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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain

inch (in.) 254 millimeter

foot (ft) 0.3048 meter

foot per day (ft/d) 0.3048 meter per day
mile 1.609 kilometer

mile per hour (mi/hr) 1.609 kilometer per hour
square inch (in®) 64516 square centimeter
square foot (ft?) 0.0929 square meter

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--a
geodetic datum derived from a general adjustment of the first-order level nets of the United States and
Canada, formerly called Sea Level Datum of 1929.

The standard unit for hydraulic conductivity is cubic foot per day per square foot [(f}/d)/ft?].
This mathematical expression reduces to foot per day (ft/d).
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HYDROGEOLOGY AND SOIL GAS AT J-FIELD,
ABERDEEN PROVING GROUND, MARYLAND

By W. Brian Hughes

ABSTRACT

Disposal of chemical warfare agents, munitions, and industrial chemicals in J-Field, Aberdeen
Proving Ground, Maryland, has contaminated soil, ground water, and surface water. Seven
exploratory borings and 38 observation wells were drilled to define the hydrogeologic framework at
J-Field and to determine the type, extent, and movement of ground-water contaminants. The geologic
units beneath J-Field consist of the Coastal Plain sediments of the Patapsco Formation (Potomac
Group), of Cretaceous age, and the Talbot Formation (Columbia Group), of Pleistocene age. The
Patapsco Formation contains several laterally discontinuous aquifers and confining units. The
Pleistocene deposits are divided into three hydrogeologic units--a surficial aquifer, a confining unit,
and a confined aquifer. Water in the surficial aquifer flows laterally from topographically high areas
to discharge areas in marshes and streams, and vertically to the underlying confined aquifer. In
offshore areas, water flows from the deeper confined aquifers upward toward discharge areas in the
Gunpowder River and Chesapeake Bay.

Analyses of soil-gas samples indicated high relative-flux values of chlorinated solvents,
phthalates, and hydrocarbons at the toxic-materials disposal area, white-phosphorus disposal area,
and riot-control-agent disposal area. The highest flux values were located downgradient of the toxic
materials and white-phosphorus disposal areas, indicating that ground-water contaminants are
moving from source areas beneath the disposal pits toward discharge points in the marshes and
estuaries. Elevated relative-flux values measured upgradient and downgradient of the riot-control-
agent disposal area possibly result from soil or ground-water contamination.



INTRODUCTION

J-Field is located in the Edgewood Area of
Aberdeen Proving Ground (APG), Harford
County, Maryland, and has been used since
World War I for testing munitions. Since World
War I, chemical-warfare agents, high-explosive
munitions, and industrial chemicals have been
tested and disposed of at J-Field (fig. 1). These
materials were disposed of by open-pit burning
and by high-explosive demolition. Soil and
ground-water contamination has resulted from
spills of disposal materials and from the
migration of unburned chemicals and fuels into
the subsurface. Discharge of contaminants from
ground water and overland by soil runoff has
contaminated surface water in the marshes and
estuaries surrounding J-Field. Significant
migration of contaminants to the surface-water
system creates the potential for adverse effects
on wildlife and aquatic populations in the area.

Background

In 1977-78, soil and ground-water
contamination at J-Field was identified during an
environmental survey of the Edgewood Area
conducted by the U.S5. Army Toxic and
Hazardous Materials Agency (USATHAMA)
(Nemeth and others, 1983). This investigation
resulted in the U.S. Environmental Protection
Agency (USEPA) issuing a Resource
Conservation and Recovery Act (RCRA) permit
(MD3-21-002-1355) in 1986. The permit required
a hydrogeologic assessment (HGA) to be
conducted at J-Field. In May 1987, at the request
of the Environmental Management Office of
APG, U.S. Department of Defense, the U.S.
Geological Survey (USGS) began an
investigation to collect the data needed for an
HGA of J-Field, the purpose of which was to
determine the hydrogeologic framework and to
characterize the extent and migration of
contaminants in the vicinity of solid-waste-
management units (SWMU's). The data-
collection phase requires an observation-well
network to determine directions and rates of
ground-water flow, as well as to determine the
concentrations and spatial distributions of
various chemical constituents in the ground-
water system. The data-collection phase also

includes soil, sediment, and surface-water
sampling to provide information on the
concentrations and spatial distribution of
chemical constituents in these media.

In 1990, the entire Edgewood Area of APG
was added to the National Priority List, placing
it under the regulations and guidelines of the
Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
(CERCLA), also known as Superfund. The
current (1991) USGS study at J-Field is part of the
Remedial Investigation and Feasibility Study
that is required under CERCLA. The purpose of
this study is to determine the type and extent of
contaminants at J-Field, the hydrogeologic
factors controlling migration of the
contaminants, and the migration pathways.
These data will provide input for a ground-
water-flow model that will be used to simulate
the effects of proposed remedial actions.

The data for this investigation are being
collected in two phases. Data collection has been
completed for phase I. The objectives of phasel
were to define the hydrogeologic framework and
determine the types and extent of contaminants
in soil, surface water, and ground water. At this
time, data from the chemical analyses are
incomplete and are not presented in this report.
Data collection for phase II will be used to further
define the extent of contaminants by sampling
areas where data gaps were identified during
analysis of phase I data.

Purpose and Scope

This report presents the results of the
hydrogeologic investigation and soil-gas
analyses at J-Field. This is an interim report
containing the available data collected during
the first phase of the study and interpretations of
these data.

During the first phase of the hydrogeologic
investigation, 7 exploratory boreholes were
drilled and 38 observation wells were con-
structed in borings at 14 Iocations. Lithologic
descriptions were made of the sediments





















































































































controlled by the large flow system of recharge
on the western side of the Chesapeake Bay and
discharge into the Bay.

Seasonal and tide-induced fluctuations

Seasonal fluctuations of water levels were
observed in all the hydrologic units screened by
wells at J-Field. Effective recharge is greatest in
winter, when the highest water levels were
measured, and least in summer, when the lowest
water levels were measured. Tidal fluctuations
were observed in the surficial aquifer and in the
confined aquifer.

Surficial aquifer.--The closest pumpage of
ground water in the vicinity of ]-Field is located
approximately 4 mi away, across the Gun-pow-
der River. Because there is no nearby pumpage,
the major influences on the shallow flow system
are recharge, evapotranspiration, and tidal
fluctuations. The water level in the surficial
aquifer responds quickly to summer recharge
events and more slowly to those in winter (figs.
24-29). From January 1990 through September
1990, effective recharge was greatest in winter
and least inlate summer. The primary control on
recharge is the high rate of evapotranspiration in
the summer. Because of low water levels during
the summer months, the slow downward flow of
water from the surficial aquifer to the confining
unit was reversed at sites 1, 2, and 9 (figs. 24, 25,
and 28) for short periods in July and August
1990. At site 11, ground water flowed upward
throughout the year (fig. 29).

Water levels in the surficial aquifer were
highest from January through May 1990 (figs.
24-29). Water levels were 3 to 6 ft above sea level
during this period. In the summer months of
June, July, and August 1990, water levels av-
eraged 1 to 3 ft lower than from January through
May. During the period of record, storms caused
water levels to rise no more than 1 ft during a
period of several days, except at site 3, where
water levels rose as much as 2.5 ftin 1 day.

The tides in the adjacent estuaries affect the
water levels in some of the surficial-aquifer
wells. Water-level records from two wells
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constructed during the USATHAMA study
(Nemeth and others, 1983) were used to compare
water-level fluctuations with tide data (fig. 30).
Use of the USATHAMA study wells was
necessary because a tide gage located at Robbins
Point was destroyed by winter ice in January
1989, before the water-level recorders were
installed on the USGS observation wells. Well
TH8 is located approximately 100 ft and well
TH3 approximately 250 ft from the shore of the
Gunpowder River (fig 5). Well TH7 is located in
the middle of J-Field approximately 1200 ft from
the Chesapeake Bay. A tidal fluctuation of 2 ftin
the Chesapeake Bay causes a response of ap-
proximately 0.5 ft in well THS, a response of 0.2
ft in well TH3, and 0.1 ft in well TH7 (fig. 30).
Clearly, the wells that are most affected by tides
are those nearest the shore, such as TH8. Tidal
fluctuations in the surficial aquifer result from a
direct hydraulic connection between the aquifer
and the river.

Confining unit.--The water-level altitude in
the confining unit varies seasonally, depending
on the amount of recharge received by the sur-
ficial aquifer (figs. 24-29). The pattern is similar
to that observed in the surficial aquifer but is
much more subdued. The greatest response to
water level changes in the surficial aquifer
occurred at sites 3, 9, and 11 (figs. 26, 28, and 29);
a more subtle response occurred at sites 1, 2, and
4 (figs. 24, 25, and 27). The smallest response and
the lowest measured horizontal hydraulic con-
ductivity in the confining unit were found at site
4, indicating that horizontal hydraulic con-
ductivity exerts some control on the response of
the water level in the confining unit; however,
factors such as proximity to shore, thickness of
confining unit, depth to confining unit, and
screened interval can also be major influences.

During late summer, when effective
recharge is low, the head gradient between the
confining unit and the surficial aquifer occasion-
ally reverses. The largest vertical head gradients,
when reversed, were approximately 0.67 ft at site
1, 0.3 ft at site 2, and 0.2 ft at site 9. The reversal
was observed continuously for as long as 25
days at of site 1 (fig. 24), and intermittently for
several days at sites 2 and and 9 (figs. 25 and 28).
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Figure 30.--Tidal fluctuations in the Chesapeake Bay
and water-level altitudes in wells TH3,
TH?7, and THS.

The head in the surficial aquifer was higher than
the head in the confining unit during winter and
spring at all the sites except at site 9, where a
reversal lasted for several days in February.

The effects of tides are not observed in wells
screened in the confining unit. The amplitude of
the anticipated head change caused by tides in
wells screened in the confining unit was
calculated from the following equation, as given
by Todd (1980):
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where

h . = ground-water fluctuation because of tide
at a distance x,

» = water level in tidal body,

distance from outcrop,

storage coefficient of aquifer,

o = tidal period, and

transmissivity.

=

ol

-~ ™R

On the basis of this equation, water levels in
wells that are closest to shore would be expected
to fluctuate less than 0.01 ft in response to the
tides in the adjacent river. A fluctuation of that
magnitude is lower than the resolution of the
water-level recorders. Although tides probably
affect water levels in the confining unit, they
result in small head changes and thus have a
negligible effect on ground-water flow within
the confining unit.

Confined aquifer.~-Seasonal variation of the
water level in the confined aquifer is primarily
seen as short periods of reversal of vertical
ground-water flow in the summer months. This
reversal is not observed in upland areas where
the vertical head gradient is downward year-
round, with flow from the confining unit down-
ward into the confined aquifer (figs. 26-28). The
reversal occurs in low-lying areas (figs. 24, 25,
and 29), primarily because of a decline in head in
the surficial aquifer and confining unit; the head
in the confined aquifer changes little. The head
relations observed in the low-lying areas in the
summer months probably mimic the head
relations in offshore areas, because the heads in
the surficial aquifer and the confining unit are
closest to the stage in the estuaries during the
summer.

The effects of tides on water levels were
observed in all the wells screened in the confined
aquifer (fig. 31). Itis difficult to differentiate
between the hydrographs in figure 31, because
the tidal fluctuations have virtually identical
patterns and are of similar magnitude in all of the
wells, regardless of distance from the tidal body.



WATER LEVEL, IN FEET ABOVE SEA LEVEL

Figure 31.--Water-level altitudes in wells (JF 91, 111,
41,11,31, 21) screened in the confined
aquifer. Data collected at 15-minute
intervals, May 8 to 10, 1991.

The water-level fluctuations in the wells
cannot be directly compared to tide data, because
the tide gage at J-Field was destroyed by ice
before the water-level recorders were installed.
Cyclical fluctuations of the water levels in the
confined aquifer are most likely caused by tides,
because they follow a twice-daily high and low
cycle and there is no other known cause of the
fluctuations. The seismic and geologic data
indicate that no outcrop of the confined aquifer
lies beneath any of the estuaries; therefore, the
tidal fluctuations observed in wells screened in
this unit most likely result from tidal loading.
Tidal loading is when a confined aquifer is com-
pressed by the additional weight of water
present during high tide. The compression at
high tide causes a rise in the water level in the
confined aquifer, and the release of compression
causes a subsequent drop in the water level at
low tide.

Patapsco Formation.--The heads in the
Patapsco Formation were lower in the drier
months of the year; however, data are insuffi-
cient to determine whether this was a seasonal or
tidal effect. Data also were insufficient to deter-
mine whether water levels in the Patapsco

Formation are affected by tides; however, large
areas of the Patapsco Formation underlie the
estuaries surrounding J-Field, and tidal loading
will most likely cause water-level fluctuations
similar to those in the confined aquifer in the
Patapsco Formation beneath J-Field.

SOIL GAS

Analyses of the types, distribution, and
relative abundance of soil-gas contaminants can
aid in locating the greatest concentrations of
ground water and soil contaminants. Soil-gas
samples at J-Field were collected by a static
technique, which yields semiquantitative
analyses. The results of these analyses can be
used only to determine areas of greatest soil-gas
contamination and not to determine the actual
concentration of contaminants in soil or ground
water. The technique also is more sensitive to
some compounds than others; for example, a
high relative-flux value for tetrachloroethane
might be 100,000, whereas a high relative-flux
value for phthalates might be only 1,000.
Although the relative-flux value is greater for
tetrachloroethane than for phthalates, the actual
concentration of phthalates in ground water or
soil could be greater than the concentration of
tetrachloroethane. The sensitivity of the
technique is variable because compounds differ
in their tendency to be adsorbed by the collect-
ion material. Therefore, different compounds
make different amounts of gas available for
adsorption according to their volatility. Because
the relative-flux values for different compounds
cannot be compared, the actual ion counts are
not discussed in the text of the report. The areas
of greatest soil-gas contamination are described
as having high relative-flux values, and the least
contaminated are described as having low
relative-flux values.

The organic compounds detected in soil-
gas samples can result from contaminated soil or
contaminated ground water. It is not possible to
differentiate between the sources responsible for
the compounds detected with the soil-gas col-
lectors. In this study, however, large continu-
ous areas of soil-gas contamination were inter-
preted as areas of ground-water contamination
and the soil-gas data were used with other



hydrogeologic data to locate observation wells.
Small isolated areas of soil-gas contamination
could indicate areas where surface contaminants
have not percolated downward to the ground-
water system in significant quantities.

Phase I

The first phase of soil-gas sampling and
analysis was conducted at the toxic-materials
disposal area and white-phosphorus disposal
area to assist in locating observation wells.
Sampling locations were chosen to cover the area
immediately surrounding the disposal pits. The
pits and the open areas surrounding them are
probably the primary source of contaminants.

Toxic-Materials Disposal Area

A total of 37 soil-gas collectors were used at
the toxic-materials disposal area. The collectors
were placed in an irregular rectangular grid
pattern with a spacing of 50 to 100 ft between
collectors (fig. 32). Relative-flux maps for tri-
chloroethylene, tetrachloroethylene, alkanes,
combined hydrocarbons, and simple aromatics
were drawnon the basis of the analyses. The flux
distributions for trichloroethylene, tetrachloro-
ethylene, combined hydrocarbons, and simple
aromatics, which are contoured in figures 32A, B,
D, and E, are similar. All of these compounds
are found in a broad band that extends across the
eastern end of the disposal pits from the marsh
on the northern side to the marsh on the southern
side. The alkanes appear to be concentrated
primarily on the southern side of the disposal
pits, where high flux values can be seen toward
the edge of the sampled area (fig. 32C). The high
alkane flux values to the south could represent a
plume of contaminated ground water that is
flowing downgradient toward a southern
discharge point in the marsh.

The distribution of soil-gas contaminants at
the toxic-materials disposal area could result
from the downgradient flow of contaminated
ground water from source areas at the pits
toward discharge areas in the marsh. The map
of hydraulic head in the surficial aquifer at the
toxic-materials disposal area (fig. 21) shows flow
directions in the surficial aquifer away from the
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pits, toward the marsh on both sides. A ground-
water divide trends roughly northwest to
southeast through the pits (fig. 21), so that the
contaminants diverge into two plumes, one
moving south and one north.

White-Phosphorus Disposal Area

Thirty-five soil-gas collectors were used in
the area immediately surrounding the white-
phosphorus disposal area. The collectors were
placed in an irregular rectangular grid pattern, as
shown in figure 33. Relative-flux maps were
generated from analyses of the collectors for
trichloroethylene, tetrachloroethylene, simple
aromatics, and combined hydrocarbons (fig. 33).

The highest relative-flux values for
trichloroethylene and tetrachloroethylene were
measured along the shore of the Gunpowder
River (figs. 33A and B). The highest flux values
for simple aromatics and combined hydro-
carbons were found on the northern side of the
disposal pits and near the shore of the
Gunpowder River (figs. 33C and D). The flux
values within, and immediately adjacent to, the
pits were not determined because previous work
(Nemeth and others, 1983) indicated that soil in
the pits was contaminated with organic solvents.
It is likely that the high fluxes measured along
the river and to the north of the pits are asso-
ciated with two plumes of contaminated ground
water. The distribution of contaminants pro-
bably results from downgradient flow of con-
taminated ground water from source areas at the
pits toward discharge areas in the Gunpowder
River. Ground-water flow in the surficial
aquifer (fig. 21) is from the pits toward the
Gunpowder River. Itis possible that part of the
western plume is located offshore, where it could
be discharging into the Gunpowder River.

Two areas of isolated high flux values for all
the compounds except trichloroethylene are
present on the south side of the white-phospho-
rus disposal area (fig. 33). These elevated flux
values could represent soil contamination that
resulted from small spills. They also could be
part of a larger plume located south of the area.





















A total of 7 exploratory boreholes were
drilled and a network of 38 observation wells
were constructed at J-Field. The deepest unit
penetrated during drilling was the Patapsco
Formation in the Cretaceous Potomac Group,
which consists of laterally discontinuous, inter-
bedded fine sand and clay. In this area, the
Patapsco Formation is unconformably overlain
by a complex of Pleistocene fluvial and estuarine
sediments 40 to 160 ft thick. The Pleistocene
deposits in the study area are found in a paleo-
channel incised in the underlying Cretaceous
sediments. The extent of the paleochannel
sediments was mapped in adjacent offshore
areas with marine-seismic-profiling techniques.

The Pleistocene paleochannel deposits can
be divided into three distinct hydrologic units—-a
surficial aquifer, a confining unit, and a confined
aquifer. The surficial aquifer consists of inter-
bedded sand and clay and is under water-table
conditions. The horizontal hydraulic conduc-
tivity of this unit ranges from 0.29 to 1.04 ft/d,
with a median of 0.69 ft/d. Ground water in the
surficial aquifer at J-Field flows in a horizontal
direction from the uplands toward low-lying
areas adjacent to marshes and estuaries. The
surficial aquifer is underlain by a confining unit
consisting of silty clay. The range of horizontal
hydraulic conductivities for this unit is <0.01 to
0.20 ft/d, with a median of 0.05 ft/d. The head
distribution and horizontal flow directions in the
confining unit are similar to those in the surficial
aquifer, although the horizontal head gradients
are much lower. The confined aquifer consists
of coarse sand and gravel mixed with clay and
horizontal hydraulic conductivities range from
3.16 t0 9.32 ft/d. The head gradients in the
confined aquifer are small and strongly affected
by tides. The horizontal hydraulic conductivity
of the Patapsco Formation ranges from 0.06 to
0.61 ft/d. Vertical ground-water flow in the
Patapsco Formation is probably upward toward
discharge areas in the Chesapeake Bay.

Vertical ground-water flow in the
Pleistocene deposits beneath J-Field is down-
ward from the surficial aquifer, through the con-
fining unit, and into the confined aquifer. In
offshore areas, this relation is reversed; flow is

upward from the confined aquifer, and through
the confining unit and the surficial aquifer,
whereupon ground water discharges into the
estuaries. Only small amounts of water are
likely to flow vertically through the confining
unit because of its low horizontal hydraulic
conductivity.

Two phases of soil-gas analyses were
conducted at J-Field. The first phase was used to
assist in locating phase I observation wells. The
following compounds were mapped: trichloro-
ethylene, tetrachloroethylene, simple aromatic
hydrocarbons, and combined hydrocarbons. At
the toxic-materials disposal area, a broad band of
contamination was found to extend across the
downgradient end of the disposal pits, extending
from the marsh on the north to the marsh on the
south. This contaminant distribution indicates
that two plumes of contaminated ground water
are flowing toward discharge areas in the
marshes. One plume is flowing to the north and
the other is flowing to the south. At the white-
phosphorus disposal area, two potential ground-
water-contamination plumes were identified,
one to the north and the other to the south of the
pits. Smaller, isolated contaminated zones were
identified in both areas.

The second phase of soil-gas sampling was
used to choose sites for phase Il well drilling and
to determine the extent of the contamination
identified during the first phase of soil-gas
sampling. In this phase, the following com-
pounds were mapped: combined dichloroethy-
lene and trichloroethane, combined trichloro-
ethylene and tetrachloroethylene, phthalates,
and heavy aromatic hydrocarbons. Elevated
relative-flux values for chlorinated ethylenes and
ethanes were found several hundred feet into the
marshes around the toxic-materials disposal
area. Phthalate and heavy aromatic hydro-
carbon fluxes were highest at the downgradient
end of the toxic-materials disposal area, and high
flux values of heavy aromatic hydrocarbons
were detected throughout the adjacent marsh.
The distribution of contaminants indicates that
contaminated ground water discharges into the
marshes on the northern and southern sides of
the toxic-materials disposal area.



Two areas of elevated soil-gas contami-
nants were identified at the riot-control-agent
disposal area. Combined dichloroethylene and
trichloroethane, combined trichloroethylene and
tetrachloroethylene, and phthalate fluxes were
elevated immediately north of the pit and to the
south of the pit. The relative flux of heavy
aromatic hydrocarbons was highest to the south
of the pit and was elevated throughout the
sampled area. The elevated relative-flux values
to the south of the pit probably result from flow
of contaminated ground water in that direction.
The elevated values to the north could result
from contaminants in soil.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
ve. = 1,000 - 1,410 fU = 177 - 250 Common >15% and <30%
cU = 710 - 1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 1

Sand, quartz, fine (mU-fU), brown (10 YR 5/3); shell fragments; abrupt boundary.

Sand, quartz, fine (mU-fU), light yellowish-brown (10 YR 6/9); silt coatings on clay
surfaces; gradual boundary.

Sand, quartz, fine (mU-fU), yellowish-brown (10 YR 5/6); clay common.

Sand, quartz, medium (mL), dark yellowish-brown (10 YR 4/6); mica,trace.

Sand, quartz, fine (fL), yellowish-brown (10 YR 5/4); silt, trace; abrupt boundary.

Sand, quartz, fine (fL), yellowish-brown (10 YR 5/4); silt, common, laminated; gradual boundary.

Sand, quartz, medium (mL), light gray (10 YR 6/2) and yellowish-brown (10 YR 5/8); clay
interbedded, common; mica, trace; gradual boundary.

Sand, quartz, medium (mU-mL), light gray (10 YR 7/1) and yellowish-brown (10 YR 5/8);
mica, common; abrupt boundary.

Sand, quartz, fine (fL), dark gray (5 Y 4/1), massive; clay abundant.

Sand, quartz, medium (mU), dark gray (5 Y 4/1), massive; clay abundant.

No sample.

Clay, dark gray (5 'Y 4/1); silt, common,

Clay, dark gray (5 'Y 4/1); silt, common.

Clay, dark gray (5 Y 4/1); silt, comnmon; contains shell fragments.
Clay, dark gray (5 Y 4/1); silt, common.

Clay, dark gray (5 Y 4/1); silt, common, mixed with sand, quartz, medium to coarse (mU-cU, cL)
and pebbles up to 5.0 cm.
Gravel, and sand, quartz, very coarse (vcU-vcL), pebbles up to 5.0 cm, subangular,
subrounded; mica, minor.
Gravel, and sand, quartz, very coarse (vcU-vcL), pebbles up to 1.0 cm, subangular,
subrounded; mica, minor.
Gravel, and sand, quartz, very coarse (vcU), pebbles up to 1.0 cm, subangular, subrounded;
pebbles, quartz, and granitic conglomerate; mica, trace.
Gravel, and sand, quartz, very coarse (vcU), pebbles up to 1.0 cm, subangular,
subrounded; pebbles, quartz, and granitic conglomerate; mica, trace.

Sand, quartz, very coarse (vcU-vcL) to medium (mU); shell fragments, minor.

Sand, quartz, very coarse (vcU-vcL) to medium (mU); sand, quartz, medium (mL),
subrounded; day, trace.

Sand, quartz, very coarse (vcU-vcL) to medium (mU); clay, light gray (10 YR 7/2).

Sand, quartz, very coarse (vcU-vcl) to medium (mU); dlay, reddish-brown (5 YR 5/3).

Sand, quartz, very coarse (veU-vcL) to medium (mU); clay, red, common.

Sand, quartz, very coarse (vcU-vcL) to medium (mU); clay, light gray (10 YR 7/1), minor.
Sand, quartz, very coarse (vcU-vcL) to medium (mU); clay, light gray (10 YR 7/1), common
No sample.

Sand, quartz; clay, abundant, light gray (10 YR7/1).

No sample.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%

vcl = 1,000- 1,410 fU = 177 - 250 Comimon >15% and <30%

cU = 710 - 1,000 fL = 125 -177 Minor >1% and <15%

cL = 500- 710 viu = 88-125 Trace <1%

mU = 350- 300 viL = 62 - 88

Depth Thickness

Lithology (feet) (feet)

Exploratory Borehole 1-Continued

Clay, medium dark gray (N4); silt, common; mica, trace. 250.0 100
Sand, quartz; shell and rock fragments, coarse (cU-vcU), medium gray (N5). 260.0 10.0
Sand, quartz; shell and rock fragments, medium (mU), light gray (N7); mica, trace. 270.0 100
Sand, quartz; mica and rock fragments, very coarse (vcU), well sorted,

subrounded; clay, dark yellowish-brown (10 YR 4/2). 280.0 100
Sand, quartz; mica and rock fragments, very coarse (vcU), well sorted,

subrounded; day, dark yellowish-brown (10 YR 4/2). 292.0 12.0
Clay, moderate reddish-brown (10 YR 4/6). 2950 30
Clay, light yellowish-brown (10 YR 6/2). 305.0 10.0
Clay, light yellowish-brown (10 YR 6/2). 307.0 20
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Table 8.--Lithologic logs for well-cluster and borehole sites

{Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)}

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
vcU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
veL = 1,000 - 1,410 fu = 177 -250 Common >15% and <30%
U = 710-1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 vfU = 88-125 Trace <1%
mU = 350- 500 vfL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 2

Sand, quartz, fine (fU), pale brown (10 YR 6/3); silt, common; gradual boundary.

Sand, quartz, fine (fU), dark yellowish-brown (10 YR 4/4); clear boundary.

Sand, quartz, medium (mU), dark yellowish-brown (10 YR 4/4); wood fragments; silt, common;
clear boundary.

Sand, quartz, fine (fU), strong brown (7.5 YR 4/6); clay, common.

Sand, quartz, medium (mU-mL), dark yellowish-brown (10 YR 4/6).

Silt, yellowish-red (5 YR 5/6); mottles of sand, common, yellowish-brown (10 YR 5/6).

Sand, quartz, very fine (vfU), yellowish-brown (10 YR 5/4); mottled with strong brown
(7.5 YR 5/ 6); residual soil structure.

Clay, light gray (N7); mottled with clay, strong brown (7.5 YR 5/8); sand, quartz,
medium (mU), common.

Clay, massive, dark gray (5 Y 4/1); very hard.

No sample.

Clay, silty, light gray (5 Y 6/1); mottles, light yellowish-brown (10 YR 5/6); centers
of mottles are coarser grained; sand medium (mL), clear boundary.

Clay, dark gray (5 Y 4/1); silt, minor; gradual boundary.

Sand, quartz, fine (fU-fL); clay, minor; mica, minor.

No sample,

Clay, coarse sand, some pebbles.

Gravel,

Clay, light gray, very soft.

Clay, gray and red.

No sample.

Clay, reddish-brown; shell fragments, minor.

No sample.

Clay, white; shell fragments, abundant.
Clay, light gray; sand, minor; shell fragments.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410- 2,000 mL = 250 - 350 Abundant>30%
vel, = 1,000- 1,410 fu = 177 - 250 Common >15% and <30%
cU = 710-1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 3

Silt, brown (10 YR 5/3); organic zone at top; shell fragments, trace; clear boundary.

Silt, light gray (10 YR 7/2); gradual boundary.

Sand, quartz, very fine (vfU), yellowish-brown (10 YR 5/6); clay, common; gradual boundary.
Sand, quartz, fine (fU), light gray (2.5 Y 7/2); mica, common; abrupt boundary.

Sand, quartz, fine (fU), mixed light olive gray (5Y 6/2) and yellowish-brown (10 YR 5/6).

No sample.

Sand, quartz, medium (mU), brown (10 YR 5/3) and yellowish-brown (10 YR 5/6); abrupt boundary.

Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); mica, common; abrupt boundary.
Sand, quartz, very fine (vfU), light gray (5 Y 6/1); mica, common.
Silt, dark gray (5Y 4/1); mica, abundant; clay common.

Silt, dark gray (5Y 4/1); clay, common.

Silt, dark gray (N4); mica, abundant; clay, common; organic material, trace; slight
trace of bedding (2.0-3.0 mm thick).

No sample.

Silt, dark gray (N4); sand, quartz and rock fragments, very coarse (vcU)-
vcL) with some pebbles (> 1.0 cm), subrounded; clay, minor; mica, trace.

Sand, quartz, gneiss, quartz sandstone, rock fragments, and chert, very coarse
(veU-vcL) with some pebbles (> 1.5cm), subangular.

Gravel, quartz, granite, quartz sandstone, chert, and rock fragments, subangular to
subrounded; poorly sorted.

Sand, quartz, and rock fragments, coarse (cU~cL), rounded to subrounded,
moderately sorted; clay, light brownish-gray (10 YR 6/2); mica, abundant.

No sampile.

Clay, light brownish-gray (10 YR 6/2); sand, quartz and rock fragments, coarse
(cU), subrounded to subangular; mica, abundant.

Sand, quartz, medium (mU), light gray (5 7/2), rounded, well sorted; mica, trace; several

quartz sandstone cobbles (>3.5 cm) coated in dark gray (5 Y 4/1) clay.

No sample.

Sand, quartz and rock fragments, coarse (cU-cL), subrounded to subangular; dlay,
gray (5 YR 5/1); shell fragments and organic material, trace; mica, trace,

Sand, quartz and rock fragments, coarse (vcL.), subrounded to subangular; clay,
white (10 YR 8/1) and red (10 R 5/8); shell fragments, trace.

Sand, quartz and rock fragments, coarse (vcl.), subangular; clay, very pale brown

(10 YR 8/3).
Clay, very pale brown (10 YR 8/3).
Clay, dark brown (7.5 YR 3/4) with dark red (2.5 YR 3/6) and light gray (N7) mottles.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975))

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
vcl = 1,000-1,410 fU = 177 - 250 Common >15% and <30%
cU = 710- 1,000 fL = 125 -177 Minor >1% and <15%
cL = 500- 710 viU = 88 -125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 4

Sand, quartz, very fine (vfU), yellowish brown (10 YR 5/4); silt, common; clear boundary.

Sand, quartz, medium (mL), light gray (10 YR 6/1) with common yellowish brown (10 YR 5/6)
mottles; clay, abundant; clear boundary.

Sand, quartz, fine (fL), yellowish brown (10 YR 5/6) with a few light gray mottles (12 YR 6/1);
clay, trace; gradual boundary.

Sand, quartz, medium (mU), light gray (10 YR 7/1); with laminations 0.5-1.0 mm thick,
yellowish-brown (10 YR 5/6); clay, minor; mica, trace; clear boundary.

Sand, quartz, medium (mU to mL), pale brown (10 YR 6/3); mica, trace; clear boundary.

Sand, quartz, medium (mU to mL), brownish-yellow (10 YR 6/6); mica, trace; clear boundary.

Sand, quartz, coarse (cL) to medium (mU), reddish-yellow (7.5 YR 7/8), subangular; clear boundary.

Sand, quartz, very fine (vfU), light gray (10 YR 7/1) with reddish-yellow (7.5 YR 7/8)
laminations (0.5-1.0 mm thick); clear boundary.

Sand, quartz, very fine (vfU), dark gray (5Y 4/1); mica, common; thick bedding (12-25 mm
thick); organic material common in discrete beds.

No sample.

Clay, dark gray (5 Y 4/1); silt common.

Clay, dark greenish-gray (5 GY 4/1); silt, common; shell fragments, minor.

Clay, dark greenish-gray (5 GY 4/1); sand, quartz, medium (mU), subrounded;
shell fragments, minor; faint laminations (2.0-3.0 mm thick).

Clay, dark greenish-gray (5 GY 4/1); silt, common.

Sand, quartz and rock fragments, coarse and very coarse (cL to vcU), smaller grains are
angular, larger grains are subrounded.

Sand, quartz, medium (mU and cL), gray (5 Y 5/1); abundant red and gray sandstone cobbles
(2.0-4.0 cm in diameter).
Sand, and gravel, quartz, coarse (cL), reddish-yellow and clear, subrounded to well rounded;
gravel (up to 2.0 cm in size); rock fragments of green and red sandstone and foliated granite.
Clay, light gray (10 YR 7/1); sand, coarse (cL), as above.
Clay, light gray (10 YR 7/1) and pale red (10 YR 6/3).
Clay, mottled dark red (2.5 YR 3/6), pale red (10 YR 6/3), gray (10 YR 6/1) and light
olive brown (2.5 5/6); very fine bedding.

Clay, pale red (2.5 YR 6/2), silt, minor, content increases with depth.

Clay, light gray (10 YR 7/1) and gray (10 YR 6/1); soft.

No sample.

Sand, pale yellow (¢ Y 7/3), fine (fL); clay, common, light reddish-brown (5 YR 6/3)
and dark gray (N4).

Sand, quartz, fine (fU and fL), rounded, gray (5 Y 6/1); clay, very dark gray (N3).
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Table 8.—Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
vU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
v<cL = 1,000-1,410 fU = 177 - 250 Common >15% and <30%
cuU = 710-1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 viL = 62- 88
Depth Thickness
Lithology (feet) {feet)
Exploratory Borehole 5
Sand, quartz, fine (fU), very pale brown (10 YR 7/4); silt, common; soil 0.5 0.5
zone; clear boundary.
Sand, quartz, medium (mL), strong brown (7.5 YR 5/6); clay, common; gradual boundary. 3.0 25
Sand, quartz, medium (mL and mU), subrounded, light brownish-gray (10 YR 6/2) and yellowish- 9.0 6.0
brown (10 YR 5/8); mica, trace; clear boundary.
Sand, quartz, fine (fU), rounded, brown (7.5 YR 4/4). 11.0 2.0
Sand, quartz, fine (fU), rounded brown (7.5 YR 4/4) with brownish gray (10 YR 6/2) and 13.0 20
yellowish-brown (10 YR 5/8) laminations 5.0-6.0 cm thick; clear boundary.
Sand, quartz, fine (fU), dark gray (5 Y 4/1); clay, minor; clear boundary. 14.9 1.9
Sand, quartz, medium (mU), rounded; clay, minor; mica, trace. 15.2 3
Clay, dark gray (5 Y 4/1), massive; organic material, minor. 183 31
Sand, quartz, medium (mU), dark gray (5 Y 4/1); mica, minor. 19.0 7
Sand, quartz, very fine (vfU), olive gray (5 Y 3/2); silt, common. 300 11.0
Clay, olive gray (5 Y 3/2); mica, minor; silt, common. 40.0 10.0
Sand, very fine (vfU), dark greenish-gray (5 GY 4/1); silt, common; mica, minor; shell 50.0 10.0
fragments, minor.
Silt, olive gray (5 Y 3/2); mica, minor; shell fragments, abundant; thin bedding. 51.5 1.5
Silt, very fine (vfU), olive gray (5 Y 3/2); sand, quartz, coarse (vcU), 70.0 18.5
subangular; mica, minor; shell fragments, abundant.
Sand, quartz and rock fragments, very coarse (vcL and vcU), subrounded; shell fragments, 90.0 20.0
abundant; mica, trace.
Sand, quartz, coarse and medium (cU and mL), rounded, very dark grayish brown (10 YR 3/2); 9.5 1.5
pebbles (1.0-2.0 cm), rounded, minor; clay, interbedded.
Sand, quartz and rock fragments, rounded, coarse (vcL); pebbles, 1.5 cm, common; shell 100.0 85
fragments, common.
Gravel, quartz, and rock fragments, very coarse, subangular; shell fragments, minor; mica, 120.0 20.0
trace.
Clay, white (10 YR 8/2); sand, quartz and rock fragments, coarse (cU to vcL), subrounded; 150.0 30.0
mica, minor; shell fragments, minor.
Sand, quartz, medium (mU to mL), well rounded, well sorted, light gray (10 YR 7/2); clay, minor. 151.5 1.5
Clay, mottled reddish brown (5 YR 4/3) and white (10 YR 8/2); sand, quartz and rock 170.0 18.5
fragments, coarse (vcl), subangular.
Clay, dark reddish-brown (5 YR 3/3); mica, minor. 180.0 10.0
Clay, dark reddish-gray (5 YR 4/2); sand, quartz, and rock fragments, coarse (cU to vcL). 190.0 10.0
Clay, dark gray (5 YR 4/1); faint laminations, some are light gray (N7); silt, minor. 191.5 1.5
Clay, gray (10 YR 5/2); silt, minor; sand, quartz, medium (mU), subrounded, minor. 200.0 8.5
Clay, light brownish gray (10 YR 6/2); mixed with sand, quartz, medium (mL), subrounded, common. 210.0 10.0
Clay, light gray (10 YR 7/1); mixed with sand, quartz, fine (fU), subrounded, common. 220.0 10.0
Clay, pinkish gray (7.5 YR 6/2), very soft and sticky. 230.0 10.0

65



Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
veL = 1,000-1,410 fu = 177 -250 Common >15% and <30%
cU = 710-1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 7310 vfU = 88-125 Trace <1%
mU = 350~ 500 viL = 62- 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 6
Well JF1

Soil, sand, quartz, fine (fL); silt and clay, minor; pebbles, quartz,
1.0-2.0 cm, rounded, trace; dark brown (10 YR 4/3).

Sand, quartz, medium and fine (mU to fU), subangular, brownish-yellow (10 YR 6/6); silt, minor;
gradual boundary.

Sand, quartz, medium and fine (mU to fU), subangular, mottled brownish-yellow (10 YR 6/6) and
light brownish-gray (2.5 YR 6/2); silt, minor; abrupt boundary.

Clay, sand, quartz, fine (fL), gray (N5); peat, trace; clear boundary.

Sand, quartz, medium (mL), subrounded; silt, abundant; gradual boundary.

Sand, quartz, medium and fine (mU and fU), mottled broownish-yellow (10 YR 6/6) and
light brownish-gray (25Y 6/2); bedding 2.0-3.0 am thick.
Sand, quartz, medium (mL), subrounded, light brownish-gray (2.5Y 6/2).
No sample.
Sand, quartz, rounded, coarse (cU to cL); gravel, pebbles up to 1.0 cm diameter;
silt, common; clay, gray (5 Y 5/1), minor.
Clay, dark gray (5Y 4/1); bivalve shell fragments, abundant from 55.0-60.0 feet; silt, common.

Clay, dark gray (5 Y 4/1); silt common; wood fragments, minor; bivalve shell fragments, common.
Clay, dark gray (5 Y 4/1), massive; silt, common; bivalve shell fragments, minor; wood fragments,

minor; sand, very fine (vfL), minor.
Clay, dark gray (5Y 4/1); silt common; shell fragments, minor; organic material, minor;

sand, minor.
Sand, quartz, very coarse (vcU and vcL), rounded and subrounded, grains are clear and

golden; rock fragments of sandstone and granite (vcU), common.

Sand, quartz, very coarse (vcU and vcL), rounded; gravel consisting of rock fragments of

sandstone, shale, metamorphic gneiss (up to 2.0 cm diameter) common; clay,

dark gray (5Y 4/1) and white (10 YR 8/1).

Sand, quartz, medium (mL), rounded, light brownish-gray (10 YR 6/2), very clear.

No sample.

Clay, light gray (10 YR 7/1); silt, comsmon.

Clay, red (2.5 YR 4/8).

Clay, light gray (10 YR 7/1); silt, common; mixed with sand, quartz, medium (mL), rounded.
No sample.
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Table 8.--Lithologic logs for well-cluster and borehole sites

{Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 -350 Abundant>30%
vel = 1,000 - 1,410 fu = 177 - 250 Common >15% and <30%
cU = 710-1,000 fL = 125 -177 Minor >1% and <15%
cL = 500- 710 vfU = 88 -125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Exploratory Borehole 7

Soil, organic soil zone, sandy loam, dark brown (10 YR 3/3).

Sand, quartz, medium (mU), light yellowish-brown (10 YR 6/4); clay, common; gradual boundary.

Sand, quartz, medium (mU), light yellowish-brown (10 YR 5/6), gradual boundary.

Sand, quartz, fine (fL), mottled, strong brown (7.5 YR 5/ 6), clear boundary.

Sand, quartz, medium (mU), mottled, reddish-brown (10 YR 6/8), yellowish-red (5 YR 4/6) and
yellowish-brown (10 YR 5/4).

Sand, quartz, medium (mL), light gray (10 YR 6/1); finely interbedded clay;
beds 2.0-3.0 cm thick; clear boundary.

Sand, quartz, medium (mL), mottled, light gray (10 YR 7/1) and brownish-yellow (10 YR 6/6),
cobble 4.0 in. diameter at 9.0 feet, rounded, quartz; abrupt boundary.

Sand, quartz, fine to very fine (fL to vfU), dark gray (N9); coarsens upwards; fine bedding;
gradual boundary.

Clay, dark gray (N4), finely bedded; silt, common; abrupt boundary.

Sand, quartz, medium (mL), dark gray (N4).

Sand, quartz, very fine (vfU); silt, abundant.

Sand, quartz, very fine (vfU); silt, abundant.

Clay, dark gray (5 Y 4/1), abundant shell fragments; silt, common.

Gravel, well rounded; sand, coarse (cU) to 1.0 cm size material, granitic and metamorphic
rock fragments.

Gravel, well rounded; sand, coarse (cU) to 1.0 cm size material, granitic and meta-
morphic rock fragments.

Gravel well rounded; sand, coarse (cU) to 1.0 cm size material, granitic and metamorphic
rock fragments; clay, very dark gray (5Y 3/1) and dark
reddish-gray (10R 3/1).

Clay, dark reddish-gray (10 R3/1), very thinly laminated.

Clay, as above.

Clay, olive yellow (2.5 Y 6/8); sand quartz, very fine (vfU) and fine (fL), abundant.

Clay, interbedded dark gray (5Y 4/1), pale red (10 R 6/4), white (10 YR 8/1) and pale
yellow (2.5Y 7/4).

Clay, interbedded dark gray (5Y 4/1), pale red (10 R 6/4), white (10 YR 8/1) and pale
yellow (2.5 Y 7/4); sand, quartz, fine (fL), minor, mixed with yellow clay.

No sample.

Sand, quartz, medium (mL), subrounded, light gray (10 YR 7/1); clay, minor.

Sand, quartz, very fine (vfU), yellowish-brown (10 YR 5/8), silt, common.

Sand, quartz, very fine (vfU), light gray (10 YR 7/1); clay, abundant.

Sand, quartz, very coarse (vcU and vcl), subangular, clear, very pale brown
(10 YR 7/3) and yellowish-brown (10 YR 5/8).
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Table 8.—Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)}

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 -350 Abundant>30%
vel. = 1,000- 1,410 fu = 177 - 250 Common >15% and <30%
cU = 710-1,000 fL = 125-177 Minor >1% and <15%
cL. = 500- 710 vilJ = 88-125 Trace <1%
mlU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 1
Sand, quartz, fine (fU), brown (10 YR 4/3); silt, common; gradual boundary. 0.9 0.9
Sand, quartz, subangulur, medium (mU), mottled, very pale brown 4.0 3.1
(10°YR 7/6); silt, common; gradual boundary.
Sand, quartz, medium (mU) to fine (fU), subrounded, mottled light gray (10 YR 7/1) 6.5 25
and yellow (10 YR 7/6); gradual boundary.
Sand, quartz, medium (mU) to fine (fU); subrounded, mottled light gray (10 YR 7/1); 8.0 15
color changes to yellow-brown (10 YR 5/8) and grayish-brown (10 YR 5/2)
with depth; clear boundary.
Sand, quartz, medium (mU), subangular, brown (10 YR 5/3); clear boundary. 10.8 2.8
Sand, quartz, medium (mU) to coarse (cL), subangular , light gray (10 YR 7/1), 14.0 32
and yellow-brown (10 YR 5/8), in oxidized beds.
Sand, quartz, fine (fU), dark gray (10 YR 4/1); silt, common; thin parallel bedding; 18.0 40
abrupt boundary.
Sand, quartz, fine (fU), dark gray (10 YR 4/1); clay, gray (10 YR 5/1), common; 18.7 7
silt, common,; clear boundary.
Sand, quartz, medium (mU), gray (10Y 5/1). 19.0 3
Sand, fine (fU), subrounded, gray (2.5 Y 4/1); coarsens downward to medium (mU). 215 25
Sand, fine (fU), subrounded, dark gray (N4), medium (mU); faintly 24.0 25
laminated; mica minor.
Sand, fine (fU-fL), dark gray (N4); laminated; mica, minor; weathered organic 29.0 5.0
material; silt, common, increases with depth.
Clay, gray (5Y 5/1); silt common; mica, trace; organic debris, abundant; 31.0 2.0
wood fragment at 31'.
Clay, gray (5 Y 5/1); silt, common; mica, trace; organic material, trace. 340 30
Clay, gray (5Y 4/1); mica, minor. 39.0 50
Clay, gray (5 Y 4/1); mica, minor; shell fragment, trace. 415 25
Silt, sandy, dark gray (N4); shell fragments abundant, large cobble (appx. 4.0" dia.) 440 25
at 42.5 ft; clay, minor.
Clay, olive gray (5Y 4/1); faint laminations; bivalve shells, abundant; siit, common. 50.0 6.0
Clay, olive gray (5 Y 4/1); faint laminations; bivalve shells, common; silt, common. 55.0 5.0
Clay, olive gray (5 Y 4/1); silt, abundant; shell fragments, common. 59.0 40
Clay, olive gray (5 Y 5/2); silt, abundant; organic material, common. 64.0 5.0
Clay, olive gray (5 Y 5/2); silt, abundant; organic material, common. 69.0 5.0
Clay, olive gray (5 Y 5/2); silt, common; organic material, common. 72.0 3.0
Clay, gray (5 YR 5/1); sand, quartz and rock fragments, medium (mL.) and 75.0 3.0
pebbles (<Smm); shell fragments, common.
No sample 90.0 15.0
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 ml = 250-350 Abundant>30%

vcL = 1,000- 1,410 fu = 177 - 250 Common >15% and <30%

cU = 710- 1,000 fL = 125-177 Minor >1% and <15%

cL. = 500- 710 vil = 88 -125 Trace <1%

mU = 350- 500 viL = 62- 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 2

Clay, brown (10 YR 5/3), yellowish brown (10 YR 5/6) and dark reddish brown
(5 YR 5/3); sand, quartz, medium (mU) and very fine (vfU), subangular,
abundant; roots and organic matter, abundant.

Sand, quartz, medium (mL) to fine (fU), subangular, light brownish gray (10 YR6/2)
and brownish yellow (10 YR 6/6); clay, minor; gradual boundary.

Sand, quariz, medium (mU and mL), subangular, yellowish (10 YR 5/8) and gray (10 YR 5/1);
clear boundary.

Clay, light gray (N7) and brownish yellow (10 YR 6/8); sand, quartz, very fine (vfU),
common; abrupt boundary.

Sand, quartz, medium (mL), subangular, light gray (10 YR 6/1) and light yellowish brown
(2.5Y 6/4); clay bed, light gray (10 YR 6/1), (appx. 0.5 cm thick), minor.

Sand, quartz, medium (mL), subangular, dark greenish gray (5 GY 4/1); clear boundary.

Sand, quartz, medium (mL), subangular, dark greenish gray (5 GY 4/1).

Sand, quariz, medium (mL) and fine (fU), subrounded, dark olive gray (5Y 3/2).

Sand, quartz, fine (fU), subangular, very dark gray (5 Y 3/1); silt, minor; gradual
boundary; cemented sand at 24.5 ft.

Sand, quariz, very fine (vfU), dark olive gray (5 Y 3/2);silt, common; gradual boundary.

Clay, dark gray (5 Y4/2); silt, abundant; molds of bivalve shells; wood fragments, trace.

Clay, olive gray (5Y 4/2); silt, abundant; gradual boundary.

Clay, dark greenish gray (5 GY 3/1); silt, abundant.

Clay, olive gray (5 Y 4/2); silt, common; molds of bivalve shells, minor; organic matter,
trace.

Clay, dark olive gray (5Y 3/2) and olive (5 Y 5/3); silt, abundant; clay has fractured
appearance, breaks into chunks (0.5- 2.0 cm).

Clay, dark olive gray (5 Y 3/2); silt, abundant; massive.
Clay, dark greenish gray (5 GY 3/1); silt, abundant; massive; clear boundary.
Clay, dark greenish gray ( 5 GY 3/1); clay breaks into angular fragments
{0.1-2.0 cm); clear boundary.
Clay, dark greenish gray (5 GY 3/1); clay breaks into angular fragments (0.1-2.0 cm);
clear boundary.
Clay, dark olive gray (5 Y 3/2); silt, abundant; thin uniform bedding, (approx. 2.0 mm thick).

Clay, dark olive gray (5 Y 3/2); silt, abundant; thin wavy bedding (<.1mm).
Clay, olive gray (5 Y 4/2); silt, abundant; faint thin (<.1 mm) bedding.
Clay, dark olive gray (5 Y 3/2); silt, abundant; faint, thin, bedding; gradual boundary.
Sand, quartz, fine (fU and fL), dark olive gray (5 Y 3/2); pebbles, subrounded,
(1.0 cm), minor; clay, common; silt, common; massive; clear boundary.
Sand, quariz, fine (fL); dark grayish brown (2.5 Y 4/2); abrupt boundary.
Sand, quartz, medium (mU) to coarse (cU and cL); subangular, dark grayish-
brown (2.5 Y 4/2).
No sample
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Table 8.—Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975))

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410-2,000 mL = 250 -350 Abundant>30%
vcL = 1,000 - 1,410 fu = 177 - 250 Common >15% and <30%
cU = 710 - 1,000 fL = 125-177 Minor >1% and <15%
¢L = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 viL = 62- 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 3

Sand, quartz, fine (fU), dark yellowish brown (10 YR 3/6); root and organic zone;
silt, common; gradual boundary.
Sand, quartz, fine (fU), mottled yellowish brown (10 YR 6/1) and gray (10 YR 6/1);
clay, minor; gradual boundary.
Sand, quartz, medium (mL), subrounded, yellowish brown (10 YR 5/4) and gray (10 YR 6/1);
abrupt boundary.
Sand, quartz, medium (mL), subrounded, yellowish brown (10 YR 5/4), abrupt boundary.
Sand, quartz, very fine (vfL), dark gray (5 Y 4/); silt, common.

Clay, gray (5 Y 5/1); silt, common.
Sand, quartz, fine (fU), subangular, gray (5Y 6/1).
Sand, quartz, fine (fL), rounded, well sorted, light olive gray (5 Y 6/2); mica, trace.
Sand, quartz, fine (fU), subrounded, gray (5Y 5/1); thinly bedded (1.0-2.0 cm);
organic material, trace.
Sand, quartz, fine (fL); clay, olive (5 Y 4/3), minor; mica, minor; organic material, trace.

Sand, quartz, fine (fL); clay, olive (5 Y 4/3), minor; mica minor; organic material, trace.

Sand, quartz, fine (fU to fL), rounded, olive gray (5 Y 4/2); clay, minor; mica, minor;

Sand, quartz, very fine (fU to vfU), olive gray (5 Y 5/2); clay, minor; mica, minor;
organic material, trace.

Clay, dark gray (5 Y 4/1); silt, common; mica, minor; organic material, trace.

Clay, olive gray (5 Y 5/2); mica, minor; organic material, trace; quartz pebbles (0.25 cm),
rounded, trace.

Clay, olive gray (5 5/2); silt, common; mica, minor; shell fragments and organic material, trace.

Sand, fine (fL), dark gray (5 Y 4/1); clay, common, breaks along partings; bivalve
casts and shell fragments, minor; mica, trace.
Sand, fine (fL), dark gray (5 Y 4/1); clay, minor; shell fragments, minor; mica, trace;
silty lens 2.0-3.0 in. thick at 47.0 ft, light olive gray (5 Y 6/2), very hard.
Clay, very dark gray (5 Y 3/1); organic material, trace; sand, fine (vfU- fU), trace.
Clay, very dark gray (5 Y 3/1); silt, trace; organic material and small shell fragments, trace.

Clay, very dark gray (5 Y 3/1); sand, fine (fU), subrounded, well sorted, minor;
mica, minor; gradual, boundary.

Sand, medium to coarse (mU to cL), poorly sorted; gravel, coarse (<1.0 cm),
subangular; sand, quartz, subrounded; clay, minor; clay lens, dark gray
(5Y 4/1), from 73.0-73.5 ft.

No sample.
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24.0
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720

80.0
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)}

Term Grain size {microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
vcl = 1,000 - 1,410 fu = 177 - 250 Common >15% and <30%
cU = 710- 1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viu = 88 - 125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 4
Sand, medium (mL), subrounded, mixed dark yellowish brown (10 YR 4/6) and pale brown 2.0 20
(10 YR 6/3).
Sand, fine (fL), mottled yellowish brown (10 YR 5/4) and gray (10 YR 6/1); silt, common. 3.7 1.7
Sand, fine (L), gray {10 YR 6/1), thinly bedded; silt, common. 6.7 3.0
Sand, fine (fL), light gray (5 YR 6/1) with reddish-yellow (2.5 YR 6/8) and 8.0 13
dark red (2.5 YR 3/8) mottles; silt, common.
Sand, quartz, medium (mL), subangular, light brownish-gray (10 YR 6/2) with 15.5 7.5
brownish-yellow (10 YR 6/8) mottles; gradual boundary.
Sand, quartz, fine (fU), subrounded, gray (10 YR 6/2) to pale red (10 YR 6/3); 17.4 19
thinly bedded (1.0-2.0 mm thick).
Sand, quartz, fine (fU), subrounded, gray (10 YR 6/2) to reddish-yellow (5 YR 6/8) to 18.7 13
red (2.5 YR 4/8), thinly bedded (0.5-2.0 cm thick).
Sand, quartz, fine (fU); silt, dark gray (5Y 4/1), trace. 19.0 3
Sand, quartz, fine (fL), subrounded, olive gray (5 Y 4/1); silt, common; abrupt 19.8 8
boundary.
Sand, quartz, medium (mL), light gray (N7), subangular. 220 22
No sample 240 20
Sand, quartz, medium (mL), subangular, light gray (N3); abrupt boundary. 24.6 6
Sand, quartz, fine (fU), subrounded, olive gray (5 Y 4/1) (20-25 cm thick); 29.0 44
interbedded with silt, dusky yellowish-brown (10 YR 2/2)(1.0-3.0 cm thick);
fine organic particles disseminated throughout core.
Sand, quartz, fine (fL), subrounded, olive gray (5 Y 3/2); faint bedding (1.0-5.0 mm thick); 34.0 5.0
organic debris (sticks, fine particles), abundant; silt, trace.
Sand, quartz, fine (fL), subrounded, olive gray (5 Y 3/2); gradual boundary. 354 14
Sand, quartz, very fine (vfL), olive gray (5 Y 4/1); silt, common; massive. 39.0 36
Clay, olive gray (5 Y 3/2); faint, thin bedding; silt, common; abrupt boundary. 437 47
Mixed, dlay, olive gray (5 Y 3/2) and silt, light olive gray (5 Y 6/1); sand, 44.0 3
quartz, fine (fU), trace.
Clay, olive gray (5 Y 3/2), highly fractured; silt, common; clear boundary. 44.1 1
Clay, olive gray (5 Y 3/2); bivalve shells, (2.0-3.0 cm), abundant; silt, common. 490 49
Clay, olive gray (5Y 3/2); bivalve shells (2.0-3.0 cm), fragments and whole shells, 54.0 50
abundant; silt, common.
Clay, olive gray (5 Y 3/2); bivalve fragments and whole shells (2.0-3.0 cm). 59.0 5.0
Clay, olive gray (5Y 3/2); sand, quartz, very fine (vfL), trace; shell fragments, 64.0 5.0
common; silt, common.
Clay, olive gray (5 Y 3/2); silt, common; massive. 69.0 5.0
Clay, olive gray (5Y 3/2) with large yellowish-gray mottles (5 Y 7/2); 74.0 50
bivalve casts in clay; sand, quartz, very fine (vfL), minor.
Sand, quartz, very fine (vfL), olive gray (6 Y 3/2); alternating with silt 78.0 40
beds, light olive gray (5Y 5/2) (1.0-5.0 mm thick); abrupt boundary.
Sand, quartz, medium (mU) and coarse (cL), subrounded to round; gravel, quartz and 78.3 3
rock fragments of granitic/ metamorphic origin; silt, olive gray (5 Y 3/2), minor.
90.0 117

No sample.
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Table 8.—-Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsel] Soil Color Charts (1975))

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410-2,000 mL = 250 - 350 Abundant>30%

vel = 1,000- 1,410 fu = 177 - 250 Common >15% and <30%

U = 710- 1,000 fL = 125 -177 Minor >1% and <15%

cL = 500- 710 viU = 88 -125 Trace <1%

mU = 350~ 500 viL = 62 - 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 5

Sand, quartz, fine (fU and fL), subrounded, dark yellowish brown (10 YR 4/4);
silt and clay, common; contains artifacts (burned glass and metal);
clear boundary.
Sand, quartz, medium (mL), subrounded, strong brown (7.5 YR 4/6); gradual boundary.
Sand, quartz, very fine (vfL), mottled light gray (10 YR 7/1) and brownish-yellow
(10 YR 6/6); clear boundary.
Sand, quartz, fine (fU), brownish-yellow (10 YR 6/6).
Sand, quartz, medium (mU) and fine (fU), subangular, mottled yellowish brown (10 YR 5/8)
and light gray (5 Y 7/2); clay, abundant.

Sand, quartz, very fine (vfU), mottled yellowish-brown (10 YR 5/6) and gray (5 Y 5/1);
clay, common; clear boundary.

Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); abrupt boundary.

Sand, quartz, coarse (cU and cL) and very coarse (vcU) subangular, light yellowish-brown
(2.5Y 6/4); color changes to gray (5Y 5/1) at 13.0 ft.

Sand, quartz, medium (mU) and coarse (cL), subrounded, olive gray (5 Y 5/2); clear boundary.

Sand, quartz, very fine (ufL), olive gray (5Y 4/2); silt, common.

Sand, quartz, medium (mL), subrounded, olive gray (5Y 4/2).

Sand, quartz, fine (fL. and fU), subrounded, olive gray (5 Y 4/2); clay, abundant; peat,
trace; faint bedding.

No sample.

Sand, quartz, medium {mL)and fine {fU), subrounded, olive gray (5Y 4/2);
clear boundary.

Clay, olive gray (5Y 4/2); sand, quartz, very fine (vfU), common; shells, bivalves,
whole and fragments, minor.

Clay, dark gray (5 Y 4/1); silt, minor; molds of bivalves, minor; shell fragments, trace.

Clay, dark gray (5 Y 4/1); silt, minor; shells, bivalves, whole (up to 5.0 cm) and
fragments, abundant.

Clay, dark gray (5 Y 4/1); silt, minor; shells, bivalves, whole and fragments, common.

Clay, dark gray (5 Y 4/1); silt, minor; shells, bivalves, whole and fragments, common.

Clay, dark gray (5 Y 4/1); silt, common; shell fragments, bivalves, minor; clear boundary.

Clay, dark gray (5 Y 4/1) with olive (5Y 5/3) mottles; silt, common; shell fragments.
Clay, dark gray (5Y 4/1) with olive (5Y 5/3) mottles; silt, common; shell fragments, minor.
Clay, dark gray (5 Y 4/1) with olive (5 5/3) mottles; silt, common,; shell fragments, minor.
Clay, mottled dark gray (5 Y 4/1) and olive (5 Y 5/3); silt, abundant; shell fragments,

trace; sand, quartz, very fine (vfU), occurs as thin coatings on clay

partings, trace.
Clay, olive gray (5 Y 4/2) with olive (5 Y 5/3) mottles; sand, quartz, very fine (vfL),

minor; silt, minor; shell debris, trace.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%

vcL = 1,000-1,410 fUu = 177 - 250 Common >15% and <30%

cU = 710 - 1,000 fL = 125 - 177 Minor >1% and <15%

cL = 500- 710 vfU = 88 - 125 Trace <1%

mU = 350 - 500 viL = 62 - 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 5~Continued

Clay, olive gray (5 Y 4/2) with pale olive (5Y 6/3) mottles; sand, quartz, very fine 89.0 590
(vfL), minor; silt, minor; some mottles are harder than surrounding material.
Clay, olive gray (5 Y 4/2) with pale olive (5 Y 6/3) mottles; sand, quartz, very fine (vfL), 94.0 5.0

minor; silt, minor; clay beds are separated by thin (0.1 mm) sand beds; sand, quartz,
very fine (vfU), dark gray (5Y 4/1); clay beds (1.0-10.0 mm thick);
sand beds occur intermittently.
Clay, interbedded very dark gray (5 Y 3/1), dark olive gray (5 Y 4/1), and olive yellow 99.0 50
(5 Y 6/6); sand, quartz, very fine (vfU), occurs in ¢lay matrix and as coatings
between clay beds; clay beds (1.0 mm thick).
Clay, interbedded very dark gray (5Y 3/1), olive gray (5 Y 4/1), and olive yellow 104.0 5.0
(5Y 6/6); sand, quartz, very fine (vfU), occurs in clay matrix and as coatings between
clay beds, clay beds (1.0-2.0 cm thick).
Silt, interbedded, dark gray (5 Y 4/1) and olive gray (5 Y 4/3); clay, common; sand, 107.5 3.5
quartz, very fine (vfU), common, sand occurs in silt matrix and as coatings
between beds; clear boundary.

Peat, organic zone, very dark gray (10 YR 3/1); clay, common; sand, quartz, fine 109.0 1.5
(fU), subrounded minor; organic and clastic material are interbedded.
Silt, interbedded, dark gray (5Y 4/1), olive gray (5 Y 4/1), and olive yellow 114.0 5.0

(5Y 6/6); sand, quartz, very fine (vfU), occurs in clay matrix and as
coatings between clay beds; thin organic zones (2.0-5.0 cm) and some thin
(1.0-5.0 m) zones containing sand, quartz, medium (mU) and coarse (cU) from
112.0-114.0 ft.
No sample 115.0 1.0
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Table 8.--Litholegic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
vcU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
vcL = 1,000 - 1,410 fu = 177 -250 Common >15% and <30%
U = 710 - 1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 viL = 62 - 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 6
Sand, quartz, fine (fU), brown (10 YR 4/3); silt, common. 1.5 1.5
Silt, gray (10 YR 6/1), light yellowish brown (2.5 Y 6/4), greenish gray 28 13
(5 GY 5/1), bluish gray (5 B 6/1); well bedded; plant remains, abundant;
clear boundary.
Sand, quartz, fine (fU), subrounded, black (10 YR 1/1) and gray (10 YR 5/1). 4.0 1.2
No sample. 6.0 20
Sand, quartz, fine (fU and fL), subrounded, light olive gray (5Y 6/2); 7.2 12
clear boundary.
Sand, quartz, fine (fU), light yellowish brown (2.5Y 6/4). 9.0 1.8
Sand, quartz, medium (mL), subangular, brownish yellow (10 YR 6/6). 10.0 1.0
Sand, quartz, fine (fL), light brownish gray (10 YR 6/2); clear boundary. 11.6 1.6
Sand, quartz, fine (fU), strong brown (7.5 YR 5/8); abrupt boundary. 123 7
Sand, quartz, fine (fU), dark gray (5Y 4/1). 19.0 6.7
Clay, dark gray (5Y 4/1); sand, quartz, fine (L), subangular, abundant; 22 32
abrupt boundary.
Sand, quartz, medium (mU), subrounded, dark gray (5Y 4/1); clear boundary. 23.5 1.3
Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); silt, minor. 24.0 5
Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); silt, minor; gradual boundary. 28.0 4.0
Sand, quartz, very fine (vfU), dark gray (5Y 4/1); clay, common; gradual boundary. 29.0 1.0
Clay, dark gray (5Y 4/1); silt, abundant; bivalve shells, whole, decomposed, minor. 34.0 5.0
Clay, dark olive gray (5Y 3/2) and olive gray (5 Y 4/2); silt, abundant; clear boundary. 355 1.5
Clay, dark olive gray (5 Y 3/2); silt, abundant; sand, quartz, very fine, trace; 39.0 3.5
organic zones, black (N1), minor.
Clay, dark gray (5 Y 4/1); silt, common; molds and casts of bivalve shells, 39.7 7
common, but no CaCO; present; gradual boundary.
Clay, dark gray (5 Y 4/1); silt, common; bivalve shells, minor to abundant, 44.0 4.3
(0.5-5.0 cm); shells occur in beds, thickest at 42.0-42.5 ft.
Clay, dark gray (3Y 4/1); silt, minor; bivalve shells, (0.5-5.0 cm ), common. 49.0 5.0
Clay, dark olive gray (5Y 3/2); silt, common; bivalves, minor. 54.0 5.0
Clay, dark olive gray (5 Y 3/2); silt, minor; bivalve shell fragments (<1.0 cm), common. 59.0 5.0
Clay, dark olive gray (5Y 3/2); with few olive gray (5 Y 4/2) mottles; silt, common; 64.0 5.0
bivalve shell fragments, minor.
Clay, dark olive gray (5Y 3/2); silt, common; sand,, quartz, very fine (vfU), trace; 69.0 5.0
rippled appearance.
Clay, olive gray (5 4/2) with few olive (5Y 5/3) mottles; sand, quartz, very fine, 74.0 5.0
trace; rippled appearance.
Clay, ohive gray (5Y 4/2) with few olive (5Y 5/3) mottles; sand, quarte, very fine, 79.0 5.0
trace; rippled appearance.
Clay, interbedded dark olive gray and pale olive (5Y 6/3); silt, minor; 84.0 5.0
sand, quartz, very fine (vfU), occur as thin (<1.0 mm) beds, minor;
organic bed, trace.
Clay, interbedded dark olive gray and pale olive (5 6/3); silt, minor; 89.0 5.0
sand, quartz, very fine (vfU), occurs as thin (< 1.0 mm) beds
common; organic bed, trace.
93.0 4.0

Clay, dark olive gray (5Y 3/2) with few beds pale olive (5Y 6/3), (1.0 cm thick);
silt, common; sand, quartz, very fine (vfU), occurs as thin coatings
between clay beds, common; clay is well bedded (approx. 0.2-0.5 cm thick).

74



Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 mL = 230 -330 Abundant>30%

vcL = 1,000-1,410 fu = 177 - 250 Commuon >15% and <30%

U = 710-1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 viU = 88-125 Trace <1%

mU = 350- 500 viL = 62 - 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 6--Continued

Clay, dark olive gray (5Y 3/2) with few beds pale olive (5Y 6/3), (1.0 cm thick); 94.0 1.0
silt, common; sand, quartz, very fine (vfU), occurs as thin coatings
between clay beds, common; clay is well bedded (0.2-0.5 cm thick);
sand, quartz, coarse (cL) and medium (mU); occurs as 1.0-2.0 cm thick beds, miinor.

Sand, quartz, medium (mU) to coarse (cL), subrounded, black (5Y 2.5/1); 96.0 2.0
interbedded with clay, olive gray (5 4/2); silt, common; gradual boundary.

Clay, dark olive gray (5Y 3/2); silt, common; orgamc material, fine, disseminated 99.0 3.0
and in clumps, black (5 Y 2.5/1); pebbles (2.0-3.0 cm), well rounded, minor.

No sample 100.0 1.0

75



Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

vcU = 1,410 - 2,000 mL = 250 -350 Abundant>30%

vcl = 1,000 - 1,410 fU = 177 - 250 Common >15% and <30%

cU = 710 - 1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 viU = 88-125 Trace <1%

mU = 350- 500 vfL = 62 - 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 7

Sand, quartz, fine (fL), subrounded, brownish yellow (10 YR 6/6); gradual boundary. 23 23

Sand, quartz, very fine (vfU), mottled light brownish gray (10 YR 6/2) and 4.0 1.7
brownish yellow (10 YR 6/6); clay, abundant.

Sand, quartz, fine (fL), mottled yellowish brown (10 YR 5/8) and light gray (10 YR7/1); 9.0 50
silt, abundant.

Sand, quartz, medium (mU), very pale brown (10 YR 7/30); silt layers (2.0-4.0 cm thick) at 14.0 5.0
11.2 ft and 12.5 ft, light brownish gray (10 YR 6/2).

Sand, quartz, medium (mL),-brownish yellow (10 YR 6/6); clear boundary. 16.8 28

Sand, quartz, medium (mU), strong brown (7.5 YR 5/8); abrupt boundary. 17.0 2

Sand, quartz, fine (fL), dark gray (5Y 4/1). 19.0 20

Sand, quartz, medium (mU), subrounded, light olive brown (2.5 Y 5/4) mixed with sand, 20.7 1.7
quartz, very fine (vfU), dark olive gray (5 Y 3/2); clear boundary.

Sand, quartz, very fine (vfU), dark olive gray (5Y 3/2). 24.0 33

Sand, quartz, very fine (vfU), dark olive gray (5 Y 3/2); interbedded with silt, 29.0 5.0

olive gray (5Y 4/2)(4.0-5.0 cm thick); shell molds, bivalves,
minor; plant remains, trace.

Sand, quartz, fine (fL), very dark gray (5 Y 3/1); silt, minor; gradual boundary. 314 24

Sand, quartz, fine (fL), dark olive gray (5 Y 3//2); clay, minor. 329 1.5

Sand, quartz, fine (fL), dark olive gray (5Y 3/2); clay, minor. 340 11

Sand, quartz, very fine (vfL), very dark gray (5Y 3/1); day, common; clear boundary. 38.0 4.0

Sand, quartz, very fine (vfL), very dark gray (5Y 3/1); clay, minor; clear boundary. 39.0 1.0

Clay, very dark gray (5 Y 3/1); silt, common,; shell impressions, bivalves; massive. 44.0 5.0

Clay, black (2.5/2); shell fragments, common. 50.0 6.0

Clay, dark gray (5 Y 4/1); shell fragments, bivalves; silt, common (50.0-51.5 ft). 55.5 5.5

Clay, dark gray (5 Y 4/1); silty, minor; shell fragments and shell, bivalves, minor. 60.0 45

Clay, olive gray (5 Y 4/2); shells fragments, minor; and shells, bivalves, common. 65.0 5.0

Clay, dark gray (5 Y4/1); silt, common; shells, bivalves, fragments and whole (approx. 2.0 cm); 69.0 4.0
thin, bedding (0.5 cm thick).

Clay, dark olive gray (5 Y 3/2); silt, common; shells, bivalves, fragments, abundant; 74.0 50
bedding, thin (appx. 0.5 cm); better developed at top of core.

Clay, dark olive gray (5 Y 3/2) with light olive gray (5Y 6/2) mottles; silt, minor; 79.0 5.0
shells, bivalve fragments, minor.

Clay, dark olive gray (5Y 3/2) with few light olive gray (5 Y 6/2) mottles; silt, minor; 84.0 50
shells, bivalve fragments, minor.

Clay, dark olive gray (5Y 3/2) with light olive gray (5Y 6/2) mottles; silt, minor; 89.0 50

shells, whole and fragments, common.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

vclU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%

vclL = 1,000-1,410 fu = 177 - 250 Common >15% and <30%

U = 710-1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 viU = 83-125 Trace <1%

mU = 350- 500 viL = 62- 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 7-Continued

Clay, dark olive gray (5 Y 3/2) with pale olive (5Y 6/4) mottles; silt, minor; 94.0 5.0
sand, quartz, very fine (vfL), minor; faint bedding 92-94 ft.
Clay, dark olive gray (5Y 3/2); interbedded with clay, pale yellow (5 Y 7/2) 99.0 5.0

and sand, quartz, very fine (vfU), dark olive gray (5Y 3/2);
beds (1.0-2.0 mm thick).

Clay, dark gray (5Y 4/1) with pale yellow (5Y 7/4) mottles; silt, minor; 104.0 5.0
interbedded with clay, light gray (N7); beds (1.0-6.0 cm thick);
sand, quartz, very fine (vfU) occurs as coatings between beds.

Clay, dark gray (5 Y 4/1) with pale yellow (5Y 7/4) mottles; silt, minor; 109.0 5.0
interbedded with clay, light gray (N7); beds (0.5-2.0 am thick);
sand, quartz, very fine (vfU) occurs as coatings between beds.

Clay, interbedded dark gray (5 Y 4/1) and pale olive (5 Y 6/3); silt, minor, occurs as 114.0 5.0
thin (<1.0 mm) laminations between clay beds; individual beds of clay are
1.0-2.0 mm thick.

Clay, olive gray (5 Y 4/2) with pale olive (5 Y 6/4) mottles; silt, abundant; sand, quartz, 119.0 5.0
medium {mL), subrounded, minor, occurs as thin beds (0.1-1.0 cm thick) and mixed with
clay; organic beds composed of leaves and sticks (2.0-3.0 cm thick), minor; bedding,
(1.0-5.0 mm thick), separated by sand coatings.
Clay, olive gray (5Y 4/2) with pale olive (5 Y 6/4) mottles; silt, abundant; sand, 124.0 5.0
quartz, medium (mL), subrounded; minor, occurs as thin beds (0.1-1.0 cm thick)
and mixed in clay; organic beds composed of leaves and sticks, (2.0-3.0 cm thick),
minor; bedding is 1.0-5.0 mm thick separated by sand coatings; sand zone at 119 ft is
approx. 15 cm thick.
No sample 125.0 1.0
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 mL N 250 - 350 Abundant>30%

vel = 1,000 - 1,410 fUu = 177 - 250 Common >15% and <30%

U = 710- 1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 vfU = 88-125 Trace <1%

mU = 350- 500 vfL = 62 - 88
Depth Thickness
(feet) (feet)

Lithology

Well cluster site 8

Sand, quartz, very fine (vfU), brown (10 YR 5/3); silt, abundant; clear boundary.

Sand, quartz, fine (fL), subangular, strong brown (7.5 YR 5/6); clay, common; soil
structure, clear boundary.

Sand, quartz, medium (mL), subrounded, strong brown (7.5 YR 5/6) and yellow (10 YR 7/6);
clear boundary.

Sand, quartz, very fine (vfL), mixed strong brown (7.5 YR 5/6) and light yellowish brown
(10 YR 6/4); clay, abundant; gradual boundary.

Sand, quartz, very fine (vfL), brownish yellow (10 YR 6/8); clear boundary.

Clay, light brownish gray (2.5'Y 6/2) with yellowish brown (10 YR 5/8) mottles; sand,
quartz, very fine (vfU), abundant; clear boundary.

Clay, light gray (10 YR 6/1); sand, quartz, very fine (vfU), common.

Clay, dark gray (5 Y 4/1); sand, very fine (vfU), minor; clear boundary.

Sand, quartz, fine (fU), subrounded, dark gray (5 Y 4/1); silt, minor.

Sand, quartz, medium (mL) and fine (fU), subrounded, dark gray (5Y 4/1);
silt, common; clear boundary.

Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); silt, abundant.

Sand, quartz, very fine (vfU), olive gray (5 Y 4/2); clay, common; bivalve shells at 26.0 ft.
Sand, quartz, medium (mL) to fine (fU and fL), subangular, dark gray (5Y 4/1).
Sand, quartz, fine (fU), subrounded; dark gray (5 Y 4/1); silt and clay,
common; gradual boundary.
Silt, dark gray (5Y 4/1); sand, quartz, very fine (vfU), common.
Clay, dark gray (5 Y 4/1); silt, abundant; shells, bivalves, 41.0-42.0 ft, minor.

Clay, dark olive (5 Y 3/2); silt, common; shells, trace, 44.0-47.0 ft; shells,
abundant, 47.0-49.0 ft.

Clay, dark olive gray (5Y 3/2); bivalve shells, whole and fragments, abundant;
shells appear in distinct beds.

Clay, dark olive gray (5Y 3/2); silt, common; bivalve shells, whole and halves,
fragments, abundant; massive.

Clay, dark olive gray (5Y 3/2); silt, abundant; sand, quartz,very fine (vfU), minor;
bivalve shells, whole and fragments, common; jointed.

Clay, dark gray (5 Y 4/1); silt, common; bivalve and gastropod shells, mostly
fragments (<5 mm}, common.

Clay, dark gray (5Y 4/1); silt, abundant; bivalve shells, fragments (<1.0 cm), minor;
rippled structure.

Clay, dark gray (5 4/1); silt, abundant; bivalve shell fragments (<lcm), minor;
rippled structure.

Clay, dark gray (5Y 4/1) with olive (5Y 5/3)) mottles; silt, common; shells,
bivalves, fragments, minor.

Clay, dark olive gray ( 5Y 3/2) with olive mottles (5Y 5/3); silt, common; shell
fragments, bivalves, minor.

Clay, dark olive gray (5 3/2) with olive (5 Y 4/4) mottles; silt, common.
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Table 8.--Lithologic logs for well-cluster and borehole sites

{Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
vcU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
vcL = 1,000 - 1,410 fU = 177 - 250 Common >15% and <30%
cU = 710 - 1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viU = 88-125 Trace <1%
mU = 350- 500 vfL = 62- 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 8—Continued
Clay, interbedded dark olive gray (5Y 3/2) and olive (5 Y 4/4); beds are 94.0 5.0
0.5 cm thick and more pronounced at base of core; silt, common, mixed
with clay and occurring as isolated, thin (< 1.0 mm) beds.
Clay, interbedded dark gray (5Y 4/1), olive gray (5 Y 5/2),and olive (5Y 4/4); 99.0 5.0
silt, common; beds are pronounced (0.5 mm thick) and separated by thin
silt beds.
Clay, dark gray (5 4/1) and olive gray (5Y 5/2); sand, quartz, very fine (vfU); 104.0 5.0
common.
Clay, olive gray (5Y 4/2); sand, quartz, coarse, abundant; clear boundary. 106.3 25
Clay, dark gray (5 Y 3/1); sand, quartz, medium (mU); clay, light gray 109.0 2.5
(5Y 7/2); wood, fragments.
Clay, gray (5Y 4/1); sand, quartz, medium (mU); pebbles, trace; wood, fragments. 114.0 5.0
Sand, quartz, coarse (cU), gray (5 Y 4/1); gravel, abundant; clay, dark olive gray 119.0 5.0
(5Y 3/2) with olive (5Y 4/1) mottles.
No sample 123.0 4.0
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
veU = 1,410 - 2,000 mL = 250 -350 Abundant>30%
vel = 1,000 - 1,410 fU = 177 -250 Common >15% and <30%
cU = 710 - 1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 viu = 88-125 Trace <1%
mU = 350- 500 vfL = 62- 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 9
Soil, sandy loam, dark yellowish-brown (10 YR 4/4). 1.0 1.0
Sand, quartz, fine (fU), light yellowish-brown (10 YR 6/4); clay, minor; clear boundary. 23 13
Sand, quartz, medium (mU), subrounded, mottled, brownish-yellow (10 YR 6/4) and brownish
gray (10 YR 6/2). 4.0 1.7
Sand, quartz, very fine (vfU), mottled, brownish-yellow (10 YR 6/4) and brownish 5.6 1.6
gray (10 YR 6/2).
Sand, quartz, medium (mL), subrounded, light yellowish-brown (10 YR 6/4). 14.0 8.4
Sand, quartz, fine (fL), mottled reddish-yellow (10 R 7/8) and light gray (10 YR 7/2); 14.4 4
pebbles (1.0 cm) at 14.5 ft; abrupt boundary. 17.6 3.2
Sand, quartz, very fine (vfU), gray (5 Y 5/1); clear boundary.
Sand, quartz, very fine (vfU), gray (5 Y 5/1); clay, abundant, finely bedded; clear boundary. 19.0 14
Sand, quartz, fine (fU), dark greenish-gray (5 GY 4/1); gradual boundary. 22.0 3.0
Sand, quartz, fine (fU), dark gray (N4); interbedded with thin organic beds (2.0-3.0 cm thick). 24.0 2.0
Sand, quartz, fine and very fine (fL and vfU), dark gray (5Y 4/1). 273 33
Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); silt, minor. 29.0 1.7
Sand, quartz, medium (mL) and fine (fU), dark gray (5Y 4/1); silt, trace; gradual boundary. 30.0 1.0
Clay, dark gray (5 'Y 4/1); silt, common. 340 4.0
Clay, dark gray (5 4/1); silt, common; bedding (<1.0 mm thick); clay blob, white 39.0 5.0
(10 YR 8/1); burrow, sand filled, sand, quartz, very fine (vfU), yellow (10 YR 2/6).
Clay, dark gray (5 Y 4/1); silt, common. 44.0 50
Clay, dark gray (5 Y 4/1); silt, common; massive. 441 1
Clay, dark gray (5 Y 4/1); silt, common; fractured. 47.0 29
Clay, dark gray (5 Y 4/1); silt, common; bivalve shells, bedded, minor, unevenly distributed. 49.0 2.0
Clay, dark gray (5 Y 4/1); silt, common; bivalve shells, bedded , minor, evenly distributed. 54.0 5.0
Clay, dark gray (5 Y 4/1); silt, common; bivalve shells, bedded , minor; unevenly distributed. 59.0 5.0
Clay, dark gray (5 Y 4/1); silt, common; shell fragments, common, thinly bedded. 64.0 5.0
Clay, mottled, dark gray (5Y 4/1) and black (10 YR 2/1); silt, trace. 69.0 5.0
Clay, dark gray (5 Y 4/1); silt, common; clear boundary. 72.0 3.0
Sand, quartz, fine (fL), subangular; silt, common; organic material, trace. 73.0 1.0
No sample. 74.0 1.0
Sand, quartz, fine (fU), subangular, dark gray (5Y 4/1); top of core is well bedded; 79.0 5.0
sand, quartz, subangular, mixed medium (mU) and coarse (cU), dark gray (5Y 4/1).
Sand, quartz, mixed and interbedded, medium (mU) and coarse (cU) (10 YR 6/1); 79.1 1
silt beds (1.0 cm thick), dark gray (5 Y 4/1); abrupt boundary.
Clay, dark gray (5 Y 4/1) with large olive (5 Y 5/3) mottles; silt, common; pebbles 823 32
(1.0-2.0 cm), quartz, rounded, trace; wood fragments, common; clear boundary.
83.0 7

Clay, dark gray (5 Y 4/1) with large olive (5 Y 5/3) mottles, well bedded; pebbles
(1.0-2.0 cm), quartz, rounded, trace; wood fragments, common; beds of sand, quartz,
coarse (cU), subangular, comnion; abrupt boundary.
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Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

vcU = 1,410 -2,000 mL = 250 - 350 Abundant>30%

vcl = 1,000 - 1,410 fu = 177 - 250 Common >15% and <30%

cU = 710- 1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 viUu = 88-125 Trace <1%

mU = 350- 500 viL = 62- 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 10

Sand, fine (fU), subrounded, dark yellowish brown (10 YR 4/2); silt, abundant;
organic material, abundant; 2.5 cm lens of burnt wooden material; abrupt boundary.
Sand, fine (fU), subrounded, light yellow brown (2.5Y 6/4); silt, minor; clear boundary.
Sand, medium (mL), subrounded, reddish yellow (7.5 YR 6/6); silt, minor; clear boundary.
Sand, fine and medium (fU and mL), subrounded, mottled brown (10 YR 5/3), reddish yellow
(7.5YR 6/6), and light gray (10 YR 7/2).
Sand, quartz, medium (mL), mottled reddish yellow (7.5 YR 6/6) and light gray
(10 YR 7/2); clay, abundant.

Sand, quartz, medium (mL), mottled reddish yellow (7.5 YR 6/6) and gray
(10 YR 5/1); abrupt boundary.

Clay, dark gray (N4); sand, fine (fL), abundant.

Sand, quartz, fine (fU), subangular, mixed light gray (5Y 6/1) and light
olive gray (5Y 6/2).

Sand, quartz, very fine (vfU), olive gray (5 Y 4/1); silt, minor.

No sample.

Sand, quartz, very fine (vfU), olive gray (5Y 4/1); silt, minor; mica, trace;
faint, thin bedding.
Clay, olive gray (5 Y 4/1); silt, abundant; mica, trace.
Clay, olive gray (5Y 4/1); silt, common; wood, fragments, trace; faint, thin bedding.
Clay, olive gray (5 Y 3/2); sand, quartz, very fine (vfU), minor; breaks along fractures
into 1.0-2.0 cm angular, blocky fragments; abrupt boundary.
Clay, olive gray (5 Y 3/2); silt, common; massive; imprints of bivalve shells, minor.

Clay, olive gray (5 Y 3/2); silt, common; massive; small (0.5 mm) bivalve shell fragments,
common; clear boundary.

Clay, olive gray (5 Y 3/2); silt, common; massive; small (0.5 mm), bivalve shell fragments,
common; breaks into 1-2 cm angular blocks.

Clay, olive gray (5 'Y 3/2); silt, common; bivalve shells, whole and parts (<3.0 cm), minor;

Clay, olive gray (5Y 3/2); silt, common; massive.

Clay, olive gray (5 Y 4/1); silt, common; massive; clear boundary.

Clay, olive gray (5Y 4/1); silt, common; massive; breaks along beds parallel to
land surface; clear boundary.

Clay, olive gray (5Y 4/1); silt, common; massive; abrupt boundary.

Sand, quartz, coarse (cL), olive gray (5Y 4/1); gravel, quartz, 1.0-2.0 cm.

No sample
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Table 8.--Lithologic logs for well-cluster and borehole sites

{Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:
vcU = 1,410 - 2,000 mL = 250 - 350 Abundant>30%
vcL = 1,000 - 1,410 fU = 177 - 250 Common >15% and <30%
cU = 710-1,000 fL = 125-177 Minor >1% and <15%
cL = 500- 710 vfU = 88-125 Trace <1%
mU = 350- 300 viL = 62- 88
Depth Thickness
Lithology (feet) (feet)
Well cluster site 11
Soil, dark yellowish brown (10 YR 4/2); silt loam texture; burned wood (15 cm thick); 1.3 13
gradual boundary.
Sand, quartz, fine (fL), subrounded,; light olive brown (2.5 Y 5/8); clay, minor; 37 24
clear boundary.
Sand, quartz, very fine (vfU), mottled yellowish brown (10 YR 5/8) and light gray 8.0 43
(10 YR 7/1); clay, common; gradual boundary.
Sand, quartz, medium (mU) and fine (fU), subangular, grayish brown (2.5 Y 5/2); 12.0 4.0
gradual boundary.
Sand, quartz, very fine (vfU), light brownish gray (2.5 5/2) grading downward to light 12.5 5
olive brown (2.5 Y 5/6); clay, common; abrupt boundary. *
Sand, quartz, very fine (vfU), gray (5Y 5/1); clay and silt, minor; gradual boundary. 16.0 35
Sand, quartz, fine (fU); light gray (5Y 6/1); mica, trace; silty zone, thin (2.5 cm) 19.0 3.0
at 19.5 ft, dark olive gray (5 Y 3/2); contains abundant leaf remains.
Sand, quartz, medium (mL), subrounded; very dark gray (5Y 3/1); mica, trace; 204 14
abrupt boundary.
Clay, very dark gray (5 Y 4/1); sand, quartz, very fine (vfU), minor; clay coatings 20.8 4
on fractured surfaces, olive gray (5Y 4/2).
Sand, quartz, fine (fU); very dark gray (5Y 3/1). 24.0 32
Sand, quartz, very fine (vfU), dark olive gray (5Y 3.2); silt, common (abundant 28-29 ft); 29.0 50
wood fragments, minor.
Clay, dark olive gray (5Y 3/2); silt, common. 34.0 5.0
Clay, dark olive gray (5Y 3/2); silt, common; shell imprints (CaCO; absent), minor. 39.0 5.0
Clay, dark olive gray (5Y 3/2); silt, minor; casts and molds of shells; clear boundary. 2.0 3.0
Clay, dark olive gray (5Y 3/2); silt, common; clay coatings on fractures; breaks along 435 1.5
fractures; shell fragments, minor; cemented zones, minor; clear boundary.
Clay, dark gray (5 Y 3/1); massive; bivalve shells, common. 44.0 5
Clay, dark gray (5 Y 4/1); silt, common; bivalve shells, whole, abundant. 49.0 5.0
Clay, dark olive gray (5Y 3/2); silt, common,; bivalve shells, common. 54.0 5.0
Clay, dark olive gray (5 Y 3/2); silt, abundant; massive. 59.0 5.0
Clay, dark olive gray (5 Y 3/2); silt, abundant; massive. 64.0 50
Clay, dark olive gray (5Y 3/2); silt, abundant; massive. 67.0 3.0
Sand, quartz, poorly sorted, fine to coarse (fU to cU), dark olive gray 70.0 3.0
(5Y 3/2); silt, abundant.
75.0 5.0

No sample



Table 8.--Lithologic logs for well-cluster and borehole sites

[Codes enclosed in parentheses refer to the Munsell Soil Color Charts (1975)]

Term Grain size (microns) : Term Grain size (microns) : Relative abundance descriptors:

veU = 1,410 - 2,000 mL = 250 -350 Abundant>30%

vel = 1,000 - 1,410 fU = 177 - 250 Common >15% and <30%

cU = 710 -1,000 fL = 125-177 Minor >1% and <15%

cL = 500- 710 viu = 88-125 Trace <1%

mU = 350- 500 viL = 62- 88

Depth Thickness

Lithology (feet) (feet)

Well cluster site 12

Soil, silt loam, predominately sand, quartz, fine (fU), subrounded, dark brown (10 YR 3/3);
silt, common; clay, trace; plant roots, abundant; clear boundary.

Sand, quartz, very fine (vfU), olive brown (2.5 Y 4/4); silt, trace; abrupt boundary.

Sand, quartz, very fine (vfL), mottled brown (10 YR 5/3) and yellowish-brown (10 YR 5/6);
clay, common; gradual boundary.

Sand, quartz, very fine (vfL), mottled light gray (10 YR 7/2) and yellowish-brown
(10 YR 5/8); clear boundary.

Sand, quartz, medium (mL), grayish brown (2.5 Y 5/2); clear boundary.

Sand, quartz, medium (mL), strong brown (7.5 YR 5/6); mica, common; interbedded
organic zones.

Sand, quartz, very fine (vfU), light olive gray (5Y 6/2); silt, common; abrupt boundary.

Sand, quartz, very fine (vfU), dark gray (5 Y 4/1); silt, common.

Sand, quartz, fine (fU), subrounded, gray (5Y 5/1).

Sand, quartz, fine (fL), subrounded, dark gray (5Y 4/1); mica, minor; gradual boundary.

Sand, quartz, fine (fL), subrourded, olive gray (5Y 5/2).

Sand, quartz, very fine (vfU), dark gray (5Y 4/1).

Clay, very dark gray (5 Y 3/1); silt, abundant; wood fragments, minor (1.0-2.0 cm at 33.0 ft);
conchoidal fracture.

Clay, dark gray (5 Y 4/1); silt, minor; massive; abrupt boundary.

Clay, olive gray (5 Y 5/2); shells, whole and fragments, abundant; very hard.

Clay, dark gray (5 Y 4/1); silt, common; highly fractured at 40.0-43.0 ft, sample crumbles into
1.0-2.0 cm fragments.

Clay, dark gray (5 Y 4/1); silt, common; massive.

Clay, dark gray (5 Y 4/1); silt, common; massive.

Clay, dark gray (5 Y 4/1); silt, abundant; massive.

Clay, dark gray (5Y 4/1); silt, abundant; massive.

Sand, quartz, medium (mL and mU) to coarse (cL), subangular, dark gray (5Y 4/1);
silt, minor.

No sample
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