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Hydrogeologic and Water-Quality Data for the
Main Site, Naval Surface Warfare Center,
Dahigren Laboratory, Dahlgren, Virginia

By Clifton F. Bell, Thomas P. Bolles, and George E. Harlow, Jr.

Abstract

Hydrogeologic and water-quality data were
collected at the Naval Surface Warfare Center,
Dahlgren Laboratory at Dahlgren, Virginia, as part of
a hydrogeologic assessment of the shallow aquifer
system begun in 1992. The U.S. Geological Survey
conducted this study to provide the Navy with
hydrogeologic data to meet the requirements of a
Spill Contingency Plan. This report describes the
ground-water observation-well network, hydro-
geologic, and water-quality data collected between
August 1992 and September 1993. The report
includes a description of the locations and con-
struction of 35 observation wells on the Main Site.
Hydrogeologic data include lithologic logs, geo-
physical logs, and vertical hydraulic conductivity
measurements of selected core intervals. Hydrologic
data include synoptic and hourly measurements of
ground-water levels, observation-well slug tests to
determine horizontal hydraulic conductivity, and tide
data. Water-quality data include analyses of major
dissolved constituents in ground water and surface
water.

INTRODUCTION

The Naval Surface Warfare Center, Dahlgren
Laboratory (NSWCDL) at Dahlgren, Va., was
established in 1918 as a proving ground for naval
ordnance (fig. 1). At present (1994), the NSWCDL

is also involved in the development and application
of computer models to naval warfare, missile flight,
and artificial satellite motion. Various activities
conducted at the NSWCDL have had the potential to
contaminate ground water, soil, and (or) surface
water. There are nine locations on the Main Site that
have been identified by the Installation Restoration
Program (IRP) as contaminated or potentially con-
taminated by different materials, including pesti-
cides, PCB’s, heavy metals, and several chemical
and municipal wastes (Halliburton NUS, 1992). The
U.S. Environmental Protection Agency placed the
Main Site on the National Priority List in February
1992.

The Commonwealth of Virginia requires a Spill
Contingency Plan for sites having hydrocarbon
storage tanks. Sites that contain storage tanks with a
capacity of more than 1 million gallons require a
ground-water assessment to provide information on
migration pathways from a potential hydrocarbon
release. At the time this study was initiated (1992),
the NSWCDL had hydrocarbon storage tanks with a
combined capacity of more than 1 million gallons.

In 1992, the U. S. Geological Survey (USGS),
in cooperation with the NSWCDL, began an
investigation of the shallow aquifer system under-
lying the Main Site of the installation. The USGS
conducted this study to provide the Navy with
information to meet the requirements of a Spill
Contingency Plan. The study was designed to
provide basic hydrogeologic and water-quality data
describing the natural properties and characteristics

Introduction 1



77°30' 77°18' 77 76°45'

N
v-\ I FAIRFAX ! ! (
N PRINCE | GEORGES !
\ —
\ — v,
PRINCE WILLIAM ) / ~ CALVERT
[ == - & \ N
/ ~ Mason Springs
" ~
@2
OlaPiata
38°30' |—
() CHARLES
/
STAFFORD STUDY
AREA /
/
‘ N\ ST MARYS
> (
DI tachodoc
(‘ Creck \
=
P
3815’ Edgehill Ninder e )0 % %/ 1
’ B .‘ ) 427
 Shiloh | o ” - /
Geny (3) - RIVE
OQG @ Oak Grove \ ! ER
S J MARYLAND
Potomac Mills W, S 0 -y
,  Potome ESTMO . VIRGINA
> & LA
’ -\
CAROLINE / TR\ N Ny
Cch
v N ESSEX X \ \,- .
A Bowling Green }
RICHMOND W
‘ @ ~ 1
a8 { /7
| | Py | = /

Base from U.S. Geological Survey

. 10 20 MILES
State base map, 1:500,000 9

R IR ST SR NN N SN G S |
lllllll'l' '

0 10 20 KILOMETERS

—_— O

TENNESSEE NORTH CAROLINA

Figure 1. Location of study area at the Naval Surface Warfare Center, Dahlgren Laboratory, Dahlgren, Virginia.
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of the shallow aquifer system. The results of this
study will also be used for the ongoing National
Priority List (NPL) studies at the NSWCDL.

Purpose and Scope

The purpose of this report is to present hydro-
geologic and general water-quality data collected at
the Main Site of the NSWCDL, Dahlgren, Va.,
between August 1992 and September 1993. The
report includes (1) descriptions of the observation-
well network, (2) hydrogeologic data, and (3) water-
quality data. Most of the hydrogeologic and water-
quality data are presented in figures and tables.

Thirty-five observation wells were installed at
29 locations on the Main Site of the NSWCDL.
Hydrogeologic data includes lithologic logs and
geophysical logs obtained from the 35 observation
wells, and mineralogic characteristics and vertical
conductivity data from laboratory analysis of
selected core intervals. Data are presented from slug
tests of 27 water-table wells to estimate horizontal
hydraulic conductivity. Hydrologic data include
synoptic water-level measurements in wells and
hourly water-level measurements from analog-to-
digital recorders (ADR’s) installed on 11 wells and
on a tide-gaging station. Water samples from all 35
observation wells and from 3 surface-water sampling
sites were collected and analyzed for selected water-
quality constituents and selected isotopes to establish
background water-quality conditions.

Description of Study Area

The NSWCDL is located in King George
County, Va., and is bounded on the east by the
Potomac River (fig. 1). Upper Machodoc Creek
divides the installation into two areas: The Main Site
to the north, which is approximately 2,678 acres
(pl. 1), and the Explosive Experimental Area to the
south, which is approximately 1,614 acres. Other
surface-water bodies present on the NSWCDL
include Gambo Creek and Williams Creek, both of
which flow in a north-south direction on the Main
Site, and three fresh-water impoundments. The
topography is generally flat, with a maximum relief

of about 20 ft over most of the site. The land use on
the installation is forest, open field, marsh, a small
air field with landing strips, residential military
housing, and military operations facilities.

Unconsolidated sedimentary deposits of the
Atlantic Coastal Plain underlie the NSWCDL. These
deposits consist of tabular bodies of interbedded
sand, silt, and clay, and range in age from Cretaceous
to Quaternary. Pleistocene deposits of the Poquoson,
Lynnhaven, and Sedgefield members of the Tabb
formation crop out at the surface of the installation
(Mixon and others, 1989). In many locations on the
Main Site, the surficial material is fill.

The shallow aquifer system underlying the
NSWCDL, as defined in this report, consists of the
unconfined Columbia aquifer and two confined
aquifers. The Columbia aquifer is underlain by the
upper confining unit, which overlies the upper
confined aquifer. The upper confined aquifer is
underlain by the Nanjemoy-Marlboro confining unit
(unpublished data on file in the Virginia District
office of the U.S. Geological Survey), which overlies
the Aquia aquifer (Meng and Harsh, 1988).

Previous Investigations

An Initial Assessment Study (IAS) was
performed at the NSWCDL in 1981 (Fred C. Hart
Associates, 1983), which identified 29 potentially
contaminated sites on the Main Site. The TAS
recommended that 7 of the 29 sites be investigated
under the Navy Assessment and Control of
Installation Pollutants program. No wells were
installed for the IAS. Confirmation studies con-
ducted at five of the seven sites and at one additional
site during 1983 and 1984 found evidence of envi-
ronmental contamination. The confirmation studies
included the installation of 20 shallow (10- to 25-ft
total depth below land surface) monitoring wells at
five of the sites (O’Brien and Gere, 1986). The Navy
later concluded that nine sites on the Main Site
warranted additional study. An IRP Remedial
Investigation/Feasibility Study for these nine sites
was proposed (Halliburton NUS, 1992) and began in
December 1993.
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DESCRIPTION OF OBSERVATION-WELL
NETWORK

The observation well locations at the Main Site
were selected to obtain maximum areal coverage of
the study area, to have drill sites accessible by
drilling equipment, and to avoid areas of known or
suspected contamination. Observation well locations
are shown on plate 1.

Well Construction

All 35 observation wells installed at the
NSWCDL for the hydrogeologic assessment were
constructed of 4-in. inside-diameter polyvinyl
chloride (PVC) casing. Twenty-nine wells were
installed in the Columbia aquifer, of which 27 wells
were augered and 2 wells (wells 4 and 10) were
drilled by hydraulic rotary method. Three wells were
installed in the upper confined aquifer and three
wells were installed in the Aquia aquifer by
hydraulic rotary methods. In order to avoid possible
contamination of the confined aquifers from the
Columbia aquifer, 10-in. inside-diameter PVC casing
was set and grouted into the upper confining unit
before drilling continued through this casing. Wells
in the Columbia aquifer were constructed with either
5- or 10-ft screens, wells in the upper confined
aquifer were constructed with 10-ft screens, and
wells in the Aquia aquifer were constructed with
20-ft screens. A schematic diagram showing the
standard well construction is shown in figure 2, and
details on the construction of individual wells are
presented in table 1.
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Location and Numbering System of Wells

The 29 observation wells in the Columbia
aquifer are each identified with a local number (1 to
30) and a unique USGS identifier. A well was not
completed at the site proposed for well 26. The three
wells in the upper confined aquifer are identified by a
local number preceded by the letter “M” (M1, M2,
and M3), and the three wells in the Aquia aquifer are
identified by a local number preceded by the letter
“D” (D1, D2, and D3). The locations of these wells
on the installation are shown on plate 1.

A unique USGS identifier was assigned to each
well for the purpose of storing well information in
the Ground Water Site Inventory data base main-
tained by the USGS. These USGS identifiers are
based on the Virginia coordinate grid number of the
USGS standard series 7.5-minute topographic
quadrangle in which the well 1s located, and the
chronological order in which the well was installed.
For example, the USGS number 54Q 22 corresponds
to the 22d well installed by the USGS in the area
covered by the Dahlgren quadrangle, which has a
Virginia coordinate grid number of 54Q.

The latitudes and longitudes of observation
wells were determined by a Magellan (NAV 5000
PRO) portable Global Positioning System receiver,
and checked on the topographic map. Elevation of
land surface and measuring point was leveled in by
the USGS to an accuracy of 0.01 ft.

HYDROGEOLOGIC DATA

This section describes lithologic and geo-
physical logs for observation wells, mineralogic and
vertical conductivity data from laboratory analysis of
35 Shelby tube samples, and hydrologic data from
water-level measurements and aquifer tests.

Lithologic and Geophysical Logs

Lithologic samples were recovered with
split-spoon samplers and logged during drilling
operations at all 35 wells. Recorded characteristics
include grain size according to the Wentworth scale



(Leeder, 1982); color; sedimentary structures; degree
of moistness; and presence of features, such as
organic material, shell material, indurated material,
glauconite, or mica. In some intervals, no represent-
ative material could be recovered. Field descriptions
of the lithologic samples are listed in table 2.

Geophysical logs were recorded at 28 of the 29
drill sites (figs. 3—6). The logging operation
consisted of lowering a probe to the bottom of the
borehole and recording the response as the probe was
raised. Natural gamma logs were run at 25 of the 29
wells in the Columbia aquifer, and at all 3 wells in
the Aquia aquifer. Spontaneous potential, single-
point resistance, 16-in. normal resistivity, and 64-in.
normal resistivity logs also were run at the three
wells in the Aquia aquifer. Several of the electric
logs were apparently affected by nearby power lines
and thus are not presented in this report.

Shelby Tubes

Thirty-five Shelby tube core samples from 23
well sites were analyzed by the U.S. Army COE,
Ohio River Division Laboratory, Cincinnati, Ohio,
to provide measurements of vertical hydraulic con-
ductivity (table 3), and descriptions of mineralogy
(table 4). Vertical conductivity was measured by a
falling-head permeameter test. Mineralogy was
determined by visual inspection and x-ray diffrac-
tion. The core intervals sampled were chosen to
characterize vertical and areal variations in lithology
found in the study area.

Hydrologic Data

Water levels in wells were monitored by
collecting synoptic and hourly measurements to
determine the response of ground-water levels to
precipitation, tidal influence, and evapotranspira-
tion. Tidal fluctuations also were monitored.
Precipitation data, not shown in this report, was
collected by the NSWCDL.

Ground-Water Levels

Twelve synoptic water-level measurements
were recorded at each of the 35 wells installed for

the study (table 5). Measuring points were estab-
lished for each well on the top of the casing; the
elevations of these were surveyed by the USGS from
a first-order bench mark to an accuracy of 0.01 ft.
Water-levels in wells were measured to an accuracy
of 0.01 ft by chalked steel tape. These measurements
were then subtracted from the elevation of the
measuring point to obtain the elevation of the water
level.

In addition to the synoptic surveys, ADR’s
were installed on 11 wells (D1, D2, D3, M1, M2,
M3, 4, 10, 11, 19, and 24) to provide periodic
monitoring of water levels in those wells. The
ADR’s on these wells record measurements every
hour. These water-level data assist in the evaluation
of seasonal and short-term variations in water levels,
and allow comparison of the response of water levels
in wells screened in different aquifers to tidal influ-
ences, precipitation events, and other hydrologic
variables. Water-level data from ADR’s are pre-
sented in hydrographs, showing minimum daily
water levels (relative to sea level) (figs. 7-18) from
August 1992 through September 1993.

Tides

A tide gage with an ADR was installed on
Upper Machodoc Creek (pl. 1) to record the stage.
Tidal fluctuations were recorded at 5-minute
intervals. Tide-gage data from August 1992 through
September 1993 are presented in figure 19.

Aquifer Tests

Slug tests, by the volume-displacement
method, were conducted on all 35 wells to determine
horizontal hydraulic conductivity. An In-Situ Hermit
(1000B) data logger and pressure transducer were
used to record water-level recovery. Prior to the
introduction of the slug, the water level was moni-
tored for 10 minutes so that any rising or falling
background trend could be subtracted from the
recovery plot. A sand-filled PVC cylinder of known
volume was rapidly lowered into the well, causing a
temporary rise in the water level, and the data logger
recorded the water level over time as it returned to
equilibrium. Instantaneous water levels were

Description of Observation-Well Network 5



recorded at intervals that varied from every 0.2
seconds at the beginning of the test to every 30
seconds at the end of the test (table 6). An additional
slug test was performed on some wells by recording
the recovery of the water level after removal of the
slug from the well.

WATER-QUALITY DATA

The concentrations of selected chemical
constituents were measured in ground-water and
surface-water samples from the NSWCDL. This
water-quality data can be used to assess background
geochemistry of ground water and surface water at
the NSWCDL. Reporting limits for all water-quality
constituents are given in table 7. Chemical analyses
of surface-water and ground-water samples are listed
in tables 8 and 9. Isotopic analyses for both ground-
water and surface-water samples are listed table 10.

Location and Methods of Field Sampling

Water-quality samples were collected from all
35 observation wells and 3 surface-water sites in
Gambo Creek (pl. 1) in May 1993. Ground-water
samples were collected using a stainless steel sub-
mersible pump with a Teflon discharge line. Depth-
width-integrated surface-water samples were
collected with a weighted-bottle sampler. Prior to
collecting water-quality samples, all equipment was
cleaned thoroughly with laboratory detergent, and
rinsed with tap and distilled water. The outside of
the pump and Teflon tubing were rinsed with distilled
water between wells, and the entire system was
flushed with distilled water after each day of
sampling. Each well was purged of at least three
well volumes of water prior to sampling, unless the
well went dry in which case the water level was
allowed to recover prior to sampling.

Field parameters measured include pH,
temperature, dissolved oxygen (DO), specific
conductance, and alkalinity. DO and temperature
were measured in ground water and surface water
using a YSI (model 54A) dissolved oxygen meter

6 Hydrogeologic and Water-Quality Data, Dahlgren, Virginia

with cable and submersible stirrer. Specific
conductance and pH were measured on unfiltered
water samples using an Orion (model 122) specific
conductance meter with glass conductivity cell and
Orion (SA 250) pH meter with gel-filled pH
electrode, respectively. The pH meters were
calibrated each day using two solutions of known pH
values (usually pH 4 and 7). The calibration of the
specific conductance meter was checked each day
using three solutions of known conductance.
Alkalinities were determined by incremental titration
of 100-mL filtered water samples with sulfuric acid.

Water-quality samples collected for dissolved
inorganic constituent analyses were placed in pre-
cleaned bottles and filtered immediately after
collection to minimize oxidation of any unstable and
chemically reduced solutes. The filtering was
accomplished using a peristaltic pump and a 142-
mm-diameter filter-plate assembly with 0.45-um
pore-size filter membrane. The filter membranes
were flushed with 200 mL of American Society of
Testing and Materials Type Il water before filtration
of the sample. Water-quality samples for major
cations and metals were acidified to pH 2 with
concentrated nitric acid. Water-quality samples for
isotopic analyses were unfiltered, poured slowly into
bottles, and the bottle cap was tightened and secured
with adhesive tape. All water-quality samples were
placed in sealed plastic bags, chilled with ice, and
shipped to the laboratories overnight in high-impact
plastic ice chests.

Quality-control samples included duplicate
samples, an equipment blank, and a distilled water
blank. Duplicate samples were collected at approxi-
mately 10 percent of the sampling sites, including
one duplicate surface-water sample, to determine the
reproducibility of water-quality data. Results of
analyses of duplicate samples are presented in tables
8, 9, and 10 with results from the other samples. A
distilled water blank and an equipment blank of
distilled water were passed through the pump and
tubing to determine the cleanliness of equipment and
sample-collection procedures.



Methods of Laboratory Analysis

All water-quality samples were sent to the
USGS National Water Quality Laboratory in Arvada,
Colo., for determination of inorganic constituents
and organic carbon. Metals and major cations were
determined using inductively coupled argon plasma.
Chloride and fluoride were determined by a colori-
metric method, and sulfate was determined by a
turbidimetric method. Total dissolved solids were
measured as residue-on-evaporation at 180°C. The
analytical methods are described in Fishman and
Friedman (1989) and Wershaw and others (1987).
Laboratory quality-assurance procedures are
described in Friedman and Erdmann (1982) and
Jones (1987). Samples also were sent to the USGS
Stable Isotope Laboratory in Reston, Va., for deter-
mination of hydrogen and oxygen isotopic ratios by
mass spectrometry.

DATA MANAGEMENT

Data produced by field activities were recorded
in bound notebooks and validated by the field
personnel and a reviewer. Well-construction data
and synoptic water-level measurements were entered
into the USGS Ground-Water Site Inventory file, a
ground-water data storage and retrieval system that is
part of the USGS National Water Information
System (NWIS). Ground-water-level and tide-gage
data were entered into the USGS Automated Data
Processing System (ADAPS), which also is part of
NWIS. ADAPS consists of a collection of computer
programs and files designed to provide a
comprehensive system of up-to-date standardized
water data processing procedures. All water-quality
data from the USGS National Water Quality
Laboratory were reviewed and verified by laboratory
and project personnel, and entered into the USGS
Quality of Water Data Base, which is part of NWIS.
The original field notebooks and hard copies of all
well-construction, water-level, and water-quality
data are stored at the USGS, Virginia District office,
Richmond, Va.
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Table 2. Lithologic logs of observation wells

[ft, feet: in., inches: >, greater than; <, less than; depth, feet below land surface datum; for locations of observation wells see plate I; codes in
parentheses are color codes according to Munsell Color (1975), grain size is according to Wentworth scale (Leeder, 1982)]

Depth (ft) Description
Well D1 (54Q 19)
0 - 1.0 Clay, moderate-yellowish brown (10YR 5/4).
1.0~ 5.0 Clay, dark-yellowish-orange (10YR 6/6), with pale-yellowish-brown (10YR 6/2) mottles at 4 to 5 ft.
5.0- 6.0 Clay, dark-yellowish-orange (10YR 6/6), with yellowish-gray (5Y 7/2) mottles.
6.0- 7.0 Clay, yellowish-gray (5Y 7/2), with dark-yellowish-orange (10YR 6/6) mottles.
7.0- 8.0 Clay, yellowish-gray (5Y 7/2), with pale-yellowish-brown (10YR 6/2) mottles. Contains quartz pebbles at 7 ft.
8.0- 95 Clay, dark-yellowish-orange (10YR 6/6), with pale-yellowish-brown (10YR 6/2) mottles.
9.5-10.0 Sandy clay, dark-yellowish-orange (10YR 6/6) to light-brown (SYR 5/6). Sand is medium grained.
10.0-11.0 Clay, mottle dark-yellowish-orange (10YR 6/6), yellowish-gray (5Y 7/2), and pale-yellowish-brown (10YR
6/2). Dry.
11.0-12.0 Sand, grayish-orange (10YR 7/4), fine-grained, rounded, well sorted, and micaceous. Wet.
12.0-14.0 Sand, grayish-orange (10YR 7/4) to pale-yellowish-brown (10YR 6/2), fine-grained, rounded, well-sorted, and
micaceous.
14.0-15.0 Clay, yellowish-gray (5Y 7/2) with light-brown (5YR 5/6) mottles.
15.0-16.0 Sand, moderate-yellowish-brown (10YR 5/4) to dusky-yellow (5Y 6/4), very-fine- to fine-grained, rounded,
and well-sorted. Wet. Contains some very-fine-grained glauconite.
16.0-17.0 Clay, pale-yellowish-brown (10YR 6/2) with dark-yellowish-orange (10YR 6/6) mottles.
17.0-19.0 Sand grading downward into silt, both are pale-yellowish-brown (10YR 6/2), sand is very-fine-grained,
rounded, well-sorted, and micaceous. Wet. Contains some very-fine-grained glauconite.
19.0-19.5 Silty clay, yellowish-gray (5Y 7/2). Contains dark-yellowish-orange (10YR 6/6) laminae and some muscovite.
19.5-21.0 Silt, pale-yellowish brown (10YR 6/2). Contains some dark-yellowish-orange (10YR 6/6) laminae, some very-
fine-grained sand, and some muscovite.
21.0-215 Silt, pale-yellowish brown (10YR 6/2). Contains some dark-yellowish-orange (10YR 6/6) laminae. some
medium-grained sand, some quartz pebbles, and a burrow of moderate-yellowish-brown (10YR 5/4) color.
21.5-230 Clay, pale-yellowish brown (10YR 6/2), plastic. Wet.
23.0-25.0 No recovery. Spoon went through the interval under the weight of the hammer.
25.0-27.0 Clay, pale-yellowish brown (10YR 6/2), with some dark-yellowish-orange (10YR 6/6) mottles. Wet. Contains
some dark-yellowish-orange (10YR 6/6) burrows.
27.0-27.2 Clay, pale-yellowish brown (10YR 6/2), with some medium- to coarse-grained sand.
27.2-31.0 Clay, olive-gray (5Y 4/1). Contains some silt and burrows-dark-yellowish-orange (10YR 6/6) to dark-
yellowish-brown (10YR 4/2) in color.
31.0-35.0 No representative cuttings.
35.0-375 Silty clay, olive-gray (5Y 4/1). Contains some muscovite at 37.5 ft.
37.5-40.0 Clay, olive- gray (5Y 4/1). Contains some silt and some very-fine-grained glauconite.
40.0-50.0 Clay, brownish-gray (5YR 4/1) to light-brownish-gray (SYR 6/1). Contains some silt and some very-fine-
grained glauconite.
50.0- 60.0 Clay, brownish-gray (5YR 4/1) to light-brownish-gray (SYR 6/1). Contains some silt and more glauconite than
in the previous interval. Glauconite is fine- to medium-grained.
60.0-66.0 Clay, brownish-gray (SYR 4/1) and light-brownish-gray (YR 6/1). Contains some silt and the same amount
of glauconite as in the previous interval. Contains some plant and wood fragments.
66.0-70.0 Sand and silt, greenish-gray (SGY 6/1). sand is very-fine-grained, glauconitic, rounded, and moderately sorted.
Contains some quartz of larger grain sizes-fine-grained to granules. Drill chatter at 66 to 67 ft, and again at
70 ft.
70.0-72.5 Sand, grayish-green (5G 5/2) and dusky-yellowish-green (10GY 3/2), medium-grained, glauconitic,

subrounded, and moderately sorted.

12 Hydrogeologic and Water-Quality Data, Dahlgren, Virginia



Table 2. Lithologic logs of observation wells—Continued

[ft, feet; in., inches: >, greater than; <, less than; depth, feet below land surface datum; for locations of observation wells see plate 1: codes in
parentheses are color codes according to Munsell Color (1975), grain size is according to Wentworth scale (Leeder, 1982)]

Depth (ft)

Description

72.5-80.0

80.0-90.0

90.0-96.0

96.0-100.0
100.0-110.0

110.0-120.0

120.0-130.0

130.0-139.5

139.5-155.0

155.0-160.0

160.0-170.0

170.0-180.0

180.0-190.0

190.0-200.0

200.0-209.6

209.6-209.7

209.7-220.0

Well D1 (54Q 19)—Continued
Sand and silt interlayered, grayish-green (10GY 5/2), between light-brownish-gray (SYR 6/1) and brownish-
gray (5YR 4/1), and dusky-yellow-green (SGY 5/2). Sand is very-fine- to medium-grained, glauconitic,
micaceous, subrounded, and moderately sorted. Contains some larger quartz grains-coarse-grained to granule
in size. Drll chatter at 70, 75,76, and 80 ft.
Sand and silt interlayered. Sand is light-olive-gray (5Y 6/1), olive-gray (5Y 4/1), and dusky-yellow-green
(5GY 5/2). very-fine- to medium-grained, glauconitic, subangular, and poorly sorted. Silt is grayish-green
(10GY 5/2) and dusky-yellowish-green (10GY 3/2), and glauconitic (very-fine- to medium-grained). Drill
chatter at 80 to 81 ft, 85 to 86 ft, and 90 to 91 ft.
Sand, gravel, and silt interlayered. Sand and gravel is multi-colored, very-coarse-grained to pebble-sized,
subangular, and poorly sorted. Silt is between dark-greenish-gray (5GY 4/1) and greenish-gray (5GY 6/1) and
some of the silt is grayish-green (10G 4/2) in color. The silt is glauconitic. Drill chatter at 91 to 92 ft, 93 to
94 ft, and 95 to 96 ft.
Silt, dark-greenish-gray (5GY 4/1) and glauconitic (fine- to medium-grained). Contains some muscovite.
Silt, olive gray (5Y 4/1) to dark-greenish-gray (5GY 4/1), and glauconitic (very-fine- to medium-grained).
Contains some muscovite.
Silt, dark-greenish-gray (5GY 4/1), and glauconitic (very-fine- to medium-grained). Contains some muscovite
and some very-fine-grained sand.
Silt, dark-greenish-gray (SGY 4/1), glauconitic (very-fine- to medium-grained), and micaceous. Contains
sparse medium-grain sand and some wood fragments.
Silt at 130 ft grading downward into silty clay at 135 ft, dark-greenish-gray (5GY 4/1) to olive-gray (5Y 4/1),
both silt and clay are glauconitic (very-fine- to medium-grained). Contains shell fragments and some
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