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ABSTRACT

A geological investigation was conducted near Morris,
Illinois for the General Electric Company to provide geotechnical
data required for the design and licensing of the proposed basin
expansion; to determine the structural and stratigraphic rela-
tionships of a northwest-trending fault zone; and to substantiate
the age of faulting at the site.

Field investigations included soil and rock core dril-
ling, borehole water pressure testing, piezometer installation,
geophiysical surveys, trenching across the fault zone, and geo-
logic mapping of the trenches.

This investigation showed that multiple northwest-
trending faults are present in an en echelon pattern instead of a
single fault as previously interpreted. Furthermore, it was
interpreted that cross faults trend northeasterly and also occur
in an en echelon patteru.

' Relative movement of the northwest-trending fault zone
is down-to-the-southwest. Several faults exposed in trenches
have downward displacement to the northeast; however, most indi-
vidual faults also are displaced down-to-the-southwest. T1lhe
faults probably converge with depth creating step-like exten-
sional bloecl's that have variable displacements relative to ad-
jacent blocks as well as rotational displacements. The varia-
bility of displacements of fault blocks is characteristic of en

echelon gravity faults produced by antithetic tensional forces.

iv
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Stratigraphic evidence indicates that major movement
occurred prior to deposition of Pennsylvanian sandstone (Spoon
Formation) found at the site. Direct conclusive evidence docu-
menting that faulting definitely occurred prior to deposition of
the Spoon Formation was found in Trench CT-7 where the Spoon
Sandstone extends continuously over several faults. 7This evi-
dence establishes that faulting at the General Electric site
occurred over 280 million years before the present; therefore the
faulting is not capable as defined by the United States Ruclear
Regulatory Commission in 10CFR100, Appendix A.
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REPORT
GEOLOGIC INVESTIGATIONS
PROJECT IV STORAGE CAPACITY EXPANSION
NEAR MORRIS, ILLINOIS
FOR
THE GENERAL ELECTRIC COMPANY

INTRODUCTION

This report presents the results of the geologic in-
vestigations recently performed at the site of the proposed basin
expansion to General Electric's Morris operation, a spent fuel
storage facility near Morris, Illinois (Figure 1). The purpose
of this investigation was to provide the geotechnical data re-
quired for the design and licensing of the proposed basin expan-
ston to the existing fuel storage facility (Figure 2). The most
critical issue of this investigation from a geologic, h;drologic
and foundation engineering aspect was the dating and delineation
of the northwest-trending fault zone identified by Dames & Moore
from boring data initially obrained during a foundation investi-
gation in 1967. The fault zone, southwest of the existing Fuel
Storage Building, was studied in detail in 1974, at which time it
was shown to have an offset of 35 to 40 feet with the southwest
side dropped down in relation to the northeast side. Although
the most probable time of faulting was determined to be between

late Ordovician and early Pennsylvanian time, conclusive evidence
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was not found which would document that the fault was not capable

‘as defined by the United States Nuclear Regulatory Commission

(NRC). The detailed geologic structural analyses of the proposed
expansion area, and the stratigraphic evidence presented herein
conclusively substantiate the age of faulting in the site area as

pre-Early Pennsylvanian, i.e. the faults are incapable.

SCOPE OF WORK

The purposes of the investigation were to: '

1. Determine the structural and stratigraphic rela-
tionships of the foundation materials and under-
lying bedrock;

2. Determine the characteristics and location of the
northwest-trending normal fault zonc¢ and determine
its relationship to the proposed structure;
Substantiate the age of faulting, if possible; and

4, Perform field investigations to augment and de-
velop data for use in evaluating the ground-water
regime, the geophysical properties of the subsur-
face materials, and foundation conditions.

Dames & Moore's field investigations consisted of soil
and rock core drilling, borehole water pressure testing, piezo-
meter installation, trenching perpendicular to the fault trace,
and geologic mapping of the trenches. The locations of the field
investigations are shown on Figures 2 and 3. The results of
these investigations, which form the basis of our conclusions and
document the character and age of the fault zone, are presented

herein., Geophysical surveys were also performed and are discussed
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in our report, Geophysical Investigations (1977). Details of the

- ground-water conditions found at the site are described in our

report, Ground Water Investigatiom (1977). Foundation recommen-
dations for design parameters were provided from analyses of our

work and are given in our report, Evaluation of Foundation Recow-

mendations (1977).

DESCRIPTION OF THE SITE

The site is located east of Morris, Illinois in the
southeast 1/4 of Section 35, Township 34 North, Range &€ East in
Grundy County. This is about 1 mile south of the Illimois River
and about 1/2 mile west of the Kankakee River on a relatively
high area about 30.feet above normal pool level of the Kankakee
River (530 feet MSL). The topography of the area is gently
rolling and generally reflects the bedrock structure and litho-
logy. The land sdrface slopes generally gently to the south and
east with poorly developed and integrated drainage. Figure 1
shows the site location in relation to local features and the
topography near the site.

Soil and overburden deposits range from 0 to a few feet
in thickness with a maximum thickness of about 10 feet just west
of the fault zone. Within the area of the proposed expansion,

the soil is generally less than 2 feet thick.



1674-099-07

PREVIOUS INVESTIGATIONS

Several geotechnical investigations have been made at
the site in the past by Dames & Moore. The results of these
studies, as well as boring and piezometer data, have been used to
provide data for this investigation. These Dames & Moore reports
are included in the general reference list at the end of this

report.

METHOD OF INVESTIGATION

Tne initial field investigation involved drilling nine
borings and excavating one trench perpendicular to the antici-
pated major northwest-trending fault, as interpreted from pre-
vious Dames & Moore investigations (1974, 1975). The field data
obtained during the early stages of the investigation indicated
that multiple faults, rather than one major fault, are present in
a step-like pattern which forms a northwest-trending fault zone
of multiple blocks positioned at different elevatfions (Figures 10
and 13). 1In order to better document and explain this interpre-
tation, the program was revised to include a total of 17 borings
and 11 trenches.

The investigation, as executed, is described in the

following paragraphs.

DRILLING PROGRAM

A total of 17 borings (B-1 and B-3 through B-18) were
drilled between March 26 and April 3, 1976. Five ground-water

FeSo=ry vk
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observation wells, D-1 through D-5, were also drilled. The
locations of the borings and observation wells are shown on
Figure 3, Plot Plan - Proposed Basin Expansion Area. Letailed
descriptions of the subsurface materials encountered are pre-
sented on the boring logs, Figures 4.1 through 4.18.

The drill rig and crew were supplied by Raymond Inter-
national, Inc., Elk Grove Village, Illinois. The coordinate
locations and elevations of the borings were surveyed by George
Reiter & Associates of Joliet, Illinois. ©Dames & Moore geo-
logists supervised the field operations. The borings were drilled
to depths ranging from 10.0 to 186.0 feet and were advanced by
rotary wash method. Three of the borings (B-1, B-3 and B-4) were
drilled at a 60-degree angle from the horizontal across the fault
trace (Figure 3). The angle borings were drilled to determine
the characteristics and hydrologic conditions within the fault
zone, to intersect the fault zone at the foundation grade, and to
establish the elevation of the Scales Shale in the borings.

- The shallow soil conditions at the size were evaluated
by logging cuttings from 4-inch solid flight augers. All soil
was classified in the field in accordance with the Unified Soil
Classification System, Core recovery and RQD (rock quality
designation) of the rock from the borings aided in delineating
the location of fracture zones penetrated by the borings and
provided further basis for indicating the fault locations shown

on Figures 9 and 10.
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Rock samples were obrained utilizing NX wireline core
bérrels 10 feet in length. Coring began in several borings at
elevations several feei above the Scales Shale in order to detoer-
mine the top of the unit for stratigraphic correlation. For each
core rum, recovery ard the RQD were determined. The percent
recovery was calculated by dividing the total amount of core
obtained by the total length of the core run. RQD was determined
by measuring all pileces of core 4 inches or grec~er in length,
summing this quantity and dividing it by the total length of core
run. Photographs of the rock core were taken to document the
recoveéy and condition of the core. All core obtained is stored
in wooden core boxes at the site.

Pressure testing was performed in eight borings using
air inflatable packers with botn double-packer, 10-foot spacing
and single-packer, variable spacing. Borings B-1 and B-3 through
B--9 were tested and éhe results of the tests are presented on the
boring logs as K, permeability in centimeters per second. The
values obtained from the pressure tests were used to calculate
the permeabilities. Borings on both the upthrown and downthrown
side of the fault trace were pressure tested ia order to deter-
mine the effect of faulting on the movement of ground-water under
the site. A discussion of the analysis and the results of the
pressure tests are presented in the Ground Water Investigations
report (1977).

Ground-water observation wells (D-borings) were drilled

with a roller bit. Rock core was not obtained. The tops of



1674-099-07

formations encountered in these borings were established by in-
spection of cuttings.

Piezometers were installed in 12 borings (B-1, B-3
through B-7, B-9 and D-1 through D-5) following drilling and
pressure testing. In angle borings B-1, B-3 and B-4, 3/4-inch
diameter PVC (polyvinyl chloride) pipe was used. All other
piezometers installed consisted of 2-inch inside diameter PVC
pipe slotted to monitor a specific intexrval. The pipe was low-
ered to the selected depth and the annular space around the
slotted interval of the pipe was backfilled with clean pe# gravel.
About- 2 feet of clean sand was placed over the pea gravel and
from 1 to 2 feet of bentonite balls was placed over the sand to
prevent migration of grout intc the pea gravel. The remainder of
the boring was then backfilled to ground surface with a cement-
bentonite grout. The PVC pipe was protected with a 5-foot length
of embedded steel pipe and a steel cap at the ground surface.
Piezometer installation data are preserted in the Ground Water

Investigations report (1977).

TRENCHING PROGRAM

Three trenches (BT-1, BT-2 and BT-3) were excavated and
mapped between Marct 26 and April 23, 1976. Eight additional
trenches (CT-1 through CT-8) were excavated and mapped between

May 10 and May 25, 1977. The locations of all the trenches are

shown on Figure 3.
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The backhoe, capable of excavating to a depth of 12
féet, and operator were supplied by Stark Excavating Company of
Morris, Illinois. The coordinate locations and elevations of the
trenches were surveyed by George Reiter & Associates of Joliet,
I1linois. Dames & Moore geologists directed the field activitiss
and mapped the trenches.

These trenches were excava:ed to refine the definition
of the structural relationships associated witn the fault zone
adjacent to the proposed expansion, and to determine if strati-
graphic evidénce was present that would establish the age of
faultiﬁg. The walls of trenches were mapped to determine the
stratigraphic and/or structural relationships and to provide
details for use in the interpretation of site geology presented
in this report. Where not obscured, floors of trenches were also

mapped. Features revealed on the trench floors were oftentimes

not apparent on wall profiles. Cross sections of the trenches

are shown on Figures 5.1 through 5.11.

REGIONAL GEOLOGY

Regional structures in northern and northeastern Illi-
nois trend northwest and are characterized by asymmetrical folds
with steep southwestern limbs and by vertical faults and joints
that trend northwesterly. Fracture sets trending northeast also
occur within the region.

The site is located on the northeastern flank of the

Illinois Basin. The long axis of this elliptical-shaped basin
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strikes north-northwest through most of Illinois and is bounded
on the east by the Cincinnati Arch and on the north by the Wis-
consin Axch.

The LaSalle Anticlinal Belt, a north-northwesterly
trending band of asymmetrical en echelon folds, extends from
north-central Illinois to extreme southeastern Illinois. The
western limb of the LaSalle Anticlinal Belt dips steeply into the
center of the Illinois Basin with the eastern limb dipping gently
into the eastern shelf area of the basin (Figure 6). The crestal
axis_of the folded belt plunges to the south-southeast and nar-
rows to only a few miles wide at the southern end where it
plunges into the deepest part of the Illinois Basin.

Initial deformation along the LaSalle Anticlinal Belt
began in post-Mississgippian/pre-Pennsylvanian time at the north-
ern end. Deformation migrated progressively southward with time
during the Pennsylvanian (Payne, 1940, p. 7; and Eardley, 1962,
p. 45). Renewed activity occurred after Pennsylvanian time,
probably at the close of the Paleozoic Era.

Smaller asymmetrical structures have been identified
within the LaSalle Anticlinal Belt and include the Herscher Dome,
the Herscher Northwest Anticline, and the Ashton Arch. The
Herscher Dome and the Herscher Northwest Anticline are both
asymmetrical, doubly-plunging anticlines trending north-northwest
(Figure 6). In describing the Herscher Dome, Buschbach (1964, p.

63) states that "As in other en echelon structures in the LaSalle
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Anticlinal Belt, the strata dip rather steeply on the western
flank and more gently on the eastern."”

The Ashton Arch is an anticline that trends west-
northwest across northern Illinois from western Kendall County to
central Ogle County (Figure 6). Cambrian and lower Ordovician
rocks are exposed at the surface along the trend of the arch.

The Ashton Arch is bounded on the north by the Sandwich Fault
Zone. The southwest flank of the arch merges with the LaSalle
Anticlinal Belt and dips steeply into the Illinois Basin. "Struc-
tural relief on the southwestern side is approximately 1900 feet,
and the maximum relief on the northern side is approximately 900
feet (Willman and Templeton, 1951, p. 121). Uplift along the
arch was at least post-Silurian and may have taken place at about
the same time that movement occurred along the LaSalle Anticlinal
Belt in post-Mississippian/pre-Pennsylvanian time, followed by
additional, lesser uplift in post-Pennsylvanian time (Willman and
Templeton, 1951).

The Sandwich Fault Zone trends west-northwest across
northern Illinois to within 6 miles northeast of the site. The
zone is mapped on the surface and in the subsurface for nearly 90
miles. The fault zone is essentially vertical and forms the
northern boundary of the Ashton Arch. The northern block 1is
downthrown a maximum of 900 feet by the main fault (Templeton and
Willman, 1952), and near the northwestern end of the zone there
are numerous associated short faults, The throw decreases toward

the southeastern end of the zone, and a scissors effect causes
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the southwestern block along a subsidiary fault to be downthrown

a little more than a hundred feet (Bristol and Buschbach, 1973,
Plate 1). Bristol and Buschbach (1971, Figure 3) indicated more
than 500 feet of vertical displacement in the basement surface.
Movements along the Sandwich Fault Zone are dated as post-Silurian/
pre-Pleistocene. However, major movements along the fault zone
may have occurred when the LaSalle Anticlinal Belt was uplifted

in post-Mississippian/pre-Pennsylvanian time (Willman and Temple-
ton, 1951, p. 123).

The attitude of the folds and faults of the region
indicate that compressive forces were acting along mortheast-
southwest lines during deformation in the Paleozoic Era. Faults
and joints parallel to the axial planes of folds form at right
angles to the maximum compressive force and also form at this
attitude as a result of tensional forces on the convex side of
folded strata, or anticlines (Billings, 1972). Extension frac-
tures form parallel to maximum compression and shear fractures
are symmetrically inclined (angles less than 45°) about the
compressive force axis. The continuum from tensional fractures
to shear fractures is demonstrated by such examples as the
Sandwich Fault, and locally identified faults of lesser magnitude
(discussed below and later in this report).

At the Dresden Nuclear Power Station, approximately
one-half mile northeast of the site and within 5-1/2 miles of the

Sandwich Fault, northwest-trending, near vertical, en echelon

11



1674-099-07

faults and northeast-trending faults and joints were mapped on
the top of the Maquoketa Group by the Illinois State Geological
Survey (Ekblau, 1956; Dames & Moore, 1965) .

The locations of these faults and others observed
within the area between the LaSalle Anticlinal Belt and the
Sandwich Fault provide strong evidence for direct relationship
between faults mapped adjacent to the site and regional struc-
tures (Kempton, 1975). The aerial photograph of the site vici-
nity (Figure 11) sh ws the trace of faults and joint sets Fhat
trend northeast and northwest across the region., Figure 12 is a

map of these lineaments and delineates the individual features,

SITE GEOLOGY

The subsurface conditions of the site area were deter-
mined from borings and trenches drilled and excavated between
1967 and 1977. The data gathered prior to 1976 were reanalyzed
and correlated with the results of the current studies. Struc-
tures shown in trenches excavated in 1974 may not have been
recognized or explained at the time of their inicial presentation.
Information available prior to 1976 indicated a northwest-trending
fault across the site area with downward displacement to the
southwest (Dames & Moore, 1974 and 1975). A system of northwest-
and northeast-tvending joint sets and a southeastward plunging
anticline were also documented (Dames & Moore, 1975). The fault

was documented as cutting through Ordovician-age rocks and was

12
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dated as late Ordovician to early Pennsylvanian since Pennsyl-
vanian sandstone unconformably overlies the Ordovician-age rocks
at the site. The Silurian, Devonian and Mississippian systems
are not present and were either not deposited or were eroded.

As a result of 1977 data, it was interpreted that mul-
tiple faults are present in an en echelon ﬁattern and that a
fault zone trends northwest across the site area instead of a
single fault, as previously interpreted. Furthermore, it was
interpreted that cross faults trend northeasterly and also occur
in an en echelon pattern. Conclusive evidence for dating the

fault was found and is discussed in this report.

STRATIGRAPHY

The stratigraphy of the site area, previously described
in detail by Dames & Moore (1974, 1975), is substantiated by these
field investigations and depicted on Figure 7.

Borings drilled in 1976 encountered all the geologic
formations previously described by Dames & Moore. Two borings
(B-3 and B-4) extended 5.7 feet into the Galena dolomite, and
the other 16 borings were terminated in the Scales Shale. Sur-
ficial materials and rock formations encountered during the

drilling are described below in descending stratigraphic order.

Soil

Boring logs (Figures 4.1 to 4.18) show the thickness of

soil encountered in each boring and give a description of the

13
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material. These same deposits were found on the sides of tren-
ches excavated at the site, as seen on Figures 5.1 to 5.11,
Trench Cross Sections.

The trench cross sections present a detailed account of
the overburden materials, the upper several feet of bedrock, and
the structural relationships within the fault zone which are dis-
cussed later in this report. The overburden soils encountered in
the borings consist of a light brown to brown, clayey silt with
sand and gravel underlain by a light brown to brown-gray, silty,
fine sand with weathered sandstone fragments throughout. Soil
thicknesses determined from borings on the upthrown side of the
fault zone ranged from 0 to 3 feet; whereas on the downthrown

side of the zone, the range was between 4.5 to about 10 feet.

Bedrock

The areal distribution of rock formations that form the
bedrock surface in the site area is showr ca Figure 8. The bed-
rock surface in the area of the proposed expansion is the Fort
Atkinson Limestone which extends from the fault zone to imclude
most of the site area. The Spoon Formation is found on the
downthrown side of the fault zone, immediately southwest and west
of the proposed expansion. Brainard Shale forms the bedrock
surface, with occasional areas of Spoon Sandstone probably over-

1ying it, in the southwestern portion of the site area.

Spoon Formation - This unit is Pennsylvanian in age and

has previously been called the Pottsville Formation. The Spoon
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Formation at the site is a light gray, fine- to medium-grained,
tﬁia- to medium-bedded sandstone, which contains mica and some
clay. The sandstone is locally calcareous and is generally iron
stained along bedding planes and fractures. The sandstone is ab-
sent in some areas and is in excess of 10 feet in thickness in

the southwestern portion of the site.

"Limestone-Clay Rubble" - This rubble, a regolith de-

veloped before deposition of the Spoon Formation, is a silty

clay and limestone unit that forms a wedge-shaped deposit on the
downthrown side of the fault zone. The silty, illitic clay con-
tains'ZS to 35 percent angular limestone fragments, that vary from
less than 1 inch to 1 foot in diameter, with the average size of
less than 3 inches.

Brainard Formation ~ The Ordovician-age Brainard Shale

unconformably underlies the Spoon Formation and is a gray to
greenish-gray shale'with interbedded light gray, calcareous and
argillaceous siltstone. The unit is fossiliferous, thinly lami-
nated, and highly weathered. The Brainard Shale is not found in
the vicinity of the proposed expansion since it was removed by
erosion prior to deposition of the Spoon Formation. A maximum
thickness of 13 feet of Brainard Shale is found in the southern
portion of the site area where it conformably overlies the Fort
Atkinson Formation (Dames & Moore, 1975).

Fort Atkinson Formation - The Fort Atkinson Formation
consists of an upper interbedded, gray shale and limestone unit,

and a lower, light gray to white, coérsely crystalline limestone.

15
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A transitional zone occurs at the base of the formation and
consists of a 1- to 5-foot-thick gray, siléy limestone inter-
bedded with green-gray, silty clay layers. The Fort Atkinson is
generally the upper bedrock unit in the area of the proposed
expansion, particularly on the upthrown side of the fault zone,
and weaEhers to a yellowish-reddish-brown limestone with solu-
tioning évident along joint and bedding planes and fractures;
clay fillings and secondary calcite also occur in these fractures
and bedding planes.

A maximum thickness of 49 feet was penetrated by bor-
ings; however, where faulting has affected the unit, repetition
of strata has thickened this formation (B-6, B-16 and B-17).
Erosion has greatly reduced the interval on the upthrown side of
the fault zone.

Scales Formation - Conformably underlying the Fort

Atkinson Limestone, is this medium to dark gray, calcareous shale
which is locally fossiliferous. Bedding characteristics vary
from massive to thinly bedded, depending on the silt content of
the shale. Where not influenced by faulting, the average thick-
ness of the Scales Shale is 68 feet.

Galena CGroup - The upper dolomite unit of the Galena

Group unconformably underlies the Scales Shale. The dolomite is
medium to light gray, argillaceous, finely crystalline, medium to
thick bedded and locally vuggy. The total thickness was not
penetrated by the borings.

16
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GEOLOGIC STRUCTURE

General

The general structure of the site is shown on Figure 9.
Regional dip of the bedrock is to the southeast. Structure
contours on top of the Scales Shale in the area of the site were
prepared and show a southeasterly dip of 138 feet per mile. The
Scales Shale is structurally higher at the northwest cormer of
the site (northeast side of the fault zone), and dips to the
southeast with the axis of plunge parallel to the strike of the
fault ;one. The southeast-plunging anticline is responsible for
the variations in dip seen on the structural contours drawn on
top of the Scales Shale.

Joint directions exposed in trenches were mapped and
indicate two dominaqt joint trends. One dominant joint set
trends nearly parallel to the fault zonme (about N40°W, ranging
from N10°W to N50°W) and the second dominant joint set trends
nearly perpendicular to the fault zone (about N65°E, ranging from
N60°E to east-west) (Figure 9). The joints range from closed to
solution-widened and filled with silt, clay and sand fill mate-
rial. Northeast joint sets mapped at the site and regionally
jdentified are extensional features formed perpendicular to fault
axes.

The location of the northwest-trending en echelon
faults along the crest of the anticline (Figure 9) and the direc-

tion of the joints measured across the anticline indicate 1) that
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tensional forcus across the crest of the fold produced the north-
west-trending faults and joints, and 2) that extensional forces
éreated the joints perpendicular to the fault. As can be con-
cluded from regional tectonic forces, the compressive conditions
that caused the northwest-trending folding are also responsible
for faulting and contemporaneous jointing. A strain ellipse
diagram shown on Figure 9 gives the orientation of strain axes to
the geologic structures found at the site. The wajor and minor
axes of the strain ellipse correspond to the direction of re-
gional tectonic forces previously discussed. From a structural
standpoint, the most logical location for the fracture pattern
develéped at the site is along the crestal high of the antizline,
as shown on Figure 9,

The location of the fault zone, the length of segments,
displacements, and the trend of the different segments have been
inferred from boring data, geophysical surveys, and exposures
from trenches excav&ted at the site (Figure 9). Displacement
measured on top of the Scales Shale Formation along the fault
zone varies from about 10 feet at the southeast corner of the
gite area to 45 feet adjacent to the proposed expansion.

Geophysical profiles conducted in 1974 (Dames & Moore,
1975) revealed several znomalous areas which could not be fully
explained by the information available at that time. Interpre-
tations from subsequent studies have shown some of these anom-
alies to be areas where the en echelon segments of the fault zone

occur., Recent boring data substantiates this interpretation.

18
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The individual segments of the fault zone were found to vary in
trend from N40°W to N48°W but average N45°W.

Details of the area outlined by the rectangle (proposed
expansion area) in the northwest portion of the map (Figure 9)
are shown on Figure 10 and are discussed in the following sec-

tions of this report.

Geologic Structure of the Proposed Expansion Area

The proposed expansion area has been extensively stud-
ied (Figure 2). Fault locations and relative displacements of
the faults are shown on Figure 10. These normal faults are drawn
from data obtained directly from borings (Figures 4.1 to 4.18B),
from trench exposures (Figures 5.1 to 5.11), and from data extra-
polated between the trenches and borings. The trench excavations
provided the most comprehensive information concerning the de-
tailed structural relationships of the fault zone, including
displacements of faults, orientation of faults and joints, and
continuity of fault blocks.

Borings revealed a general decrease in elevation of the
Scales Shale (Figure 10) and the bedrock surface to the socuth-
east. Elevations on top of the Scales Shale varied from 523.1
feet at Boring 9 to 439.0 feet at B-6 as a result of multiple
fault blocks which occur in a step-like pattern between the two
borings. The greatest drop in elevation was found across a

northwest fault zone that was traced between Borings A-8 and A-9,
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between A-2 and B-13, and between A-6 and A-7 (Figures 9 and 10).
This trend, in effect, is the trace of several en echelon faults
with major displacements on two of the faults (Figure 9). These
two major faults, located on each side of A-8, were traced in
trench exposures from CT-4 northward for 140 feet to CT-7 and
reveal one block about & to 6 feet wide between the two faults.
Evidence that indicates this trace continues further to the
northwest was found in AT-4 and CT-6, excavated outside the fence
iine of the facility. At these locations faults were rut iden-
+ified within the rocks exposed; however, relationships of‘the
near surface bedrock support the occurrence of structure beneeth
or near the excavations.

Two borings, A-8 and B-13, were drilled w thin this
block separating the two faults. Boring A-8 was at the southern
part of the proposad expinsion area and had an elevation of 501.9
feet for the top of the Scales Shale. The Scales Shale was found
at 520.1 feet in Boring A-9, 15 feet northeast of A-8. In Boring
B-is, drilled on the same block as A-3, the elevation of the
Scales Shale was 501.4 feet. Elevation of the Scales was 518.1
at B-14, ¢ feet to the northeast and on the upthrown side of the
faults.,

Trenches AT-1, AT-2, and AT-3 (T-1 through T-3 of 1974
report) revealed a faulted block of Fort Atkinson Lirestone and
provided exposures that later supported the presein:e of sets of

multiple fractures in the proposed cxpansion area (Figure 10).

EYY Y R O oL LA T8 4
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Trenches CT-1 through CT-3, and CT-7 were dug to further deline-
ate this structure and for correlation of previously known fault
blocks. During excavation of the CT trenches additional faults
were uncovered which were probably several feet below the ievel
of the AT-and BT-series trenches.

Relative displacements of northwest-trending normal
faul+s within the proposed expansion area are predominantly down-
to-the-southwest, Several faults exposed in Trenches BT-1, CcT-1,
CT-., and CT-5 have downward displacements to the northeast on
the top of bedrock, and a graben block, exposed in CT-3, exhib~-
ited displacement of about 1 foot on the top of bedrock. The
variability of displacements of fault blocks and the different
amounts of throw measured on the For: Atkinson Limestone and the
Scales Shale are characteristic of en echelon gravity faults
produced by antithetic tensiona? forces.

These faults probably converge with depth, creating
step-like extensional blocks that have variable displacements
relative to adjacent blocks, and may also have moved rotatively
in association with individual blocks. Tilted blocks, as seen at
CT-3 (Figure 5.6) nave been gravity-induced and are slightly
arcuate with depth.

Cross faults and joints in the proposed expansion area
are perpendicular to the northwest-trending fault axes and create
2 series of en echelon down-to-the-southeast blocks that are
shown on Figure 10. Their occurrence has resulted in two phe-

nomera evident in the proposed expansion area.
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~ First, the trend of the northwest-trending en echelon
faults changes from N45°W in the southern part of the proposed
expansion area to about N25°W north of the two northeast-trending
faults near Boring B-6. Based on field data, the N4S°W trend is
again predominant to the northwest of the proposed basin expan-
sion and demonstrates the local nature of the direction changes
of the fault zone's segments.

Secondly, lower elevations of the top of the Scales
Shale are found locally on the south side of the northeast-
trending faults. This occurrence i; evident at Boring 2 (drilled
in 19é7) and is particularly noticeable at Borings B-6, B-16 and
B-17 where 40 feet of downward throw has occurred between the two
en echelon, northeast-trending faults. Boring B-6 was drilled
early in the field investigation of 1976 and revealed an un-
usually thick section of Fort Atkinson Limestone (78.6 feet).
The elevation of the top of the Scales Shale at B-6 was 439.0
feet which is 36.1 feet lower than at B-15, approximately 12 feet
to the northeast; and approximately 75 to 80 feet lower than the
formational top on the upthrown side of the fault zone. At
Boring B-17, sbout 12 feet east-southeast of B-6, the top of the
Scales Shale was at 440.8 feet with 78 feet of Fort Atkinson
present. The top of the Scales in B-16 was at 452.5 feet; where-
as on the north side of the northeast-trending cross-fault, the
elevation of the Scales Shale at B-15 was 475.1 feet. This

relationship indicates a localized structural feature at Borings
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B-6, B-16 and B-17 which can be interpreted as a localized,
fault-bounded block with maximum downward displacement, or tile,
to the north.

Faults mapped within the trench excavations correlated
well with fracture zones measured in the angle borings, B-1, B-3
and B-4. Figure 13 shows the relationship between the boring and
trench data and depicts the continuity of the faults across the
proposed expansion area. Angle borings were drilled at 60 degrees
from horizontal in a direction perbendicﬁlar to the fault zone
(Figure 10).

The correlation between the trench exposures and the
boring logs is indicated by the shaded area on Figure 13. There
are two reasons for this shaded area of correlation., First, di-
rection changes, both vertical and horizontal, are unavoidable in
any angled drilling operation. Secondly, the fault planes are
undoubtedly variable along the trace of the fault and an average
value, depicted as a straight line, is shown rather than multiple
short segments with variable inclination which are closer to
actual conditions. The dip of the Faults ranges from 80 degrees
(inclined to the southwest) to vertical as measured in the field.

The interpreted sequence of closely spaced, near-
surface faults shown adjacent to the proposed expansion area but
not in other parts of the area is the result of extensive fleld
investigations within this area and the lack of near-surface
evidence for faults near B-6 and further to the west. Appar-

ently, faults located at B-6 and further west are expressed at

3t vamt . A=l
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jower elevations than in adjacent areas. Boring data indicate
their presence, but the thicker and deeper (relative to ground
level) deposits of Spoon Sandstone have covered the faults found
within the Fort Atkinson Limestone on the east side of the fault
zone.

The faults shown on Figure 10 are in the center of a
complex structural zone (Figure 12). This area, which includes
the regional fault zone showa on Figure g, is bounded to the
southwest by a graben which extends for about 2000 feet to the
southwest where it is bounded by another northwest-trending fault
(Figure 12). The upthrown blocks are capped by Fort Atkinson
Limestone and the downthrown block is capped by Spoon Sandstone
which covers the Fort Atkinson aﬁd filled in the topographic low
created by the graben.

In order to relate the results of the extensive site
investigation to the regional geology, lineaments were mapped
from an aerial photograph (Figure 11). Lineaments interpreted as
structurally related are often expressed on the ground surface by
slight topographic relief and predominantly trend either north-
west or northeast. The interpretations of lineaments are pre-

sented on Figure 12.

SITE GEOLOGIC HISTORY

The geologic history of the site area since the Ordo-
vician Period has bzen described and documented in previous

Dames & Moore reports (19753). Studiés prior to 1977 provided

DAMES [t MOONRX
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evidence that indirectly indicated that major movement of the
fault zone occurred prior to deposition of the Pennsylvanian
sandstone (Spoon Formation), based on threce spatial relation-
ships.

First, deposits of Pennsylvanian sandstone £ill solu-
tion-widened joints at the site and grade outward to argillaceous
siltstone and/or clayey silts. These siltstones and clayey silts
apparently represent the original pre-Pennsylvanian joint £ill
that was later cut and filled with Spoon Sandstone.

Secondily, a regolith, consisting of silty clay and
limestone fragments and formed prior to gandstone deposition,
cover the surface of the exposed Fort Atxinson Limestone. It was
during this period of erosion (non-deposition) that the wedge-
shaped deposit of clay-limestone rubble, over which the Spoon
Formation was deposited, was laid on the downthrown, southwest
side of the fault zone. This clay-limestonme rubble was deposited
as a colluvium shortly after faulting, znd shortly before the
Spoon Sandstone was deposited. If this was not the case, erosion
and material slope development would have removed this temporal
unconsolicated deposit after a short span of geologic time.
Either during and/or shortly after deposicion of the sandstone,
differential compaction and slumping probably occurred in the
wedge of unconsolidated regolith, which resulted in gentle sag-

ging of the overlying Spcon Formation bedding and increased the

inclination of the beds

DAMES L MOOITE
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Thirdly, in the northwest corner of the site area,
;;ndstone overlies the basal 7.5 feet of Fort Atkinson Limestone
on the upthrown side of the fault zone; the remaining section has
been eroded. The sandstone on the downthrown side of the fault
zone overlies 42 feet of Fort Atkinson Limestone.

These three relationships provide stratigraphic evi-
dence that indirectly demonstrates pre-Spoon Formation faulting.
More specifically, the presence of the clay-limestone rubdle as a
colluvial regolith places the time of faulting shortly before
deposition of the Spoon Sandstone -- i.e., Early Desmoisian
(earli;st Pennsylvanian) to post-Chesterian (latest Mississip-
pian). This time interval (approximately 280 million years b.p.)
for faulting is further supported by the lack of comparable off-
sets in the Colchester Coal (Middle Desmoisian) which 1is the
lowest unit in the Carbondale Formation and overlies the Spoon
Formation in the area. The Colchester Coal (also termed the
No. 2 Coal) has been extensively mined where present south of the
site area, and numerous mine exposures and pit slopes have shown
no significant structural displacement associated with faulting
(Buschbach, 1977).

The Illinois State Geological Survey in 1975 performed
X-ray diffraction analyses on Pleistocene glacial till samples
which directly vverlie the fault planes in several trenches,
Their analyses dated the material at 15,000 to 17,000 years
(b.p.) and definitely shows that faulting occurred at least
before this time since the in-situ Pleistocene strata were un-
disturbed (Dames & Moore, 1975).

DAMIS 3 MOORE
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Potassium-argon radiometric analyses of clay taken from
thé fault plane exposed in BT-1 were made in 1977 (Krueger, 1977).
Results dated the clay at 457 million years (b.p.) + 16 million
years. The results indicate that the clay is the same age as the
surrounding Ordovician Limestone (430 - 500 million years.
Willman and others, 1975) also exposed in the trench, and thus
were not substantiating. .

Field work in 1977, however, provided direct, conclu-
sive evidence documenting that faulting definitely occurred prior
to deposition of the Spoon Sandstone. This evidence was found in
the expasure of Trench CT-7 (Figure 5.10). At this locality, the
Spoon Sandstone extends continuously bedded from the southwest
end of the trench to within 5 feet of the northern edge of the
trench. Within this 50-foot interval, the sandstone is nearly
horizontally badded over the Fort Atkinson Limestone on the
downthrown side of one fault, continues at a slight dip over the
wedge-shaped clay-limestone rubble adjacent to the upthrown block
formed by the fault movement, and directly overlies the fault
plane and adjacent upthrown block. The sandstone is found over
the width of this fault block and continues to a second fault
that bounds the block to the north (Figure 5.10). The perspec-
tive of the trench wall shown on Figure 5.10 gives the apparent
view that the sandstone overlaps the uppermost fault block. The
sandstone does not lie over this block as determined from field
inspection; however, due to the oblique angle of the trench to
the strike of the fault plane, this relationship is not apparent

when shown as a two-dimensional profile.

DAMES 2 MOORK
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CONCLUSIONS

The evidence of the Spoon Sandstone directly overlying
a fault and fault block of Fort Atkinson Limestone conclusively
dates the fault as having occurred no later than pre-early or
early Desmoisian. The presence of the clay-limestone rubble as a
colluvial wedge-shaped deposit along the fault block supports a
probable post-Chesterian age of faulting. This age of faulting
(post-Chesterian/early-Desmoisian) at the site is supported
further by the regional geologic history. Initial deformafion
along "the LaSalle Anticlinal Belt and the major movements of the
Sandwich Fault occurred during post-Mississippian/pre-Pennsyl-
vanian time (Payne, 1940; Willman and Templeton, 1951) and is
equivalent to the age of site deformation.

Continued uplift within the area occurred after Penn-
sylvanian time, but ‘this renewed activity was of less magnitude
(Willman aad Templeton, 1951) and may be partially responsible
for warping or increased inclination of bedding planes within the
Spoon Formation during its unlithified, uncomsolidated state. No
displacement or offset is found within the beds of the Spoon
Formation at the site,

The NRC criteria for faulting as defined in 10CFR100
requires that a fault has not moved in the last 35,000 years or
has no history of recurrent movement in the last 500,000 years.
The stratigraphic evidence found throughout the site, both in
this and previous investigations, indicates a pre-Spoon depo-

sition age for faulting. The relationships observed in Trench

DAMES £ FMOORE
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L ST

CT-7 provide substantiated proof that the faulting occurred in
post-Chesterian to early Desmoisian time (approximately 280
million years before the present). Therefore, the faulting at
the site is not capable.

Expansi&n of the storage basin at the site will involve
excavation of the area shown in Figure 3. This excavation will
be mapped by Dames & Moore personnel in order to fulfill NRC
regulations regarding mapping and documentation of safety-related

excavations for nuclear facilities.

- =00000~~

The attached tables and figures complete this report.
Respectfully submitted,
DAMES & HDORE

Michael L. Ki er
Partner

John S. Trapn
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Charles S. Kuntz
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KEY:

————

E———MDICATES PERCENT OF CORE RECOVERED, -
100 INDICATES DEPTH AND LENGTH OF CORE RUN FOR
{50) NX DIAMOND ROCK CORING.

INDICATES ROCK QUALITY OESIGNATION,

INDICATES DEPTH AND LENGTH PRESSURE TESTED
AND PERMEABILITY IN CENTIMETERS PER SECOND,

NOTES:

1) SOIL DESCRIPTIONS ARE IN ACCORDANCE WITH THE
UNIFIED SOIL CLASSIFICATION SYSTEM,

2) SOILS WERE VISUALLY CLASSIFIED USING AUGER
SAMPLES,

3) ANGLE BORINGS ARE MEASURED FROM THE HORIZONTAL
{GROUND SURFACE),

4) FRACTURE ANGLES WITHIN ROCK CORE ARE MEASURED
Egﬁ%ENDICULAR 70 THE LONGITUDINAL AXIS OF THE

%) COORDINATES REFER TO GENERAL ELECTRIC PLANY
COORDINATES.

&) ELEVATIONS REFER TO U,5, GEOLOGICAL SURVEY,
MEAN SEA LEVEL.

BEDDING TEIMINOLOGY

THINLY LAMINATED
LAMINATED

THIN BEDDED
MED1UH BEDDED
MASSIVE BEDDEL

LESS THAN 1/4 INCH
174 TG 2 INCHES

2 TO 6 INCHES

6 TO 12 INCHES
GREATER THAN 12 INCHES

WEATHERING TERMIMJLOGY

FRESH THE ROCK SHOWS NO DISCOLORATION, (0SS
OF STRENGTH OR ANY OTHER EFFECY DUE
T0 WEATHERING,

SLIGHTLY WEATHERED ROCK §S S11GHTLY DISCOLORED WITH A
SLIGHTLY LOWER STRENGTH THAN
UNWEATHERED ROCK,

MODERATELY WEATHERED ROCK IS CONSIDERABLY DISCOLORED WITH
A SIGNIFICANTLY LOWER STRENGTH THAN
UNWEATHERED ROCK,

HIGHLY WEATHERED ROCK IS DISCOLORED AND WEAKERED SO
INTENSELY THAT 2 INCH DIAMETER ROCK
CORES CAN BE BROKEN READILY BY HAND,
WET STRENGTH iS USUALLY MUCH LOWER
THAN DRY STRENGTH,

KEY AND GENERAL NOTES FOR LOC OF BORINGS

FIGURE 4.0
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BORING B-|

SURFACE ELEVATION 831.2
COORDINATES 5 766.6 € 218.9
60 OEGREE ANGLF BORING

SYMBOLS DESCRIPTIONS

GRAVEL SURFACE FILL

WML BROWN SANDY SILTY AKO SILTY FINE SAND WITH TRACE
M CLAY; SYIFF YO MEDIUM DENSE

SM LIGHT BRQOWN &NO GRAY SILTY Fisf SAKD WITH S0

SM SANDSTONE FRAGMENTS: MEDIUM CENSE YO OENSE

PENNSYLVANLAN SYSTER
SPOON FORMAT 10N

SANDSTOKE ¢ LIGHT GRAY, VEATHERS LIGHT DRANG {SH-BAOM 5

MEDIUM GRAINED; THIN BEDDED: LDCAL

CALCAREOUS CEMENTETION: HIGHLY WEATHERED,

TYOR0OY IC1ANR SYSTER

MOUOKETA GROUP

Iy} FOAT ATKENSON FORMATION

INTERBEDDED LIMESTONE AND SWALE: LIMESTOME; LIGHT
- IR D

3 3 3
L FOSSILIFEROUSy MICHLY WEATHERED T8 11.1 FEEY, THEM

SLIGHTLY WEATHMEREG: MUMEROUS SHALE PARTINGS) SHALE;

MEDIUK GRRY; THINLY RANTMATES; FOSS LIFEROUS:™STLTV;

LOCALLY DISTORTED STRUCT:®E; MIOERATELY TO MIGMLY

WELTWERES T0 DB, 1 FEET. THEN SLIGHTLY MEATHERED,

LIMESTONG;  LTCHT GRAY: Freg T0 COMRSE CRYSTALLING §

AND FRACTLRL F LL*%C3: SLIGHTLY WEATMERED SLBMG

PEOC uC PLanEsy OLCASroel, W ALUD

FALL t
0,85 FNGT SHEYERTICEL OPE™ TOALTIME Foos 18,7 FEEY

1.0 FOCT Il(f.t":zgfrv ANZ PAK(IALLY M{ALED FRALTIISE

ion: YRGO» 2.,

{3
7,5 €0QT PRLFLUATLY A B o FRACTINE TOW FROR

27,1 fict

(1}
LIMESTINE ENE SI1TSTINL  NTICARMCL

STLTSTONG; & €wT CALfsg T K B{OC4D; LOCALLY NISTORILT
=y

H
02, QCCAYIDAEL BPCC ATLD LInCEYONL INCUJS 10N
RECL e TE,

T
SCALLS FORMAT OY
SNELE; LD Umr CANG CFaY, Furmpy ListwbTED; SILTY:
SqTCaLLy 05U LIFERQUEL LACALLY CLAYEY; SLICHTLY
wiatuLae™ 10 FALSH,
;agtfoo! PROLIN CLEYEY TE FROM §I,§ FLET {fauL?
LG. OPty FRAPSuRE ENgm 3L,D FLLY
1.6 FOOY CLAYEY FHOREN TGAE 7200 35,0 SILV (Faud

R )MT wetmt €085 CTEROUS TSAL FROM 37,0 FO4Y
Gik FOOT CLivET MGES T9C RO~ M6 FILT

v.2 FQOT FARLIURED TOXE FROs &5, 7 #ILY

GOT CLATEY RROWN 134¢ Feoe ). U FLLT (FaULY

2ne)
HI
&y ém FRACTUAE SRGw a3,8 SECT

BORING COMPLETED AT 50,V FEET Ow %.72.76.

CASING USED TO A GEFTH OF 6,5 FEEY,

EROUNDMATER LEVEL RECOADED &1 &.% FECY OW h-13-76.
Ntzcntntu INSTALLED BETWEDR JB.C Xn 0.1 FELV
ON bat3-76,

LOG OF BORINGS

b 10 1w Cd REP EG: LOSOLLY SLIGHTLY ARG ILLACEOUS.
TRECE #~F'TE; GCCHSI0EAL CPLEW CLAYEY SMALE PART Aw0Y

— 530

— 525

- 520

— 515

- 810

- 505

ELEVATION IN FEET

— 455

- 490

L 4s5

nAMES D INCORE

FIGURE 4.}
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BORING 8-3

SURFACE ELEVATION 830.9
COORDINATES S 773.8 E 136.0
€0 DEBREE ANGLE BORING

SYMBOLS DESCRIPTIONS

GRAVEL SURFACE FiLL J - 8530
ML BROWN CLAYEY SILY WITH SOMC F1NE SAND; STIFF

LIGHT BROWNISh-GRAY SILTY FIME SAND WiTH TRACE
SM | CLAY AND SOMC WEATHERED SANDSTONE GRAVEL

50 i) PENNSYLYANIAN SYSTEM . 525
S POON FORMATION
222 " SANDSTONE; LIGHT BROWNISH-GRAY; FIME TO MEORIM
Dy SLIGHTLY CALCAREQUS; THIN BEDDED; POPEMATELY
WEATHERED,
el Ba
T FORT ATKINSON FORMATION - 520
INTERBEODED LIMESTONE AN SWALE, LIMESTONE: LICHT
19 ¢

3 13
FOSSILIFEROUS; MODERATELY TO SLIGHTLY WEATMERED:
WUMEAOUS GRAY SHALE PARTINGS; SHALE; MEDIUM DARK
GAAYg CLAYEY: THINLY LAMIKATEDT STUTY; CALCAREQUS:
FOSS{LIFEROUS; HIGHLY YO MODERATELY WEATHERED)
- OCCASIONAL LIPESTOME §NCLUSION. - 515
0.6 FOOT GREEW CLAYEY SHALE SEAM FROM 16.6 FEET

— U%STOK; LIGHT GRAY; FINE TO COARSE CRYSYALLINE-

I BEDDED; OCCASIONAL HEALED SUBHORIZIONTAL
FRACTURE; FRESH: OCCASIONAL GREEN CLAY SEAR, PMRTING
Of FRACTURE FILLING; TRACE PYRITE,

- 510

pmss o 0.k FOOT PARTIALLY HEALED, CLAY FILLED FRACTURE
T LONE FROM 24,9 FEET

£00 PARTIALLY HEALED, CLAY FILLED FRACTURE FROM .
20,8 PEETY _ 505

CRADES WITH 10X PINPOIXY T0 0.02 FOOT VUGS 4RO
LOCALLY ARGILLACTOUS - 800

LS DPEN FRACTURE FROM 39.h FELY

- 495

ELEVATION IN FEET
B

T GRADES LOCALLY 10% YUGEY _ 490

GRADES SUIGHTLY ARGILLACEQUS
SCALES FORPATION
SHALE; TEDIUM DARK GRAY: THINLY LAMIRATED; LOCALLY
S FDsSSILIFERQUS; SILTY LDCALLY DISTORTEO STRUCTURE; - 485
LOCALLY CALCAREQUS) FRESW; OCCASICHAL CLAYEY SEAMS,
;zn PARTIALLY HEALED, SUICKEWSIDED FRACTURES FAOK
N AND 5h,8 FEET

45° OPEN FRACTIRE FWOM 57.% FEET —~ 480 J

C.A FOOT CLAYEY ZONE FROM 59.5 FEEY
GRADES WITH SEVERAL 300 TO AS® OFEm AND OCCAS10NAL
SLICKENS1DED FRACTURES FROM 1.6 TO 64,8 FEET

— 475
0.6 FDOT HIGHLY FAACTURED ZONE FROM 65,0 FEE 7

M
0.5 FOOT HIGHLY FRACTURED 2OME FROM 66.1 FEET
5% QPEk FRACTURE FROM 68,6 FEEY

- 470

. 2.0 FOOY SLIGHTLY WI..THERED AWD FRACTURED ZONKE FROM
71.5 10 73,5 FECT (POSSISLE FAULT JOME)

2 - BISECTING &5° ong SLICKENSIDED FRACTURES FROM
74,1 FEET (FAULT ZONE

LOG OF BORINGS
SHEET | OF 2

BaAMES B H0ORE

FIGURE 4.2
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BORING B-3 CONT.
SURFACE ELEVATION $30.9
COOROINATES & 173.8 € 1%.0
€0 DEGREE ANGLE

STNgoLs DESCRIPTIONS

26'!‘5007 BROKIN ZOME FROW 76.3 FEET (POSSIBLE FAULY

45° OPEN SLICKENS IDED FRACTURES FROM 80.0, 80.3
AND B1.7 FEEY
£0° OPEN FRACTURE FROM 82,9 FEEY .o

rs;:::gs SLIGHTLY WEATMERED WITH OCCAS IONAL CLAYEY

GALENA GROUP
DOLOMITE LIGNT CRAY; FINE CRYSTALL'"Cp SLIGHTILY

LACEOUS s MEDIUX BEDOED; 52 PINPOINT VUGS;
FRESH; CM.CITE MEALED FRACTURE

mm commn u ”'&'g‘} N h-7-76.
EVEL REEONDED AT 8.0 FEET ON h-8-76.
:‘n‘c'z'm;:;? INSTALLED BETERN 48.0 AKD 96.6 FEET

LOG OF BORINGS
SHEET 2 OF 2

_ 465
n
- 460
z
3
455§
™
-
_ 450 W
Lus

|

FIGURE 4.2
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BORING B-4

SURFACE ELEVATION $30.8
COORDINATES S 710,0 E 130,0
€0 DEGREE ANGLE DORING

SYNEOLS DESCRIPTIONS

GRAVEL SURFACE FILL

BROWN CLATEY SANDY S1LT WITH TRACE SANDSTOME

ML | cRavEL; STIFF

LIGNT SROWN ARD GRAY SILTY FINE SAND WITH SO
CLAY; SOMC SANDSTOME GRAVEL; MEDIUW DENSE TO

SM ] oense
TENNSYLVANIAN SYSTEM
SPOON FORMAT1

TION .
SAKDSTONE; LI1GHT BROWNISH-CRAY; SOME ORANG ISH-BROWN
FINE TO WOlled GRAIMED; THIS BEDDED)

5 SSTETRING
x: LOCALLY EauSSBEOOED; HIGHLY WCATUEREDS WOMZRDS
K CARSON

SURVERTICAL DPEN FRACTURES; TRALE BLAC

- PARTS

nGS.
GRADES MODEMATELY WEATHERED WITH CALCAREQUS

CEMENTATION

T
I orDOVICIAN SYSTEN
2] WOWKETA GROUP

FORT ATKINSON FORMATION

1N ERBEDOED LIMESTOME AND SHALE: LI%SMl LICHT
TRAY; FINE YU CORKSL TRYSTALL PEOIUN

] ]
DDED; LOCALLY ARGILLACEOUS; FOSSILY

o MEDIUM DARK CRAY; SILTY; THINLY LAMINATED

T 8E00€ED; FERDUS;
:; SLICNTLY WEATHEREO: WUMERDUS SMALE PARTINGS) SMALf
3

WEATHERED; OCCASIONAL LIMESTONE INCLUSION,

0.6 FOOT FRACTURED ZONE FROM 19.3 FEET

.
h
E S
Lt LIMESTONE; LIGHT GRAY: FINE YO COARSE CRYSVALLIMG
o 10 THICK BEODED; LOCALLY SLIGHTLY ARGILLACEOUS:

TRECE PYRITL INCLUSIONS;: FRESH: OCCASIONAL 318
HORIZONTAL PARTIALLY MEALED FRACTURES) DCCASIOMAL

GREEN CLAY FPLLED PARTINGS AND FR 3.

0.7 FOOT P RTIALLY HEALLD FRACTURE JOME FROR
36.% FELY

- 0.9 FOOT HEALED SURVERTICAL FRACTURE FRON 43,6

FEEY
CRADES WITH TRACL $INPOIRT TO 0,02 ¥OOT VIXS

Y &EC OPEN FIACTURES FROW 6,1 AND 47.% FECT

I GRADES WITH LOCALLY 20X PINPOINT TO 0.02 FOOT VIS

SILTSTONE: LIGHT GREEW; CULAYEY; THINLY LANSRATEDS
HITHLY WeATHERED,
SCALES FORMATION
SHALE; MEDIUNY GRAY; THINLY LARIEATED; LOCALLY
SFUSSILIFEROUS; LOCALLY CSLCAREGAS)
LIMCSTONE AND CALCAREOUS SILTSTONE SNCLUSIONS,
p From 58,
61.5 FIE
A0 0PEN FRACTURE FROM 62,2 FEEY
.2 FOOT TLAYEY ToME FROW €3.0 FEXY

3.8 FOOT MIGHLY FRACTURED, ,LIGHTLY TO MODERATELY
MEATHERED TDME FROM 68,5 FEET (FAULT ZOWE)

LOG OF BORINGS
SHEET | OF 2

FOSS ILIFERQUSs LOCALLY CLAYEY) SLIGHTLY ‘ls HOUCRATELY

oA
CLAYEY 20%E; SLIGHTLY MEATHERED TO FREYH; IWS‘“L

— 530

— 525

— 3515

- 510

ELEVATION IN FEET

- 505

— 500

- 495

— 490

— #75

- 470

FIGURE 4.3
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BORING B-4 CONT.

SURFACE ELEVATION 530.85
COORDINATES S 110.0 E V30,0
80 OEGREE ANGLE OORING

SYNBOLS DESCRIPTIONS

0.5 FOOT CLAYEY ZONE WITH SEVERAL TIGHT FRACTURES
FROM 76,7 FEET (FAULY 20%E) .

60° OPEX FRACTURE FROM 78.8 FEET
R0 OPEN FRACTURES FROM 79.6 AND 80,7 FEET

°§3 FOOT FRACTURED ZOME FROM 81,4 FEET
4S° OPEN FRACTURE FROM 82.6 FEET
6CC OPEN SLICKEKS!IDED FRACTURE FROM B2.8 FEET

0.4 FOOT FRACTURED IONE FROM 85,0 FEET

3100 OPEM FRACTURE FROM 9G.B FEEY

0,7 FCOT CLAYEY I0ME FROW S3.% AND 94,0 FEEY
A GAOUP

LOMITE: LICHT GRA*: FINE TO MEDIUM CRYSTALLINE;

10 THICK BEDLED: TRACE VUGRS; FRESH:
OCCASIONAL GREEH CLAY PARTINGS AND FRACTURE LINMINGS:
TVRACE TYRITE AMD CALCITE INCLUSIONS,

L5S DPEN FPACTURES FAOK 95.1 AnD 96,0 FECT
Gk FDOT SUBVERTICAL OPER FAACTURE FROM 98.6 FEET

GALE

BORING COMPLETED AT 99,9 FEET OM A-5-76,

CASING USED 10 & DEPTH OF 6.5 FEET. .
CAOUNDMATER LEVEL RECORDID AT 9.0 FEET OM $-10+75.
;‘I‘FEO;‘C‘;? INSTALLED BETWEDS 53.0 ARD 91,5 FEET

LOG OF BORINGS
SHEET 2 OF 2

- 465

- 460 E
W
3

455 =
2
5

|- #50 o

445

240 -

DAMES B MOORE

s

TIGURE 4.3
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BORING 8-5

SURFACE ELEVATION 5313

COORDINATES S 795.2 E 2110

S '3

P SRAVEL SURFACE ¢ *
ML |00 Do cuvn L5iat wimn Trace sawo

CL [BROMN SANDY SILTY CLAY M1TH TRACE FIME GAAVEL
LIGHT GRAY SILTY FINE SAND WITH HIGHLY WEATHERED

SM | saxostone caaveL
PENNSYLVANIAN SYSTEM
SPOON FORMAT IOM

SANDSTONE:; LIGHT BROWMISH-CRAY; FIME TO MEDIUM
“—TRATRED: MIGHLY WEATHERED,
ORDQY [CIAN SYSTER
MWAQUOKETA GROUP
FORY ATK{NSON FORMATION
lmnunﬂ:n sul AND LIMESTONE g;‘g; FEDIUM DARK
03 LI' FOSEILIFERDUS;
MESTONE 3

LIGHT GRAY;
BEDDED: fﬂilllfm: SLIGHTLY mnuz

4
-

LINESTONE ; UGN CRAY; FINE TQ KCDIU CRYSTALLING;

-

BEOOED ) mslurm: SLIGNTLY

Kl!h{lﬂ! aun‘ SHALE PARTINGS; DCCAS

r]*-

AL IRRESULAR
THIN SHALE PARTINGS: GRIDI CLAYEY: OCCASIONAL CALCITE
FILLED YUGS; DCCASIONAL CALCITE MEALED SUBEORIEONTAL

4

H

FRACTURES; TRACE PYRITE: OCCASIOMAL STYLOLITIC

i

SURFACES,

:

-

HH H

i

GRADES LOCALLY SLIGNTLY ARGCILLACIOUS

HHHMH

H4HHMHMHHHHMHBH

F-kL

MOOEASTELY WEATHERLD BEDUING PLANE AV 37.3 FEFY

GAADLS wiTW 30X FIRPOINT TO 0,02 FOOT WXI

1-;-

-

b4 4 H M
H

1.0 FOOT SURBVENTICAL, VIGHT, CALZITE NEALED FRACTURE
VUCLY, FOPCAATELY MEATHERED SLODING PLARE AY 40.0

1.8 MTIUL CALLITE, PTRITE ANC Lt

HT

uuo ulun l‘ &6 & FeLt
ERADES

msulu

4
-
M H

-

TINES
.2 FWT mt.. LE SEAN flﬂl o, 1 FEEY
GRADES “{FTH LOCALLY 15 T0 30% PINFOINT TO 0,00 ViCS

ARD TRACE PFTRITE INCLUSIORS

HHH

GRADES WiITH LESS TAR 3 VUL

M

SILTSTONE: LIGHT CREEM: CLATEY: MICHLY WEATRERED,
SCYTES FORAA T10N
SHALE Kﬁtm TO DARX GRAY: SILTY: "JSSILIM
THiNLY LAMINATED; FRESH; OCTAS IONAL !ISM
l tLBSlOI OCC&SIODI. CLAYEY SEAM; DCCAS JOmAL
NDES LESS russmmws

ASO OPEM SLICKEWSICED FRACTURE FROR 58,%
L5% OPEN rRACTURES FROR 58.8. €1.0 AND 61.: rn:r

JEVERAL 3CO OPER FRACTURES FRowm 61.0 TO 61.7 FEEY

R ING :wmm AT 62.5 FEET N i-!-"ﬁ.
CASANG USED oom 6.0
IOUNDWA D " B.S FLCY On 4-2-7¢,

T‘B
PLEIONETER IISY!LI.Q SETWEEX 3.5 AMD 3.5 FEET
O 8-7.76,

LOG OF BORINGS

- 530

- 325

- 520

~5/3

~ 8510

- 805

~ 500

- 495

ELEVATION IN FEET

- 480

— 475

- 470

FIGURE 4.4
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BORING B-8

SURFACE ELEVATION 530.2
COORDINATES S T00,0 € 100.5

SYMBOLS DESCRIPTIONS

|

GRAVEL SURFACE FILL :

BROWN SANDY SILT WITH SOME CLAY; STIFF TO MEDIUM
ML oEnse
LIGHT CAAY SILTY FINE SAND WITH $OME SANDSTONE
SM GRAYEL; MEDIUM DENSE TO DENSE

PENNSYLVANIAN SYSTEM

SPOON FORMATION
SANDSTONE: LIGHT GRAY; TRACE ORANGE STAINING; FIkE
T FED UM GRAIHED; MICACEOUS; FRIABLEs THIN BEDDED
TO MASSIVE: SLIGHTLY CALFAREQUS: MODERATELY
WEATHERED ; “OME DISCONTIIRIOUS THIN MICA PARTINCS.
HFRADES SLUGHTLY WEATHERED: FMORE CALLAREOUS

ORDOVICIAr SYSTEM

4

0 dk

H

H] H]

b4
4 4

MIGUOKETA (ROLP
FORT ATKINSOW FORMATION
INTERBEDDED SHALE AND LIWESTOME; SWALE; NEOLUM TO
FOSSTUTFERDUS

13 3
DISTOPTED STRUCTURE: SLIGHTLY YO MODERATELY
WEATWSASD., LIMESTOME: L1GHT GRAY; FIME TO MEDIUM
GRS :SEC: THIN YU FEDTIN BEODED: FOSSILIFEROUS
::E?' wtg SLIGHTLY MEATHEALD) SEVERAL TRIW SHELE
' .

SHALE u;,na:g GALERISH-GRAY; WITH SORE LMESTONE
] »
g‘onn FRACTIMS, o SHALE FROM 24,6 FEEY

LINESTONE: LIGHT GARY: FINE 70 REDIUM CPYSTIALLINE; THIR

Tum EOOES LOCALLY FOSS LIFEROUS: LOCALLY
SHALEY} OCCASIORL GPLES ISH-CRAY CLATEY SHALE
PAATIICS ARS THIm twTIRPLCS,

SHALL: CACLN SH-CAAY; TWINLY LAR-NATEDs LOCALLY CLAYEY; - 495

SSYT-onTiy TALCARIOUS) LOCALLY O!STORTRD STAICTURL;
OCCASTOSAL SWTEASEDSEY Lr=ESTOnL; TRACE PTRITE.

L5 OPEN ERACTIRL FRO= &G FEET

WSS 0PN PRACYUNES Fagw LJ. 6 ANO AB.3 FEL?

LIPESTOME: LICHT €Xivy Fing i'g CORRSE CRYSTALLINE:

~—FCTUDF BEDOSD: LOCALLY PYR-T'C: SIVEFAL MEALED,
CUAYEY SHMalE_ CALEFEZ 53 WYe ' TC FILLEO FRACTURES
AN PARTINGS

§0° WEALED FRACTURE FROW A3 T Fiit
FRom 50.€ Y. S5.4 FELT & LAPCL FPAFTORE 1N THE

LIMESTONE FILLED ¥ 1TH CLAVEY SMALEs FRELU; DISTORTED
oreW IRD TLUSED FRACTURES : TRACE

STRUCTURE: SEVERAL
PERITE INCLUSIONS
GRADES TO LIPESTONE W:TH OCCAStOmat CLAY FeLLED
PART!NCS ARD HEALED FRACTRES

S

FRoM 63,0 TC &h.6 FEET & LARSE CLAYEY SHALL AND
PYRITE FLLED FRACTURE 1N THE LINESTO1o: CLAYEY
SHALE WMAS DISTORTED STAUCTURE WITH FRACTURES

as"ggztcur ARD PYRITE FILLED FRACTIRE ZOWE FROM
0.6 FOOT CLAY AND PYAITE FILLED FRACTURE FROM 69.6

FEET
5o grEm FRACTURES FROM J0.%, 71.8 and 72.% FEET
77,0 TO 91,7 LIMESTONE MAS LARGE FRACTURES

FRO™
LENED MITH PRETE ANO FILLED W1TH DISTORTED GREEN
CLAYEY SMALE

LOG OF BORINGS

SHEET | OF 2

3 CLAYEY;

- 530

—~ 525

- 520

—~ 575

~ 510

- 505

—- 500

ELEVATION IN FEET

— 490
- 455
- 450
— 475
— 470

—~ 465

FIGURE 4.5
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BORING B-€ CONT.

SIRFACE ELEVATION $30.2
COORDINATES S J00.0 € 100.5

lsn-ou' DESCRIPTIONS

1 8
) ¢
T
e

»
X

-

- FRACTURED LIMESTONE WITH GREEM CLATEY SHALE FiLLInc

=
U

2

ily

-

=
:

F

SCALES FORMTION
SRALE; MEDIUW TO DARK vxAY; SILTY: THIMLY LMMEATIO;
STUSSILIFEROUS; FRESH; SEVEAAL &5° OPEN FRACTURES:
OCCASIOMAL LIMESTOME (RTERRED.

SORING COMPLETID A1 98,7 FEET OB «-2-76,
CASING USER 7O & “EFTH OF 6. .
CROUNDWATER LEVEL RECORDED AT 3.0 FEEY On A-B-26.
nr{una’? INSTALLED GETWLEN 3.5 A0 13,0 FLOT
ON 4-3-76.

LOG OF BORINGS
SHEET 2 OF 2

- 455

- 450 :
by

— 445 »
3

440 &
X
|

- ¢35 W

L 430

FIGURE 4.5
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BORING B-7

SURFACE ELEVATION 532.2
COORDINATES S 768.0 € 290.0

SOLS [ ,

GRAYEL SURFACE F
DARK ST :um SILT

GROWN AXD CRAY STILTY CLAY WITH TRACE SAND AMD

FIKE GRAYEL; STIFF
MlCI“ SYS?D'

fﬂ'l’ nmm romnon
%l LIGHT CRAY; MEATHIRS DARK ORAML ($H-
: FINE TO PEOIUM CRYSTALLINE: THIN TO
MEO TN SEOOED; 10X PINPOINT, OPEN AND CALCITE
;lgllb YUGS: !BSIle: HIQSLY “EATHERED m

ALOWC SEDDING PLANES
0.3 FOOV ARGILLACEOUS IoME Foom 11,5 FEET
0.3 FOOT YTRTICAL O%Ew FRACTUSL FPOW 11,8 FEEY
$TiTDaE:  LIGHT CAZEN; CLVET: wiGulY weineRso,
SCETES oMY

SHALE s n:uuuu TG GAxK GRAY; su.w; THINLY LAmtGATED;
TTIOCALLY CALCAREIOUS: LOCALLY CAYEY;

WEATHIRED:
INI' m‘llﬁll rncmt FROM 1

O

30.7. llﬂ 21,9 Fi
C mmncu Grts FRACTURL FROM 17,2 FEEY
00‘ SUBYERT ICAL "k FRACTVRE Fapw 32,7 FELT
007 CLAYEY 208K £ o 23,5 FIET

LN FRACTURES FROw 36,7, 4.0 AxS 19.3 FPLET

‘8'-:“-
onw

G.% FOOT SHALEY, FOSSILIFERDLS LIMESTONE SEMM
¥.4 m

CLOSED FRACTURE FROW 30 6
1?“&“!‘!}”1““ WATRLS CU'(Y g Feon
rooy Vll"ul. orEn Mﬂ‘t Fagw 1.6 FEEY
GRADES wiTH PORL SISTORTEZ STRICTURE Aud SIvVERAL
FRAC 3 FRom 32,3 %0 M.‘ FLES
0.3, £ i 480 0.3 FOCT iRy FUSSILIFIAIS 20MES

FRom 36,0, 37,0 an0 18§ FEEY
0.5 FOOT VEAT.CLL OPEW FOLLTIE FRO™ $&,.£ FEXT

3¢¢ OrFER FUCTURIS PR &4, 2 Axd AL,8 PELT

€.8 FOOT wiRT-CAL OPEN FRAZTOR: FROm 7,5 FILY

0.4 FOOT YERTICAL OVER SRACTORE Fhiwm 3.5 rui
&i‘ FOOT WITEH MEATHERED CLATEY LAk FROM

LUSRITOM %S FOSTIL TRCLES (GAS GRADKE L.

8.2 FOOT POCERATELT wia RS CLATEY Jeut Faam
?55 OPEN FRACTVFEL PROW £2,3 FEET

O.A TOOT wERT CAL DPEX FRaZTORE FRON €34 FEEY

30° 10 M° orER FRACTURES TROW $5.C, €0.3, 646,
ax0 §5.5 FEEY

C.4 FOOT HITH ANGLE OPEN FRACTORE FROW £7.2 FEET

BORING COMPLETEID ATV 720.0 FEET Om 3-31-76.

CASIEG USED D A DEPTH OF 3.6 FifT,

CROUNOMATIR LEVEL RECORDED AT b § FEET ON A-1-76,
'llm INSTALLED BETWEEN 18.0 AMD 42.0 FEET
O .7 .

LOG OF BORINGS

JCALLY
'BSS‘U'mt wuw DISTORTED STAUCTRE; SLAEWTLY

FRICTIRLS FRow 13,7, 14.9. %h. 17.7. W8,

-~ 510

— 3503 °

-~ 500

— #95

ELEVATION IN FEET

- 490

- #75

-~ 470

- 465

- 460

[ T IR T - -




1674-099-07

DEPTH IN FEET

15

20—

25 —

20 -

1 25210°4

35 -

60 -

65 -

70 —

75~

BORING B3-8

SURFACE ELEVATION 531.7
COORDINATES $ 691.0 E 223.0

YMBOLS DESCRIPTIONS

GRAV-L SURFACE FiLL

BROWN CLAYEY SILT WITit SOME SAND AtO ZRAVEL;
STIFF (FIL'?
GAADES WITh LIMESTONF GRAVEL

BROWK CLAYEY GRAYEL AMN CLAYEY SILT WITH LIMESTONE
COMALES AXD BOULDERS AMD SOME 7INE TO COARSE
£2%D; STIFF YO VERY STIFF (FuLLe)

32
{71

OROOVECIAN SYSTIM

WKL TS GROUP

SCALES FORMATINN

WAL MEILUM SRAY: SELYY1 THINLY LANIRAYED; (OCALLY
SINATEDL SIRUCTEMI; 1OCALLY CLAYEY) HIGHLY

EATHEALD AKD “LASE™ % uPPLR &,C FELT, "W
SLIGHTLY WEATHERZE,
V.5 FOOT SUBVERTICAL OFEN FRALTFE FROm 18,5 FulT;
FRECTURE 15 WEATHERED
0,5 7307 CLAYCY IONE FROM 20,7 Feel
667 OFER SELERINSICES FRACTIRL FROm 25,¢ FILT

86
@3

38
N

GREDLY MORE SIETY AND COMPCYINE MaTH MCAT 1DRAL
LengeTgne TossIL LS
T.7 FOOT CLUCEALOUS SPLISTOML Bil Fo N 29,7 FLLY

22

¢ . £00T SURVERTICAL QPR FRACTURE FAOW 3,0 VLY
0.9 FOGT FOSSILIFCAUS o FRCSTORE 6L Foe 4 31,7 FLLT
Ghiogs FossILIFLKOUS Faom 3,4 10 38,6 FELT

3 :sl:_hl; e ApLn FRACTIUNLS FROm )56 10

0.6 76T CLAYLY Tom Frow 37,7 FLLT

LIMESTONE ANO TOSSIL OEDS FANDE OVT

LSC QPEN FRACTURE FROm K15 FICT
0.8 rog‘r‘smﬂhnu, PRLSKH, OFEN FobChoil €3tn.

3

97
(r8)
0.6 FOOT SUBYERTICAL, WEATWERED, OPEN TRACTIRL Fagw
LE,8 PELT Wit 3 BISECTING SURMOVIZOWTAL FRICTUNLS

G.1 OO FOSSTL BEDL AT ATV FECE

GRADES “iNY SILYY ARD COMPETERT

160 L57 OPEN FRACTURS FROw 83,2 FEET

{89}

&3° QPEN FRACTURT FROM €2.9 FEET

0.6 FOOT SUBVERTICAL OPEN FRATYMZ FROM A6, G FEET

BORIHG COMPLETED AV 70.7 FEEY ON 3+29-7%.
CASING USED TO A DEPTH OF 2.7 FEET,
GROUND'WATER LEVEL RECORDED AT 5.1 FEET ON 3.31-74,

LOG OF BORINGS

~ 530

— 525

- 520

— 515

- 510

- 505

- 300

waisd

— 490

ELEVATION IN FEET

- 485

— 480

|- 475

— 470

- £65

— 46C

L 455

rAaMES 82 MOORK
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DEPTH IN FEET

0=

5 -

10 =

/5~

20 =

[EYKCE]

>
i
y

€4 2¢0°3

30

1

35 -

P

40 -

45

30 &3

50 -

T

55 —

14 8t0°9

60 ~

1

65 —

7¢ -

75 —

BORING B-9

SURFACE ELEVATION $32.0
COURDINATES 5 648,0 E 173.0

SYMBOLS DESCRIPTIONS

GRAVEL SURFACE FILL
POTTLED LIGHT AND DARK BROWN SILTY CLAY WiTH TRACE
CL SAND AND FINS GRAVEL; TRACE ORGANICS
Tir] ORXGVICIaN StSTEN
T MAQUOK & GROUF
T FORT ATKINSON FORMATION
T T LIKESTONE | LIGHT GRMY, WEATMEAS 1o LicuT Showuisk.
1 ..
L
ot
X

88
{16)

IKE TO MEDIUM CPY. .WLLINE; THIN TO WEOTUM
BE(JD[D FOSSILIFEROUS: CCCASIONAL CU\’{V SHALE

~ PARTINGS, LESS THAN 0.03 FOOT THICK; HIGHLY
WEATHERES TO 3.8 FEET, THEN MODERATELY WEATHERED,

. 0.5 FOOTU SUBVERTICAL, “OPEN FRACTURE FROM 6.8 FEET

~ MOCERATELY WEATHERED ALONG SHALE PARTING

GRADES SLIGHTLY WEATHERED TO FRESH

%EEY'GOT SUBVERTICAL, CLOSED FRACTURE Ft*« 10.9

24
{391

SILISIONE:  LIGHT CREEN: THINLY LBMIMATED: occus-om.
“TUTRCSTONE STRINGERS 4A0 MODULES: TRACE PYRITEs
;mm:c PUISEY Tn YPPER G4 FOOT,
- 0PN FRACTURE FROM 15,) FEET
4+ = nnnc< 19 SHALLY
- scauts FORNATION
- s WIS YO DIPK GREY: STLTY; THINLY LAMINATED;
. AR LeATHRED 1 umu %,C FOOT, THEW FRESH;

NC LIS 1O
';E:'DP(N fuCWﬂES Faow 19.7. 20,2, 24,0 AN 2L.9

76
(L33} -

: 0,7 F.07 SuSYEATICAL, Q€N FAMLTURE FAOM 2¢,.6 FELEY
i

AISTORTES SVAUCTURE W°TH UP 79 30v BLDTING AND
-~ SEVIRAL CLOSED FRICTUNES FROw 26,0 TO 29,5 FELY

GRANEY VEAY $ILTY: oA®2 MRS INE WITH RimIROUS
3 16 Ko CLOSL0 BRG APLM FRASTUALY

INTERBEENES SrLTSIONG BV SOMC LmSTONE #4D Y038 118

o i CAABES FOISILIFLNGUS

) - CAMDES L, ss mssmmw wWetu LOCALLY T-SIORTCD
=] STAUCTURE AND “WpaASvS 30° T mEdR vERT 4L, OPEV
arer ;gu‘tu:s:u rucm-s N7 OCCESIORAL TN CLAYLY

7 T S
e L E - CRADLS MORE FOSSERIFEATUS Wiin SCCASIONL LINISTONT
= RODULES: LESS FAMCTURLS: SISTORTID STRUCTUNG
== ';s*-kunn FRICTURS FROM 60,7, $2.5, K1, 46,8 duit
i 9

T Q.1 FQOT FOSSTL BED WROM SA.2 FEEY
8a
(S8)
£.3 FOOT FOSSIL BED FROW SS.6 Felt

GRATES WITH LESS LIMCSTORE INCLUS 10NS

453 QPEN FRECTURES FROM 61,0, §2.8, 63.2, 63.7,
XD 6S.5 FEET

GRADES CLAVEY FROM 67.5 T0 68.2 FLEY

BORIRG cwtnm AT 70,5 FELY ON 3.26-76,
CASING USED TO A DEPTH OF 3.8 FEET,

GROUNDWATER mu RECORDED AT 5.0 FLET O% 3+30-76.
n:fon:m\ INSTALLED BETWSEN 18,0 AND h2,0 FEET

ON 42276,

LOG OF BORINGS

- 530

- 525

- 520

— 515

- 510

- 505

— 500

-d95

- 490

ELEVATION IN FEET

- 485

-~ 480

- 475

- 470

- 465

- 460

FIGURE 4.8
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DEPTH IN FEET

10—

{5

20 -

25 ~

J0 -

J5 -

40

45—

50 -

55

&0 —

&8

98
34+

00
™

-
pavy
Q.
-

8%
{731

BORING B-10

SURFACE ELEVATION B30.4
COOROINATES S 670.% E 1091

SYMBOLS PESCRIAT 1043

GRAVEL SURFACE FILL
BACWN CLAYEY SILT WITH SOME FINE SAND AND TRACE
L | orcaKicss STIFF '
T JLIGHT SAOMN SANDY, SILTY CLAY WITH TRACE FINE
|~ SANDSTONE GRAVEL; STIFF TO VERY STIFF
SM | LIGHT BROWNISH-GRAY SILTY FINE SAND W1TH SOMC CLAY

- AKD SOME HIGHLY WEATHERED SANDSTONE GRAVEL:
Sy MEDIUM DENSE TO DENSE
Aol PENNSYLVANIAR SYSTEM
7 SPOON FORMATION
LS SANDSTONE; LIGHT GRAY WITH DCCASIONAL BROWH STAIRING;
2 “—FTRET0 MEDIUM GRAIRED) THIN DEOOED; LOCALLY LRO§S-
—— BEDDED; MODERATELY WEATHERED; OCCASIONAL GRAY
SHALE INTERBED; OCCASIONAL BLAC'. CARBOM PARTINGS)
TRACE PYRITE,
0ACOVICIAN SYSTEM
MAJUOKETA GROUP
— FORT ATKINSON FORMATION
INTERSE"-".0 LIMESTONE AND SHALE; LIMESTOME: LIGHT
§ FIRT Y0 FECTUR CRETIEN, (DCKLLY TRYSTALLING
Y LOCALLY ARGILLAZEOUS; THIN 10 »ED1OK BEDDEO;
FOSSILIFEROUS; 5, SHTLY MIATHERED TO FRESH: NUMEAOUS
SHALE PARTINGS, SHALE: DARK GRAY, THINLY LAMINATED;
SILTYs FOSSILIFEADUS) LOCALLY DISTORTED STRUCTURES
MODZRATELY T0 SLIGHTLY MCATHERED; NUMEROUS LINCSTONE
INCLUS10KS,
- ;2‘%‘ GRADES SLISHTLY WIAJRRIO T FRESH AT 12.0
.
) &
= ana LIMESTONE; LIGHT SRav, FINE TO COARSE CAYSTALLINE,
T S—FEUTOR 10 7MICK BEOOLD; FRESH; OCCASIONAL GRECN
~ CLAY PARTINGS AND CLAY FILLED FRACTURES; TRACL
- PYRITE SNCLUSICWS; OCCASIOMAL STYLOLITES,
0.5 FOOF SUBVEIRTICAL, OPLN FRACTUAL FROW 2§.8 FLEY
3 2=ar;;ﬂm DCCASIONAL SUMMORITONTAL, MEALED
Al
e g:‘g.::::ih 10X PINPOINT 13 0,07 FOOT VUGS TAOK
=T bi“ JAGRLO, OPCN FRACTURLS FRO® 31,6 Awd 33,7
) i @ FEET
* 4
T
hﬁI
T
— 1,4 TO0T ZRACTUALC 7% FRONM 37,1 SECT
0,3 FOOT CALCN CLbT SCAm A7 3U.4 7LCY
e
o RREOES WitH 133 PINPONT TO 0,04 FOOT wulls LOCALLY
- 16 302 vuss
N S §
< L
—
I 0.% FOOT “MEALE” FRACTURL TUME FROm 5,2 PLEt
- &8 MERRED PRACTURE EnOwe 7.0 FEET
3 ) o
" ADES WITHOUT WIKS
- CLAY LINED, OPEN FRACTURE FROM 53,4 FECT
r 1.4 FOOT SUBVERTICAL, CLAY LINED, CLOSEDL FRACTURE
e FROM Sh 0 FEET
i T—
2 3

SCALES FOAMATION
SuAlEp  MEDIUN GRAY; SILTY: DMLy LAMIRSTED, LOCALLY
YEY: MOGERATELY WCATHERED IN UPFEX 0.2 FOOY,
THEN FRESH TO SLIGHTLY WCATHERLD; $EVERAL 30° TO
457 FRACTURES,

WOR W COMPLETED AT S8.6 FECT ON &-6-6,
CASING USED T3 A DEPTK O 6,0 FEAT,
GAOUKDNATER LEVEL RECORDED AT 9.$ FELT ON 48426,

LOG OF BORINGS

— 530

— 525

- 520

- 515

—~ 510

- 505

— 495

- 490

— 485

-~ 480

— 475

— 470

- 500

ELEVATION IN FEET

FIGURE 4.9
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DEPTH IN FEET

10 -

15 -
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30
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40—

45 -

50 -

55 —

60 —

100
1631}

00
154

98
(83}

94
83}

BORING B-Il

SURFACE ELEVATION $530.4
COORDINATES 5 708,2 € 126,6

SYMBOLS OISCRIPTIONS

GRAVER SURFACE FIr",

BROWN CLAVEY, SANDY SILT WITH TAACE SANDSTONE
GRAYELY STITF

MOTTLSD LIGHT BRON ANO LIGHT GRAY SILTY FINE SAKO
WITH TRAGCE CLAY AND SOMC WEATHERED SANDSTORE
GRE/LL; MCO'UM DINSE
rPADES TO DEWSE

PLNISY LYANIAN SYSTER

4P0ON FORMATION
SANDSINNE; LIGHT BPA° WeTH SO BROWH STAINING:
“=FIRC"TO MLO* JM GRAINED; SLIGHILY FRIABLE; THIN
BED,0; MIGHLY WIATHERED TO 6.6 FEET, THEN
- MOGIRATELY WEATWERED: NUMEROUS 280K PAATINGS.
- GRAT5 LESS FREASLE WiITH CALCAREOUS CEXCNTATION
I3 QRIOVICEAK SYSTER
MAVOLETA ZROLP
™ FORT &TRKINTON FOAMATION
22 INTERBTDSSS SHALE A5 REsESTONE; SHALE: DARX GRAY(
v TT, TOTALLY TTTT0ATED
e Struriuess CALEAREGS; FOSSILIFLRG IS: SLIGHTLY
J:Ir‘r: WOATHEBEL TQ TRIS4, LrMESTONE: LIGHT GAAY; FiuE
153 T F3aRGe CRYSTELLI <3 TV M mC 501 BFDOT0;
- gs o N5t FER0 15;  RESHg MUWCRJUS SHALE PARTINGS;
Ill 1674+ 677 872055 QICASI0NAL STYLOLITES,
L) e npns D FEQm b7 FUCT
thy LIMLEA Lt e ar regs TemE ¥G COBRST CRYSTALLING;
e iy et CA poSelie 20000 MIAS DAL LIEYT GREEN TLAY
177 pect 0ol gul FILLINGS: TS0 AL MEALLD,
et YNt 7a%TLy FRACEIRLS
I3i &F P CRATTHI. £RO% 13,7 FEET
.Y Vo £ALP SURVISTICEL, MCEL(S TRACTIRS FROM 24,7 FiEY
Do U7 FGIT CoRYIATIARLT SR FRACTIME FAOW 3%, FELT
r 1‘. Oop tNAT SURVIRT AL, ~TA1ES FRACHAL FROK 35,3 FELT
31111 tTh FY1l FOREE-B143  €yiv wCALED INE FAOE 28,8 FECY
.
v & o
111 L1 PIBT Syifatiy FRAFTIATS TONC WiTH SRECW CUAY
it el
1341
1
tld]
14 ALfasunal STYLALTES £%3 2RL(x {LAY PARTINGS
L el
'r; t]
£, 0 1,6 FOIF SURYZET €AL, CUBY VIALID FAACTIRI FiROn
rhr] §ak W1, ¢ Fe(¥
‘rf L9 CLAY LIRID, PEN FASCT ™2 Fadm 43,3 FEET
1, 1]
LT
b L 3,3 Fa01 cu FILLLS «0A 10%TSL FRACTUALS 790
e ) -
Lt CAESES 10% Pinpg~t 16 3,62 FOOT VUGS
ol 89 G5~ OPSH FRASTURD FAGW 48,3 FiCt
‘:5‘5’?'?&5""‘"'“" CLAY FILLED FRACTURE FRON
i 13

SILTSTONE: GRSENISM.SRAY: THINLY LAMIRATLO 10 THIN
SeSaTETIR: TRACL PP SWCLUSIONS; PODIRATELY
WoATHERID: LOTARLY CLAYIV,
SCALES FORMATIOS
SMALEs MI0) .M YO DG~ THINLY LA WATED: SLTY¢
“=TAsatly CULATZY TRATE FOSSELSFENOUS: SLIGHTLY
WoATHIRID TG FRESH,
L~ OPEN FRACTIRES FROW 35.8. 35.0, 55,5, $1.5 aud

o2 Fle?
3¢° "aPSN FREATIRES TROm 5A.2, $5.3 MDD S5.9 FECT

R heG-75,

BORING COMOLETED AT 58,9 FEET ON
3 FELT oW h-8.75,

CASING ys:0 13 & ORPTH O° E,
RROUND¥ATSR LEVIL RECOUTD.D AT

W

]
c
7.

I
’

LOG OF BORINGS

- 520

1~ 515

- 510

-~ 505

~ 500

— 495

ELEVATION IN FEET

— #90

— 485

- 480

—~ 475

L— 470

FIGURE 4.10
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BORING B-12
SURFACE ELEVATIC » 129.6
COORDINATES S~ € 86.2
- DESCRIP
GRAVEL SURFACE FILL
1) nuvﬂ“g SILT NITH FINS SAND ANO TRACE FINE
LIGHT BROWN AdD GRAY STLTY FING SAYD WiTH TRACE
5 - fés‘{m"ﬁeigi‘ r%mm:n SO SANDSTONE FRAGMENTS{ _ 525
nNNsYLVA'(IIN SYSTEM
SPOON FORMATIC
SANSEIONE; LAGMT GRAY WITH BROAN STAINING: FIWE
=5-FEDiUM GRAINED; THIN BEDISOD: SLIGHILY
l,°z°, FRIANLE; MODERATELY TO SLIGHTLY WEATHERZD, _ 520
10 = ng"rgor SUBVERTICAL, 0PEN WIATHIRED TRACTURE
DL W) T CALEAREOUS CEMENTATION
TCr] 0300VICIsN SYSTEM
—— UOXET? GROUP
LB FORT ATKINSON FORMAT 10 515
15 LT INTERBEODZL LIMCSTO 'S AND SHALE; LIMEL ONEr LIGHT
100 r— T FTNE T3 RO SRYSYALLINE THTN BEO2ED:
G == R e
Hi ) $
- - SILTY: THINLY LAMIEA 1‘115‘“' 'OSSILIFEIUUS.
- 10eLiy BISTOTAD STRUZTING; MODERATZLY 10 — 570
20 — - SLIGHTLY WIATHIRED,
T X L5° DPEN SLPCKIMSI0SO FRA® TIRZ FROM 15,6 FEE™
) M
100 —
{791
~ LIMESTONE; LtGMT GRAY; FINT 70 COARSE CRYSTALLINE;
25 = R Bl Il oo, 7 909
. y
& - SUALE SEAMS AR PARTIRES; OCCASIOMAL suuqmmum. Ly
T HEALED ERATTIRE <, 4
> + B 1.5 FOIT ARGILLACEOIS P04 FROM 22.7 FEET 1"
; 30 X . -- 00 %
h S 4
k % X : X E
. ) —— <
Q35 g - 495 ‘;
T T P
r 2
-+ Y W
40 - - [ 490
T - BROWN STAIHED, summ.v WIATHERZD CLAYEY SHALE
- PARTING AT 62,8 F
1'&:1 GRADES WITH © 10 wx PINPOINT TO ©.02 FOOT VUGS
45 - = 0.07 FOOT CLAYEY SHALL SEA% TAOW AS.9 FEET - 485
s ol
) G N
. 0,6 FOOT SUBVERTICAL, OPCM “RACTIRE FROM 48,1 FEET
- IJ;I
50 - — GRADZS W 13 T3 203 vuds - 480
=
- L
100 - . "
1921 0.07 FOOT “1AYIY SHALE SEAm FROm 53,9 FEET
55 — T — 475
e sugo, Lo suony Tury Wy e
L SLICHTLY WEATHZREL TO FRESH, ’
60 - SCALES FORMAT:GN

AT oMo oaak caayy THIvLY LamimaTED; Fossturenous 470

H.

BORING COMPLETED AT 58 T FEET ON h-14-76,
CASING USED TO A DEPTH 30
GIOUNDWATIR LIVt RECORDED AT 12,6°FEET ON M- 19275,

LOG OF BORINGS

ODAMNS & MmoOoRE

FIGURE 4.1
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DEPTH IN FEET
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BORING B-13

SURFACE ELEVATION 3%31.4
COORDINATES S 112.3 € 200.3

” DESCRIPTIONS
AveL LURFACE FILL
“L B‘WN CL\Y"Y SILT WITH TAAZE SAND AND FINE GRAVEL;
- mmvmwx svsr-
1yt m‘\ NKETA CRYIP
b s 0T ATKINSON FOUWMTION
b s LIMSSTONEs LIGHT GRAY, WRLATSERS TO ORANGISH-BIQWN;
Py I.a T COARS. CRY_STI[UN;: THIN T2 MEDIUR I’DIIEDI
= :llbt!EZ 10 MODERAICLY WEATHIRZD WITH CLAYZY BEDDING
, CAADES LIFH"LY ¥ ATHERED ALONG BEODIMG PLANES
WITH DIESS10MAL “AZER CLAYEY SHALS PARATINGS
1
.
1.
b
) 4 1
ILr
- s8anZS ~FESY
haws g
- 4
3 L
T 1.3 FOT FRACHRT TOWE PA+TIALLY HEALED WETH
o CTAY Topien
= PIAISS T BIMOINT = L°Y "00T 68
3.
b4
~
: L5 CLAY LINED FRECTIAE FASK 27,0 FEET
i
e 1'1"!!0:’: (g‘ s.”;ﬂ.’;‘"g 14 0Ly LAW NATED
e LIGHLY W ATHIRED: LR “AKKY,
2 BT 'o-m-a ! Eaio; Uacalr ey
b3 _" MO TUM AL ARdvg SeLT¥; T °LY LM ATID
= W, :.'m" A H B RC Sg

LTAN
u.® FONT BAICCIATIR P¥I TRIM 32,5 FTCT

SARINTG CINPLETS r At )3.! Fely n'r v..u.7.
CAS17 180 3 4 3PV 9
CRMONA®R I, 0 -h.( fio iv 7, 2137 O Relle?r,

BORING B-14

SURFACE ELEVATION BMIA
CIORDINATES & TIh.} 1 106.A

7 M, gﬂﬂﬂg{’

GRAJIL SURTALE FILt
SROWR SLATEY SELT WITH TRa%i SAYD AXG FIMS CRAJEL;

sy
T GRADES WETH WEATHERSL .IPESTORE CRAZL

- DO'!;CUN SYSTEmM

MATIORITA GROUP
FORY lRlNSDIi FORMATION

LIMESTONE: LIGHT SnaY, WCATMERS DRAWS 1M
FIRC TO COARS

BROWAE ¢
£ CRYSTALLINE; MEOIUM SEODED; YIGHLY

- WEATHERED WETH CRAYEY BEDOIVC PLARES,

T SRADES SULISHTLY WEATHERED WITH FODERATELY WCATHERSD

BEOCD'YE PLARES

= SILISONT;  LIGHT SREEN; CLAYEY: THINLY LAM'SATID;
=FUSSTUIFEROUS; MDERATILY TO SUIGHTLY WIATMERED,
SCALTS FORMATION
SMALE; MEDIUN DAXK GRAY: ThIVLY LAMINATED; SILTY:
TTIDCALLY CLAYEY: ww.u FOSSILITERGUS; MNDERATILY
TO SLIZHTLY WEATHERE .
2.6 FOOT ZLAYEY SRAL m’\co TORT TROM 13,7 FEETY

IRV COMPLETED AT 11.5 FEEY :m 5-1«75.
CAYING USED U R OEPTY OF 2
EROTNOAA IR LIVEL IEPMDEJ ] o.6 FEET ON 4-13-76,

LOG OF BORINGS

— 530

— 525

— 520

- 515

-~ 510

ELEVATION IN FEET

— 509

— 500

L. 495

—~ 530

—~ 525

— 520

— 515

ELEVATION IN FEET

—5/0

DAMES B MEOORE

FIGURE 4.12
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BOR ING OOHPLETED A'I' 57.9 FEET On 5 16-76.
CASING USED TO A OF b.S FEE

- B
BORING B-15
SURFACE ELEVATION 530.3
COORDINATES s 692.9 E 108.4
0 SYNBOLS DESCRIPTIONS
n GRAVEL SURFACE FILL
BROW CLAYEY SILT WITH SOME SAND AND SOME FINE
ML TO COARSE GRFYEL
LIGHT nmlsmm SILTY FINE SAND WITH TRACE
SM | CLAY AND TRACE SANDSTOME FRACMENTS
55— o rmmvmuutsvnm
Py SANDSTONE: LIGHT GRAY WITH BROWN STAINING; FINE TO
.x-‘c,? “"WTOUTUR GRAINED; MODERATELY TO SLIGHTLY WEATHERED.
e
10 = U i
wics e
15 = ] "FORT ATKINSON FORMATION
- INTZRBEDDED LIMESTONE AND SHALE; LIMESTOME; LIGHT
Wﬁm IWE; TOUKLLY ARG u.ucmus
FOSSILIFEROUS s TN 10 WEDIUM BEODED; SLIGHT
I, WEATHZRED YO FRESH; MUMEROUS SRALE PARTINGS, e
- WED IUM GARK GRAY: S1LTY; THINLY LAMINATED:
20 - DISTORTD STAUCTURES FOSSILIFEROUS; SLIGHTLY
= = WEATHERED: LOCALLY CUAYEY,
=dha LIMSSTONT; LIGHT GRAY: FINE YO COARSE CRYSTALLINE:
25 - T ww::m.n FRESH; OCCAS|ONAL GREEN CLAYE? SHALE
E = ! uf&og-‘m SNTERBEDED LINESTONE AND GREDN CLAYEY
LN T 1.0 FOOT Gl(Dt CLAYCY SMALE PARTING FRON 27.0 FEET
R
S 30
x LE; LIGHT GREON; CLA -7; TRACE LAMINATIONS: NARD:
NS LR AL LIRCOTONE (NCLUS 1ON; DCCASIONAL DARK
Q GRAY SHALE LAMIMATIONS,
W -
Q 354
40 —
GRADES WITH MORE GRAY SHALT LAMINATIONS
45 - LINESTONS,  LIGHT GRAY rm: 70 COARSE CRYSTALLINE;
=“"REGTUR 70 THICK BEDDED; TRACE PYRITE; OCCAS{OMAL
GREEN cum SHALE PERTINGS AXD FRACTURE FILLINGS,
GRADIS 10X VUGS
Sio0inc PEANEL AT 300
50 -
98 SILTSTONZ: LIGHT GREDNISK-GRAYs LOCALLY CLAYEY: THINLY
(321 T UIRINATED; LOCALLY FOSSILISEROUS; LOCALLY DISTONTED
STRUCTIMS:; MOOERATELY T0 SLIGHTLY m‘mum
55 — SCALES FoRMATION
HALE: MEDIUM DARK GRAY: su.m THIMLY LAHIKATED,
Sy DTS TORTED 6 TRUC WUNDROUS TIGHT FRACTURES)
SLIGHTLY WEATHERID T0 rn:sn
60 ~

GROUNDWATER LE\‘EI. I;CORB!D AT ".6 “FECT OM b-21-76.

LOG OF BORINGS

—- 530

— 525

— 520

- 5715

— 510

~ 505

— 500 °

— 495

ELEVATION IN FEET

-~ 490

-~ 485

-~ 480

- 475

L 470

DBAMES 8 MOORE

FIGURE 4.13
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DEPTH IN FEET

10—

15 =

20—

25 —

30 -

35—

45

50 ~

55 -

60~

47
1§10}

L L]
(e0)

BORING B-[6

SURFACE ELEVATION $30.0
COORUINATES S 708.1 E 105.3

SYMBOLS DESCRIPTIONS
GRAVEL SURFACE FiLL
BROWN CLAYEY SIL™ WITH TRACE FINE TO COARSE SAND
ARO GRAVELY STIFF
SM IOHI.ED LIGHT BRQWN AND GRAY SILTY FINE SAND WITH

€ CLAY AND SOME SANDITOME FRAGMENTS; MEDIUM
E TO DENSE

DENS
-'-.'.5;-5. PENNSYLVANIAN SYSTEM
o3 SPCON FOR

MATION
\.,};. SANDSTONE; MEDIUM L|GNY GRAY; FINE TO MEO{UN GRAINED:
T WOUERKTELY WEATH

4
4

i

< P HH M
b 4 M

i

QPUOVICIAN SYSTEN
RAUXIKETA GROUP
FORT ATKINSON FORMATION
INTERBEDOED LIMESTONE AND SHALE; CLIMESTONE; LIGHT
" URAY; FINE YU REDTOW CTRYSTACLINE; LDCALLY LAC EDUS
SLIGHTLY WEATHERED TO FRESH, SHALE; NBHIM DARK GRAYS

SILTY1 FOSSILIFERQUS: MOOERATELY YU SLIGH
WEATHERED,

LIMESTONE; LIGHT GRAY: FINE TO COARSE CRYSTALLINE,

GRADES WITH DARK CRAY SHALL PARTINGS FROM 27,0 VO
19,0 FELT

SHALE; LIEHT GREDN; CLAYTY; LOCALLY DISTOATER
TTUC

T e AR Hebl
13 ) 5
BEDOING 4T 3r* 10 3

GRADES MR DISTORTED STRUCTURE
GRADES WITH BEDDING OF 30° TO §0°%; LESS LINESTONE
INCLUS10NS

GAADES GREENISH-GAAY WiTH BRECCIATED AMD PARTIALLY
HEALED STRUCTULRE

LIMESTONE s ucav GRAY; FINE TO COARSE cmm.u-t:
T REUTOR BEDD m\'

ED; TUESH; OCCASIONAL GREEr LD
CLAYEY SHALE PAATINGS ANT SEA-S; TRACE FYR
INCLUSIONS,

LOG OF BORINGS

SHEET | OF 2

- 500

— 530

- 525 .

~ 520

—~ 3515

—- 510

~ 07

~ 495

ELEVATION IN FEET

—~ 465

~ 480

- 475

L 470

FIGURE 4,14




1874 -099-07

- A - R S
BORING B-1€ CONT.
SURFACE ELEMTION 530.0
COONDINATES % 108.% t 105.3
SYNBOLS OESCRIPTIONS .
501 WiTH RUMEROUS OPOM FRACTURES MITH CLAY 470
FILLNGS: OZCASIOXAL PARTJALLY MEALED FRACTURES
(1] ' "
8
65 - T GRADES WITH TRACF PINPOIXT VUGS AND LESS PRACTURIG |~ 465 - i
s £, LIGHT GAEENESH-GRAY; SKALEY; DISTORT b
‘,; —'-"?rmm'n;l ; aaxous a ucmin’ﬁuss%a:' otf-ften ',:e
W . i BVt . - 450
w 70 =
N 3
N %0 - 455 [N
N~ 75+ (& x
§ 3
Q SCALES FOUMTION ~
SHALE; IDIUM DARK GRAY: THINLY LAMMMATED; LOCALLY W
80 - 100 ;;1 LOCALLY FOSSILIFETUS; SLIBHTLY WEATHERTD — 450
(8a1 w SLICRINS IOED OPEM FRACTURE FhOmt 77,0 FLET
83 - JOMYG SOMLEVED AT B).7 FLLY 08 4-19-36. M H
uouamrn an umm AT A 7LCT On A-73-78, .

LOG OF BORINGS
SHEET 2 OF 2

FIGURE 4.14
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DEPTH IN FEET

S —

BORING B-I7
SURFACE ELEVATION 530.(
COORDINAT.S S TO2.1 E 1144
BuLS DESCRIPTIONS
————— —
0—} GRAVEL SURFACE FILL 530
N ng\;\:‘guvn SILY WITH SOME SAND AND FINE GRAVEL:
LIGHT BROWNISH-GRAY SILTY FINC SAND WITH TRASE
G0 | CLAY A30 SOMZ SANDSTONE FRAGMINTS; MEDIUM OENSE
L Y0 DENSE |- 525
GRADES WITH WEATHERED SANDSTONT FRASMENTS
St PEWMSYLVAN AR SYSTEN
Sov)  SPOON FORMATION
sl SANDSYONZ; LIGHT BROWMISH-GRAY; FINE TO MEDIUM
e “TEKTN=D: SLIGHTLY S1L1s POOERATELY 10 SLIGHTLY
10 - H WIATHIRED, - 820
= ORDOVICIAN SYSTEM
MAQUOKETA GROU®
T, T] FORT ATKINSGN FOAMATION
IKTERBEDOLO LIMESTONE AND SHALS; (IMSSTOME: LIGHT
15 - r— ——XLY; FINC YU PCOTON CRYSTALLINTT JRIN TO MEDIUM - 515
BI00CD: LOCALLY BRGILLACLOUS: SLIGHTLY WEATHIRED
10 FRESH, SHALis PSOIUM DARK CRAYp THINLY
LAMINATID: TOSSTLIFLARGUS; SLIGHTLY WEATHERED,
) e
20 - X =~ 510
: LIMISTONE; LIGMT GRAY; FINE TO COARSE CRYSTALLINTG
R ~—WIDIUA BE0DZD,
25 - 3 SHALE; t CHT GREEW; CLAYIY:; THINLY LRMINATED 70 THIN - 505
2 “~—EEDD:D; OCASIOMEL LINESTONT 1NCLUSIONS; SOME CRIDM
CILTSTONZ INTEWBIDS; LOCALLY DISTORTZD “TRUCTIRC,
B~
304 - 500 [
GUADLS Wit LINESTONS FROM 31,7 T0 J2.§ FSET
= 3
)0
= = =
35 = GAKDIS WITH SILTSTONC INTIREIODING AMD OCCASICAAL 495§
SAKOSTON. INTERD D o
T B S
L -
€0 €1 MALLY 100 To 307 amGLY OF SiIDDING, YARJASLE 490 a
97
[ 1))
45 - 485
| GRADES WI™H DISTORTID STRUCTUAE
50 — LIMTSTONS: LIGHT GRAY; FINE TO COANSE CRYSTALLINE: e 480
T] S=WEOTUN 8:IDDED; TRACE PYRITE; FRACTURID WITH
CrAT oMY, TILTEID PIOCTS; FRACTUNIS ARD PARTINGS
77 - WIT: GREEW CLAY FILLING 3 COMPETENT LINC.
on o o Sivse to INICIBLBNID WEYH &iGHLY PHACTURCY MO
" CLAY FILLED LINESTONE Z0WES.
55 - — 475
p =
-+
2s COMPITENT LIMISTOKE FAOK $9.3 TO 61,3 FiEY
60— - . - 470
T 3.4 FOQT DISTORTED CLAT AND SILTSTOKE SSAM WITH
100 I TRACE LIMESTON’ {wCRUSIONS FROA 51,3 FEET
(63) L
PRADES DCCASTONAL BEDS OF COMPETENT LINISTONE
&5 T INTRBEDOED WITH HIGHLY FRACTURED ASD TLAY FILLED — 465
PIECES OF LIMESTONE
T~ T
»
70— 93 L ~ 460
[{R4] [
I vds
-
-
75 —

LOG OF BORINGS
SHEET | OF 2

FIGURE 4.I5
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75 -

S R

BORING B-17 CONT.

SURFACE ELEWTION 930.)
COONDINATES S Tot.t £ 1114k

SYMIOLS DESCRIPTIONS

. 2-1-]
A
1 E3
h— k
W 80~ &h x _450 W
? HE g
W — 3,2 FOOT SAECCIATED AKD HEALED ZOME OF CLAY AN =
100 T STLTSTONE FROR 93.0 FEET
X 85 0 T — 445 X
Q
N 1E= N
& - SCALES FORALION | caay 3
Q 90+ Tt BUALE; WEDIUM DARE BAY: 3 LTy e Ehs AL —- 440 W
. LIMESTONE INCLUS [OM; SEVERAL SUBHORITONTAL FRACTURES, o
1 Ls® SLICKENSIOED FRACTURE FROM 90.7 FEET 9
o5 - st s o e - 435
CASUNDWATER LEVEL RECORDED AT 5,0 FEET OW h=23-7%,
LOG OF BORINGS
SHEET 2 OF 2
DAMESS & SOORNE
-

FIGURE 4.15
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DEPTH IN FEET

0

25 -

30 -~

35 -

€0

45

50

55 -

60 -

9?7
(74)

100
168}

100
{63}

BORING B-I8

SURFACE ELEVATION $%30.3
COORDINATES $ 695.0 E 13,0

SYMBOLS DESCRIPTIONS

IR b et = P ey
LIGHT SROWN-GRAY SAXD AND SILT WITH SOME CLAY AND
u SANDSTONE FRAGMENTS (TEST PIT FiLL)

hf PINNSYLVAN IAN SYSTEM
Xy SPOON FOAMATION
SAIDSTONE: LIGHT GaAY; FINE TO MEDIUKM GRAINED

&
3

— 530

- 525

3
THIN TO NZDIUM BEDDED; SUIGHILY WEATHSNED; =~ 520

1
OCCASIOKAL CARBOWACEDUS PARTINGS,
OADOYICIAN SYSTEN
- MAQUOKETA GROUP
— FORT ATKINSON FORMATION
L INTERBEDOZO LIMESTOME AND SHALE; LIMESTONE; LIGHY
—TXIV; FIRE YU COKKSE CRYSTALLINT; LO-KLLY

3 10
ARG ILLACEOUS ; THIN DID3ED: FRESH; NUMEROUS SHALE

T3 FUSSTLIFERGUS; LOZALLY DISTORTED
URE; SLIGHTLY WEATHEPED TO FRESH,

LAMINA
g STRIKT

LIMESTONS: LIGHT GRAY; FINT TO COARSF CRYSTALLINE:
£ 19 *HICK BEDD:D; FRESH; CCCASIONAL GRECW
X CLAY PARTINGS AXD FRACTURS FILLINGS

1
004 FOOT GRCM CLAY SEAN 7ROM 14,5 FEET

A0 DISTOATIO STRUCTUMS FADM 18,6 FECT

FAACTURZD LIMISTOME WITH GREEN CLAY FILLINGS
FAgM k1,0

R .0 TO 43.2 FEEY
- - 2.2 FOOT GRIJ CLAY FHLLING FMOM 43,2 FEET
B g

SILTSTONS: LIGHT ER-IFISH-GRAT: THINLY LAKINATED;
—SYRATFOSS 1L IF RAUS s LOCALLY CUAYTEY3 SLIGHTLY

F00%.
ACALES FOFMATION
SHALE: MSDIEM DAAK GRAY; SILTY; THINLY LANINATIDg
“TOCALLY FOSSILIFSROUS: LOCSLLY CLAYSY; FRESH

1)
OCCASINNAL SILTY LINESTOMNE AND SILTSTON [Latial

OCCAS 1DNAL SUICKENSIDED 7RACTURES AT 307 ALONC
BEDOING PLANES

BORIXG COMPLETED AT $9.0 FEEY Ok he23-76.
CAS1EG WSED TO A DEPTH OF 7.0 FEET.
CROI'DWATER LEVEL %OT RECOADED,

LOG OF BORINGS

T PARTINGS, SMALE; MEDIUM DRBK GRAY; SILTY: THINLY

5 FOOT 18T ABLD0ID GAZOX SHALE ZOME FROM 22.¢ FEET - 505

T 2.) FDOT GRIEX CLAY SEAm '4ITH TRASE LINESTONE HEs

WEATHIF 20 TO FRISH; SEVERAL FRACTURES N UPPEN 1.0

- 515

- 5/0

~ 500

-~ 495

ELEVATION IN FEET

—~ 490

- 485

—~ 480

~ 475

FIGURE 4.16




-07

{674~

8
L

DE'Pé'ﬂ IN FEET
]

3
i

180~

190

BORING D-2

SURFACE ELEVATION 330
COORDINATES S 710 € %

SYOOLS

OYERMRODN: DARK SROWK CLAYEY SILT AND SROWM-
'ﬂ":. SILIY FINE SAND, GRAVEL SUFACE
1L

"FORT ATRINSOW M'I'I

il
;
j
§

Us Y0 COMSELY

.13 'l'llll ’0 ﬂ““ 2EDOED

OCCAS IOMAL THIN SHALE PIATINGS siicHTey
FRACTURES

TO NHALY WEATHERED, OCCASIONA
TRICSHOUT

BORING D=1
SURFACE ELEVATION 830
COOROINATES S 785 E (o8
SYNB“LS
4 OVERSURDEN: DARK BROWN CLAYEY SILV AND BROWN- g
5 GRAY SILTY FINE SAND, GRAVEL SURFACE
FiLL
-
Y ORDOYICIAN SYSTEN
UDKETA SROUP
FORY ATKINSON FORMATY
TORE: LIGHT GRRY, WEDIUM TO COARSELY
A eTEL LI 1IN To THICK BEDOED,
OCCAS IONAL THiN SHALE PARTINGS su:mu &0
TO HIGHLY WEATWERED, OCCASIomal FRaC
THRORCHOUT ~
=S o
T < 30
T 3
Y : =
‘lll' t
-~
LT R ¥
= &
== 50
SCALES FORMATION
SHALE; MED $UM-DAR| THINLY unmtm
ALLY cuv:v siu SLIEHTLY 80—
WEATHERED TO riun OCCAS IOMAL CINZSTONE
INTERBEDS, LOCALLY CALCAREQUS, OCCAS lOWAL
FRASTURLS ' THAGUGHOUT,
To~
}
S E
W
w
X
S
&
Q
DOLOMITE; LIGHT GAAY. FINELY CRYSTA
3 ALLINE
STWIUTON 70 miiex BECOED, ccasioul v PiRsoINT

I“u?‘?&?. 5 "R :‘Agwm't ELUS NS,
scnswnl.nk'nl 5 ROUCHDUT, s

SOR ING COMPLELED AT 186,0 'tﬂ on L.23.76,
CASING USED TO A DEPTH OF 3.0 FEET,
PIETONETER IwSTALLED SETWEES 128.0 AnD 186.0
TELT On La23-76,

Ok int mma 5T 85,0 FEXIT bd 5'!.1‘6.
CASING USED TD A BOPTH OF 8.0
» IIALLID BUTVEDY ”.n aun €5.0 FECT

BORING D-3
SRFICE ELEVATION 330
coOwDmatES 3 10 £ 108

OERK #AOus CLAYLY SILY W BRIV
g'l.ll.}. SILTY FINE SMD, SRAVEL SURTACE
R FLmSYLYANIAN STETEN

SYO0N FORWMTION
SARCS H uoa CRay, FINE TU MEDIUM CRALNED,
- K SEDOED, OCCAS (OmALiy
mmonm ALDNG BZDOING PLANES 440
J0InTS, wuuv CROSS NEDOED, OCCASIONAL
Calgom PARTINCS,

ORDGV IC I A mﬂh
NQORITA CROUP

FORT ATKINSON FORMAT {ON
UINESTOME: LIGHT GRAY, $EBIUM TO COMSELY
—u;g'xu. i 0 TRISK BIDOED
OCCAS FONAL SMALL PARTINGS, SLIGHTLY
YO MEGHLY uum occas iomal FRacTimis
TeUONT

SORLNC COMPLETED AY 10,3 l‘ut o 4.1.76,
CASING USED TO A DEFTH OF 1.0 FELT.
a&m;c;? SRS TALLED lmrsnl 3.5 AND 30,0 FLEY

FIGURE 4.7
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DEPTH IN FEET

DEPTH IN FEET

/70—

BORING D-4

WACE ELEWATION 531
COQRLNATFS S 790 E 117

SYMEOLS

OVERSURDEX: DARK EROMM CLAYEY SILY AMD SROMM.
GRAY SILTY FINE SAND, GRAVEL SURFALE

e
: Rl gt
1 s LIGHT GRSY. 1UM TO COARSELY
TEd — TRTSTELLINE, THin 10 THICK SEDOED,
- QCCAS 1OMAL THIN SHALE PARTINGS, SLIGﬂL“
T TO WIGHLY WEATHZIRED, OCCASIONAL FAACTUNES
T T THROUGHROUT.,
=
= mpn &
A 4
E.
=
) QE A
s o
L
.-
) &
A 2
.1
]rl
e
) D §
e
) D ¢
it o
P scacss rovation
- | L34 4Y -uun.an: CEAY, TMINLY LAMINATED,
TR sy cuevey, FossiFBRous, StigeTiy
- WL TOERED T rReshe, OCCASTIONAL LINESTINE
"‘i‘lm LOCALLY CALCARENS, OCCASIOWAL
FRACTURES THASLGHOVT,
BORING COMPLITED 8T £2.€ FLEY o4 t-.i *,
C23ING USEID 70 £ DEPIN OF €6 F
SL-TQuETEr InSTSLLLT BLT4ILX 32, o nes 55,0 FELT
O% dedoé,
BORING D-5
SUNFA £ LLEvaTION 23Q
COORD +ATES T 6851 C %
STupoLSs
OVIARMDIN; DARX PAOMA CLAYEY $ILT AND SROWM.
:nla SILTY Fing $AK0, GNAVEL SURFACE
TT] FOAT ATAINSOR SOANSTICH
T LItSTONE: LIGHT G2V, MESiuw 10 COMRSELY
T LIRE, Doy T3 PUOCC SEXE
- T tORAL i SLLE PART laihe BLecaTLy
T T mitar WEATHERLD, OCLASIOMA{ FEACTURES
T X THROUGHOUY,
» N
S
b 4 X
;A
Xy
» w—— o
e
i - b 4
» &
A,
e
} & .
S
B 3
i
p oy
"4
=

f=——=-8 SCALES FOAMATION

SHALE; »IDIUM-DARK GRAY, THINLY LAMINATED,
-

Ill’SlaEDS LOCALLY CALCAREQUS, OCCASIONAL
FRACTURES THROUCHOUT,

SORING COMPLETED lt 70 o F!E‘! o he21.76,
CASING USED TQ & DEPTH OF 3.0 FE
Pl{l@'“[‘ |KSHLLED SETWEDR 3,0 AND 70,0 FECT

FIGURE

4.18
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ELEVATION IN FEET

ELEVATION IN FEET

SOUTHWEST
-gf——

#70  +68  +66 464
x32 " l l '
] :

530
528 —
526 —

824 ~

Jée ~

EOUTHWEST

84

RAMF

FS_OUTHWEST

532 —
330 -

528 —

+62

+ 60

+858

+5¢ +54 +52 +50

| |

—GRAVEL FILL

+62

+80

438

|

Tt SE0 ~0,08

l | |
GROUND SURFACE
/. / _
2N - ot . 3P 0 T
f) ' »

N L FORMATION,

T oNad

N3OYW -

:

Y ]

o)
ot HIONRINE
-‘-- - ri -
J- .. 1‘ ?

NORTH

+45¢ +54 ¢332 +80

I i l |

SLATx CARBOY

/fllct OF Cu¢

526 —

524 —

522 -~

u;r:nqggf?*

>
‘.
Ly




NORTHEAST
..._—..——-’.

+48 +46 +44 +a2 +40 +38 +36 +28
| | I l l — 532
Py et gl
*EL — 330
2To.. TEXCAVATI
o] - > .'Il
o - 528
-
73
W
z
"y
x b~ 528
()
-
: v 3
- [ '.', Py TR, ll'-"’ o il
1. "_‘;';f:'f;\.‘,:;'ﬂ};%?“““ X i
. "' b— 524
T N 4 l“ IS
non OF TRENCH
- 882
WALL
NORTHEABT_
+48 +46 +44 «iz +40 +38 +36 38
av GOUGE ﬁ;xxxxl'l‘xxxerrXJ
P Lok :’:lid]:%
== = ORT ATKINSG ~
L T EaTs FORNMATION o
v‘TLl 0 =
Till'l’Ldf%JT]lllllll‘[!I T 1 x
—_— T L]‘[ll'!‘l ‘IlL‘IXX'LIlJKIILILl :
" ~= s
NORTHEAST!
+48 + 4lﬁ +44 + CIZ +40 +i0 436 435
I ‘ l — 532
s FILL
mg‘f‘:ﬁf—‘" Y
2 P N ST T B e
2 APty T BT 0D oo S — 530
.&?‘7&89’ wsch
B LR I
——RAA A Sas X
A BT
_r.g:r’ié?’n‘fa OINT L Eefs - 328
AR
; reais 000 LI LA i
-
u - 526
o 3 5‘
Y ”Z"ET’?E.-L: x
Jigttan i dtal N
g ermet b >
p ! - 524
et 2]
'y
T St
y 1 *
OF TRENCH L 522

WALL

ELEVATION IN FEET

ELEVATION IN FEET

CXPLANATION:

.- J FIlL: BLACK ORGANIC CLAY aNO SILT wiTH
.. TOWSTRUCTION MATERIAL,

DARE BROWN ANO BROWNISH-YELLOW SILTY

serUTac, b Yt

Rislegath  TUTLAY WATRIKD WiTM BOX AQUNDED GRAVELS;
:-'.’%r:i:%, COLCAREOUS: PODRLY SORTED; OCCASIONAL
et BNGULAR A0 SUB.ANGULAR SANDSTOME SLASS,

CANOSTONE:  L1CWY GRAY WITH YELLOWISH.RED
T{OWS; FANE YO MEDIUM CRAINED; THII
$EDDEX; MICACEOUS; FRESK TO MODERATELY
WEATHERED; INCLINED ECDDING SW FROM
IeED(TE VITHITY OF FAULT,

AMESTONE CLAY SRUBBLE'y  LIGHT GHAY ISH.BADY

14 ANGULAR FRAGMENTS

LIMCSTONE UP TO 1 FOOT; YERY CALCAREDUS:

POORLY SORTED, POORLY GRADED; OCCAS IONAL
WEATHERED CHERT FRACMINTS,

CLAY.FALLED SLONG BEDDING PLANES
FAACTUREE; ¥05A° LIFEROUTT OCCAS1OMAL €AL
CRYSTALS ALOWG JLINT SURZACES,

1) v GREENISH.CAAY;
1Y CONTAINS INCLUSIONS OF
ERTREMELY WEATHENED LIMESTOME FRAGHENTS;
FOUND WiTHIN FRACTURES AND ALONG LINLITC
BIUUING PLANES; WEATHERS YELLOWISH-BROWM

¢ s

NITES s

1, TROMCH PRAFILES ARE SHOWN FROM THE SAME
DIRECTION, LODKING NORTHWEST.

2. SOME FREATURES SEEN ON PROFILES OF TRENCHI
AFZ DBSCUPLD O% FLOOR AND DO NOT APPEAR,

3. DATA SHOWN SELOW TRENCH FLOOR 1S INTEAPRE
BASED OX BORING DATA AND VISUAL INSPECTIOl

OF TAENCHES,
FEET
u__—.—_&

NO VERTICAL EXAGGERATICH

TRENCH CROS55-5SEC
BT -1
SHEET 1 OF 2

FIGURE
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ELEVATION IN FEET

ELEVATION IN FEET

SOUTHWEST

-
418 4?4 +32 +30 420 +2€ +?4 +22 +20 +18 +16 +i4 412
| I I |
53:—]
AR > : .
g AT TR
530 ~ Ten BRI
TKINSO Pt T U
FOR AATJON o oat
- \-'. 4.1
528 — E g FOURDAT
x 1
" -
é s » s o | 1111 T 1‘:3:‘%11 _lf
56— 3 L—Fuoon OF TRENCH
524 —
J:’—" T rLI&J v
NORTH WALL
ESOUTHWE'.ST
438 434 +32 +30 420 +26 *24 +22 €20 +18 +i8 +14 iz
I I | I [ [ | | | | |
~6' DAOP 10 SEVERAL IMALL CROCKS 1°-2° cLaY
THE SOUTHWEST FARALLEL 10 FART FILLLD JOINT
Lok Izrxi'.r‘":z - ¥ gy !41?1.L..r.r*1 < Ca
-El;l '!'.‘}.:., 3 F‘Tl _0ac . & -;.J‘TTL! :;s‘.lli_r: bes . 71-'0{5141 \ ,:}:{‘.
u oL - g SEas e e et SEPERSRERES o= Tieeo domt 173117 Rt
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EXPLANATION:

FILL: BLACK ORGANIC CULAY AND SILY WITH
TONSTRUCTION MATERIAL,

Jilt: DARK BAOWN AND BROWNISH-YELLOW SIL
TLAY MATRIX; WiTH LDX ROUNDED GRAVELS;
CALCAREQUS; POORLY SOATED; QCCASIONAL

sanetnlo ANGULAR AND SUB-ANGULAR SANDSTONE Stas‘

SANDSTONE. LIGHT GRAY WITH YELLOWISH-RED

T OKATRATIONS; FINE TO MEOIUM GRAINED; T
BEODED; MICACEOUS; FRESH TO MODERATELY
WEATHERED; INCLINEQ BEDDING SW FROM
IMMEDIATE VICINITY OF FAULT,

LINESTOME CLAY ‘RUBBLE': LIGHT GAAYISH-BI
: + T STTIY TLAY PFTRIY WITH ANGULAR FRAGHEN
L 524 z'ﬁ-‘ LIMESTONE UP TO 1 FODT; VERY CALCAREOU'

s : POOALY SORTED, PODALY GRADED; OCCASION:
WEATHERED CHERT FRAGMENTS,

LIMESYOME ¢ LlGHl‘ GRAY} COAASE CRYSTALLIN:

“RETTOR T0 THICK BEDDED; WEATHERS YELLOU
BROWN; NOUII’ELY WEATHERED AND OCCAS It
CLAY-FILLED ALONG BEDOING PLANES, JOIN
FRACTURES; FOSSILIFERQUS OCCASIONAL Ct
CRYSTALS ALONG J3INT SURFACES,

b 526

ELEVATION IN FEET

— 582

LIKESTONE: MIGHLY WEATHERED

SILTY €L’ : LREINISH-GRAY;
JuaLLy CORTAINS INCLUSIONS OF
EXTREMELY WLATKERED LIKESTONE FRAGMENT!

FOUND WITHIN FRACTURES AND ALONG LIMES®
N SLOD MG PLANLS; WEATRERS YELLOWISH-BROV
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1. TRERCH MOFILES ARL SMCoN FA5H THE SAME
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2. SOME FREATURES SEEW ON PROFILLS OF TRENCHES
ARL DSSCUMED OX FLOOR AND DD MY APPEAR.

3. DATA SHOww BELOW YREWCH FLOOR 15 INTERPRETE
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TilLy DARK BROWN AND BROWNISH-YELLOW SILTY CLAY HATRIX:
eawiEict  — WITH LOT ROUNDED GRAVEL; CALCARLOUS: POGRLY SONTLD:
o¥3adadey OCCASIOHAL ANGULAR AND SUB-ANGULAR SANDSTONEC SLABS;
Vilosdest CRADES WITH NUMERDUS €.NDSTONE SLABS N BASAL SECTIOH
SANOSTONE: GRAY WITH YELLOWISH-RED LAMINATIONS; FINe T0
“—REDIUR GRAINED; THIN BEDDED: HICACEOUS; FRESH 10
MODERATELY WEATHERED; FROM 0400 10 42k CRADES FROM NOTES:
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EXPLANATION:

UTNSESs FILLe  SLACK DRGANIC CLAY AMD
FETEFE] TTWITH CONSTAUCTION MATERIAL

TiLts DARK PAOWN RMD BROWMIS!
YELLOW SILTY CLAY MATRIX; )
AD¥% ROUNDED GRAVEL3; CALCA
POORLY SORTED; OCCAS IDMAL
AND SUB-ANG SANDS TONE

NORTH WALL i, S S e 0 v

- 522 FRESH TO MODERATELY WEATHE
INCLINED SEDCING SW FROM

INMEDIATE VICINITY OF FAUL

IAREGULAR CORTACT WITH TIL
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' ¥
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Fill: BLACK ORGAKIC CLAY 4ANO SILT WITH CONSTRUCTION M
TTFROM 415 TO 25 ON SOUTH WALL, FILL CONSISTS OF DISY
FORT ATKINSON BLOCKS,

SAMDSTONE: LIGHT GRAY: FINE 10 MEDIUM GRAIRED; THINLY
TUEDUTD: MICACEOUS; FRESH YO MODERATELY WEATHERED;
INCLINED BEDOING SW FROM TMMEDIATE VICINITY OF FAUL

LIMESTONE CLAY *RUBBLE': LIGHT GRAYISH-BROWN SILTY €U
MENTS OF LIMESTONE UP TO 1 §
VEIY CAU:MEOUS; POORLY SORTED, POORLY GRADED: JCCA!

THERED CHERT FRAGMENTS; DCCASINAL GRADATIONAL 2
MEROUS llNG'lWE FRAGHENTS

LIMESTONE: LIGHT GRAY; COARSE CRYSTALLINE; MEDIUM TD °

“TBEDUED; WEATHERS YELLOWISH-BROWN; MOOEAATELY WEATHE
AND ot.u.smuu.ur CLAY-FILLED ALONG BEDDING PLANES, .
AND FRACTURES: FOSSILIFEROUS.

LIRESTONE: HIGKLY WEATHEREL
SILTY CLAY: GREENISH-GRAY; OCCASIOMALLY COMTAINS INCL
EMELY WEATHERED LIMESTONE FRAGMENTS; FOUND W

FRACTURES AND ALOMG LIMESTONE 8E0DING PLANES; WEATH
YELLOW 1SH-BROWN,

JOINT

D1P AND DIRECTION OF BEDUING PLANE

Y. TRENCH PROFILES ARE SHOWN FROM THE SAME DIRECTION, COOKING NOR

2, SOME FEATURES SEEN ON PROFILES OF TRENCHES ARE OBSCURED ON FLO
AND DG NOT XPPREAR,

3. DATA SHOWN BELOW TRENCH FLOOR 1S INTERPRETED BASED ON "SDAING C
AXD VISUAL INSPECTION OF TRENCHES.
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MOTES:

Fill: BLACK ORGANIC CLAY AwD SILT WITH CONSTRUCTION
PATERT

L.

Tk BROW SANDY SILT WITH SOME CLAY AND GRAVEL: MWURMERC

T LARGE IKTACT THINLY BEGOED SANDSTONE FRAGMENTS; OCCAS!
WOTTLING,

TILL: GROWK SANDY CLAY WiTH SONE GRAVEL; OCCASIONAL
ROTTLING,

Till: DARK SROWN AND BROWNISH-YELLOW SILTY CLAY MATRIX:
“TNRITH AOX ROUNDED GRAVELS; CALCAREDUS: POORLY SORTED;
OCCASIONAL ANGULAR AND SUB-ANGULAR SANOSTONE SLABS,

SANOSTONE: GRAY WITH YELLOWISH-RED LAMINATIONS; FINE TO

STPREDTC ! GRAINED; THIN BEDOSD: RICACECUS; FRESH TO »008
WEATHERED, 1N JRAEGULAR CONTACT WITH TILL ABONE AND
LIMESTOME RUBDLE BELDW,

LIRESTORE Cﬁ\‘ SRUBBLES:  LIGHT wusu-no\n SILYY ClAY

RAGMENTS OF LINESTONL U* TO ¥ FOI

VERY CALCAREOUS: PODALY SONTEL, POORLY GRADED; OCCasil
WEATHERED CHERT FRAGWEWTS.

LIMESTONE: LIGHT GAAY; COARSE CRYSTALLIME; MEDIUM TO T™

“TVEIDUEN; WEATHERS YELLOWASH-BROWM: MODERATELY ~TATHERD
OCCASIONALLY CLAY-FILLED ALONG BEDDING PLANEY, JOINTS
FRACTURES; FOSSTLIFEROUS; OCCASIONAL CALCITE ERYSTALS
JOINT SIF;ICES.

LIMESTONE: HWIGHLY WEATHIRED.

SILYY CLAY: GREENISH-GRAY; DCﬁlSIOIlI.LY CNTA!IS mcws
T UOF EXTREMELY £ FRAGNENTS; FOUND W

WEATHERED LIMESTO
FRACTURES W ALOWG LIMESTONE lEDDIlG FUIES 'ElTHE!
YELLOWISH-BROWM,
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DIP AND DIRECTION OF BEDUIMG PLANE

1. TAENCH MROFILES ARE SWOWN FROM THE SAHE DIRECTION, LOOKw3 ° R
2, SOWE FLATURES SEEX OX PROFILES OF TREMCHES ARE OBSCURED ON FLON
ANO DO NMOT APPREAR

3. ODATA SHOWN BELOW TRENCH FLOOR IS INTERPRETED BASED O BORING D
M0 VISUAL INSPECTION DF TRENCHES,
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NOTES:

FitLy BLACK DRGANIC CLAY AND SILT WITH CONSTRUCTION
TTRATER AL,

TILLy BROWN SANDY SILT WITH SOME CLAY AND GRAVEL: NUMERQUS
—"['éﬁgfnl‘gutﬂ T41p ¢ BEDDED SANOSTONL FRAGMENTS; QCCASIONAL
.

Tills SROWN SANDY CLAY WiTH SOME CRAVEL: OCCASIONAL
MOTTLING,

Jitt: DARK BROWN AND BROWHISH.YLLLOW SILTY CLAY MATRIX;
WITH LOX ROUNDED GRAVELS; CALCAREOUS; POOWLY SORTED;
OCCASICNAL ANGULAR AND SUB-ANGULAR SANDSTANE SLABS,
SAMDSTONE: GRAY WITH YELLOWISH-RED LAMINATIONS: FINE TO
“TREDTUR GRAINED] THIN BEONED, MICACEQUSs FRAESH YO MGOERATELY

WEATHERED, N IRREGULAR CONTRLT WITH TILL ABNVE AND
LIMESTONC RUBBLE 8E17W,

LIMESTONE CLEY *RUBBLE': LIGHT GRAY[SH-BROWH SILTY CLAY
HATRTX WITH ARGUTAR UREGMNTS NF LINESTONE 4P TO | FOOT:
VERY CALCAPEOUS; POLxLY SORTED, POORLY GRADEID; OCTASIONAL

WEATHERECD CHERT FRAGMENTS,

LIMESTONE: LIGHT CRAY; COARSE CAYSTALLINE; MEQIUM TO THICK

“"FBIDDEU; WEATHEFS YELLOWISH-BROWN, MOUERATELY WEATHERED AND
OCCAS IONALLY CLAY-FILLED ALONG BEDDING PLANES, JOINTS ANO
FRACTURES; FOSSILIFERGUS; OCCASIONAL CALCITE CRYSTALS ALONC
JOINT SIFFACES,

LIMESTORE: HIGHLY WEATHIRED,
SILTY CLAY: GREENISMGRAY, LIZASIONALLY CONTAINS INCLUSIONS
EMELY WEATHERED LSME2TOME FRAGMENTS; FOUND WITHIN

FRACTURES AND ALONG LIMESTONE BCDDING PLANES, WEATHERS
YELLOWISH-BAOWN,

JOINT

DtP ANO DIRECTION OF REDDING FLANE
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Wk S JOPSCIL (Fitt)s DARK BROWN CLAYL BLOCKY,
:L,/,Ju__._v\'.

OGRS IitL:  DARX BAGWN AND BROWNISH-YELLOW SILTY CLAY MATRIX,
#8%  ~WiTM LOX ROUNDED GRAVELS} POORLY “ORTED, OCCASIORAL TRENC
AONEOU  ANGULAR AND SUB-ANGULAR SANOSTONE SLAES.

SANDSTONE: LIGHT GRAY WITH YCLLOWISH-RED LAMINAYIONS; fINE
YO FEDIUM GRAINED; THINLY BEDDED; MICALEUUS; FRESH T0
MODEAATELY WEATHERED; INCLINED BEDOING SW FROM TMMLDIATL
VICIKITY OF FAULY,

LIMESTONE CLAY 'RUBBLE'; LIGHT GRAY)SH-BROWN SILTY CLAY
FATH T-WITH XRCULAR FRAGMENTS OF LIMESTONE UP 10 1 F6OT,
VERY CALCARCOUS; POORLY SORTED, POORLY GRADED; OCCASIOWAL

WEATHERED CHERT FRAGMENTS. ?
LIMESTONE)  LIGHY GRAY; COARSE CRYSTALLIME; MEDIUM TO THICK |1
TEUUED; WEATHERS YELLOWISH-BROWN; IMDERATELY WEATHIRED N

ANO OCCASIONALLY CLAY-F ILLED ALONG BEDDING PLAKES, JOINTS
AND FRACTURES; FOSSILIFEROUS,

LIMESTOREs HIGHL’ WEATHERED
SILYY CLAY: GREENS HoGRAY; OCCASIONALLY CONTAINS FNCLUS IONS
TF ESTREMELY WEATHERFD LIMES'IDNE FRAGMENTSs FOUND WITHIN

FRACTURCY ANG ALONG LIMESIONE BEDOINL PLANES; WEATHERS
YELLOWIS/:~BRUWN,

NuTs '

J0tuT
P, Sl Al . ok

AND DO HOT APPERE AN,

—{ro° 0iP AKD DIRECTION OF BEDDING PLANE
7, DAIA “Hoaws U duw TRE

AT 1WA IRSPLLTIO




4334 NI NOILYAZIT

2
o
1

- 528
- 326

- 324

NORTHEAST
-532

+52
I

+50
|

+ 40
T T T T I T T71
T T T T YT T T

o

1 S

+46
l

+30 +32 +34 +36 +38 +40 +42 +a4
I | | | | I | |

+28
|

+26
l

ORTH WALL

NORTHE AST

+28 +30 +32 +34 +36 +32 +40 +42 +44 +46 r48 +350

+26

-

T

"o

‘ZH FLOOR PLAN

FEET

AL LXACGLRATION

.
g

RO VIRTI

5 P=IFILLY OF TALNCHLS ARE OBSCURED QN § LOOK

TRENCH CROSS-SEC

nuCn FLOOK 15 PhTERPRETLD BASEQ ON BORING NATS
THENCHLS,

con U

CT-5

OARMES 1) M




1674-099~-07

SOUTHWEST
-

ELEVATION IN FEET

ELEVATION IN FEET

EXPLANATION:
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EXPLANATION

STRUCTURE CONTQURS ON TOP
OF THE GALENA GROUP
~.s50--  CONTOUR INTERVAL 100 FEET;
" DATUM SEA LEVEL

MAQUOKETA ABSENT, TOP OF
GALENA ERODED

‘_,gﬂ' FAULT, DOWNTHROWN SiDE
IND ICATED

APPROXIMATE BOUNDARY OF THE
LA SALLE ANTICLINAL BELTY

REFERENCE: MODIFIED FROM

BRISTOL, H.M, AND BUSCHBACH, T.C
1973, ORDOVICIAN GALENA GROUP
(TRENTON) OF 1LLINOIS=-STRUCTURE
AND OIL FIELDS; ILLINOIS STATE

GEOLOGICAL SURVEY, ILL. PET. 99,
PLATE 1.

REGIONAL STRUCTURE |

SR, 1
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PALEQZOIC

OROOVICIAN

SRAINARD

3
FORT

ATKINSON

SCALES

(SALENA
wROUP)

L 9

EXPLANATION

TILL
SAHDSTONE

SHALE

@ LIMESTONE

ARGILLACEOUS AND SILTY
LIMESTONE WITH THIN
SHALE INTERBEDS

OOLOMITE

243

THE MALDEN TILL MIMBER OF THE
WECRQN FORMATION QLLURS AS
ISOLATED BODIES OVERLYING THE
SPOUN, BRAL ARD, FORY ATXINSON,
AuD SCALES FORMATION, THE
SPOON FORMATION ALSO OCCURS

t4 ISOLATED PRTCHLZ AND Wa$
QBSERYVED T2 y\(CAFORMASLY
OVERL 1€ THE FORT ATKINSON
FORMATION, HC EVER, 1IN AREAS
ARQUND Ts-E IMMEDIATE SITE THE
SPOCH MAY ALSI UNCONF 1aBLY
OVERLIE THE BRAIWAAD 0 SCALES
FORMATIONS,

NOTL

SOLUTION wiDEXED JOIXTS WITH
ASSOCIATED CLAYEY SILT, SILTY
CLAY, FINE GRAINED SANDS 1ONE
AND sn.‘rsmu! FILL MATERMIAL
ARE FOUND EIN THE ¢ORT ATXINSON
FORMATION,

)] 4

THE SPOOK FORMATION MAS PREVIOUSLY
BEEN CALLTD THE POTISVILLE smsmxt.

THE FORT ATKINSON LINESTONE HAS

PREVIQUSLY BEEN CALLEU THE OLVING
LIMESTONE, THE POTISVILLE SANDSTONE
AND DIVINE L "RESTONE ARE 30 LIRGER
RECONIZED AS ACCEPTABLE UIALE BY

THE ILLINGIS STATE GEOLOGICAL
SURVEY,

SITE STRATIGRAPHIC COLUMN

FIGL¥E 7
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LOCATION OF TLST BORINGS FAON Pam(s ¢
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ADCATION OF TEST BORINGS FROM OAX( &
REPORT DATED FLPRLARY 25, 1970
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