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H.1 INTRODUCTION

H.1.1 Study Background

The United States Army Corps of Engineers (USACE), in consultation with other federal agencies, Native
American tribes, state agencies, local governments and non-governmental organizations, is conducting the
Great Lakes & Mississippi River Interbasin Study (GLMRIS). In accordance with the study’s
authorization, USACE has evaluated a range of options and technologies collectively known as aquatic
nuisance species (ANS) controls to prevent the spread of aquatic nuisance species between the Great
Lakes and Mississippi River via aquatic pathways. For the purposes of this study, the term “prevent”
includes the reduction of risk to the maximum extent possible based on potential challenges associated
with a plan aimed at finite separation of water between basins. In addition, USACE will analyze the
effects given alternatives would have on the aquatic and riparian environments, cultural and
archaeological resources, social and economic resources, and with specific focus, on uses of the Chicago
Area Waterway System (CAWS). In particular, this report addresses the geological and geotechnical
design considerations and concerns associated with various suggested technologies or combination of
technologies considered for implementation.

H.1.2 Study Area

The GLMRIS study area includes the Great Lakes and Mississippi River basins (Figure H.1-1). The
detailed study area exists along the border of the Great Lakes and the Mississippi River basins, and

FIGURE H.1-1 GLMRIS Study Area
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encompasses the entire Great Lakes basin, the Upper Mississippi River Watershed and the Ohio River
watershed. The Detailed Study Area includes portions of seventeen U.S. states and borders two Canadian
provinces (Ontario and Quebec). Due to the size of the study area, GLMRIS is being conducted along
two parallel tracks. This geotechnical appendix only covers the Chicago Area Waterway System
(CAWS), or Focus Area I (Figure H.1-2).

1.2.1 Alternative Locations

All suggested alternatives present technologies or combinations of technologies to be implemented within
the CAWS Area. Because of the similarity of the regional geology between many of the proposed
locations, three overviews of the regional geology and hydrogeology are presented in Chapter 2. These
subcategories include lakefront geology, mid-system geology, and down system geology (Figure H.1-3).
Because of the proximity of each region to the other, many geological and hydrogeological conditions
have shared characteristics.

FIGURE H.1-2 Focus Area I: CAWS
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Lakefront Region

Mid-System Region

Down System Region

FIGURE H.1-3 Regional Breakdown
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H.2 REGIONAL GEOLOGY

H.2.1 Alternative Overview and Applicable Regions

TABLE H.2-1 Alternative and Regional Breakdown

Applicable Geological Regions
Mid- Down
Alternative Name Lakefront | System | System
Mid-System Control Technologies X
without a Buffer Zone
Technology Alternative with a Buffer Zone X X X
Mid-System Separation Cal-Sag Open Control X X
Technologies with a Buffer Zone
Mid-System Separation CSSC Open Control X X X
Technologies with a Buffer Zone
Lakefront Hydrologic Separation X X
Mid-System Hydrologic Separation X

H.2.2 General Topography

Chicago, and the greater area surrounding it, was formed through repeated glacial processes during the
Pleistocene period and subsequently, by erosion and man-made alterations. Prior to the Wisconsinan age,
at least three major glacial events covered the Chicago region in thousands of feet of glacial ice. During
the Wisconsinan age, several glaciations events spread over the Chicagoland region forming four types of
topographic features: morainic uplands, the lake plain, the shore deposits, and the stream-occupied
valleys (Bretz 1955).

As glaciers advanced, soils were transported radially west. As each glacial event receded, materials were
deposited at the forefront of the glacier creating morainic uplands. Of these, the Valparaiso Moraine was
formed. This terminal moraine forms an immense “U” around present-day Lake Michigan and is
primarily the ridge on which the Lake Michigan and Mississippi River basin are divided. The Valparaiso
Moraine is part of the larger St. Lawrence Seaway Divide, bounding what is known as the Great Lakes
Basin. For the purposes of the GLMRIS study, water to the west of the Valparaiso Moraine is considered
to be tributary to the Mississippi River and is distinguished as the Mississippi River Basin, where water to
the east of the Valparaiso Moraine flows into Lake Michigan and is considered part of the Great Lakes
Basin.

H.2.2.1 Lakefront Topography
As glaciers receded, Lake Chicago (the ancestor of Lake Michigan) continued to drain below the current
Lake Michigan water elevation. As the Lake Chicago elevation decreased over time to become present-

day Lake Michigan (Figure H.2-1), much of the drift materials were washed away, leaving what is known
as a lake plain.
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FIGURE H.2-1 Movement of Glacial Lake Chicago

The lake plain area extends approximately 45 miles in the north-south direction and is 15 miles wide at its
center. The Tinley Moraine marks the western boundary with an elevation just below 630 ft. The lake
plain elevation becomes lower in two distinct steps, approximately 20 ft each, before approaching a
boundary elevation of 580 ft, which is equal to that of Lake Michigan. The first step, located at the
shoreline of the Calumet stage (mid-system) of Lake Chicago, brings the lake plain elevation to 620 ft.
The second major step, located along the shoreline of the Tolston stage of Lake Chicago, brings the lake
plain elevation to 600 ft. However, these distinct elevation changes are not as prominent in the northern
region of the lake plain between the lake border moraines, where branches of the lake extend to the Des
Plaines and the Chicago River (Willman 1971).

H.2.2.2 Mid-System and Down System Topography

The morainic uplands in the Chicagoland region include the Valparaiso Moraine and the Tinley Moraine,
of which the glacial movements can be seen in Figure H.2-2. The Valparaiso glaciations extended from
Lake Michigan westward to the Joliet and Wheaton quadrangles, and southward just past Matteson. As
the Valparaiso glacier spread, soils were pushed westward and were left at the outer limits of the glacier,
forming the Valparaiso Moraine, which is the largest moraine formed in the region and consists of a low,
broad glacial ridge that encompasses an area running roughly southeastward through the western Chicago
region into Indiana. The moraines are a complex of roughly parallel ridges, depressions and valleys
generally between 10-15 miles wide, with the highest point lying 219 ft above Lake Michigan

(Bretz 1939). The topography of the moraine was caused by unequal distribution of the glacial drift over
pre-Valparaiso topography. A large water volume was produced during rapid melting of the glacier,
while finer gravel and sand were transported by floodwaters into the valley regions such as the Kankakee
Valley, causing what is known as the Kankakee Flood. Two stream-made valleys that were part of the
pre-Valparaiso landscape remained and provided an outlet, even after the floodwaters receded across the
moraine, Des Plaines River, and Hickory Creek (Bretz 1995).
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FIGURE H.2-2 Chicago Area Glaciations

The Tinley Moraine was formed to the east of the Valparaiso, during a subsequent, smaller glacial event,
extending from near Mundelein to Chicago Heights. Although its width is relatively narrow, averaging
2 miles compared to the Valparaiso, it is the longest moraine in the region. Two valleys transect the
moraine, the Des Plaines Valley and the Sag Valley. As water drained during the Tinley glacier melt,
water was diverted from the north into the Des Plaines Valley. Ice blockages prevented water from
flowing east, resulting in flooding over much of the area. This occurred frequently until an outlet at the
headwaters of Hickory Creek was formed (Willman 1971).

The subsequent glacier that built the lake border morainic system deposited sand and gravel through the
current Des Plaines Valley location during its glacier melt. Past the Valparaiso moraine, the water
drained through the Lily Cache Slough into the Du Page Valley before flooding Lake Morris

(Willman 1971). As Lake Morris flooded, it entrenched itself, creating a steep escarpment resulting in a
river cut up to 6 miles wide and through bedrock. The eroded bedrock from this process is found along
the Des Plaines Valley at Joliet, Lockport, Channahon, and Morris. As the glacier receded, Lake Chicago
continued to drain, lowering its level below the current Lake Michigan levels, ending the Woodfordian
glacial period.

Additional glaciations and flooding events continued over time as lake levels fluctuated. The Chicago
outlet river continued to form, deepening erosion through bedrock and splitting at its origin from the lake,
forming today’s two Lake Michigan outlets, the Des Plaines River and the Cal-Sag Channel.

H.2.3 Bedrock Geology

Bedrock in the Chicago Area was deposited during the Cambrian to Pennsylvanian eras and overlies
Precambrian crystalline rock. The sedimentary rocks generally have very gentle dips and have been
subject to periods of uplift, tilting, and erosion, resulting in several unconformities. The Kankakee Arch,
a broad anticlinal structure trending northwest to southeast across the southern half of the Chicago area, is
the major bedrock structure. The sedimentary rocks generally dip gently to the east from the arch toward
the Michigan Basin. This structure is complicated by the Sandwich Fault Zone, southwest of Joliet, and

H-6



the Des Plaines Disturbance, a roughly circular down-faulted area in northeastern Cook County thought to
be a meteorite impact structure. Devonian rocks can be found beneath Lake Michigan while Mississipian
rocks have been removed from the entire area by erosion, except in the Des Plaines Disturbance where
they have been preserved by down faulting. Pennsylvanian rocks are found only in the southwest part of
the area where they are preserved by down faulting on the Sandwich Fault Zone. Figure H.2-3 represents
the geologic stratigraphy of the area.

Time Stratigraphy Rock Stratigraphy
o
§ S| Thickness Kinds of Rock
£ @ 9] hr'vn = &
] 2 Q0| oo 3 £
z 1 3 &ls| & 8
8| ¢
cjj &’ 0-350 till, sand, gravel, silt, clay, peat, marl, loess
E. §, Kewanee Carbondale 0-125 shale, sandstone, thin limestone, coal
& a Spoon 50-75 as above but No. 2 coal
g Val. Burl.-Keokuk 0-700 Limestone
S |kind. Hannibal Shale, siltstone
Dev. [Up. Grassy Creek 0-5 shale in solution cavties in Silurian
c Racine 0-300 Dolomite, pure in reefs, mostly silty, argilaceous, cherty between reefs
Z?n Waukesha 0-30 Dolomite, even bedded, slightly silty
gz 8
2 S
@ T Joliet 40-60 Dolomite, shaly and red at base, white, silty, cherty above, pure at top
% Kankakee 20-45 Dolomite, thin beds, green shale partings
()
< Edgewood 0-100 Solomite, cherty, shaly at base where thick
- Neda 0-15 Oolite and shale, red
2 Brainard 0-100 Shale, dolomitic, greenish gray
5 Magquoketa |Ft. Atkinson 0-50 Dolomite, green shale, coarse limestone
May Scales 90-120 »
Ed. Shale, dolomitic, gray, brown, black
. Wise Lake Dolomite, buff, pure
£ - 170-210 - : -
o Galena Dunleith Dolomite, pure to slightly shaly, locally limestone
- - - 2 Guttenberg 0-15 Dolomite, red specks and shale partings
2 g g Nachusa 0-50 Dolomite and limestone, pure, massive
'g © c o X Grand Detour 20-40 Dolomite and limestone, medium beds
B = H Platteville — - - -
S g § Mifflin 20-50 Dolomite and limestone, shaly thin beds
S € Pecatonica 20-50 Dolomite, pure, thick beds
= Glenwood 0-80 Sandstone and dolomite, silty, green shale
@ Ancell
St. Peter 100-600 |Sandstone, medium and fine grained, well rounded grains, chert rubble at base
c Shakopee 0-70 Dolomite, sandy, oolitic chert, algal mounds
'-% Prairie du |New Richmond 0-35 Standstone, fine to coarse
S Chien Oneota 190-250 |Dolomite, pure, coarse grained, oolitic chert
© é Gunter 0-15 Sandstone, dolomitic
b4
- Eminence 50-150 |Dolomite, sandy
§
- Potosi 90-220  |Dolomite, drusy quartz in vugs
§ s § Franconia 50-200 [Sandstone, glaconitic, dolomite, shale
‘E 'é - Ironton 80-130 |Sandstone, platly dolomitic, medium grained
8 © | Galesville 10-100 |Sandstone, fine grained
¢ | E
a g Eau Claire 370-570 |Siltstone, dolomite, sandstone ans shale, glaconitic
o
& Mr. Simon 1200-2900 [Sandstone, fine to coarse, quartz pebbles in some beds
Pre-
Cam Granite

FIGURE H.2-3 Columnar Section of the Rock Strata in the Chicago Area



H.2.3.1 Lakefront Region

Reef structures are common to the Upper Silurian rocks of northwest Illinois and southwest Wisconsin
(Bretz 1939). These are seen in local Chicago quarries. The reef structures consist of domes of massive,
unusually coarse-grained, vuggy, and fossiliferous dolomite with finer grained, less fossilferous, dense,
and well-bedded dolomite dipping radially off their flanks. Horizontal, inter-reef strata separate the reefs.

In general, the bedrock in the Chicago area belongs to the Silurian System. The Silurian System has a
maximum thickness of 500 ft in the southeastern part of the Chicago region, but is measured as only

230 ft thick near the Des Plaines Disturbance, where Silurian strata are overlain by the shale of the Upper
Devonian-Mississipian age. The overall system has a slight eastward dip.

H.2.3.2 Mid-System and Down System Regions

The mid- and down-system regions are largely comprised of dolomite beds. The dolomite beds are
strong, hard, brittle, and not affected by desiccation. The primarily dolomitic Silurian formations stand in
vertical walls in local quarries where they are mined to produce crushed rock products. They part easily
along the argillaceous laminations that occur along the bedding planes. The dolomite beds are also
subject to solution by groundwater. This is especially true along joints intersecting the bedrock surface.
The solution process produces openings in the rock and increased permeability.

Porous white masses, generally the size of pebbles, are common in many of the Silurian dolomite
formations (Bretz 1939). The occurrence or absence of these masses is often the criterion for recognizing
the formation contacts. They are often referred to as chert nodules, but usually only consist partly of
dense, hard chert that forms light gray cores surrounded by the white, porous material that is a mixture of
microcrystalline chert and dolomite.

The shale beds are only moderately strong, moderately hard, and slake when exposed. Cores from the
shale Maquoketa group begin to split into chips soon after recovery. The shale beds are generally less
fractured, not subject to solution by groundwater, and less permeable than the dolomite beds.

H.2.4 Overburden Geology

H.2.4.1 Lakefront Region

The lake plain area along the coast of Lake Michigan has been relatively flattened over time by wave
erosion and minor depositions in low areas, and has remained relatively un-eroded by modern streams and
rivers that flow above. The lake plain region is composed of Equality Formation materials, specifically
the Dolton and Carmi Members, consisting of silt, sand, gravel, and clay deposits that accumulated in the
glacial lakes over time.

The Dolton Member is predominantly sand but contains beds of silts, pebbly sand, and gravel. The
materials that comprise the Dolton member are typically about 10 ft thick, but some of the more
prominent spits can be as thick as 25 ft. Sand and pebbles can be found along narrow belts along the
more prominent shorelines were waves eroded the till, silt, and clay. The Dolton Member is exposed in
sand pits in the Wilmette spit southwest of Wilmette.

Closer to the city along the lakefront, the Carmi Member is predominates. It consists primarily of silt that

is generally well-bedded or laminated. Much of the Carmi Member is also sandy and is comprised of fine
sand and clay. In the Chicago area, they are exposed at the top of clay pits near Blue Island and Dolton.
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Generally, Richland loess or modern soil overlies the Equality Formation. Nearer the lock area of the
lakefront, overlying soils tend to be man-made.

H.2.4.2 Mid-System Region

With the formation of each morainic system, materials were deposited as the glaciers receded. Because of
this, the mid-system of GLMRIS can be characterized by either the Valparaiso morainic system to the
west or the lake plain system to the east and into Indiana. Proposed GLMRIS locations along the

Calumet Rivers and into Indiana can be characterized by lake plain overburden geology and since that
was discussed in detail above, it will not be discussed further in this chapter.

The mid-system region near the fork of the Cal-Sag Channel and the Chicago Sanitary and Ship Canal
can characterized by the Wadsworth Till Member of the Valparaiso morainic system, glacial outwash
plain, or Grayslake peat for areas near the channels itself. The Wadsworth Till Member consists mostly
of gray clayey till. Toward west Chicago, the outermost of the Valparaiso moraine, the till is slightly
lighter in color, siltier, and contains more gravel lenses. The Wadsworth till contains an abundance of
black shale from Mississippian and Devonian formations, both as pebbles and as finely ground particles.
Erosional channels created from outlets from glacial lakes contain outwash predominantly comprised of
sand and gravel. The soils found in the outwash plains contain sand bars that are described by the Henry
Formation. Finally, the mid-system region can also be characterized by Grayslake peat which is found in
areas surrounding the canals. Grayslake peat occurs in areas bordering existing lakes or in depressions
that previously were lake basins. Although dominantly peat, it includes organic silts and contains
interbedded silts and sands that represent slopewash into the basins. Grayslake peat is generally less than
20 feet thick, but can be thicker in some larger areas. Most areas are less than 5 ft thick, however.

H.2.4.3 Down System Region

As previously discussed, in the Chicagoland area during the Pleistocene era, glacial drifts from the
Wisconsinan Stage covered bedrock to depths as great as several hundred feet. The Wisconsinan Stage is
divided into five substages, of which the majority of the drift in the Chicagoland area was deposited
during the Woodfordian substage. The Wedron Group, which primarily consists of till, forms the majority
of the drifts or moraines in the area and was discussed above as part of the Henry Formation. The
Wedron Group is divided into four formations, which are (in ascending order) the Tiskilwa, Lemont,
Wadsworth, and Kewaunee Formations.

The Tiskilwa consists of calcareous, red gray to gray, medium textured clay loam, to loam diamicton with
lenses of gravel, sand, silt, and clay that oxidizes to red brown, brown, or yellow brown. The two
members in the Tiskilwa Formation, the Delavan and Piatt, contain coarser and grayer diamicton. The
Lemont Formation has three members: the Batestown, Yorkville, and Haeger, which successively go
from fine to coarse-textured. The Lemont Formation consists of calcareous gray, fine to coarse-textured
silty clay, to sandy loam that contains lenses of gravel, sand, silt, and clay.

In the south and west of Chicago, the Wadsworth overlaps the Yorkville Member. The Wadsworth
Formation consists of calcareous, gray, fine textured diamicton that contains lenses of sorted and stratified
clay, silt and fine sand. The Kewaunee Formation has three members: the Shorewood, Manitowac, and
Two Rivers, which are comprised of reddish, silty clay to silt loam matrix where the grain size gets
progressively coarser as the members ascend.

H-9



H.2.5 Hydrogeology

There are four major aquifers in the Chicago area: glacial drift, shallow bedrock consisting of Silurian
dolomite, and two deep bedrock aquifers, the Cambrian-Ordovician and the Mount Simon aquifers
(Hughes et al. 1966). The shallow bedrock aquifer directly underlies the glacial drift in the Chicago area.
It contains clayey layers that locally act as a confining layer on top of the upper bedrock aquifer,
producing perched water tables. However, locally, the upper bedrock aquifer is in hydraulic contact with
the drift, particularly where the overburden is relatively thin and/or granular in nature, receiving recharge
from precipitation percolating down through the drift. Shale from the Maquoketa Group forms an
aquitard separating the shallow bedrock aquifer from the deep bedrock aquifer system.

Many studies (Hughes et al. 1966) suggest that the productivity of the shallow bedrock aquifer is
primarily through “solution openings in the upper part of the aquifer” developed on the vertical jointing.
Most of the wells in the upper bedrock aquifer are completed in the upper 75 ft of rock because solution
channels are concentrated there (Suter et al. 1959). However, aquifer testing for the Tunnel and Reservoir
Plan (TARP) (U.S. Environmental Protection Agency 1977) indicated that the horizontal permeability
along bedding planes is higher than the vertical, joint-controlled permeability. It is likely that both types
of structures contribute to permeability in the upper bedrock aquifer with the relative importance varying
with depth. Near the bedrock surface where the solution process is most active and has the best access to
the vertical joint sets, permeability is primarily along these joints. Deeper in the rock column, it appears
that bedding is the controlling structure.

H.2.6 GLMRIS Study Sites

An array of locations were determined to be appropriate for the measures included in the various
alternatives suggested for the Great Lakes Mississippi River Interbasin Study (Figure H.2-4). Localized
geotechnical characterization of each site, as well as design considerations, are included. Because many
sites include a structural component or components, a summary of the various possible foundational
requirements is shown in Table H.2-3.

H.2.6.1 Wilmette, IL
Location used in Alternatives D-1, D-4, and E-1.
H.2.6.1.1 Bedrock Geology

The current topography of the coastal area was formed

from the Wisconsinan glaciations. As a result, deposits of

glacial till were left behind, and over thousands of years

of precipitation, ravines were carved out and are still visible today. The underlying regional bedrock in
the area is Silurian-age dolomite. Dolomite beds are strong, hard, brittle, and not affected by desiccation.
The primarily dolomitic Silurian formations stand in vertical walls in local quarries where they are mined
to produce crushed rock products. They part easily along the argillaceous laminations that occur along
the bedding planes. Fractures are common within the formations and therefore subject to solution by
groundwater.
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FIGURE H.2-4 GLMRIS Proposed Project Locations
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TABLE H.2-2 Proposed Locations and
Alternative Matrix

Alternatives

Location

Buffer Zone
Technolgies with a Buffer Zone

Mid-System Control Technologies without a
Technology Alternative with a Buffer Zone
Mid-System Separation Cal-Sag Open Control
Mid-System Separation CSSC Open Control
Technolgies with a Buffer Zone
Lakefront Hydrologic Separation
Mid-System Hydrologic Separation

Wilmette, IL
Chicago, IL X
Stickney, IL X X
Alsip, IL X x | x
Calumet City, IL
T.J. O’Brien, IL X | x
State Line IL/IN X | x

Hammond, IN X | x

P
b

>

Brandon Road, IL x| x| x| x

H.2.6.1.2 Overburden Geology

The overburden geology of Wilmette consists mainly of glacial lakebed soils. These soils are mainly
comprised of lacustrine silt and sand from glacial Lake Chicago. The northern part of the area could also
contain overburden material characteristic to the Wadsworth Till Member and the Highland Park moraine.
Compact, gray, silty and clayey till is the most common material encountered along the coastal zone of
Mlinois. This till is exposed along the coastal bluffs, as well as the material first encountered beneath
most soils within the area. The thickness of this till can vary greatly depending on the surficial landscape
and erosion locally.

Near Winnetka, Illinois, the Zion City and Highland Park moraines dead-end into Lake Michigan. Long-
term wave erosion along this morainic upland has resulted in bluffs that form the highest and steepest
landscape along the Illinois coast. Slopes along the bluffs are considerably variable and can range from
near vertical to about 45 degrees. These bluffs are sometimes discontinuous due to v-shaped ravines that
open into the lakeshore.
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TABLE H.2-3 Possible Foundational Requirements at Applicable GLMRIS Location

Foundational Requirements Specified

Location | Structural Measure in Structural Appendix
Existing Pump Station .
Rehab Unspecified
Wilmette, g 3 g
I ANS Treatment Plant New. plar}t construct.ed on site, large footprint would likely
require pile foundations
Physical Barrier Pile foundation, sheet pile to 30 ft (seepage)
Lock Concrete walls (likely to be founded on piles) with concrete floor
Electric Barrier Concrete floor (mat foundation)
Chicago, IL ANS Treatment Plant New_plaqt construct.ed on site, large footprint would likely
require pile foundations
Physical Barrier Pile foundation, sheet pile to 30 ft (seepage)
Stickney, IL | Physical Barrier Pile foundation, sheet pile to 20 ft (seepage)
Alsip, IL Physical Barrier Pile foundation, sheet pile to 20 ft (seepage)
ICI? L. City, Physical Barrier Pile foundation, sheet pile to 20 ft (seepage)
Lock Concrete walls (likely to be founded on piles) with concrete floor
Electric Barrier Concrete floor (mat foundation)
TJ. ANS Treatment Plant New- plaqt construct.ed on site, large footprint would likely
O'Brien. IL require pile foundations
’ Controlling Works Likely to include dam with sluice gates, pile foundation with
Structure sheet piles likely
Guide walls Sheet pile
ISIiate Line, Physical Barrier Pile foundation, sheet pile to 20 ft (seepage)
E\e;mmond, Physical Barrier Pile foundation, sheet pile to 20 ft (seepage)
Lock Concrete walls (likely to be founded on piles) with concrete floor
Brandon ; ; .
Electric Barrier Concrete floor (mat foundation)
Road, IL

Guide walls

Sheet pile

H.2.6.1.3 Hydrogeology

An Illinois State Geological Survey (ISGS) water well search failed to locate active wells near the
proposed location. Nearby borings indicate a varying water level, as well. Overburden water levels were
recorded anywhere from 7.5 ft to 22 ft below the surface. In some nearby borings, water was not
encountered at all.

H.2.6.1.4 Design Considerations

The borings located in Enclosure A show that soft clay is present in the overburden material. Because of
this, standard footings may not be appropriate for the construction of a foundation at this location and
deep foundations such as piles may need to be considered. If either an Aquatic Nuisance Species (ANS)
Treatment Plant or Physical Barrier were to be constructed on-site, pile foundations would be
recommended for these features.
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The bedrock material does not present significant construction problems from a general overview of the
materials they are comprised of. Before any design work, local subsurface investigations are
recommended with specific analyses on bearing capacity, seepage, and slope stability.

H.2.7.1 Chicago, IL
Location used in Alternatives D-1, D-4, and E-1.
H.2.7.1.1 Bedrock Geology

Similar to the majority of the sites considered in this report, the Chicago location for hydrologic
separation is underlain by sedimentary rock that dates to the Silurian Age. The Silurian rocks present at
the bedrock surface are predominantly dolomite. The top of the bedrock surface under Chicago does not
run parallel to existing topography and is a complex grid of buried valleys, lowlands, and uplands
(Figure H.2-5). An ISGS well and boring search shows that near the proposed location, Silurian bedrock
was found between 110 to 120 ft.

H.2.7.1.2 Overburden Geology

Soils encountered along the Chicago Sanitary and Shipping Canal (CSSC )near the lakefront are part of
the Equality Formation. These soils are mainly composed of silt, sand, gravel and clay deposits that
accumulated in glacial Lake Chicago. The Equality Formation is divided into two groups: the Carmi
Member and the Dolton Member. Similar to the Stickney Location, the proposed Chicago location
contains soils belonging to the Carmi Member. Soils typical to the Carmi Member are dominantly silt,
generally well bedded or laminated. Deposits of sand are common, as well as trace sand material within
the strata. Clay is also commonly intermixed within the strata as well.

Within the metropolitan Chicago area, a dense layer of outwash sand and gravel, as well as hard, silty till
that contains abundant gravel clasts derived from local bedrock, create a strata of material that has come
to be known as “Chicago hardpan.” This hard-to-penetrate layer of material poses a concern for
foundations that are required to be drilled at a depth at or beyond the hardpan material. Though hard to
drill through, this layer of hardpan provides a good bearing for deep foundations. Near the proposed area,
Chicago hardpan has been found around 75 ft below the surface.

H.2.7.1.3 Hydrogeology

A search of the ISGS database shows no active wells near
the proposed Michigan Avenue location for the hydrologic
separation. Studies performed by the Illinois State Water
Survey show that four major aquifer systems exist in the
Cook County Region. These aquifers include (from
deepest to more shallow) Elmhurst-Mt. Simon, deep
bedrock (typically Cambrian-Ordovician), shallow bedrock,
and unconsolidated.

The distribution of sand and gravel aquifers (resulting from glacial deposits) are irregular, and the
individual aquifer properties are variable. Local borings taken near the Chicago Harbor Lock indicate an
unconsolidated water level at around 10 ft below the surface or at the elevation of Lake Michigan. The
next nearest known aquifer is in the Silurian dolomite nearly 120 ft below the surface.
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FIGURE H.2-5 Profile of State Street in Chicago, IL
H.2.7.1.4 Design Considerations

If a foundation is required 70 ft below the surface, hardpan will be encountered and special drilling
measures will need to be taken. Because some alternatives require either an ANS Treatment Plant or
physical barrier for this site, deep foundations are likely necessary. For the construction of the Trump
Tower foundation, caissons supporting the core of the skyscraper had to be founded on solid rock,
approximately 100 ft below the surface and beyond hardpan. To install temporary casing, Case
Foundation used special drill heads provided by Titan Drilling. For the rock socketed caissons,
percussion tools were designed and built for the project. To drill the sockets, small-diameter downhole
hammers were configured as full-face pilot bits, along with donut-shaped openers that enlarged the pilot
bores. This increased the speed at which deep foundations could be drilled since city ordinance does not
allow night construction work (Deep Foundations, Fall 2009). With the construction of a dam or structure
near this location, similar issues will be encountered during construction and these techniques may have
to be employed for deep foundations. Once solid bedrock is encountered, neither the bedrock nor the
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overburden materials present a construction concern. Before any design work, local subsurface
investigations are recommended with specific analyses on bearing capacity, seepage, and slope stability.

Unconfined aquifers are vulnerable to surface contamination and there are many sources of contamination
in the Chicago metropolitan area. Construction in this area could disturb contained contamination and
mitigation measures would need to be evaluated.

H.2.8.1 Stickney, IL
Location used in Alternatives C-2, D-2, and E-2.
H.2.8.1.1 Bedrock Geology

As previously stated, Silurian dolomite is present at the

bedrock surface for almost all of Cook County. Underlying

the Silurian surface are the Cambrian and Ordovician

strata, respectively. The Silurian surface layer of rock is

considered to be very fissured, with both horizontal and

vertical fractures. Since the CSSC was formed by excavation into bedrock, it is typically exposed along
waterways and as a result, many studies observing the nature of the fissures in the surface layer have
occurred.

According to USGS, near-vertical fractures were prevalent throughout the study area. In the walls of the
CSSC, fractures were tightly to near-fully sealed. Silurian dolomite in this area was indentified belonging
to the Racine Formation. At the location closest to the possible Stickney hydrologic separation site,
blocked walls of Silurian dolomite from the Racine Formation, along with overlying unconsolidated
deposits, could be easily viewed from a boat (Figure H.2-6).

FIGURE H.2-6 Vertical Bedrock Outcrop along CSSC
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H.2.8.1.2 Overburden Geology

The soils in the area surrounding the Chicago Sanitary and Shipping Canal and around the proposed
Stickney, Illinois location are almost exclusively materials belonging to the Carmi Member of the
Equality Formation. The Equality Formation is composed of sand, silt, gravel and clay deposits that
accumulated in glacial lakes. The Equality Formation is divided into two members: the Carmi and the
Dolton. The Carmi Member is dominantly silt and clay.

The Carmi Member is dominantly silt, generally well bedded or laminated. Beds of sand are also typically
present throughout the member, but they are typically only a few feet thick. Beds of clay are common, as
well. In historic borings of the nearby area, silty clay with trace or some sand composes the majority of
the borings presented. It was not uncommon to see strata of sand, and one boring included a layer of peat,
as well. Hardpan is also to be expected in the vicinity as it was encountered at the existing McCook
Reservorr site.

From the borings located near the proposed location included in Enclosure C, a significant amount of
unnatural fill has been placed at the Stickney location. Specifically, borings B1-A, B-1B, B-3, and B-5
show rubble, metal, bricks, glass, coal tar, and chemical odors noted on the boring logs.

H.2.8.1.3 Hydrogeology

A search of the ISGS water well database shows at least two active wells in the area. Both wells are
drilled into the natural bedrock aquifer and have a capacity ranging from 10 to 100 gpm. The pump that
was rated at 100 gpm was listed as a permanent pump and installed on May 10, 1999.

Information from historic borings logs of the unconsolidated portions of the area show a water table that
ranges in depth from 5 ft to 15 ft below the surface in the area.

H.2.8.1.4 Design Considerations

The bedrock and overburden material do not present significant construction problems from a general
overview of the materials they are comprised of. However, a March 30, 2013, site visit saw a potential
slope failure of construction near the proposed Stickney site (Figure H.2-7). Some of the borings near the
proposed location indicated large amounts of unnatural fill, possibly leading to the collapse of the
damaged structure and potential slope failure. Though it is not known that this caused the failure noted
during the site visit, special precaution with regard to slope stability and bearing capacity should be taken
at this location, and unnatural fills should be removed before any foundation construction is started.

Before any design work or construction, local subsurface investigations are recommended with specific
analyses on bearing capacity, seepage, and slope stability. Any unnatural fill in the vicinity of the
construction of the physical barrier would need to be removed and replaced before both sheet piling and
pile foundations were constructed.
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FIGURE H.2-7 Damaged Structure Due to Possible Slope Failure
H.2.9.1 Alsip, IL
Location used in Alternatives C-2, D-4, E-1, and E-2.
H.2.9.1.1 Bedrock Geology

Like the Calumet City area, the Alsip Dam location bedrock is

comprised of Silurian dolomite underlain by Ordovician

dolomite and limestone. Both the Silurian and Ordovician

systems consist of marine sediments deposited by a shallow sea that covered much of the interior part of
the continent. The bedrock in the Chicago area is relatively flat, but has a slight eastward dip due to the
Kankakee Arch. The surface of the bedrock is an undulating plain with steep sloped valleys as much as
100 to 150 ft deep of which are entrenched. The slopes on the bedrock surface are rarely parallel to the
slopes of the present topography, and it is apparent that the modern rivers and streams have little to do
with the formation of the bedrock surface.

H.2.9.1.2 Overburden Geology

With the formation of each morainic system, materials were deposited at the forefront of the receding
glacier. Geological mapping of the Cal-Sag Channel shows that the region is comprised of glacial river
bottom and outwash materials.

Grayslake peat is the most dominant soil type directly surrounding the Channel boundaries. It occurs in
areas bordering existing lakes or in depressions that previously were lake basins. Although dominantly
composed of peat, it can include organic silts and interbedded silts and sands from local slopewash into
the basins. Grayslake peat is generally less than 20 ft thick and in some areas is less than 5 ft thick.

The other areas surrounding Grayslake peat near the Cal-Sag Channel include soils that are a part of the

Valparaiso and Tinley morainic systems, as well as soils typical to lake plain glacial deposits. Soils
typical to the moraines are largely silty, sandy, or gravelly till with local areas of silty, clayey till. Locally
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present within the lake plain deposits are soils characterized from the Equality Formation. Largely
composed of silt, sand, gravel and clay from previous glacial lakes, soils from the Equality Formation are
present throughout the area and can even be found underlying the Grayslake peat near the shore.

H.2.9.1.3 Hydrogeology

From an I1SGS of active or observation wells near the project site, two active wells were located within

the vicinity of the proposed project location. For the pumping well identified, water was obtained from
rock at a depth of 112 to 170 ft below the surface. It was discovered that the pumping level was 100 ft

when pumping at 3 gpm for 2 hours. The other well identified by the ISGS was an observation well for
the Sanitary District.

Like the Calumet City area, the Alsip location is also underlain by Silurian dolomite that contains many
fractures that can serve as an aquifer for moderate amounts of water. Higher yields of water can be
obtained from the more deeply buried Ordovician sandstone.

2.9.1.4 Design Considerations

Data obtained from an ISGS well water database search indicated that bedrock in this area was
encountered 23 ft below the surface. Bedrock at this location would be considered good for bearing the
deep piles required for the proposed physical barrier. Before any design work, local subsurface
investigations are recommended with specific analyses on bearing capacity, seepage, and slope stability.

During an initial site visit to the area, it was observed that outfall structures hydrologically connecting
smaller catchments empty into the Cal-Sag near Crawford Avenue (Figure H.2-8). Because of this, any

hydrologic separation should take place downstream of these outfalls so that ANS do not have a bypass
through the system.

FIGURE H.2-8 Outfall in Cal-Sag Channel
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H.2.10.1 Calumet City, IL
Location used in Alternative E-1.
H.2.10.1.1 Bedrock Geology

Cook County is situated on the eastern flank of the southward

plunging Wisconsin Arch. Silurian rocks thicken eastward into

the Michigan Basin and the underlying Cambrian and Ordovician

strata thicken southward into the Illinois Basin. The bedrock is

typically encountered at an average depth of 300 feet. Silurian-Devonian dolomite and limestone is
present at the surface of the bedrock shelf for nearly the entire part of Cook County.

Nearby bedrock sampling from previous projects show a strata with locally porous dolomite, interbedded
with dolomitic shale as the top layer of bedrock in the area. Though bedrock in Cook County is
encountered at an average depth of 300 feet, bedrock was locally encountered at about 50 to 80 ft near the
project site. The Silurian formation of bedrock in the area measures to about a depth of 450 ft (about

400 ft thick). Beyond that, Ordovician shale was encountered until the bedrock boring ended.

H.2.10.1.2 Overburden Geology

The overburden geology of the Calumet City site is likely lake plain. Lake plain geology is characterized
by relatively flat, glacio-lacustrine deposits formed by the slow moving waters of glacial Lake Chicago.
Local topography typically varies less than 50 ft with a minimum elevation of 580 ft and a maximum
elevation of 699 ft above sea level. The soils within the lake plain region consist of poorly drained lake
clay with silt, lake sand, and gravel.

Subsurface investigations near the project site indicate local soil strata that vary between silt and clay.
Some sand seams and topsoil were encountered in many borings, as well. The water table in the area was
located anywhere between the surface and at a depth of 10 ft below the surface.

H.2.10.1.3 Hydrogeology

A local well search in the area indicated that there are no active pumping wells; however, according to
ISGS Aquifer Mapping, there is likely a shallow aquifer present in the area less than 50 ft below the
surface. There is also likely a major rock aquifer within 300 ft of the surface.

Silurian dolomite forms the uppermost bedrock aquifer in Cook County. The upper part of the dolomite
has numerous fractures, crevices, and solution cavities that can provide moderate amounts of water to a
well. Higher yields are obtained from the more deeply buried Ordovician St. Peter sandstone, Cambrian
Ironton-Galesville sandstone, and the upper part of the Mt. Simon sandstone, which is also Cambrian.

H.2.10.1.4 Design Considerations

Though the bedrock and subsurface material do not present direct structural concerns, local subsurface
investigations would be required to determine if any concerns arise locally. Bedrock at this location
would present good bearing for pile foundations required to build the proposed physical barrier. Before
construction local investigations requiring bearing capacity, seepage, and slope stability parameters will
need to be evaluated as part of the foundation and embankment designs.
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A site visit to the location of the Calumet City area presented some structural concerns. Because of
nearby landfill operations (Figure H.2-9) and protected wetlands, a direct tie-in to the bridge structure
would be required at this site because of environmental and mitigation concerns. Coordination with
IDOT would be required.

FIGURE H.2-9 View of Bishop Ford Bridge with Landfill Operations
in the Foreground

H.2.11.1 T.J. O’Brien, IL
Location used in Alternatives: D-1 and D-2.
H.2.11.1.1 Bedrock Geology

Like the majority of the Chicago bedrock system, Silurian dolomite
underlies the overburden soils near the proposed GLMRIS site. This
dolomite ages from the Niagaran Series and is commonly referred to as
Racine dolomite. Along the great lakes region, the Niagaran Series is
exposed in many places and forms an outcrop belt that swings northward
along the west side of Lake Michigan from Chicago then travels east
through the eastern end of Michigan’s upper peninsula to Lake Huron.

The topography of the bedrock in the area does not follow the surficial topography. Many highs and lows
are present in the bedrock surface. Nearby, Stony Reef Island presents a bedrock high likely due to the
rock toughness. Though this rock hill feature presents a bedrock high, bedrock lows are present directly
cast of Lake Calumet, which are much closer to the proposed site. Nearby geologic mapping shows a
bedrock surface near 525 ft below the surface.

H.2.11.1.2- Overburden Geology

The overburden geology of the Lake Calumet region is typical of the Lake border soils. The soils in this
area referred to as the Lemont drift which is comprised of soil typical of the Carmi and Dolton Members
of the Equality Formation.
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Right along Lake Calumet, soils from the Carmi member are present. Clay and silt are predominant but
localized areas of peat can also be seen. These soils are well bedded due to the slow retreat of the glaciers
that deposited these materials. Further to the west along the Illinois/Indiana state line the Carmi Member
transitions to the Dolton Member. The clay and silt of the Carmi Member become sand and gravel. The
thickness of the overburden layer can vary greatly locally but thickness generally increases from 1 ft near
Thornton, IL to about 225 ft thick east of Burns Harbor, IN.

H.2.11.1.3 Hydrogeology

The Lake Calumet region has two aquifers that are used for pumping purposes, the Calumet aquifer and
the deeper bedrock aquifer. The Calumet aquifer is an unconsolidated aquifer that is unconfined and
continuous through areas east of Lake Calumet but is only present in scattered location west of Lake
Calumet.

An ISGS water well search showed that active pumps within the area typically utilize the deeper bedrock
aquifer for pumping activities. Typical depths of these wells ranged from 100 to 300 ft with a pumping
rate no larger than 20 gpm.

H.2.11.1.4 Design Considerations

The bedrock and overburden material do not present significant construction problems from a general
overview of the materials they are comprised of. Structural features in this area include an ANS
Treatment Plant, a Controlling Works Structure (likely a dam with sluice gates), and guide walls that
would all include deep foundations and/or sheet piling. Clay material would dictate the use of piles and
could present difficultly for driving sheet piling. Before any design work, local subsurface investigations
are recommended with specific analyses on bearing capacity, seepage, and slope stability.

H.2.12.1 State Line, IL/IN

Location used in Alternatives: D-1 and D-2.
H.2.12.1.1 Bedrock Geology

Because of its proximity to the T.J. O’Brien location, underlying

bedrock varies very little. The bedrock in this is primarily

dolomite, limestone, and shale. Near the state line location, the

bedrock is Silurian dolomite from the Niagaran Series. This

bedrock formation is up to 3001t thick in the study area. In Indiana

the rock formation is known as the Wabash Formation whereas in Illinois this rock formation is referred
to as the Racine dolomite.

The Niagaran Series of dolomite contains an irregularly distributed network of vertical fractures. They
are typically more abundant near the bedrock surface, where the bedrock has been more weathered. The
fractures decrease in number with depth because the rock becomes more competent. Along with
fractures, vertical faults can be found within this rock formation. Most faults are oriented northwest to
southeast and are 2 to 3 miles long. The nearest fault to the state line location either to the west along the
Little Calumet River or just a bit further south near highway 94.
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H.2.12.1.2 Overburden Geology

The land surface overburden soils near the State Line location consists of soils from the Equality
Formation of the Wisconsinan glacial movement. These soils are primarily sand but can contain thin,
discontinuous beds of muck and peat, as well as pebbly sand and gravel. The sand is typical of shore and
shallow-water lake deposits that defined former locations of spits and beaches. The land surface deposits
are referred to as the Dolton Formation in Illinois and Atherton Formation in Indiana.

Just south of the proposed location the overburden soils become more composed of sand with silt. In
Indiana, these soils are referred to the Atherton Formation whereas in Illinois this formation is called
Parkland Sand. Soils typical to these formations are well sorted, medium-grained sand that was blown
from the glacial outwash and beach deposits into dunes and sheet-like deposits around the dunes.

H.2.12.1.3 Hydrogeology

An ISGS water well search indicated that there are at least two active wells near the project location that
utilize the Silurian-Devonian aquifer in the area. The total depths of these wells vary but neither extend
beyond 365 ft below the surface. A pumping rate of about 10 gpm is achieved in both wells. According
to the USGS the Silurian-Devonian aquifer is pumped for both commercial and industrial supply and
serves as a source of drinking water within the proposed location’s area. This aquifer is pumped more
extensively in Illinois than Indiana. The Silurian-Devonian aquifer is in direct hydraulic contact with the
overburden aquifer and is recharged primarily by vertical flow through the confining unit (typically till).

Surficial sands of the Dolton Member, Parkland Sand, and permeable fill deposits constitute the Calumet
aquifer, the overburden aquifer near the proposed location. The position of the water table in the Calumet
aquifer ranges from near land surface along the Lake Michigan shoreline to more than 100 ft beneath the
highest dunes. The depth to water in most places along the state line area is less than 15 ft. This can vary
though because the water table has been lowered in some areas due to ditching, drainage, and
urbanization.

H.2.12.1.4 Design Considerations

The bedrock and overburden material do not present significant construction problems from a general
overview of the materials they are comprised of. Before any design work, local subsurface investigations
are recommended with specific analyses on bearing capacity, seepage, and slope stability. Because
surface water in the area runs northwest and drains into Lake Calumet, any potential runoff from
construction activities may need to be redirected.

H.2.13.1 Hammond, IN
Location used in Alternatives: D-1 and D-2.

H.2.13.1.1 Bedrock Geology
The consolidated rocks of Lake County include more than 4,000 ft of limestone, dolomite, sandstone and
shale of Cambrian through Devonian age which rest on a granite basement that is designated
Precambrian. These rocks constitute a series of strata that are gently flexed to form the saddle-like

structure that is known as the Kankakee Arch. The inclination of the bedrock units is generally
southeastward with an average dip of 5 to 7ft per mile.
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The bedrock surface lies anywhere between 15 to 270 ft below unconsolidated glacial material and is
considered a preglacial erosional feature, therefore; its surface has no relationship to contours on the
present land surface. The general attitude of the bedrock surface indicates that surface drainage was
northward. Bedrock elevation ranges from a low of about 450 feet above sea level near Lake Michigan to
a high of about 650 ft on the ridge in the south under the Kankakee Plain.

According to Figure H.2-10 the surface layer of bedrock, the Antrium shale, is approximately 260 million
years old and the granite baselayer of bedrock ages to more than 600 million years. The sedimentary
rocks were deposited on top of the granite base layer from the rise and fall of sea levels over time. The
sandstones are thought to be derived from the Canadian Shield, the limestones were deposited from
moderately shallower waters, and the dolomites and dolomitic limestones resulted from the
postdepositional alteration of the limestone. Silurian limestone and dolomites near the top of the bedrock
column contain significant fractures or solution features. The solution features are a result from
percolating groundwater.

H.2.13.1.2 Overburden Geology

The Hammond Location for hydrologic separation lies within the Calumet Lacustrine Plain which
consists of a variety of materials, including fine lake silt and clay, paludal deposits of muck and peat, sand
beach with accompanying sand dunes, sand and fine gravel laid down by glacial outwash and as till
inclusions, and caly-rich till units of varying thickness and areal distribution.

From the borings (Enclosure A) closest to the proposed location of the dam structure, the stratigraphy of
the soil in the area seems to vary between clayey silt and silty clay with some sand seams appearing on
the boring logs. The presence of sheet piling indicates that the bedrock in the nearby area is deep and the
overburden is not extremely dense (Figure H.2-11).

Most of the sand and clay sediments present in borings of the area were deposited late during the
Wisconsinan Age as lake-bottom or near-shore deposits of glacial Lake Chicago. Sediment-laden
meltwater from the retreating glacier trapped by the Valparaiso Moraine to the south, east, and west and
by the retreating Lake Michigan ice lobe to the north accumulated to form Lake Chicago. As the silt and
clay settled out of suspension, great thicknesses of mud accumulated across the lake basin. Outwash sand
and gravel washed into the lake and settled rapidly, forming the bars and seams present in the overburden
material today. Figure H.2-12 shows the generalized south west-northeast cross section physiography and
interrelationships of unconsolidated deposits.

H.2.13.1.3 Hydrogeology

Surface hydrology in the Hammond region has been greatly altered from natural conditions. The natural
drainage was extremely poor and as a result the area is swampy and subject to frequent flooding. To allow
for industrialization, much of the areas have been ditched and drained. The water table in the area has
been lowered as 5 to 10 ft, as well. Even with changes, the area is still subject to frequent flooding during
rain events.

There are three aquifer systems in Northern Indiana: the Calumet, Valparaiso, and Kankakee aquifers.
The Calumet aquifer extends from Lake Michigan through a wedge-shaped area encompassing the
northern quarter of Lake County, which encompasses Hammond, IN. This aquifer is an unconfined
aquifer with a water table that ranges from 5 to 75 ft in thickness. The location of the aquifer is typically
15 ft or less below the surface but can be as deep as 90 ft below the surface in higher dunes areas. This
can be verified by the boring located in Enclosure H, in which the water table was located around 15 ft on
some borings, but not encountered at all in others near the Hammond location.
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FIGURE H.2-10 Columnar Section of Rock Strata in
Northwestern Indiana

H.2.13.1.4 Design Considerations

Most of the clay deposits in the Lake County region are Illite, clay derived from nearby shale, which is
considered a stable clay. Therefore no significant structural problems are directly related to the properties
of clay in the area. It should be noted though that structural properties of clay can greatly alter with the
presence of water. Since there are anticipated deep foundations required at this location, a local
subsurface investigation will be required to identify local soil stratigraphy and material properties before
any construction work is to begin. In particular, bearing capacity, seepage, and slope stability parameters
will need to be evaluated as part of the foundation and embankment designs with a focus on parameters

needed for pile design.
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FIGURE H.2-11 Sheet Pile Observed during 30 March 2013 Site Visit

FIGURE H.2-12 Generalized Cross Section of Unconsolidated Composites
H.2.14.1 Brandon Road, IL
Location used in Alternatives: D-1, D-2, D-4, and E-1.
H.2.14.1.1 Bedrock Geology

Bedrock near the Brandon Road is composed of dolomitic

limestone from the Silurian period. The Silurian strata dips to the southeast at about a rate of about 10 ft
per mile. The thickness of this strata increases from less than 50 ft in McHenry, Kane, and Kendall
counties to more than 450 ft thick in southeastern Will County. Near Joliet the thickness is an average of
100 ft thick. Along rivers, exposures of the dolomitic limestone are common.The Silurian Rocks are
mainly dolomite and are silty at the base. The Silurian formation is divided into two series: the
Alexandrian and Niagaran. The Niagaran Series is the uppermost of the two series and is further divided
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into the Joliet, Waukesha, and Racine formations. The Niagaran Series is white to light gray, with some
deposits of chert that can generally occur in the upper part of the series. The base of the dolomite is
generally green, pink, or red and is slightly silty.

H.2.14.1.2 Overburden Geology

Land surrounding the Brandon Road Lock and Dam area is comprised of soils characteristic from
movements of the Valparaiso Moraine, as well till from outwash plains and glacial Lake Chicago. All of
the overburden deposits are characteristic of the Wisconsinan Glacial period.

The Valparaiso Moraine was the first major moraine of the Cary substage of the Wisconsinan Glacial
period. three minor moraines associated with this stage include: the Minooka, Rockdale, and Manhattan
located in Northeastern Illinois. The Rockdale Moraine terminates near the proposed site. Sand and
glacial till are typical to this morainal system.

Closer to the present day Des Plaines River, soils common to historic glacial sluiceways are more
common. Here the sand and till typical of surrounding areas are mixed with gravel and silt deposited
from glacial waters eroding the exposed bedrock in the area.

H.2.14.1.3 Hydrogeology

There are four main aquifers in the Chicago area. In order from shallowest to deepest they include:
overburden aquifers (sand and gravel), shallow Silurian aquifers, the Cambrian-Ordovician aquifer, and
the Mt. Simon aquifer. Joliet, IL utilizes deep water pumping systems that tap into the Cambrian-
Ordovician aquifer system. In descending order the aquifer consists of the Galena-Platteville dolomite,
Glenwood-St. Peter sandstone, Prairie du Chien Formation of Ordovician age, the Eminence-Potosi
dolomite, Franconia Formation, and Ironton-Galesville sandstone of Cambrian age. The Cambrian-
Ordovician aquifer is normally encountered at a depth of 500 ft and averages about 1,000 ft in thickness.

A search of the ISGS water well map service showed an abundance of wells near the project site that
pumps from the bedrock aquifer system in the area. Flows pumped ranged from 8-20 gpm and were
inbedded in the limestone strata. Suter et al. (1959) estimated the practical sustained yield of the
Cambrian-Ordovician in the Chicago area at 46 million gallons per day. This practical yield is the
amount of water that can be pumped out of the aquifer without the eventual dewatering of the Ironton-
Galesville sandstone or exceeding recharge.

By 1980, strain on deep well aquifers was evident especially in major pumping areas such as Joliet.
Dewatering of the uppermost aquifer layers was substantial and by 1980, all of the Galena-Platteville and
nearly one-fourth of the Glenwood-St. Peter had been withdrawn. Because of this strain IDOT division of
water resources has been charged with allocating Lake Michigan water to cities and towns with respect of
population being served and other projected factors. Joliet still plans to continue deep aquifer pumping.

H.2.14.1.4 Design Considerations

The bedrock and overburden material do not present significant construction problems from a general
overview of the materials they are comprised of. The presence of coarse grained material in the area
would be beneficial to driving sheet piling likely required for the guide walls for the proposed new lock
structure. Before any design work, local subsurface investigations are recommended with specific
analyses on bearing capacity, seepage, and slope stability.
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H.2.15.1 Reservoirs

With the construction of structures that would restrict the flow of water, mitigation structures such as
tunnels and reservoirs would be required for the diversion of water. Every alternative utilizes a
combination of reservoirs; therefore, four appropriate locations were identified as potential locations for

diverted water. Four possible locations for reservoirs have been proposed with two of the reservoirs
expected to be constructed out of clay material and two expected to be excavated into bedrock. The

general characteristics of each reservoir are noted in Table H-2.4. For further discussion of reservoirs, see
Appendix J: Civil Design. Because of the proximity of the possible locations, as well as the uniformity
of the bedrock and overburden material within the Chicago area, these locations will be characterized as a

group with the exception of the State Line location which has been discussed above.

TABLE H.2-4 GLMRIS Reservoir Characteristics

~~ [0} fem
eS| 5|53 %2e
Clay Reservoirs 85 | 2€ | 8¢W g4
M -5 3 o 2 &
T | @ g ©
New Reservoir at Oak Lawn, IL
(Mid-System Control Technologies without a Buffer Zone, Mid-System Separation
CSSC Open Control Technologies with a Buffer Zone, Mid-System Hydrologic
Separation) 10 ft 3tol 588 530
New Reservoir at State Line, IL/IN
(Technology Alternative with a Buffer Zone, Mid-System Separation Cal-Sag Open
Control technologies with a Buffer Zone) 14 ft 3tol 580 921
g 5 g e
Excavated Reservoirs GE | ZE | 2E€| =0
A = 3 8
O
Second Reservoir at McCook, IL
(Mid-System Control Technologies without a Buffer Zone) 292 2000 2614 | 35000
Second Reservoir at McCook, IL
(Lakefront Hydrologic Separation) 286 1000 3050 20000
Second Reservoir at McCook, IL
(Mid-System Separation Cal-Sag Open Control Technologies with a Buffer Zone, Mid-
System Hydrologic Separation) 250 2000 2180 25000
Second Reservoir at Thornton, IL
(Mid-System Control Technologies without a Buffer Zone) 285 2000 3703 | 48500
Second Reservoir at Thornton, IL
(Technology Alternative with a buffer Zone, Mid-System Separation Cal-Sag Open
Control Technologies with a Buffer Zone) 135 2000 2200 14500
Second Reservoir at Thornton, IL
(Lakefront Hydrologic Separation) 296 2400 2550 | 41430
Second Reservoir at Thornton, IL
(Mid-System Separation CSSC Open Control Technologies with a Buffer Zone, Mid-
System Hydrologic Separation) 200 2000 1742 16000
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H.2.15.1.1 Locations and Associated Alternatives

TABLE H.2-5 Reservoir and Alternative Matrix

Alternatives
Reservoirs C2 | D1 |D2|D4|E1|E2
McCook, IL X X X | X
Thornton, IL X | X X X | X | X
Oak Lawn, IL X X X
State Line IL/IN X X

H.2.15.1.2 Bedrock Geology

The bedrock in the Chicago area includes Cambrian up through the Ordovician and Silurian systems. The
uppermost bedrock is comprised of Silurian age dolomite. Within this system are the Racine, Sugar Run,
Joliet, Kankakee, Elwood, and Wilhelmi Formations. When combined, the thickness of these formations
is generally around 300 ft The dolomite within each formation is strong, hard, brittle, and not affected by
desiccation. The shale and dolomitic shale of the Ordovician system are only moderately strong,
moderately hard, and slake when exposed. The shale beds are generally less fractured, not subject to
solution by groundwater, and less permeable than the dolomite beds.

H.2.15.1.3 Overburden Geology

Typical Chicago overburden soils vary in thickness. Near the McCook and Oak Lawn locations,
overburden soils range from 30-60 ft thick, whereas Thornton overburden soils can be less than a foot
thick because of a bedrock high in the area. The upper soils consist of silty clay, but lenses of granular
materials ranging from silty sand to clean gravel containing occasional boulders are noted. Below this
upper layer lies a dense stratum of highly over-consolidated silt, containing significant amounts of gravel,
cobbles, and boulders. This material has been noted as difficult to sample and drill through. This layer
has been designated the Lemont Drift

H.2.15.1.4 Hydrogeology

Static groundwater levels in the bedrock are generally located 10 to 60 ft below the surface. Groundwater
is also encountered in the overburden and is dependent on lenses of sand and gravel, and the location on
the site. Nearer the Des Plaines River, static water levels have been noted at approximately +12 CCD.
Near the Chicago Sanitary and Ship Canal, static water was recorded typically between 0 and -2 CCD.

H.2.15.1.5 Design Considerations

The dense layer of over-consolidated silt lying below the uppermost overburden soil layer can present
difficulties for drilling and tunneling operations. This material, which has been designated the Lemont
Drift, has been noted as difficult to drill and sample through during the existing McCook project.
Excavators have had limited ability to penetrate this material. Along with this difficult material, boulders
sometimes up to 5 ft in diameter or greater may also have been encountered. Reservoirs constructed out
of clay material will require analyses to assure proper compaction, stability of side slope, and that no
seepage issues occur during construction. For the excavated reservoirs, blasting operations will be
required to bore into the bedrock, so further analysis of the bedrock will be required. Special precautions,
such as grout curtains, may be required to prevent seepage issues in fissured bedrock. Cutoff walls will
also likely need to be constructed to manage seepage through the overburden where significant layers of
sand and silt are present.
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ENCLOSURE A

BORING LOGS NEAR WILMETTE, IL, LOCATION
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ENCLOSURE B

BORING LOGS NEAR CHICAGO, IL, LOCATION
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ENCLOSURE C

BORING LOGS NEAR STICKNEY, IL, LOCATION
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ENCLOSURE D

BORING LOGS NEAR ALSIP, IL LOCATION
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Hole No. SB-1

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-1 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
& DIRECTION OF HOLE 16. DATE HOLE o012 81012012
[JVERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 45
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 TOPSOIL 1 All samples are 'Bulk Samples' retrieved
0.0 from side of test pit.
_ 0.8 —
0.8 B
Brown Sandy SILT, few gravel (ML) 2
0.8
— 1.9 —
3
1.9
4.5
45 |
ENG FORM H-129 PROJECT HOLE NO.
AR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-1




Hole No. SB-2

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,856.8 E 1,109,816.4 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 2
file number) SB-2 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
STARTED COMPLETED
6. DIRECTION OF HOLE ,
16. DATE HOLE 8/10/2012 8/10/2012
[JVvERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 TOPSOIL
0.2
Brown CLAY, some sand, (CL) 1 All samples are 'Bulk Samples' retrieved
0.2 from side of test pit.
_ 1.8 —
_| 5 |
1.8
— 5.0 —
50 ¢ |
ENG FORM H-130 PROJECT HOLE NO.
AR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-2




Hole No. SB-3

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,564.1 E 1,109,645.7 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-3 FAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
& DIRECTION OF HOLE 16. DATE HOLE o012 81012012
[] VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.5
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 TOPSOIL
N 1 All samples are 'Bulk Samples' retrieved
0.2 from side of test pit.
_ 2.0 —
0.7
Brown Silty Clayey SAND (SC-SM)
| 5 |
2.0
_ 3.5 —
3.5
Brown Silty CLAY, trace gravel (CL) 3
] 3.5 —
55
5 |
ENG FORM H-131 PROJECT HOLE NO.
MAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-3




Hole No. SB-4

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,222.6 E 1,109,685.3 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-4 FAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
& DIRECTION OF HOLE 16. DATE HOLE o012 81012012
[JVERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 TOPSOIL 1 All samples are 'Bulk Samples' retrieved
0.0 from side of test pit.
_ 1.2 —
0.4 B
Brown CLAY (CL)
_| 5 |
1.2
_ 3.0 —
3.0
Brown Silty Sandy CLAY, trace gravel, trace 3
organics (CL) 3.0
_ 5.0 —
50 ¢ |
ENG FORM H-132 PROJECT HOLE NO.
AR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-4




Hole No. SB-5

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,320.1 E 1,109,971.9 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-5 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
STARTED COMPLETED
6. DIRECTION OF HOLE :
16. DATE HOLE 8/10/2012 8/10/2012
[JVvERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
01 TOPSOIL
Brown SILT (ML) 1 All samples are 'Bulk Samples' retrieved
] 0.1 from side of test pit. —
1.0
_ | 5 |
1.0
_ 35 —
3
] 3.5 —
5.0
50 ¢ |
ENG FORM H-133 PROJECT HOLE NO.
AR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-5




Hole No. SB-6

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,829,893.3 E 1,109,773.7 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 2
file number) SB-6 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
" STARTED COMPLETED
6. DIRECTION OF HOLE :
16. DATE HOLE 8/9/2012 8/10/2012
[C] VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.5
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
01 TOPSOIL
Brown Clayey SAND, some gravel (SC) 1 All samples are 'Bulk Samples' retrieved
] 0.1 from side of test pit. —
2.1
2
] 2.1 —
4.5
45 |
ENG FORM H-134 PROJECT HOLE NO.
MAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-6




Hole No. SB-7

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,067.1 E 1,109,984.1 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-7 FAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
" STARTED COMPLETED
6. DIRECTION OF HOLE :
16. DATE HOLE 8/9/2012 8/10/2012
[C] VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.0
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
01 TOPSOIL
Brown Sandy CLAY, silt and gravel (CL) 1 All samples are 'Bulk Samples' retrieved
] 0.1 from side of test pit. —
1.9
1.9
Gray CLAY (CL) 2
B 1.9 —
2.9
3
B 2.9 —
4.0
40 | \ |
ENG FORM H-135 PROJECT HOLE NO.
MAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-7




Hole No. SB-8

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,830,000.0 E 1,110,411.0 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-8 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
& DIRECTION OF HOLE 16. DATE HOLE o012 81012012
[JVERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 Gray SILT (ML) 1 All samples are 'Bulk Samples' retrieved
0.0 from side of test pit.
_ 1.0 —
| 5 |
1.0
_ 3.0 —
3.0
Brown Sandy CLAY, trace silt, trace gravel 3
(CL) 3.0
_ 5.0 —
50 ¢ |
ENG FORM H-136 PROJECT HOLE NO.
AR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-8




Hole No. SB-9

DIVISION INSTALLATION SHEET 1
DRILLING LOG Chicago Test Pit OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT NA
Saganashkee Slough 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station)
Palos, IL N 1,829,625.1 E 1,110,359.2 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY NA
TesTech 13. TOTAL NO. OF “DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and OVERBURDEN SAMPLES : 3
file number) SB-9 TAKEN
14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
Greg Reid 15. ELEVATION GROUND WATER
& DIRECTION OF HOLE 16. DATE HOLE o012 81012012
[] VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK NA 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.5
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
0.0 Brown CLAY, trace gravel (CL) 1 All samples are '‘Bulk Samples' retrieved
0.0 from side of test pit.
] 1.0 —
| 5 I
1.0
] 3.0 —
3.0
Gray Silty CLAY, trace sand, trace gravel (CL) 3
3.0
— 4.5 —
45 |
ENG FORM H-137 PROJECT HOLE NO.
MAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Saganashkee Slough SB-9




H-138



ENCLOSURE E

BORING LOGS NEAR CALUMET CITY, IL LOCATION

H-139



H-140



A

1IN =5,000 FT

H-141 Path: JALRC_Projects\PRJ_GLMRIS\MXD\Borings\CalCity.mxd



H-142



H-143



H-144



H-145



H-146



H-147



H-148



ENCLOSUREF

BORING LOGS NEAR T.J. O'BRIEN, IL LOCATION

H-149



H-150



A

1IN=5280FT

H-151 Path: JALRC_Projects\PRJ_GLMRIS\MXD\Borings\TJOB.mxd



H-152



H-153



H-154



H-155



H-156



H-157



H-158



H-159



H-160



H-161



H-162



H-163



H-164



H-165



H-166



H-167



H-168



H-169



H-170



H-171



H-172



ENCLOSURE G

BORING LOGS NEAR STATE LINE, IL LOCATION

H-173



H-174



A

1IN=10,417 FT

H-175 Path: JALRC_Projects\PRJ_GLMRIS\MXD\Borings\StateLine.mxd



H-176



H-177



H-178



H-179



H-180



H-181



H-182



H-183



H-184



H-185



H-186



ENCLOSURE H

BORING LOGS NEAR HAMMOND, IN LOCATION

H-187



H-188



A

1IN =500 FT

H-189 Path: JALRC_Projects\PRJ_GLMRIS\MXD\Borings\Hammond.mxd



2. LOCATION (Coordinates or Station)

Sta. 1920 - N1481433.4450; E390575.1897

. HOLE NO. C-1
DIVISION INSTALLATION SHEET 1
DRILLING LOG North Central Chicago District OF 2 SHEETS
1. PROJECT JOB NUMBER 10. SIZE AND TYPE OF BIT 4 in. PA
Little Calumet River, IN 200604307 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

NGVD 29; NAD 17 (iN St. Plane)

12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY _ Diedrich D-50
Subsurface Exploration, Inc. 13. TOTAL NO. OF OVER- 'DISTURBED : UNDISTURBED
4. HOLE NO. {As shown on drawing I BURDEN SAMPLES TAKEN | 14 |
st':i;r:gf ;‘;ﬂﬁg ' C-1 14. TOTAL NUMBER CORE BOXES N/A
Mark Baker 15. ELEVATION GROUND WATER 586.8
6. DIRECTION OF HOLE "STARTED TCOMPLETED
16. DATE HOLE I I
(XIVERTICAL  [JINGLINED DEG. FROM VERT. E l 8-10-06 ( 8-10-06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 601.80
. TOTAL %
2 DEPTH DRILLED INTO ROCK A 18. TOTAL CORE RECQVERY.FOR BORING N/A %
19. SIGNATURE OF T
9. TOTAL DEPTH OF HOLE 35.0 %W
CLASSIFICATION OF MATERIALS % CORE | B@X O REMARKS
ELEVATION | DEPTH T
END - RECOV- AMPLE (Drifling time, water loss, depth
() (ft) LEG (Description) ERY @/Q weathering, etc., if significant)
a b c d e g
Clayey silt - brown - loose, moist (ML)
2 TV 2234
- AN
o0 |WC=17.1%
598.8_ | 3.0
598.3 35 | Silty fine sand - brown- loose - moist (SP-SM) S-2 3468
T Clayey silt - brown - medium dense - moist 50 2455- WC=5.9%
(ML) ’
50 o |s5568
N — 0,
70 WC=14.8%
58 Tan | aaas
. 1489
95 WC=14.8%
501.8__ | 10.0
‘| Medium sand - gray - medium dense - moist
(SP) .
42 oo 41710
. 150
12.0 WC=4.2%
589.3__| 125
Sandy silt, little clay - dark brown to black -
loose - saturated (SM) S-6
58 | 125- |2L1L
14.5 e
586.8 15.0
T I Organic silty clay - black - medium dense - Water at 15 ft. WD
o] moist (OH) S-7 | 2-2-4-7
EAARAAA 54 15.0- |WC=77.3%
MARNAAA 17.0 | LL=70%, PL=39%, PI=31%
IARRAAA
MARRANN
MARAAAA
ARAAAA
583.8__ | 18.0___ oAy
Silty clay, trace fine sand - gray - stiff to very S8 |{7-7-10-13
stiff (CL 67 17.5- | WC=13.5%
(CL)
195 |Qp=1.5
ENG FORM PREVIOUS EDITIONS ARE OBSOLETE. H-190 PROJECT ] HOLE NO.
MAR 71 1836 (modified by GCA 1/94) Little Calumet River, IN C-1




HOLE NO. C-

ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet] 41 s Hole No. C-1
PROJECT INSTALLATION SHEET 2
~ Little Calumet River, IN Chicago District OF 2 SHEETS
CLASSIFICATION OF MATERIALS % CORE [ BOX OR REMARKS
ELEVATION } DEPTH | | ggeND (Description) RECOV- | SAMPLE (Drilling time, water loss, depth
(ft) ] P ERY NO. weathering, etc., if significant)
a b [+ d e f g
Silty clay, trace fine sand - gray - stiff to very
stiff (CL) S9 [58-11-12
75 20.0 - | Qp=2.0 tsf
22.0 |WC=17.1%
Silt fraction increases with depth.
S$-10 | 3-7-8-11
58 22.5- | Qp=2.0 tsf
245 |WC=18.1%
S-11
8-9-14
83 25.0 - _
570 | QpP=2.0tsf
g3 | g |32
260 |Qp=275tsf
g3 | a0 |10-16:25
315 | Qp=2.5tsf
5 | smo. |7-9-15:26
350 |Qp=3.0tsf
566.8__| 35.0
End of Boring
‘Borehole backfilled with soil cuttings and
bentonite chips upon completion.
ENG FORM PREVIOUS EDITIONS ARE OBSOLETE. . PROJECT ] HOLE NO.
MAR 71 1836 (modified by GCA 1/94) H-191 Little Calumet River, IN C-1




Hele Ne. L-575

DIVISION INSTALLATION HELT
DRILLING LOG North Central Chicago District or?  sHEETS
V. PROJECT 0. 1Z¢ AnD TYPg oF miT 43¢ I.D. HSA
Little Calumet River Levees - West Reach T ™
LOCATION (Coordinatee or Statien) NGVD
- 5.. 148}:3482' ‘2:‘,' E 389914.5 12. MANUFACTURER'S DESIGNATION OF DRILL
ILLING AGEN -
Dodson-Lindblom Associates, Inc. Mobile B-57
13. TOTAL MO, OF OVER- |oisTuReszO tUNDISTURSED
4 HOLE NO. (As ahewn on drewing ttle] 575 BURDEN SAMPLES TAKEN | | 0
S ARE OF BRCER : 14. TOTAL NUMEER CORE BOXES O
William Wallace 18. ELEVATION GROUND WATER See remarks
§. DIRECTION OF HOLE 16. DATE M |sTARTED !coum.l:v [1-)
XJvarTicaL [JiNcuinED ous. Frrom venr. | oLe { 8-31-91 __18-31-91
— 17. CLEVATION TOP OF HOLE 601.4
7. THICKNESS OF OVERBURDEN 75°.0
16. TOTAL CORE RECOVERY FOR BORING N /A %
§. DEPTH DRILLED INTO ROCK 0.0 13. SIGNATURE OF INSPECTOR
I9. TOTAL OEPTH OF HOLE 25 0 1 .
eLevaTion| pepTH |LecEND CLASSIFICATION OF MATERIALS A CORE 1BOX OR REMARKS
srion] oenr s Bl MO M| et
601.1 |0.3 Topsoil - 4"
Z Dark brown silt, little clay -
= little fine to coarse sand, =
- medium dense, very low - e —
- plasticity, damp, contains 1?3/" ISSO_I 6 6_818 79 =
— root fragments, fill : we = 18.74 —
- ML 2.5 —
598.4 3‘9': Gray silty clay, some fine —
= to coarse sand, trace gravel —
— very stiff, medium plasticit‘q(/" “|ss- 2{ 5-10-8 —
- damp to moist, contains '8 3.5- | qu* = 4.0 tsf —
- sand seam, fill cL 5.0 we = 17.5% —
5— —
595.9 | 5.5 —
] Dark gray clayey silt, [
3 11;t1e finelto z:?tf'selsand, Y, ss- 3| 4-6-7 —
- trace gravel, s it 8  16.0- | No H.P. reading [
- plasticity, damp to moist 7.5 we = 21.5% [
-] CL-ML : e —
593.4 8.6 Gray and brown silty clay, [
. some fine to coarse sand, —
— trace gravel, very stiff, 13/“ SS- 4| 4-6-11 —
— medium plasticity, damp to L] 8.5~ | qu* = 4.0 tsf —
5 moist cL 10.0 | we = 17.4% —
10— ) -
3 -
3 —
590.4 11.9; Gray silty clay, some fine [713  |[ss- 5| 4-9-12 e
_ to coarse sand, little 8" 11.0-| qu* = 3.0 tsf —
] gravel, very stiff, medium 12.5 we = 16.5% —
] plasticity, damp -
- CL —
- —
] [
587.9 [13.57 -
- Gray silty clay, little fine| 1¢ s$- 6| 5-9-11 —
— to coarse sand, trace gravel| 8" 13.5-| qu* = 3.0 tsf —
- stiff to very stiff, medium 15.0 | we = 22.12 -
- plasticity, moist :
15— CL —
— @ 16.0' - 17.5', iron- [~
. stained ¢/ [ss- 7| 2-6-9 —
] 18 16.0-| qu* = 2.0 tsf [
7 17.5 | wec = 20.9% -
3 1y [ss- 8 3-7-9 -
] 18" 118.5-| qu* = 2.0 tsf —
= 20.0 we = 21.77% -
ENG FORM PROJECT HOLE NO.
MAR 71 1836 erevious eniTions waggsesoLeTe. Littie Calumet River Levees 'WonReach L-575

(TRANSLUCENT)



Hele Neo. L-575
OIViSion INSTALLATION SHEET )
DRILLING LOG North Central Chicago District oF 7 SHERTS
1. PROJECT 0. S1ZE AND TYPE OF 8IT 47 L.D. HS
Little Calumet River Levees - West Reach . -
LOCATION (Coordinates or Station) NGVD
N 1481380.2, E 389914,5 12. MANUFACTURER'S DESIGNATION OF DRILL
S ORILLING AGENCY ] Mobile B-57
Dodson-Lindblom Associates, Inc. 13. TOTAL NO. OF OVER- | sTURBED { UNDISTURBED
4. :?'L:':lw:awm on drawing ml.! L-575 BURDOEN SAMPLES TAKEN f 10 0
S NAME OF ORILLER : 14. TOTAL NUMBER CORE UOXES O
william Wallace 18. ELEVATION GROUND WATER See remarks
6. DIRECTION OF HOLE 16. DATE HOL |STARTED !coun.l'rlo
dVlITICAL (JincLingD DEG. FROM VERT. ) nove I 8-31-91 : 8-31-91
. ELE TOP OF HOLE
7. THICKNESS OF ovErsuroen 25,0 7 yATor e 601.4
18. TOTAL CORE RECOVERY FOR BORING N/A %
|8 OEPTH ORILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE 25.0 4 . jM
ELEVATION| DEPTH |LEGEND A rory T ERIALS =€€’€v¢- ::?53?.'! 7 2—:‘;:?:‘::;.-{/4-,". of
a b 3 d . £ 9
— Gray silty clay, little -~
] fine to coarse sand, trace -
. gravel, stiff to very stiff ull
— medium plasticity, moist 18/~ |ss- 9| 3-6-10 —
- CL | '8 ©21.0-| qu* = 2.0 tsf =
- 2. = 19.3% -
— 5 weC 19.37% —
— -
— -~
3 18/, [ss-10]| 5-7-9 —
— '8 P3.5-1 qu* = 2.0 tsf —
— 25.0 we = 20.5% -
576.4 | 25— —
— End of boring at 25.0' No water encountered -
] while drilling. -
7 No water encountered —
— immediately after —
- drilling. -
T No water encountered —
- after 24 hours. Hole }-
= caved to 18.4' —
— |
- —
= -
— —
— [
— -
-] [
= 2
— —
— -
- —
: m
— b
_ -
— —
3
—_
—
—
ENG FORM PROJECT HOLE NO.
war 71 1836 previous eoimions ane OBIOLETEL | 103 Littls Calumet River Levess- West Reach ' L—575

(TRANSLUCENT)




Helo No. 1-576

DIVISION TWSTALLATION SEET |
DRILLING LOG North Central Chicago District OF 7 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 43" T.D. HSA
Little Calumet River Lavees -~ West Reach . [
. LOCATION (Coardinates or Statian) NGVD
N 1481512.5, E 390136.0 12. MANUFACTURER'S DESIGNATION OF DRTLL
3. ORILLING AGENCY Mobile B=57

Dodson-Lindblom Associgtes, Inc.

13. TOTAL NO. OF OVER- DISTURBED { UNOISTURSED
4. HOLE NO. (Ae shown on drawing titla! BURDEN lA-FL!l.TAK!N ! ‘ 3
and file mumbed H L-576 i 12 R
& NANE OF ORILLER 14. TOTAL NUMBER CORE BOXES O
William Wallace 18. ELEVATION GROUND WATER See remarks
8. DIRECTION OF HOLE | STARTED |coMPLETED
18. DATE HOLE ‘
K verTicaL [JiNncuINED ONG. FROM VERT. | 10-1-91 i 10-1-91
17. ELEVATION TOP OF HOLE 394 .5
7. THICKNESS OF OVERBURDEN 30.0 .
16. TOTAL CORE RECOVERY FOR BORING N /A L]

- DEPTH DRILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR

. TOTAL DEPTH OF HOLE 30.0 Q4. 4 J/ML\

;TFHIIIHIIE‘HIIHIIIIHIIITI]IHIIIIII'HIIITIIIIHIIIIHIIIIHIIIH]TIII|IHIIH|I|IIIIllllllrlll

. % CORE |sox om / memanxsy 7
ELEVATION D!:.m LEGEND c“”"",‘,‘,‘;‘.‘:,:‘.?;:”“"" RECOV- 5A='S,.l ’M&‘“J:’.'Ij".’mﬂ:ﬁ“
aq c P 9
_ "
594.2 [0.3 3 Topsoil - 3.5
- Dark brown clayey silt, some
— fine to coarse sand, trace
- gravel, stiff to very stiff,jl4/ ~ [ss- 1] 3-3-3
- low plasticity, moist, 18 L.0- [ qu* = 2.0 tsf
—_ contains organic material, 2.5 |wc = 20.67
- fil1 CL-ML
591.5 3. 06— @1.2' - 1.4', sand seam
- Gray silt "and" fine sand,
. little clay, loose, low 14/ 5s- 7] 1-3-3
p— plasticity, wet, contains 18" 3.5- |we = 30.5%
- root fragments, iron-stained 5.0 | Water at 3.5' while
7 £111 ML drilling.
5 —1
588.5 | 6.0
- Brown fine sand, trace silt, |14/ ss- 3| 0-0-1
- very loose, wet SP-SM 8 6.0- |we = 25.8%
— 7.5
—
- @ 8.5' - 11.0', dark gray,
— little silt, contains 12/ |ss- 4 2-2-1
= organic material and shell| ® 8.5- |we = 24.5%
— fragments 10.0 Gravel = 77
— g Sand = 797
10— Fines = 147
- Sand heaved 3' into
— hollow stem augers
583.5 1.6
- Gray silty clay, little fine[)g/ ss- 5| 6-8~12
- to coarse sand, trace gravel}l 8" 11]1.0-| qu* = 1.5 tsf
_ stiff, medium plasticity, 12.5 | we = 20.0%
- moist L
3 l&/, §8- 6| 4-8-12
— B 13.5-| qu* = 1.5 tsf
] 15.0 | we = 20.47
1 R-Test (3T-1):
15— c = 0.31 tsf @ = 22.9°
- ¥d = 110.4 pef
— @ 16.0' - 17.5', some fine
jm to coarse sand, little 16/ 1s8- 7| 4-5-7
7 gravel 8 16.0-| qu* = 1.5 tsf
] 17.5 jwe = 17.97
- Q-Test (3T-2):
= we = 16,27
. c =0.91 tsf @ = 0.3°
] ¥d = 116.3 pef
- @ 18.5' - 19.3', "and" fine LL = 34 PI = 18
— to coarse sand, little 16/.. $S-8AH 4-5-8
= gravel 18 18.5- | qu* = 1.5 tsf
— 20.0 | we = 15.47 (SS-84)
- we = 20.3% (SS-8B)
EN&:??“ 1836 Previous eoiTions-ht@busoLeTE. FROJECT HOLE NO.

Littie Calumet River Levaes ~WestReachl 1._57¢
(TRANSLUCENT)



FLoculou TCoordinates or Station)
N 1481512.5, E 390136.0

3. DRILLING AGENCY

Dodson- Lindblom Associates, Inc.

NGVD

Hele Neo. L-576
DIVISION INSTACLATION SHEET )
DRILLING LOG North Centrai Chicago District or 2 sWEETs
1. PROJECT 10. SIZE AND TYPR OF BIT 43" 1.D. HSA
Little Calumet River Levees - West Reach " or

12 MANUFACTURER'S DESIGNATION OF DRILL
Mobile B-57

and file mumb

4. NOLE NO. (A;dblm on drawing ml.l

L-576

13. TOTAL NO. OF O
BUROEN SAIPL!S TAK!N ’

joisTuRBED

12

T UNDISTURBED

IS WAWE OF ORILLER 14. TOTAL NUMBER CORE Boxes O
William Wallace 15. ELEVATION GROUND WATER See remarks
6. DIRECTION OF HOLE 16. DATE isTARTED !couPerto
CXvenTicaL [JiNcLiNgD DEG. FROM YERT. - DATE HoLe l 10-1-91 H 10-1-91
7. THICKNESS OF OVERBURDEN 30.0 17 ELEVATION TOP OF HoLe 394.5
16. TOTAL CORE RECOVERY FOR BORING N /A L
|8. DEPTH DRILLED INTO ROCK 0.0 1S. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 30.0 0 L 4 Agg&
ZLevaTion| DEPTH |LEGEND A rartprtory T ERIALS hgé'v!- ??5;?.': (D JQA-{:!::K;", depth of
o b < d o P
- Gray silty clay, little -
= fine to coarse sand, trace -
1 gravel, stiff to very stiff —
- medium plasticity, moist, 18/, §S- 9| 4-9-11 —
- contains silt lemses ./ 18 21.04 qu* = 2.0 tsf [
T 22.5 | wc = 21.5% il
- —
— [
- @ 23.5' - 25.0', some fine —
— to coarse sand 18/, |ss-10} 5-8-11 -
— 18 23.54 qu* = 2.0 tsf —
570.0 p4.5 25.0) wc = 21.97 —
25 ] Gray clayey silt, some fine -
- to coarse sand, trace -
I gravel, very stiff, low [~
e plasticity, moist CL-ML —
— 14/, |sS-11 | 4-7-9 —
3 '8 26.04 qu* = 2.5 tsf —
— 27.5| wec = 16.62 —
567.0 7.5 -
- Gray silty clay, little -
— fine to coarse sand, trace —
— gravel, very stiff, medium -
- plasticity, moist CL 16/, [s8-12}| 5-9-11 -
-] '8 28.5- qu* = 2.5 tsf —
3 30.0 | wec = 20.27 -
—t b
564.5 L
30— End of boring at 30.0' Water at 14.3' [
. immediately after -
. drilling. —
= Water at 5.0' at =
- 24 hours. -
— —
— —
- -
- A boring was drilled [T
— offset to obtain Shelbyp—
- tubes 3T-1, 3T-2, and [=
. 3T-3 at 14.0' - 20.0' [T
= 3T-1 Recovery = 24/24" |—
3 3T-2 Recovery = 22/24" [
3 3T-3 Recovery = 24/24" [~
3 -
3 —
- -
EN,‘&:??“ 1836 rrevious eoiTions are ossoLETeH-195 FRosecT HOLE wo.

TTRANSLUCENT)

Little Calumet River Levees- WestReach ' 1-576



Hele Ne. L-577

DIVISION

DRILLING LOG North Central

INSTALLATION
Chicago District

SHEET

or 2 sueEETS

. PROJECT
Littie Calumet River Levees - West Reach

10. SIZE AND TYPx oF BT 4-1" T1.D. HSA

LOCATION ( netes o Statien) NGVD
N 1481334.4, E 390282.1 12. MANUFACTURER'S DESIGNATION OF DRILL
3. ORILLING AGENCY Mobile B-57
Dodson-Lindblom Associates, Inc. 13. TOTAL NO. OF OVER- |o1IsTURBED TUNDISTURBED
4. HOLE NO. (Ae ahewn an drawing title] SURDEN SAMPLES TAKEN | 12 :
and Hile rambed i L-577 :
% NAME OF DRICCER : 14. TOTAL NUMBER CORE BOXES O
William Wallace 18. ELEVATION GROUND WATER See remarks
6. OIRECTION OF HOLE ISTARTED jcomPLET
K)verticaL [Jincuinge OEG. FROM VERT. '6- DATE noLe 9-3-91 ; 9-5-53
17. ELEVATION TOP OF HOLE 595.5
7. THICKNESS OF OVERBURDEN 30.0
16. TOTAL CORE RECOVERY FOR BORING N /A %
|S. DEPTH DRILLED INTO ROCK 0.0 I5. SIGNATURE OF INSPECTOR
5. TOTAL DEPTH OF HOLE 30.0 oy 4.
7
ELEVATION] DEPTH [LEGEND Ao SR ATERIALS :{%:v‘- :fé‘sf{". '4.‘.//{‘:&:,::&5:::‘2’::...3:':‘.’.?’
. b ¢ d ° f .
595.2 Pp.3 Topsoil - 3" -
— Brown clayey silt, some —
— fine to coarse sand, trace [~
. gravel, very stiff, low 1/ |ss- 1] 4-9-10 —
-~ plasticity, damp, contains | 18 1.0-{ qu*= 3.5 tsf -
— wood fragments, fill 2.5 wc = 13.62 —
b CL-ML —
592.0 B.5 — —
— Light brown silt, trace 5, [ss- 2 8-13-11 —
-3 fine to coarse sand, 18 3.5-| wc = 5.7% —
- trace clay, medium dense, 5.0 —
- non-plastic, dry to damp,
& 0—_ £111 _L
590.0 5.5 T ML —
— Brown and gray silty clay, —
— little fine to coarse sand,[7./ " [ss- 3| 3-8-10 —
- trace gravel, very stiff, [*p 6.0- | qu* = 4.0 tsf [~
] medium plasticity, damp to 7.5 we = 20.3% —_
p moist —
3 cL -
587.0 8.5 -] ~
— Gray silty clay, little 16/, |[S8" 4| 2-7-6 —
3 fine to coarse sand, trace B 8.5-1 qu* = 2.5 tsf _
- gravel, very stiff, medium 10.0 we = 19.1% —
h0. 0] plasticity, damp to moist —
- CL [
— @ 11.0-20.0, medium stiff —
. to stiff, moist 1%, [s$- 5] 1-5-6 —
- B l11.0-| qu* = 1.0-2.0 tsf —
] 12.5 | we = 18.1% —
- 18/ S8 6| 2-4-6 [
—] 8" 113,51 qu* = 0.5-2.0 tsf —
- 15.0 wc = 20.87 —
15 rOj -
— —
- 18/ [ss- 7| 2-5-6 —
= 8 16.04 qu* = 1.0 tsf —
] 17.5 we = 21.77% -
- 18/ |ss- 8| 2-6-8 —
= 8" 118.5-] qu* = 1.5 tsf —
= ' 20.0 we = 20.37 -
= ~ HOLE NO.
EN::\: 95“ 1836 Previous eoiTions At GesoLee. :Ic::'g:: "(':alumof River Levees - WestReac ©

{TRANSLUCENT)
{TRANSLUCENT)

L-577



Hele Ne.  L-577
OIViISION INSTALLATION SHERT [
DRILLING LOG North Central Chicago District or 2 SHEETS
T PRoIECT 0. nze AanD TYyrg or miT 4-4'' I.D. HSA
Little Calumet River Levees - West Reach " -
LOCATION (Coordinates or Station) NGVD
N 1481334.4, E 390282.1 72, WANUF ACTURER'S OESIGNATION OF DRILL
3. ORILLING AGENCY Mobile B-57
_Dodlon' Lindblom Associates , Inc. T3 TOTAL NO. OF OvER loufunuo TONGISTURED
4. HOLE NO. (As shown on drawing title| BURDEN SAMPLES TAKEN 1 H
and Hile mmmbed i L-577 i :
S HANE GF GRICCER 14. TOTAL NUMBSER CORE DOXES O
T William Wallace 1S. ELEVATION GROUND WATER See remarks
6. DIRECTION OF HOLE |sTARTED | comrLETRD
dvtnncn. {JincringD OEG. PROM VERT. '6. DATE HOLE l 9-3-91 J- 9-3-91
17. ELEVATION TOP OF HOLE 595.5
7. THICKNESS OF OVERBURDEN 30.0
16. TOTAL CORE RECOVERY FOR BORING N /A [
8. DEPTH ORILLED INTO ROCK 0.0 9. SIGNATURE OF INSPECTOR
5. TOTAL DEPTH OF HOLE 30.0 WA 4 .
ll.tv:ﬂou o:t:ru L!G:ND CLA“"‘C(?,?.Z'::L:AT:MAL, :éc,::oo:v‘- 32-":"3?} (%5;::;:3%:%‘2“3:::’“
- Gray silty clay, little -
3 fine to coarse sand, —
— trace gravel, stiff to f—
_ very stiff, medium 18'4' $s- 9 4-9-13 —
-~ plasticity, moist 2;-2' qu* = 1.5 tsf -
-3 cL 22. =
>71.7 123.87] i i 18/, S8~ 10AB 4-7-11 -
— Gray clayey silt, little 18 23.5-f qu* = 2.0 tsf (10A) [—
] fine to coarse sand, very 25.0 qu* = 3.0 tsf (10B) -
. stiff, low plasticity, we = 18.2%7 (SS-10A —
25«0+ damp to moist we = 16.77 (SS-10B) |—
— CL-ML [
—d b—
569.5 |26.9- - —
. Gray silt, trace fine lqe/" $$” 11| 12-26-23 E
= sand, dense to very dense, 26.0- we = 18.72 —
— non-plastic, damp to moist 27.5 —
3 ML =
— —
3 184, [3%° 12| 14-31-39 -
] 28.5- we = 15,92 -
] 30.0 E
565.5 |30.6 —
- End of boring at 30.0'. No water encountered |~
. while drilling. -
-] No water encountered [
— immediately after —
T drilling. —
-] Water at 25.8' after J}—
— 24 hours. —
- Hole caved to 28.2'. [
- -
] —
- -
PROJECT HOLE NO.
ERARTIM 1836 enevious eormions ame omsoversy o7 Little Calumet River Levees- WestReach l L-577

(TRANSLUCENT)




Hele Ne. L-578
DIVISIoN WITALLATION EET
DRILLING LOG North Central Chicago District or 2 swzeTs

1. PROJECT 10. SI1Ze AnD TYPE OF miT  4-3 ' 1.D. HS
Littis Calumet River Lsvees - West Reoch . -
inates or Statien) NGVD

TMLASIJ_S%% E 390792.0 12 MANUFACTURER'S DESIGNATION OF ORILL
TLLING AGEN: .
Dodson-Lindblom Associates, Inc. 13. TOTAL NO. OF ov.:}()bl]:svgnEZo T UNDISTURSED
4. HOLE NO. (As shewn on drawing title] BURDENM SAMPLES TAKEN l 12 : -~
and tiie mambed L-578 : .
*ﬁ“! ST ORICLER : 14 TOTAL NUMBER CORE BOXES 0
John Benson 18. ELEVATION GROUND WATER See Remarks
$. DIRECTION OF HOLE |sTARTED {comPLETRD
HvenricaL OncLingo DEG. FROM VERT. '6: DATE HOLE I 9-11-91 L 9-11-91
17. ELEVATION TOP OF HOLE 597 . o
7. THICKNESS OF OVERBURDEN 31y
16. TOTAL CORE RECOVERY FOR BORING N /A ., %
9. DEPTH ORILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR
Is. ToTAL DEPTH OF HOLE 30.0 (,
ELEVATION| DEPTH | LEGEND) cuumc(g:o::u ATERIALS h:é’é'v(. ::?Es?.'z (Dratting ..:'::.:,‘;.., depth of
o b c 4 - P ires
596.7 | 0.3 ] Sandy topsoil - 4" —
- Gray clayey silt "and" fine —
—_ to coarse sand, medium -
. stiff, low plasticity, 127, |88°1 1-2-4 —
- moist, fill 18 1.0- qu* = 1.0 tsf —
— CL-ML 2.5 we = 18.1% il
593.5 |3.5 [
. Brown and gray silty clay, l%g, $s-2 4-8-11 —
— some fine to coarse sand, 3.5- qu* = 3,0 tsf —
3 trace gravel, very stiff, 5.0 we = 21.1% —
5.0_"' medium plasticity, moist —
pu CL -
— @ 6.0-7.5, stiff, little —
- fine to coarse sand, iron- 133/. $8- 3 3-6-7 —
7 stained, contains silt seam 6.0- qu* = 2.0 tsf —
— 7.5 we = 20.27 —
— -
588.5 |8.5 ] - —
] Brown and gray silt, trace 17{.. SS° 4 3-4-6 —
— fine sand, trace clay, 8.5- we = 22.1% —
- loose to medium dense, very 10.0 —
0.0__‘ low-plasticity, moist, —
— contains clay lumps —
- ML —
586.0 11.0— -
- Gray silty clay, little 18/ |ss- 5 8-9-14 —
. fine to coarse sand, trace | © 11.0-[  qu* = 3.0 tsf —
— gravel, very stiff, medium 12.5 we = 18.87 —
- plasticity, moist —
- CL -
3 [
3 18/, {886 | 9-9-12 —
- 8 13.5-| qu* = 2.5 tsf —
: 15.0 we = 18.6% —
5 .0_:: L__
= —
- 13|a/" $$ 7 | 2-6-7 —
. 16.0-| qu* = 2.5 tsf —
—] 17.5 we = 19.77% —
— @ 18.5-20.0, stiff to very —
— stiff —
- 16 / gs- 8 2-5-8 —
-] 18" 18.5-| qu* = 2.0-2.5 tsf —
. 20.0 we = 20.0% -
EN&:Q‘RM 1836 enevious eo T'“pf'l'g%m“"‘ 'I:‘i?:lt:‘(':alumof River Lavees 'Wn'Reach] HO“I:OS'78
{TRANSLUCENT)

{TRANSLUCENT) =y



Helo Me. L-578
DIVISION INSTALLATION SHELT
DRILLING LOG North Central Chicago District or 2 sHEETS
7. PROJECT 10. S1IZE AMO TYPRE OF BIT  4-1' 1.D. HSA
Littis Calumet River Levees - West Reach . or
F LOCATION (Coordinates or Station) NGVD
N 1481763.2, E 390792.0 12. MANUFACTURER' S DESIGNATION OF DRILL
3. ORILLING AO?NCY . Mobile B 57
Dodson- Lindblom Associates , :nc. 13, TOTAL "?A” ovE | s TURBRD T UNDISTURBRD
4 HOLE NG {As shown on drewind mu. 1-578 BUROEN SANBLES TAKEN i 12 .
5 NAWE OF ORILLER 14. TOTAL NUMBER CORE soxEs O
John Benson 15. ELEVATION GROUND WATER See Remarks
8. OIRECTION OF HOLE e oATE TATARTEO [COMPLETRD
mvtnncm. [CJNcrineD OeG. FROM VERT, ) TE HOLE l 9‘11"91 9-11-91
7. THICKNESS OF OVERBURDEN 30.0 17 BLEVATION TOP oF HoL® 597.0
8. TOTAL CORE RECOVERY FOR BQRING N /A
fo. oePTH ORILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR
s. TOTAL DEPTH OF HOLE 30.0 %/%‘/
eLevaTion| DEPTH |LEGEND A o AT ERIALS {{é" sAuﬂ.z (Detiting m-.!::r:xtfm. depth of
a b [3 d ° l .' "
3 Gray silty clay, little -
- fine to coarse sand, trace —
7 grave].., _very stiff, medium 18/ |ss- 9 7-11-14 —
= plasticity, moist 18" 21.04 qu* = 3.0 tsf —
= CL 22.5 wc = 18.97 —
- [
3 . -
3 18/, [ss-1d  7-9-14 -
— '8 23.54 qu* = 3.0 tsf —
= 25.0 we = 25.57 —
s ] —
- —
- 184, [SS" 11 6-8-11 —
— 26.04 qu* = 3.0 tsf -
o 27.1 = 24.5% -
_ @ 28.5-30.0, stiff to —
— very stiff l?é. 88-12 8-9-13 -
. 28.5-] qu* = 2.0 - 3.0 tsf [
- 30.0 = 22.97 —
567.0 B0 — -
- End of boring at 30.0', No water encountered [
- while drilling. —
— Water at 28.4' —
- immediately after [
- drilling. —
— Water at 7.2' after —
- 24 hours. [
- Hole caved to 19.0'. [=
— —
= s
ENG FORM PROJECT HOLE NO.
MAR 71 1836 erevious eormions ane omsoLeTeH-199 Littls Calumet RiverLevees- West Reach L-578

(TRANSLUCENT)




Hele Ne. L-591

OIVISION INSTALLATION SHELT |
DRILLING LOG North Central Chicago District or 2 SHEETS
1. PROJECT 0. SIZE AND TYPE OF BT 43" I.D. HSA
Littie Calumet River Levees - West Reach . ar
LOCATION (Coordinatee or Statian) NGVD
N 1481837.8. E 391242.5 12 MANUPACTURER'S DESIGNATION OF DRILL
3. ORILLING AGENCY
"y ; Mobile B57
Dodson-Lindbiom Associates, Inc. 13. TOTAL NO, OF OVER- |isTURBED TUNDISTURSED
4. HOLE NO. (Ae ahown on drawing title] SURDEN SAMPLES TAKEN | |9 : _
and tile ruumbed i L-591 i
S NAME OF DRILLER s 14. TOTAL NUMBER CORE 80XES O
John Benson 13. ELEVATION GROUMD WATER Sce remarks
¢. DIRECTION OF HOLE 16. DATE HOLE |STARTED jcompLETED
D venticaL [Jmcuingo oxa. rmom vear. | o onTE | 9~11-91 9-11-91
17. ELEVATION TOP OF HOLE 598.7
7. THICKNESS OF OVERBURDEN  3() () v
. AL CORE RECOVERY FOR BQRING N /A ‘ 1)
8. DEPTH DRILLED IMTO ROCX 0.0 19. SIGNATURE OF INSPECTOI
9. TOTAL DEPTH OF HOLE 30.0
: CLASSIF % cone [sox REMARKS
ELEVATION| DEPTH |LEGEND A oy TERIALS RECOV- |SAMPLE|  (Dritling tloe. water iass, dopeh of
. b c L] . f 9
598.4 0.3 Topsoil - 3" —
— Brown fine to coarse sand, -
] some silt, trace gravel, —
] medium dense, damp, fill 10/ ss- 1| 5-6-7 —
-] SM 8" N.0- |we = 6.72 -
] 2.5 —
3 -
595.7 | 3.6-4 [—
— Brown and gray silty clay, —
b some fine sand, medium -
1 dense, medium plast:l.c:l.tyCL lgu ss- 2 14;8:11 [—
] moist, fill 3.5- qu¥* = 1.25 tsf [
pn cL 5.0 wc = 18.07% —
5] T
593.2 |5.5] -
— Brown fine sand, trace silt, |
— ——
3 loose, moist, possible fé;l 77 ss- 31| 6-3-2 -
- ®  6.0- |wc =11.07 -
— 7.5 ___
- —
590.2 8.5 ] —
- Brown fine to coarse sand, - 10/“ ss- 4| 4-8-5 —
— "and" graveli, ®drace silt, ] 8.5- —
- medium dense, wet, possible 10.0 | Water at 9.0' while -
- f111 drilling —
10 —] SP-SM we = 10.8% (—
. Gravel = 40% —
588.2 10.5 ] Sand = 537 =
— Gray silty clay, little fine Fines = 7% -
1 to coarse sand, trace 16/ ss- 5] 5-8-11 [—
— gravel, stiff to very stiff,] gv /] - qu* = 3.0 tsf —
~ medium plasticity, moist, 12.5 | we = 19.72 [
] contains silt lenses -
- CL —
-3 -
— -
_ 15/ ss- 6} 14-12-14 —
— 8"  113.5- | qu* = 1.5 tsf —
. 15.0 |we = 19.17% L
— ——
] -
15— -
— L —
= 15/ ss- 7] 6-8-10 =
- 8" 116.0- | qu* = 2.5 tsf [
—] 17.5 |we = 17.27 -l
= —
. 18/ ss- 8] 12-11-7 -
- 18" |18.5- | qu* = 2.0 tsf —
= 0.0 }wc = 20.17 [
ENG F . PROJECT HOLE NO.
wm??u 1836 previous eoimonshaO@moLETE. Little Calumet River Levees - WestReac

(TRANSLUCENT)

L-591



Holo Neo. 1.-591
DIVISION INSTALLATION HEET )
DRILLING LOG North Central Chicago District oF o sHEETS
1. PROJECT 10. S1ZE ANO TYPE OF BIT H" i B Hiﬁ
Little Calumet River Levees - West Reach 11, ar
LOCATION (Coordinates or Station) NGVD
N _1481837.8. E 391242.5 12. MANUFACTURER'S DESIGNATION OF DRILL
3 ORILLING AGENCY _ Mobile BSZ
Oodson- Lindblom Associates,(nc. T ToT A e Or OvER TGiTORSES TGNGTITURSYD
4. HOLE NO. (Aes shown an drawing title] BURDEN SAMPLES TAKEN ! H
and file rmmbed H 1-591 : 12 =
I WAME OF ORILCER 14. TOTAL NUMBER CORE BOXES O
18. ELEVATION GROUND WATER See remarks
6. D [} LE 1sTARTED {comMPLETED
16. DATE HOLE i ;
QVIRTI:AL [incuineo DRG. FMOM VERT. 1 9-11-91 g-11-91
17. ELEVATION TOP OF HOLE 598 7
7. TMICKNESS OF OVERBURDEN 20 0 -
6. TOTAL CORE RECOVERY FOR BORING N /A AR
6. OEPTH ORILLED INTO ROCK (.0 3 SIGRATURE OF INSPECTO
9. TOTAL DEPTH OF MOLE a0 0
I~
ELEVATION| DEPTH | LEGEND CLA”'F'C(?):L?:UAT!.'AL’ ::::('::’é.vz. ggg;?.-z (Dritting lhzt::xlo‘al.‘g.ﬂh\ol
L] b c d ° { ) - .' t
— Gray silty clay, little fing —
- to coarse sand, trace gravel, —
T stiff to very stiff, medium —
— plasticity, moist 18/“ §s-9 | 7-11-15 —
. cL 18 21.0-] qu* = 3.0 tsf -
T 22.5 | Water at 21.0' while —_
— drilling |-
3 we = 19.37 -
- -
- 12/ |ss-10AB 4-7-27 —
574.7 |24 6 18" 123.5-[ qu* = 2.0 tsf (55-104)}—
3 Gray clayey silt, little 25.0 | qu* = 4.5+ tsf (SS-10B [
-~ fine sand, very stiff to we = 19.7%7 (SS-10A) -
25 1 hard, low plasticity, damp we = 14.27 (SS-10B) —
. to moist —
- CL-ML —
— o' - 27.5" tai —
= ¢ iiit 2 contains oz [ss-11 | 37-51-46 -
- seams 18" 126.0-| qu* = 2.75 tsf -
7 27.5 | wc = 20.0% -
- 16/, |[ss-12 13-33-36 —
] 18" D8.5- | qu* = 4.0 tsf —
- BO.O we = 17.37 —
568.7 | 30 — —_
— End of boring at 30.0' Water at 11.8' -
- immediately after —
] drilling. ~
] Water at 8.4' after -
p 24 hours. Hole caved E:
— L} -
— to 13.3 nll
— —
3 -
— F.__
— —
- —
E -
_ [
- -
- =
= =
-] [
— .
b | l—
-
ENG FORM PROJECT HOLE NO.
MAR 71 836 enevious eoimions ane OBSOLETEL 201 Little Calumet River Levees- VhﬂRoodTl L-591

(TRANSLUCENT)




H-202



ENCLOSURE

BORING LOGS NEAR BRANDON ROAD, IL LOCATION

H-203



H-204



A

1IN=6,322 FT

H-205 Path: JALRC_Projects\PRJ_GLMRIS\MXD\Borings\BrandonRd.mxd



@ lllinois Environmental Protection Agency Field Boring Log Page _ 1 of 86
Site File No. County Wil Boring No. 3B Monitor Well No, 3B
Site File Name __Lockport Prairie Surlace Elevation 611.5 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle __ Joliet Sec. 28 T. 36N R _10E  Date: Start 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) EY)
. _ . SAMPLES PERSONNEL
Latitude ° ' *  Longitude ° T —7
) ) w i 2 G- R.Hopp
Boring Location __ SE1/4 of NE1/4 of NE1/4 ol L] %! 35 |p- Lay
m o O |w w8828 h-
Drilling Equipment _ Diedrich 120 = <5 il e e 2|52
[o% = a (ool wizl °aiH-
A E R R A E
Elev. DESCRIPTION OF MATERIALS (O |0 &) v | o joa|a z80C REMARKS
L 0.0-1.0" SILT, low plasticity, dark yellowish n 881 75 6
- brown (10YR 3/4), organics |
- = 6
"~ *'% [710:6.0" SAND and GRAVEL, trace sif, few R A B ET
L cobbles, fine to medium grained sand, =
L poorly sorted, coarse gravel, rounded to | 14
| subrounded, nonplastic, hard, yellowish l_
L brown (10YR 5/8) I N S SN IS IS JUN N
0098 B 2 Ise2 50 16
[ - 24
:—608.5 — 3 F--t-- ——1-—#—5—04~——J
- n 2
o075 BRI ERE a2 ]
— - 22
6085 r5 i Sl Bt G O
— - 41
o055 B I
B | /5"
—604.5 — 7 F-=F--t--4--d4--4~--1
—603.5 [ D N R S B
- 8.0-12.0° SAND and GRAVEL, trace oif, — 8 fsssl [ 75 5
B few cobbles, fine to medium grained sand, |
- poorly sorted, coarse gravel, rounded to L 21
| subrounded, nonplastic, hard, brownish -
L6025 ye||OW (1OYR6/6) <Y IUUNS N R SRS P
19
N - 2
| APPSO R S I T
1S B 10 75se 251 1%
= - 50
- - /5"
(950226) Hooe




@ Illinois Environmental Protection Agency Field Boring Log Page 2 of _ 6
Site File No. County Will Boring No. 3B Monitor Well No. 3B
Site File Name __ Lockport Prairie Surface Elevation 6115 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 28 T. 36N R _10E Date: Stant 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

. . , ) _ , SAMPLES PERSONNEL
Latitude Longitude ° ' T =

) . w gl 4 G- R. Hopp
Boring Location __ SE1/4 of NE1/4 of NE1/4 oi%] SY 25 |D- Lamy

. o Z e LG S [8828H-
Drilling Equipment _ Diedrich 120 c eS| Y S ES w Z
g |=9lg|algojw|2356{H-
co| 2013 |3 |20] 2 <0 q<

=, 01T < jawwiZglzu

Elev. DESCRIPTION OF MATERIALS |00 &) o | o oo z8 0 REMARKS
L5095 S SR Y R
| 12.0-22.0": SAND and GRAVEL, trace silt, | 12 587 21 50
| few cobbles, fine to medium grained sand, N /5
- poorly sorted, coarse gravel, rounded 1o L
n subrounded, nonplastic, hard, yellowish |
| 5085 brown (10YR 5/8) NPT IS R S R ]
B L
5975 R e
— I 26
*:595-5 :~15-—---— B B P M
= |- 8
99 — S fssel (78] ]
L — 9
:jsgas :f17 St el L BEE BvS B
r— b—
I - 32
9% Y8Esiq 75w
I =~ 34
| 5925 AP Y=Y SN KN RS S S N
L B 35
- - 17
—— 5 I [ S S (S (U P,
e — 20 k51 75 16
— P 40

590.5 R N R S [ P
- el
- - 40

(950226)

H-207




@ lllinois Environmental Protection Agency Field Boring Log Page _ 3 of _6

Sile File No. County Will Boring No. 3B Monitor Well No. 3B
Site File Name _ Lockpor Prairie Surface Elevation 6115 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 28 T. 36N R _10E  Date Start 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
. _ \ . ) SAMPLES PERSONNEL
Latitude ° Longitude ° T —
Q= 2 G- R.Hopp
Boring Location _ SE1/4 of NE1/4 of NE1/4 s lg 9 bl ozl D~ Lany
_— o Sl LS S 1882 aln-
Drilling Equipment _ Diedrich 120 = =l B8 ESIEISI2
[l = 0 o o o w2 2| 6 ol|H-
TRledizizERlE B3
Elev. | DESCRIPTION OF MATERIALS |O2|0E£] o | o jvxja |z80x REMARKS
| 22.0-26.0: SAND and GRAVEL, irace sili, | 5513 21 50
R few cobbles, fine 1o medium grained sand, B /5"
| poorly sorled, coarse gravel, rounded to |
L subrounded, nonplastic, hard, brownish =
| 5885 yeIIOW (1OYR6/6) —23—~"~——___--—ﬁ--____'
— —
oS G 5 R A R
B B /2"
N N
L—586.5 Y~y SRS U IS S R
5855 T e T B - ==
N 26.0-27.0". SAND and GRAVEL, trace sifi N S 4 Dry
| few cobbles, fine to medium grained sand, L
| poorly sorled, coarse gravel, rounded 1o L 40
- subrounded, nonplastic, hard, yellowish #_
| 845 brown (10YR5/8) 27_-_{__ _______ S S
| ’ 27.0-30.0": DOLOMITIC BEDROCK | 52 Began rotary drilling to seal casiny
/2"
—583.5 - 28 F--t-- -—l————-«-—#
5825 29 b--f--4--4-—4-- [
—5815 _ N E—.
| 30.0-46.0": DOLOMITE, yellowish brown, Began rock coring
u interbedded with 3-6 inches layers of gray START OF RUN1
= dolomite, few chert nodules with white 93% recovery, 95% RQD
n chalky appearance, numerous gray wavy
| sgos argillaceous panlings, few high angle to U S
| vertical fractures, fossiliferous
—579.5 S E—
(950226)

H-208




@ lllinois Environmental Protection Agency Field BoringLog  Page 4 of s

Site File No. County Will Boring No. 3B Monitor Well No. 3B
Site File Name _ Lockport Prairie Surface Elevation 611.5 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 28 T 36N R._10E  Date: Start 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

4 . _ ) _ SAMPLES PERSONNEL
Latitude Longitude ° T —

- . W g “,_:‘ 2 G- R Hopp
Boring Location _SE1/4 of NE1/4 of NE1/4 ol 1% 8|5 [D- tamy

iedri o sl w2 |8SI28 | nH-
Drilling Equipment __ Diedrich 120 = =1 BIYIYsES = Z
5 Tolajal@ad| L |Z335a|H-
TRlet|Z |z 38 5 538

Elev. DESCRIPTION OF MATERIALS [0 &| oo jox]a z80c REMARKS
| DOLOMITE, yellowish brown, interbedded B
B with 3-6 inches layers of gray dolomite, few |
B chert nodules with white chalky appearance, |
L numerous gray wavy argillaceous partings, L
| 5775 few high angle to vertical fractures, L aal-- | R
- fossiliferous |
L—576.5 L 35)--F B -4 do- ]
B B | I END OF RUN1
o788 N 36 Bin: 100 START OF RUN2
| | 100% recovery, 91% RQD
—574.5 - 37F--F B--1--4--- -—-
—573.5 —38F--B- B--1--4--1---1
5725 L 30i--F B--1--4--1 ———
—571.5 — 40} -~ L L e
= -
—570.5 L 41 -- o]
—569.5 b a0 -- § RN (N
—568.5 — 43 -- 4o-gd--d---

(950226) .




premmmemne

@ lllinois Environmental Protection Agency Field BoringLog  Page 5 of 6
She File No. County Wil Boring No. 3B Monitor Well No. 3B
Site File Name __Lockport Prairie Surface Elevation 611.5 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangte _ Joliet Sec. 28 T. 36N R._10E Date: Start 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) E(Y)

: , SAMPLES PERSONNEL
Latitude ° ! Longitude ° " T =

w :\oj ,LE N G- R Hopp
Boring Location _SE1/4 of NE1/4 of NE1/4 gl&| 1% 55 |D- Lany
Drilling Equipment _ Diedrich 120 < ssle |2 gl 5325 % .
CRI8t|Z |2 30 & Calin

Elev. | DESCRIPTION OF MATERIALS |©2|0 5| v | o joxja z80c REMARKS
o =
—566.5 45 L -- SN DU UG
| ess B 45 L - __ﬂ__________ENDOFRUNZ
- 46.0-56.0": DOLOMITE, light gray, few chert - Run 100 START OF RUN3
- nodules, fine grained, massive to thick L 100% recovery, 96% RQD
L bedded, nonporous 1o slightly porous, wavy |
L greenish gray shale partings l
l-564.5 47l -- SN D R
B N
—563.5 - 48 } ~ - RSN Y D NI
}— ——
j—562.5 r. AQF-~- [ R NI R
- |
—561.5 - 50 - - T Rk e B
— 560.5 51 }|--- _..{____-d-___
— L
—559.5 50— ]
N X
|—558.5 | _s53|-- o]
- -

557.5 T S SN P
L— 54.0-60.0": DOLOMITE, gray to light gray, - 54
- few chert nodules, 2" light brownish gray |
- clay partings, high angle to near vertical =
= fractures, yellowish brown water stained -
(950226) H-210




@ lllinois Environmental Protection Agency  Field BoringLog  Page _ 6 of _6
Site File No. County Will Boring No. 3B Monitor Well No. 3B
Site File Name _ Lockpont Prairie Surface Elevation 6115 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 28 T. 36N R 10E  Date: Start 11/28/01 Finish 11/28/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

A . . : SAMPLES PERSONNEL
Latitude Longitude ° T —

w ql= 2 G- R. Hopp
Boring Location _ SE1/4 of NE1/4 of NE1/4 ol% 0;_’ Y91 25 |D- Lamy
o 0 ZlnwE 818828 H-
Driliing Equipment _ Diedrich 120 T |e=(S {8 B3EDZc2
[oX S0l | |zojw|23|%5a|H-
A R A B

Elev. | DESCRIPTION OF MATERIALS [©2 |0 £|v | o |vxfa 2800 REMARKS
L fractures, slightly porous |
- —
: el 1t _ 1 __|ENDOFRUN3
- 5955 | o6 Run 100 START OF RUN4
- L 100% recovery, 93% RQD
—554.5 l— 57 F-- S P S S
5585 L 58f-- S R S -
—552.5 l—59L--8- R --1--4--49--- 4
—551.5 R I Sk R e
L 60.0-66.0: DOLOMITE, gray to light gray, L 60
L absence of chert nodules, medium grained, B
n slightly porous, green and gray wavy |
- argillaceus parlings, mineralization along |
| 5505 fractures, fine vuggy appearance L g9 L-- N I Pp A
—549.5 — 62 | -- e L p—
F—548.5 — 63 |-~ [ QDN N -
—547.5 64 }-- SN U PG p—
|—546.5 L 65 F-- I P i _—
B EOB AT 66 FEET BGS B END OF RUN4
(950226)

H-211




@ Illlinois Environmental Protection Agency Field Boring Log Page 1ol _86
Site File No. County Will Boring No. 5C Monitor Well No. 5C
Site File Name __ Lockport Prairie Surface Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle __ Joliet Sec. 22 T. 36N R._10E  Dale: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Coord. N.(X) E(Y)
. , , SAMPLES PERSONNEL
Latitude ° ’ " Longitude ° ! ' id —
w 9= @ G- R.Hopp

Boring Location _ SE1/4 of NW1/4 of SW1/4 slel 3 Wi 25 |[D- Lamy

0 25 1uEl 2883 n-
Drilling Equipment _ Diedrich 120 = c=|S|[YESEIDSsE

a — O o o kO] w =2 3 St H-

T2 stz 5|38 LSt

Elev. DESCRIPTION OF MATERIALS |OJ|0£| v v [ox| o [z80x REMARKS

L 0.0-1.0": SILT, low plasticity, very dark | SS1 50 4
| brown (10YR 2/2), soft, organics |
= — 7
6109 _ ST NS NSO S R PR MR
| 1.0-2.0’: SAND and GRAVEL, trace silt, few | 8
- cobbles, fine to medium grained sand, |
| poorly sorted, coarse gravel, rounded to B 20
| subrounded, nonplastic, stiff, brownish |
| _e009 | Yellow (10YR 6/6) 23 ) I R B I
- 2.0-4.0": SAND and GRAVEL, trace silt, few | $82 50 18
| cobbles, fine to medium grained sand, |
| coarse gravel, rounded to subrounded, - 22
- nonplastic, very stiff, yellowish brown (10YR L
- 5/8 | o bbb oA
- 608.9 ) B 3 16
- - 22
| °7® [T4.0-8.0. SAND and GRAVEL, trace silt, few B EIE R
| cobbles, fine to medium grained sand, |
| coarse gravel, rounded to subrounded, = 16
| nonplastic, very stiff, yellowish brown (10YR L
L 5/4) =N U U A DR B o
- 606.9 B 5 0
i - 11
—605.9 . SN I AN A PN T —
| Broken DOLOMITE COBBLE, light gray | sS4 13 46
L (10YR 7/1), 2" recovery B 3
—604.9 (R 5 NP S AN QEpEN NN S
I—603.9 i 8 b--b-cdod__] S I
| 8.0-24.0": SAND and GRAVEL, trace silt, B SS5 50 29
B few cobbles, fine to medium grained sand, |
» coarse gravel, rounded to subrounded, | a3
| nonplastic, very stiff, yellowish brown (10YR L
—e029 | 5/8) IS NS IR DU U S
| B 35
- b 47
e — Olssel T[56] 12| 7]
= - 15
(950226)

H-212




@ lllinois Environmental Protection Agency Field BoringlLog Page 2 of _6
Site File No. County Will Boring No. 5C Monitor Well No. 5C
Site File Name _ Lockport Prairie Surface Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 22 T. 36N R._10E Date: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Goord. N.{X) E(Y)
. , , , SAMPLES PERSONNEL
Latitude ° " Longitude ° - —
w i &2 G- R. Hopp
Boring Location __SE1/4 of NW1/4 of SW1/4 gl S1¥) 35 - tamy
Zz |+ x| B o QZR},.
Drilling Equipment _ Diedrich 120 E =By Is g z 52T g H
ro¥ Solg{d|@olw|2355|H-
C2 822 12(3% & [5al58
Elev. | DESCRIPTION OF MATERIALS (02|00 &) | o |oxjo |z8 0 REMARKS
SAND and GRAVEL, trace silt, few cobbles, l 25
[: fine 1o medium grained sand, coarse gravel, |
| rounded to subrounded, nonplastic, very - 17
. stiff, yellowish brown (10YR 5/8) |
(5999 B
’_ —
- -
- - 39
:—598.9 ~_13___ S it EEE FTS EE
| B /4"
%79 — 14 Tsse] T ?36'""3714_"*
- -
- I 23
L IS S N N CEO B
- 596.9 - 15 { 5
- - 17
:—595.9 j16_SS9 o 7457"*13""
— — 15
5049 S i R Rl SRk = i
- - 15
l— 593, . U RGP SN SN N
%% | Broken DOLOMITE COBBLE, light gray —18ks7q (7 ®
» (10YR 7/1), 2" recovery |
— - 50
= - /4"
L5929 SENSY Y R RS SIS SR SR
e T Oksi{ B m
= — 50
L. B e
—590.9 SOV AN SRy R G S
(950226)

H-213




@ Hlinois Environmental Protection Agency Field Boring Log Page _ 3 of 86
Site File No. County Wil Boring No. 5C Monitor Well No. 5C
Sile File Name _ Lockport Prairie Surface Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangie _ Joliet Sec. 22 T. 3N R _10E Date: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
. , . SAMPLES PERSONNEL
Latitude ° ' Longitude ° iy —
! ) w & 2 G- R.Hopp
Boring Location _ SE1/4 of NW1/4 of SW1/4 g % E w w§ = D- Lamy
e} B}
Drilling Equipment _ Diedrich 120 E P gle 59T 2 H
rak Sojalz|Zo|l |23 168(H-
N A R | B
Elev. | DESCRIPTION OF MATERIALS |00 E&|v | o jvx)a 280« REMARKS
B  Bsid 25 50 Dry
B N /4"
—588.9 SESYCY ANING S N SUUEN PRGN R
—587. N S U PR T mE
- s 24.0-26.0": SILTY SAND, few cobbies, trace | 24 5513 42 37 Moist
L gravel, low plasticity, mottied, dark red |
| (2.5YR 3/6) and very dark grayish brown L 48
| (10YR 3/2), stiff | 14"
- 586.9 SY,T-% NG ISR S S S E—
%% [726.0-25.0" SAND and GRAVEL, irace sl I 537 B - s s Wet
| few cobbles, fine to medium grained sand, |
| coarse gravel, rounded to subrounded, -
L nonplastic, very stiff, yellowish brown (10YR L
| —584.9 5/8) @ M R S USSR NN ES
5839 o8 F--b-- -1 4--4--—
;582'9 29.0-30.0": DOLOMITE, light gray B ) e e Began rotary drilling to seal casin
5318 - - 30 k-- [ N . E——— .
- 30.0-37.0": DOLOMITE, yellowish brown, n Run 95 Began rock coring
chert nodules with off-white chalky | START RUNt
B appearance, high angle to near vertical L 95% recovery, 75% RQD
L fractures, slightly porous 1o nonporous, -
L5809 | Weathering has slightly opened bedding | 3qbo- I D S
| planes, fossiliferous. -
—579.9 | _ 3ol __ SN S PR A
(950226)

H-214




@ Illinois Environmental Protection Agency Field Boring Log Page 4 of _ 6

Site File No. County Will Boring No. 5C Monitor Well No. 5C
Site File Name __Lockport Prairie Surface Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle __ Joliet Sec. 22 T. 36N R. _10E Date: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

, . , ; . \ , . SAMPLES PERSONNEL
Latitude Longitude e —

" o W 2 G- R. Hopp
Boring Location _ SE1/4 of NW1/4 of SW1/4 slel| Jul| 2 D- Llar
1 >z 2|2 y
. 0 Z E g 2 23[28!H-
Drilling Equipment _ Diedrich 120 e e Wiwuyl e KO T2
a |=Qlag|2ladlwi|2Bca|H-
°gl8clzlz 28 55258

Elev. | DESCRIPTION OF MATERIALS [©=2j0 &) o | o joxfa |z80x REMARKS
- L
| -577.9 24 B--B-- e
L 576.9 35 BBt f
B IS O T T A END OF RUN1
- 5759 B 36 kun 90 START OF RUN2
L - 90% recovery, 100% RQD
—5749 tb—mrmermreoo— 37|t
B 37.049.0". DOLOMITE, gray to light gray, 37
| chert nodules with off-white chalky |
| appearance, slightly porous, even |
= textured, argillaceous partings, -
| 5739 fossiliferous. L ag e R
L5729 —39}----§-B-+- 1
—-571.9 408K - F---—-}p-----1-----—-1
—570.9 — 41§+ b
I—569.9 40t
—568.9 — 43 - Rl f
- N

(950226) Hoo1s




@ Hlinois Environmental Protection Agency Field Boring Log Page _ 5 of _ 6
Site File No. County Will Boring No. 5C Monitor Well No. 5C
Site File Name __ Lockpon Prairie Suriace Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. 22 T. 36N R._10E Date: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Coord. N.(X} E.(Y)
. . . . , SAMPLES PERSONNEL
Latitude Longitude T —]
. ) w g = e G- R. Hopp
Boring Location __SE1/4 of NW1/4 of SW1/4 9 % &‘-_’ w % 2, D- Lary
o |# i
Drilling Equipment _ Diedrich 120 f: PR el Bl e gl « 59T 2 H
s |=o}la |alzolw!|2355|H-
S R RIS
Elev. DESCRIPTION OF MATERIALS |©2|0 5o |0 |lox|a (z80c REMARKS
| 566.9 —45F--B- B --1--4--4---1
B N B . | __|ENDOFRUN2
[ 5059 46 Ron 100 START OF RUN3
- - 100% recovery, 100% RQD
—564.9 — 47 --8-F--1--4--4----
|—563.9 l—a8+--8- B --1--4--1---1
—562. - --8- & --1--1--4---1
%29 " 450-54.0 DOLOMITE, gray 1o ight gray, 49
_ absence of chert nodules, even textured, -
» massive to thick bedding, porous 1o slightly -
| porous, yellowish brown waler stained, high B
| 5610 angle fracture @ 53 feet bgs. L sof--F- 8 --1--4 oo
—560.9 — 51 }F-- [N RPN S PR,
— 559.9 — 52 - - D SR DI JE
l-558.9 — 53 -- S U I E——
L 557. L SN SN UUN BN
| ° 54.0-66.0: DOLOMITE, light gray, green | >4
B and red mottling, absence of chert nodules, L
| medium to fine grained, massive to thick |
| bedding, nonporous, interbedding with L
(950226)

H-216




@ llinois Environmental Protection Agency

Field Boring Log

Page _ 6 of __ 6

Site File No. County Will Boring No. 5C Monitor Well No. 5C
Site File Name _ Lockport Prairie Surface Elevation 611.9 Completion Depth 66.0
Fed. ID. No. Auger Depth 30 Rotary Depth 36
Quadrangle _ Joliet Sec. T. 3N R 10E Date: Start 11/26/01 Finish 11/26/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
. . . . . . SAMPLES PERSONNEL
Latitude Longitude T —
w Qi e G- R. Hopp
Boring Location __ SE1/4 of NW1/4 of SW1/4 o % (T § >, |D- Lam
| 5 w0z )

Drilling Equipment __ Diedrich 120 E Py e R Rl g = LOolE g H

ol =olalalaol |23 065|H-

B HH S E

Elev. DESCRIPTION OF MATERIALS |[O3|0&|v | o [vg|a |z80x REMARKS
L greenish gray wavy shale partings, fine -
B vuggy appearance B
L B END OF RUN3
l—5559 — L - - I DS N
| %52 | 56 Run 100 START OF RUN4
- | 100% recovery, 100% RQD
-—554.9 L 57L-- SR RN B S
—553.9 58} -- SR RN N P
L5529 59} -- SRR RN R P
—551.9 - e0t--B-F--4----1---1
I~ —
—550.9 61 b-- 44
—549.9 L gpl-- U GO FE
| —548.9 L 63}-- S SO N
—547.9 | 641 -- SN QU IR B
—546.9 | _g5h-- SN DR TS
_ EOB AT 66 FEET BGS B END OF RUN4
 (950226) B Ho17




@ lllinois Environmental Protection Agency Field Boring Log Page 1 of 7
Site File No. County Will Boring No. 6C Monitor Well No 6C
Site File Name _ Lockport Prairie Surface Elevation 616.3 Completion Depth 71.5
Fed. ID. No. Auger Depth 32 Rotary Depth 395
Quadrangle _ Joliet Sec. 22 1. 36N R _10E Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Coord. N.(X) E(Y)
, , . . SAMPLES PERSONNEL
Latitude ° Longitude ° T —
w = o G- R.Hopp
Boring Location _ NW1/4 of NE1/4 of SW1/4 ol & O;’ w 3| 5 D- Dusly
z |+ | O (vwo|lZz9 i
Drilling Equipment _ Diedrich 120 (E) ey = S 591r 2 H
o So|a |& |0 |2B|SB{H-
S2|5812 1228 £ 5958
Elev. DESCRIPTION OF MATERIALS |02 |0&| o | o |ox|a z80c REMARKS
| 0.0-3.0”: SILT, low plasticity, very dark | S81 50 5
L brown (10YR 3/2), soft L
- — 5
-—615.3 — 1 fb--t--1-- Sk -
- — 9
s 2 fesf a2 1e ]
- - 8
__613'3 3.0-4.0: SILT, low plasticity, dark yellowish | ST 1717717 o
| brown (10YR 3/6), soft -
- - 1
—612.3 - - - 4 toctb-——t=-=t--4-=A---1
| 4.0-8.0": SAND and GRAVEL, little silt, few N SS3 58 23
I cobbles, fine to medium grained sand, =
L poorly sorted, coarse gravel, rounded to - 50
- subrounded, nonplastic, hard, dark | 14"
L6113 yellowish brown (10YR 4/6) N3 SUUURY S A S PR
%'%® | Broken DOLOMITE COBBLE B I
/3"
—609.3 — 7 b--b-mte-q-- R E—
—608.3 - _ 8 bo-f--t--4--4 S —
B 8.0-20.0": SAND and GRAVEL, little silt, few | SS5 25 112
= broken dolomite cobbles, sand fine to | /6*
= medium grained, poorly sorted, gravel |
| coarse, rounded to subrounded, nonplastic, |
| 607.3 hard, brownish yellow (10YR 6/6) AN VO RS U S .
Hia Y S N e
- B /6"
(950226)

H-218




@ inois Environmental Protection Agency

Site File No. County Will

Site File Name _ Lockpor Prairie

Field Boring Log

Boring No. 6C

Surface Elevation 616.3

Page _ 2 of 7

Monitor Well No. 6C

Completion Depth 715

Fed. ID. No. Auger Depth 32 Rotary Depth 395
Quadrangle _ Joliet Sec. 22 T. 36N R._10E Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Piane) Coord. N.(X) E.(Y)

_ _ . . , SAMPLES PERSONNEL
Latitude ° Longitude ° o —

w 9 w & G- R. Hopp
Boring Location _ NW1/4 of NE1/4 of SW1/4 sl&t 2y 2. |p- pusy
Z |- ] o [0Q|Z28|. .
Drilling Equipment __ Diedrich 120 E =Sy 9z 59 %2 H
o = @ o a (& o w (2 3 °SAQfH-
I R E R R B

Elev. DESCRIPTION OF MATERIALS |00 €] o | ¢ ol a |z@0c REMARKS
| SAND and GRAVEL, little silt, few broken |
| dolomite cobbles, sand fine to medium L
- grained, poorly sorted, gravel coarse, l_
| rounded to subrounded, nonplastic, hard, [
- brownish yellow (10YR 6/6) NPT A NN TP SRR DU N

604.3 12 S87 421 334
— —
o — 28
B 603.3 B 13 =3
- [: 50
o028 B EIE
}_
- - -
jem,s :.15F__(__r__ R R
- — 25
6003 BN EIEI
N B 30
:599.3 :17—-—-——»——-————25--——-
— o 35
83 R ST T
— - 26
:—59743 —_—-19-——--— o s T
- -~ 24
L 596.3 BT S Y JUPS PRI S
B 50.0-28.0" SAND and GRAVEL, fitlle Sil, AR ES %
| few broken dolomite cobbles, sand fine to B

medium grained, poorly sorted, gravel - o7

[ coarse, rounded to subrounded, nonplastic, L
| 5953 hard, yellowish brown (10YR 5/6) ISP I B S S -
L B
- — 30
(950226) H-219




@ lllinois Environmental Protection Agency Field Boring Log

Page _ 8 of 7

Site File No. County Will Boring No. 8C Monitor Well No. 6C
Site File Name _ Lockport Prairie Surface Elevation 616.3 Completion Depth 715
Fed. ID. No. Auger Depth 32 Rotary Depth 38.5
Quadrangle _ Joliet Sec. 22 T. 36N R _10E Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Coord. N.{X} E(Y)
. . , . . . SAMPLES PERSONNEL
Latitude Longitude e
_ ' w = w 4 G- R.Hopp
Boring Location NW1/4 of NE1/4 of SW1/4 g % g %J " é 20 D- Dusly
Dritling Equipment _ Diedrich 120 E P e R R Y & Lot 2 H-
[} tolz |z lzplwi{=3|55]|H-
celatlz|zEe s Fss
Elev. DESCRIPTION OF MATERIALS [0 230 &0 | o v o |z8/0c REMARKS
B B $13 50 31
— = 44
| —593. - IR SR (U N U
B 93.3 - 23 l . %
— = a4
5923 E% SYE I ] B S
— - 49
:‘591.3 :—25“———"—L ——————— 4 —9-————
— —
- — 33
- PP I S S ! B I
o908 RS IR EY 29 Dry
- I 37
— I IO N B S do__
~ 589.3 B 27 o
| ~ 36
L 588. _— R -
® [28032.0°: SAND and GRAVEL litlle sil, — 28 SRR 581" TMoist
[ few broken dolomite cobbles, sand fine to |
» medium grained, poorly sorted, gravel B 36
= coarse, rounded 1o subrounded, nonplastic,
| 5573 hard, brownish yellow (10YR 6/6) t 7= S U I U P ol
- — 36
| 586.3 S P RERE U S S N
R ST 25 70 Moist
= /6"
B B
L5853 ——31r----- S QNI DUPIGE DS
L 584.3 RSP Yy Uy YUPEN (R Ep—
» 32.0-35.0": Weathered DOLOMITE | 32 5S17 4 4 50 32’ top of weathered bedrock
/2°
(950226)

H-220




@ Illinois Environmental Protection Agency

Field Boring Log

Page _ 4 of 7

Site File No. County Wilt Boring No. 6C Monitor Well No. 6C
Site File Name _ Lockport Prairie Surface Elevation 616.3 Completion Depth /1.5
Fed. ID. No. Auger Depth 32 Rotary Depth 39.5
Quadrangle _ Joliet Sec. 22 T. 36N R _10E Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

. A SAMPLES PERSONNEL
Latitude ° Longitude T —

w Bl 2 G- R. Hopp
Boring Location ___NW1/4 of NE1/4 of SW1/4 g % c%’ = ; g = D- Dusly
@] -
Drilling Equipment __ Diedrich 120 _(E) Pl N Bl ¥ [ L91= 2 H
a |[E9 Bl |20 |235a|H-
= oy R R R | R

Elev. DESCRIPTION OF MATERIALS (020 £iov |6 oo [z80x REMARKS
L -
5823 = 34F--t--f--1--4--1--1
| 5813 - N EET T B R B
B 35.0-44.0 Fraciured DOLOMITE with — 35 35 bedrock
I SAND B (rotary wash drilling techniques)
| | Description of bedrock geology ig
| | based on rotary wash return
L —580.3 36 F--ft--f--4--4--4---]
B B
—579.3 —37t--F--f--4--4--4---
L L
- 578.3 —agf--t--f--f--H--d---]
— -
L 577.3 -39 --f--f--f--4--4---
— -
5763 — 40 F--t--1--1--1--1---1
= -
—575.3 Iy/E 1) A U R SN NG E—
5743 Y7 ) NP [ G S JU
|- 573.3 L a3t --b--l--4--d--d-=-
(950226)

H-221




@ llinois Environmental Protection Agency Field Boring Log Page 5 of 7
Site File No. County Will Boring No. 6C Monitor Well No. 6C
Site File Name _ Lockport Prairie Surface Elevation 616.3 Completion Depth 715
Fed. ID. No. Auger Depth 32 Rotary Depth 38.5
Quadrangle _ Joliet Sec. _ 22 T._36N R._10E_ Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Goord. N.(X) E.(Y)
A . ) SAMPLES PERSONNEL
Latitude Longitude ° T —
. ) w e 2 G- R Hopp
Boring Location _ NW1/4 of NE1/4 of SW1/4 % % E y . é = D- Dusly
o B
Drilling Equipment __ Diedrich 120 - P TR R T R H
s |=Ee|lalx|zojw |22 58]|H-
A E A R A EE F
Elev. DESCRIPTION OF MATERIALS (02| &5(v | v joxja |z@0c REMARKS
| 44.0-45.0": SAND L Description of bedrock geoclogy ig
| L based on rotary wash return
—571.3 S S A N N
"% T 45050.0° Fractured DOLOMITE 4
|—570.3 — 46 F--t--f--4--1--- -
| 569.3 S P S N Y 4--d---
B B
—568.3 Al bl bt B B -
L B
- 567.3 a9 b--t--1--4--1--- -
B L
%3 T 50055.0° DOLOMITE I T
—565.3 L 54 b--b--f--1-- SUE I
5643 =52~ —
B B
| 5633 Y C NP N N SHPIN JRP I
_ B
5623 L) i S B B EEE B
(950226) H-222




@ lllinois Environmental Protection Agency Field Boring Log Page _ 6 of 7

Site File No. County Will Boring No. 6C Monitor Well No. 6C
Site File Name __Lockport Prairie Surface Elevation 616.3 Completion Depth 715
Fed. ID. No. Auger Depth 32 Rotary Depth 395
Quadrangle __ Joliet Sec. 22 7. 36N R __10E Dale: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

i . , . A , , SAMPLES PERSONNEL
Latitude Longitude ° = —

w i e G- R. Hopp
Boring Location __ NW1/4 of NE 1/4 of SW1/4 ol I Wi 2| ID- Dusy
Z | ! § lwOolz 9 }
Drilling Equipment _ Diedrich 120 é’ el Yy E S 2 H
8 |=¢la|aizolu|235a(H-
£2l2<lz |3 38/ 6153358

Elev. DESCRIPTION OF MATERIALS |92 |QE&| o |0 jox|a z80a REMARKS
= 55.0-60.0": Fractured DOLOMITE B Descriplion of bedrock geology ig
B B based on rotary wash return
L 560.3 56 F--f--t--4--4--d4---
L5593 57 F-—-t--ft--4--d--4---1
- -
| 5583 L 58 b--b--f--d 4o
— 557.3 59 F-—-F--f-—4--4--4---]
5583 [750064.0" Fractured DOLOMITE with clay I R I Y I
= filling L
—555.3 - 61 F--t--f-~t--4--4---1
N [
—554.3 62 F--F--1t--1--4--4---1
L 553.3 S-YCY AU A N U N S
5523 S GG R QU P -
| 64.0-66.0": Fractured DOLOMITE - 64
5513 —65F--ft--4--4--4--d---

950,
(950226) H-223




@ lllinois Environmental Protection Agency Field Boring Log Page _ 7 of _ 7

Site File No. County Wil Boring No. 6C Monitor Well No. 6C
Site File Name _ Lockpori Prairie Surface Elevation 616.3 Completion Depih 715
Fed. ID. No. Auger Depth 32 Rotary Depth 39.5
Quadrangle _ Joliet Sec. 22 T. 36N R 10E Date: Start 6/21/01 Finish 6/21/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

. , . _ . SAMPLES PERSONNEL
Latitude ° Longitude T —

) ) w Q= 2 G- R. Hopp
Boring Location __ NW1/4 of NE1/4 of SW1/4 g %_ E w " é 20 D- Dusty

@] -
Drilling Equipment _ Diedrich 120 E =Sy 9 e Lot 2 H
(% = Q| a o | o] w|=2 2|0 olH-
8182|2338 5 5ok

Elev. | DESCRIPTION OF MATERIALS (03|00 &|o |0 foxfa z80« REMARKS
| 66.0-71.5": Fractured DOLOMITE with clay | Description of bedrock geology iS
| filling | based on rotary wash return
| 5493 L g7 b--b--f-—4-- S .
| 548.3 g8 b--f--t--d-ed-aqd---
|- 547.3 69 f--t--f--1--4-- —_—
I—546.3 L 70F--t--}--1--1 S
5453 I 7% MY PR R NP P -

EOB AT 71.5 FEET BGS

(950226)

H-224
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. Site File No. County Will Boring No. 7D Monitor Well No. 7D
Site File Name _ Lockport Prairie Surface Elevation 672.1 Completion Depth 101.0
Fed.1D. No. Auger Depth 64 Rotary Depth 37
Quadrangle _ Joliet Sec. 21 T. 36N R._10E Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N.(X) E.(Y)

. . , . _ . SAMPLES PERSONNEL
Latitude Longitude & —
. _ w g B 4 G- R.Hopp
Boring Location _ NW1/4 of NW1/4 of NE1/4 ol&! sS4l 35 |p- Dusy
L 0 2D lwEl 2188238 k-
Drilling Equipment _ Diedrich 120 c B IYMESE S ==
ol solalglzolmi|22isalH
T2lZolZ |z E8 0 a5t
Elev. | DESCRIPTION OF MATERIALS |©2|0&| o | o oo [z80C REMARKS
L 0.0-2.0: 8" SILT, trace gravel, gravel to 1/2", | 81 50 5
- nonplastic, very dark brown (10YR 2/2 and -
L 3/2), 2" gravel seam @ 12-14" bgs, stiff | 12
:—-671.1 — V=1 1191
- — 11
— 670.1 Y I G S I
B 670 2.0-6.0": SILTY CLAY, trace gravelto 1" B 2 ss2 50 5
- (dolomite pebbles), low plasticity, motiled P
L yellowish brown (10YR 5/6) and gray (10YR B 7
B B/1), stiff B
——669.1 ___3 R e Lt B 1 -
- - 14
e B 77 1oy
- - 9
jes‘m ~——5 Tt i At el A (e
— - 12
—666.1 - - 6 foct--tct--q4--4---1., .
L 6.0-8.0": SILTY CLAY, trace gravel to 1 B S84 100 8 Moist
- (dolomite pebbles), subrounded, low =
- plasticity, yellowish brown (10YR 5/4), stiff - 13
:—665.1 — 7ttt 11l
— - 22
— 664.1 , 8 betp--fo-doJ_d ]
L 8.0-10.0" SILTY CLAY, trace gravel, B ss5 100 9 Dry
| subrounded, low plasticity, mottled yellowish =
n brown (10YR 5/4) grading to (10YR 5/8), N 13
| very stiff =
j6631 __9 Rl ERE REh LTS Rl
~ — 24
—662.1 S TN D N R —
| 10.0-12.0’: SILTY CLAY, trace gravel to 1" B 10156 33 8 Dry
. (dolomite pebbles), subrounded, low |
L plasticity, brown (10YR 5/3), stiff - 12
(950226)

H-225
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Site File No. County Will Boring No. 7D Monitor Weli No. 7D
Site File Name _ Lockport Prairie Surface Elevation 6721 Completion Depth 101.0
Fed.1D. No. Auger Depth 64 Rotary Depth 37
Quadrangle _ Joliel Sec. 21 T. 36N R. 10E Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N.(X) E(Y)
A . 4 SAMPLES PERSONNEL
Latitude ° Longitude ° T oty
« wl FEL L G- R.Hopp
Boring Location __ NW1/4 of NW1/4 of NE1/4 ol & S1¥| 5|5 |D- Dusy
$) 1K 5o 1a 3 % 8 H-
Drilling Equipment _ Diedrich 120 £ Je=|YlYMY E B2tz
a SQ|lala |20 |2 °a|H-
Fol8 3 L8 EYsE
Elev. | DESCRIPTION OF MATERIALS |00 & o | jox]|a [z80K REMARKS
16
- - 16
—660.1 RS SO IV DU DS
L 12.0-14.0": SILTY CLAY, trace gravel to 1" | 12lss7 100 5 Moist
- (dolomite pebbles), rounded, medium |
N plasticity, grayish brown (10YR 5/2), stiff | 7
:—659.1 :_13-" S R RS B R
- - 12
- -
l—658.1 S NS (Y TN N A
| 14.0-30.0": CLAY, little silt, irace gravel o 1" | 14 388 100 4 Moist
B (dolomite pebbles), subrounded, medium to L
| high plasticity, gray (10YR 5/1), medium stiff | 14
_‘—657.1 :—15——— Bl ek ek RSl R
— b 7
:—555.1 N 18 1ssel " Tioo] "1 a4 ] Moist
- I 7
:—655.1 ___.17___ JR K -___.é.____
~ - 13
o — 18851d " io0] "1 oy
— - 7
|—653.1 SERY+Y S QU [N SUN . ——
— | 19 10
— = 14
| —652.1 L ogb--b--to_do 4o
B B 20 k57 100 6 Dry
- — 10
L—651.1 I, T I SN SUDNG (N SEN N -
o - 21 13
- -
— o 16
(950226)

H-226
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Site File No. County Will Boring No. 7D Monitor Well No. 7D
Site File Name __Lockport Prairie Surface Elevation 672.1 Completion Depth 101.0
Fed. ID. No. Auger Depth 64 Rotary Depth 37
Quadrangle _ Joliet Sec. 21 T. 36N R._10E  Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N (X) E(Y)
. . : . , . ) SAMPLES PERSONNEL
Latitude Longitude P —]
w o W 2 G- R.Hopp

Boring Location _ NW1/4 of NW1/4 of NE1/4 sle Siow 2l D- Dusty

o z| £ & % wOlZ %8| .
Drilling Equipment _ Diedrich 120 = c=|Ylyus 9=

=% =0lg|aladlw |22[s5|H-

°8l8c|z |3z 85450

Elev. | DESCRIPTION OF MATERIALS {©O5|0&| v | @ (o] o |220x REMARKS

L CLAY, little silt, trace gravel to 1" (dolomite | 5514 100 8 Dry
L pebbles), subrounded, medium to high |
- plasticity, gray (10YR 5/1), medium stiff L 12
:‘649-1 r 23 gt T .
- - 12
s T 2Aks T o] T o Moist
L - 9
j647-1 — 25 pnpr et 3
- ~ 15
%" | 2"fine sand seam N 26 k53 o] ] 7] Moist
= —~ 11
—645.1 b— 27ttt ;1‘2‘ """""
- - 14
Ha I S I KT I I Moist
— = 12
__543-1 :— 29 b YR
— —
= ~ 21
—6421 b 130 bt e
B 30.0-32.0" SILTY CLAY, trace gravel o 17 30 kg1d Ti00 8 Dry
- (dolomite pebbles), subrounded, low L
L plasticity, gray (10YR 5/1), stiff - 12
_‘—641.1 —— 31 b 3
- - 17
6401 b—ree———— 32 bt
| 32.0-38.0": CLAY, little silt, trace gravel to | 32 53517 100 6
- 1" (dolomite pebbles), subrounded, |
L medium plasticity, gray (10YR 5/1), stiff L 12
(950226)

H-227
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Site File No County Will Boring No 7D Monitor Well No. 7D
Site File Name __ Lockport Prairie Surface Elevation 6721 Completion Depth 101.0
Fed. ID. No. Auger Depth 64 Rotary Depth 37
Quadrangle  Joliet Sec. 21 T. 36N R._10E Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
. . , . , . SAMPLES PERSONNEL
Latitude Longitude ° —
w| e 2 G- R.Hopp
Boring Location __NW1/4 of NW1/4 of NE1/4 g % ;’ S " % 2, D- Dusty
Q .
Drilling Equipment _ Diedrich 120 _(E) =YYy T S91T g H
=} Sojlg|E|l@an L2355 H-
Sy R E R R e
Elev. | DESCRIPTION OF MATERIALS |©2|0&| v o og|a |22/0C REMARKS
14
= = J 17
_—63841 _’_‘34 ST I T I R
1 — 9
LTssm ~_35______.-_4___.1_3~___4
= — 19
— 631 — B ksid s “_—&ﬁ“#Dry
— - 15
L6351 - 37b--¢--f--4--d--4---1
20
I~ I~
— — 27
—634.1 I AU ISR N [y ——
| 38.0-40.0": SILTY CLAY, 1/2" silt seams B 38 53520 100 i 7 Moist
F every 2-8 inches, nonplastic, gray (10YR L
L 5/1), seams brown (10YR 5/3), stiff L 12
6331 IEC] T It Rt S T e
— h 17
- 632.1 _ _ T Y N I N S
L 40.0-42.0": SILT, little clay, 1/2" silt seams | 40 5S21 100} 7 Dry
| every 2-3 inches, nonplastic, grayish brown »
| (10YR 5/3), seams brown (10YR 5/3), stift L 10
—631.1 S I} SRS S Y N . -
B 41 >
[— a 18
L 630.1 _ /T3 TS S R R PR S
L 42.0-44.0": SILT, little clay, trace gravel, L 5522 100 7
- subrounded, medium plasticity, mottled gray B
L (10YR 5/1) to very dark gray (10YR 3/1), stift L 11
62 B0 e el B Rl ETS R
— = 15

(950226) H.228




@ lllinois Environmental Protection Agency Field Boring Log Page _ 5 of _10
Site File No. County Will Boring No. 7D Monitor Weli No. 7D
Site File Name _ Lockport Prairie Surface Elevalion 6721 Completion Depth 101.0
Fed. ID. No. Auger Depth 64 Rotary Depth 37
Quadrangle _ Joliet Sec. 21 T. 36N R _10E  Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N.(X) E(Y)

. . , ) _ , SAMPLES PERSONNEL
Latitude Longitude ° ! i —7

. . ) w iy g G- R Hopp
Boring Location _ NW1/4 of NW1/4 of NE1/4 % % g %J 2312, D- Dusty
Drifling Equipment _ Diedrich 120 E | WYl E S91% 2 H-

g |[€o|lg |E|lzojw|(23l58(|H-
A R R R P

Elev. DESCRIPTION OF MATERIALS |[©03|0&|v | o joc) e |z80c REMARKS
L 44.0-46.0" SILT, little clay, 1/2" silt seams | 5523 100 8
- every 2-3 inches, nonplastic, grayish brown L
L (10YR 5/3), stiff - 10
6271 — 45 F-r 1
— - 13
—626.1 IR IO Y S PEpIE S
| 46.0-48.0": SILT, little clay, low plasticity, | 46 5524 100 10
B grayish brown (10YR 5/2), stiff, L
- homogenous L 13
f625,1 :_47 e e B T &
— = 22
|~ %% [748.0-50.0~ SILT, Ittle clay, low plasticity, B §1 7]
L motiled gray (10YR 5/1) to very dark gray |
| (10YR 3/1), stiff | 12
:~623,1 r49~~———— ———————— ol
— ~ 24
- PSS N N SO O A
n %221 I780.0-52.0" SILTY CLAY, trace sand and S0 ksad ~"Tio0| "1 7s
| gravel, low plasticity, grayish brown (10YR |
| 5/2), stiff | 24
6211 —S51 e
- - 21
— 620.1 L__f_b_ 4] ]
_ 52.0-56.0": SILTY CLAY, little gravel to 1" B 52 5527 100 16
| {(dolomite pebbles), subrounded, low |
- plasticity, grayish brown (10YR 5/2), stif - 21
—619.1 5l Lt __]__J SN
B — 53 %
— = 26
-—618. L sl A ]
ol B 54 B3z 100 9
— = 13
(950226) .
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Site File No. County Will Boring No. 7D Monitor Well No. 7D
Site File Name __Lockporl Prairie Surface Elevation 6721 Completion Depth 101.0
Fed. ID. No. Auger Depth 64 Rotary Depth 37
Quadrangle _ Joliet Sec. 21 7. 36N R _10E  Date: Start 6/18/01 Finish 6/18/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
: . , \ . SAMPLES PERSONNEL
Latitude ¢ Longitude ° T —
w o il G- R. Hopp
Boring Location __NW1/4 of NW1/4 of NE1/4 ol|% D;’ Y| 25 |D- Dusy
z |k xrl 5 volz® ;

Dritfing Equipment __Diedrich 120 v I TR T R worg|H

. Lola|alzo|lm |22calH

TRlatiz 3585 2358

Elev. | DESCRIPTION OF MATERIALS |©OJ|0&| o |0 |jvaja |z80x REMARKS
15

L - 18
—616.1 Ry A T I e -
B 56.060.0- CLAY, Titie i, fitlie gravel = B R
L {dolomite pebbles), subrounded, low |
| plasticity, grayish brown (10YR 5/2), stiff - 19
615 j57——-~-—~—--——l—2-2—--—4
= - 32
- ST U A S S SR
| o141 | 58 ka3 100l 11
- — 16
r613.1 :__59-__-__ __1____224___
~ - 28
— Y SN NN QNI ) R —
®'% [760.0-62.0" SILTY CLAY, well sortad, low — 80ks3{ " [ioo 12 Dry
» plasticity, grayish brown (10YR 5/2), very |
| stiff, homogenous : - 24
— S-S AN I S S B
B 611.1 61 %
L [: /5"
l—610.1 R e N Y
—° 62.0-64.0" SAND, GRAVEL, Iitlle silt, [~ 52k53{ " [13 5 Moist
| subrounded, poorly sorted, nonplastic, | 13"
- grayish brown (10YR 5/2), hard L
—609.1 L g3 bbb 4 .4 __
: E
— 608.1 RS ISR N D SRS S
N 64.0-101.0° DOLOMITIC BEDROCK — 64
| Rotary Wash Drilling B
. (no geologic log) -
|—607.1 l—-e5F--t--t-—-4--d-—4--—-
B EOB AT 101 FEET BGS _

(950226)




@ lllinois Environmental Protection Agency Field Boring Log Page _1__of 3
Site File No. County Will Boring No. 8B Monitor Well No. 8B
Site File Name _ Lockport Prairie Surface Elevation 566.5 Completion Depth 28.0
Fed. ID. No. Auger Depth 6 Rotary Depth 22
Quadrangle __ Joliet Sec. 27 1. 36N R._10E Date: Start 6/25/01 Finish 6/25/01
UTM (or State
Plane) Coord. N.(X) E.(Y)
. . , . . . SAMPLES PERSONNEL
Latitude Longitude e —
w W s G- R.Hopp
Boring Location _ NE1/4 of NW1/4 of NW1/4 sle S ow ESp D- Dusty
- 2 z 1) B8 108128,
Drilling Equipment __ Diedrich 120 = cylEials Sle B9tz
Q =@l |aadw ;(J% °og|H-
AR A
Elev. | DESCRIPTION OF MATERIALS |Oa|0&| v | & b2 a 280 REMARKS
L 0.0-4.0: SILT, little gravel, subrounded to B $81 75 5
| rounded, nonplastic, very dark brown -
. (10YR 2/2), medium stiff | 7
:—565.5 - S SRR B R R o R .
= - 4
- L
e B EI O Dry
- 3
—563.5 G R ST S T o T8 R
- -
- - 4
—562.5 - T N LEon TYTIeY .
| 4.0-6.0": SAND and GRAVEL, gravel | SS3 20 Moist
= coarse, subrounded to rounded, poorly "
| sorted, dolomite chips, very pale brown L 50
| (10YR 7/3), hard - /4
__561'5 B S| I D water @ 5' bgs
b
%05 T6.0.28.0° DOLOMITIC BEDROCK BN 50777
| (Rotary wash drilling techniques-no | "
| geologic log) |
—559.5 7 et S R ORI P
B B
—558.5 - 8 | e f e b
— 557.5 L T L S e e R
u B
-~ 556.5 — 40 |- fre g e [
— EOB AT 28 FEET BGS ~
(950226) H-231




@ llinois Environmental Protection Agency Field Boringlog  Page __ 1 _of 3
Site File No. County Will Boring No. aB Monitor Well No. aB
Site File Name __ Lockport Prairie Surface Elevation 571.7 Completion Depth 30.5
Fed. ID. No. Auger Depth 3 Rotary Depth 27.5
Quadrangle __Joliet Sec. 22 T. 36N R _10E  Date: Stert 6/25/01 Finish 6/25/01
UTM (or State
Plane) Coord. N.{X} E.(Y)
. . . . . SAMPLES PERSONNEL
Latitude Longitude o —
w & W 4 G- R. Hopp

Boring Location _ NE1/4 of NE1/4 of SW1/4 s8] &) 2. |o- pusy

o z K & % wOlZ By
Drilling Equipment _ Diedrich 120 = el By |uY e s O|Tz

o |=Qfg|(@iadlw[23|ca|H-

SR8tz |z 58 5 5828

Elev. | DESCRIPTION OF MATERIALS |(O2 |0 &) v | v jvr|a 280k REMARKS

| 0.0-3.0": SILT, trace fine to coarse gravel, | SS1 75 7
L subrounded to rounded, nonplastic, poorly L
L sorted, dolomite chips, very brownish L 9
| yellow (10YR 6/6), hard L
_-—570,7 — LT TSRS SRS RN o
- L 7
E%Q'7 B 2s& T TE T 70 Dry
I | 50
st 3.0-4.0° Weathered DOLOMITE, 2" C3 T TTTTT R
N recovery, very pale brown (10YR 7/3) L 2
%77 172.0-30.5 DOLOMITIC BEDROCK - less Tl 5[
: (Rotary wash drilling technigues-no B "
L. geologic log) L
— 566.7 T e S R e S R
— 565.7 - T L L SURE e B B
— -
L—564.7 A e e B S B R
| -
— 563.7 il < T munts SERREE (LLRLE FERRS SRRIS RS
- 562.7 Y S R .
L 561.7 TERY ) SN U R A S E—
= EOB AT 30.5 FEET BGS -
(950226) H-232
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