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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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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	

Alternative Name 

Applicable Geological Regions 

Lakefront 
Mid‐

System 
Down 
System 

Mid‐System Control Technologies  
without a Buffer Zone 

  x    

Technology Alternative with a Buffer Zone   X  x  x  

Mid‐System Separation Cal‐Sag Open Control 
Technologies with a Buffer Zone 

    x  x 

Mid‐System Separation CSSC Open Control 
Technologies with a Buffer Zone 

X  x  x 

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 
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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.  
 

 
FIGURE H.2-3  Columnar Section of the Rock Strata in the Chicago Area 
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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.  
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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 
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Wilmette, IL   x   x x   
Chicago, IL   x   x x   

Stickney, IL x   x     x 
Alsip, IL x     x x x 

Calumet City, IL         x   
T.J. O’Brien, IL   x x       
State Line IL/IN   x x       
Hammond, IN   x x       

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 
Illinois.  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 

Location Structural Measure 
Foundational Requirements Specified  

in Structural Appendix 

Wilmette, 
IL 

Existing Pump Station 
Rehab Unspecified 

ANS Treatment Plant New plant constructed on site, large footprint would likely 
require pile foundations 

Physical Barrier Pile foundation, sheet pile to 30 ft (seepage) 

Chicago, IL 

Lock Concrete walls (likely to be founded on piles) with concrete floor 
Electric Barrier Concrete floor (mat foundation) 

ANS Treatment Plant New plant constructed 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) 
Cal. City, 
IL Physical Barrier Pile foundation, sheet pile to 20 ft (seepage) 

T.J. 
O'Brien, IL 

Lock Concrete walls (likely to be founded on piles) with concrete floor 
Electric Barrier Concrete floor (mat foundation) 

ANS Treatment Plant New plant constructed on site, large footprint would likely 
require pile foundations 

Controlling Works 
Structure 

Likely to include dam with sluice gates, pile foundation with 
sheet piles likely 

Guide walls Sheet pile 
State Line, 
IL Physical Barrier Pile foundation, sheet pile to 20 ft (seepage) 

Hammond, 
IN Physical Barrier Pile foundation, sheet pile to 20 ft (seepage) 

Brandon 
Road, IL 

Lock Concrete walls (likely to be founded on piles) with concrete floor 
Electric Barrier Concrete floor (mat foundation) 
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 

Ground surface 

Bedrock surface 

Overburden material 



 

H-16 

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 

 
  



 

H-17 

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 
Reservoir 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 ISGS 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 
east 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 300ft 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 

Clay Reservoirs 
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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 3 to 1 588 530  
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 3 to 1 580 921  

Excavated Reservoirs 
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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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NA
5.0

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-2

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

0.0

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

2

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-2PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-130



0.7

3.5

5.5

1
0.2
2.0

2
2.0
3.5

3
3.5
5.5

All samples are 'Bulk Samples' retrieved
from side of test pit.

TOPSOIL

Brown Silty Clayey SAND (SC-SM)

Brown Silty CLAY, trace gravel (CL)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/10/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-3

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,830,564.1   E 1,109,645.7
2. LOCATION (Coordinates or Station)

NA
5.5

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-3

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

0.0

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-3PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-131



0.4

3.0

5.0

1
0.0
1.2

2
1.2
3.0

3
3.0
5.0

All samples are 'Bulk Samples' retrieved
from side of test pit.

TOPSOIL

Brown CLAY (CL)

Brown Silty Sandy CLAY, trace gravel, trace
organics (CL)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/10/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-4

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,830,222.6   E 1,109,685.3
2. LOCATION (Coordinates or Station)

NA
5.0

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-4

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

0.0

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-4PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-132



0.1

5.0

1
0.1
1.0

2
1.0
3.5

3
3.5
5.0

All samples are 'Bulk Samples' retrieved
from side of test pit.

TOPSOIL
Brown SILT (ML)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/10/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-5

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,830,320.1   E 1,109,971.9
2. LOCATION (Coordinates or Station)

NA
5.0

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-5

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-5PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-133



0.1

4.5

1
0.1
2.1

2
2.1
4.5

All samples are 'Bulk Samples' retrieved
from side of test pit.

TOPSOIL
Brown Clayey SAND, some gravel (SC)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/9/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-6

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,829,893.3   E 1,109,773.7
2. LOCATION (Coordinates or Station)

NA
4.5

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-6

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

2

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-6PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-134



0.1

1.9

4.0

1
0.1
1.9

2
1.9
2.9

3
2.9
4.0

All samples are 'Bulk Samples' retrieved
from side of test pit.

TOPSOIL
Brown Sandy CLAY, silt and gravel (CL)

Gray CLAY (CL)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/9/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-7

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,830,067.1   E 1,109,984.1
2. LOCATION (Coordinates or Station)

NA
4.0

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-7

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-7PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-135



3.0

5.0

1
0.0
1.0

2
1.0
3.0

3
3.0
5.0

All samples are 'Bulk Samples' retrieved
from side of test pit.

Gray SILT (ML)

Brown Sandy CLAY, trace silt, trace gravel
(CL)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/10/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-8

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,830,000.0   E 1,110,411.0
2. LOCATION (Coordinates or Station)

NA
5.0

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-8

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

0.0

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-8PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-136



3.0

4.5

1
0.0
1.0

2
1.0
3.0

3
3.0
4.5

All samples are 'Bulk Samples' retrieved
from side of test pit.

Brown CLAY, trace gravel (CL)

Gray Silty CLAY, trace sand, trace gravel (CL)

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY
CLASSIFICATION OF MATERIALS

(Description)ELEVATION DEPTH
a fc eb gd

NA
Chicago

INSTALLATION SHEET

Greg Reid

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

8/10/2012---

12. MANUFACTURER'S DESIGNATION OF DRILL

OF

SB-9

19. SIGNATURE OF INSPECTOR

Palos, IL  N 1,829,625.1   E 1,110,359.2
2. LOCATION (Coordinates or Station)

NA
4.5

7. THICKNESS OF OVERBURDEN
8. DEPTH DRILLED INTO ROCK
9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

15. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  SB-9

Test Pit

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

TesTech UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

0.0

NA

VERTICAL INCLINED

Saganashkee Slough

8/10/2012

3

DRILLING LOG 1
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

PROJECT HOLE NO.Saganashkee Slough SB-9PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM H-137
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ENCLOSURE	E	
	

BORING	LOGS	NEAR	CALUMET	CITY,	IL	LOCATION	
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ENCLOSURE	F	
	

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

H-149



 

 

 
 
 
 
 
 
 
  

H-150



H-151



H-152
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H-156



H-157



H-158



H-159



H-160



H-161



H-162



H-163



H-164
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H-166



H-167
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H-170



H-171



H-172



 

 

 
 
 
 
 
 
 
 
 
 

ENCLOSURE	G	
	

BORING	LOGS	NEAR	STATE	LINE,	IL	LOCATION	
 
  

H-173
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H-177



H-178
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ENCLOSURE	H	
	

BORING	LOGS	NEAR	HAMMOND,	IN	LOCATION	
 
  

H-187



 

 

 
 
 
 
 
 
 
 
  

H-188



H-189



INSTALLATION

Chicaqo District
10. SIZE AND TYPE OF BIT 4 in. PA

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

NGVD 29' NAD 17 (iN 81. Plane)
12. MANUFACTURER'S DESIGNATION OF DRILL

Diedrich D-50
13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

15. ELEVATION GROUND WATER

16. DATE HOLE I STARTED
i 8-1 0-06

17. ELEVATION TOP OF HOLE

18. TOTAL CORE RECyiVER.:FOR BORING

19. SIGNATURE OF .l9ldTæ . ~ -
./ -l ) Y f/V

% CORE ~OR
RECOV- ~MPE EERY N .

e

S-6 2-1-1-1
58 12.5 - WC=35.8%14.5

Water at 15 ft. WD

S-7 2-2-4-7
54 15.0 - WC=77.3%

17.0 LL=70%, PL=39%, PI=31 %

I DIVISIONDRILLING LOG I North Central
1. PROJECT

Little Calumet River, IN
2. LOCATION (Coordinates or Station)

Sta. 1920 - N1481433.4450; E390575.1897
3. DRILLING AGENCY

Subsurface Exploration, Inc.
4. HOLE NO. (As shown on drawing

title and fie number)
5. NAME OF DRILLER

Mark Baker
6. DIRECTION OF HOLE

i: VERTICAL D INCLINED

¡JOB NUMBER

200604307

I
i C-1

14. TOTAL NUMBER CORE BOXES

DEG. FROM VERT.

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

N/A

N/A

35.0

ELEVATION
(It)
a

CLASSIFICATION OF MATERIALS

(Description)
d

Clayey silt - brown - loose, moist (ML)

DEPTH
(ft)
b

LEGEND

c

42

598.8_ 3.0
598.3_ 3.5 50

S-2
2.5 -
4.5

.....,:: :J:l' Silty fine sand - brown- loose - moist (SP-SM)
Clayey silt - brown - medium dense - moist
(ML)

50
S-3
5.0 -
7.0

58
S-4
7.5 -
9.5

591.8_ 10.0
'..:'. :,,:/:\ Medium sand - gray - medium dense - moist
":":'..;:::':::: (SP)" " "...........

..:~.:....:..:.:::.::.~.~. .

" " "
::. ~.: ~:.: :~::~:.~~:.

42
S-5

10.0 -
12.0

589.3_ 12.5
.:.~:. :',,:~ ':~~' Sandy silt, litte clay - dark brown to black-

.::..:::: ~:.~.~~. :"/:' loose - saturated (SM)

/? ~?:. .:.::..... "'::.:':: ~::~ :::~..".586.8-- ,J 5.0
Organic silty clay - black - medium dense -
moist (OH)

583.8_ 18.0
Silty clay, trace fine sand - gray - stiff to very
stiff (CL) 67

S-8
17.5 -
19.5

;//// /~
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE.

MAR 71 (modified by GCA 1/94)

Hal - NO. C-1
SHEET 1
OF 2 SHEETS

I DISTURBEDi 14 I UNDISTURBED
I

N/A

586.8

I COMPLETED
I 8-10-06

601.80
N/A %

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

g

S-1
0-
2.0

2-2-3-4
WC=17.1%

3-4-6-8
WC=5.9%

.

5-5-6-8
WC=14.8%

4-4-4-6
WC=14.8%

4-1-7-10
WC=4.2%

7-7-10-13
WC=13.5%
Qp=1.5

PROJECT
Little Calumet River, IN

¡HOLE NO.
C-1

H-190



HOI F NO. C-1

DRILLING LOG (Cont Sheet~ EL:~~~~ON TOP OF HOLE Hole No. C-1
PROJECT ¡INSTALLATION

I SHEET

2

Litte Calumet River, IN Chicago District OF 2 SHEETS

ELEVATION DEPTH
CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS

LEGEND (Description)
RECOV- SAMPLE (Drilling time, water loss, depth

(It) (It) ERY NO. weathering. etc., if significant)

a b c d e f g

Silty clay, trace fine sand - gray - stiff to very
stiff (CL) S-9 5-8-11-12

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
24.5 WC=18.1%

S-11 8-9-14
83 25.0 - Qp=2.0 tsf27.0

/.
S-12 8-13-21

83 27.5 - Qp=2.75 tsf29.0

S-13 10-16-25
83 30.0 - Qp=2.5 tsf31.5

S-14 7-9-15-26
75 33.0 - Qp=3.0 tsf35.0

566.8_ 35.0
End of Boring
Borehole backfilled with soil cuttngs and
bentonite chips upon completion.

ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT
I HOLE NO.MAR 71 (modified by GCA 1/94)
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ENCLOSURE	I	
	

BORING	LOGS	NEAR	BRANDON	ROAD,	IL	LOCATION	
 
  

H-203
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