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Regional Geology

Surficial Deposits
Bedrock
Groundwater

Seismicity




SYSTEM

Formation
Member

Graphic
Log

Description

QUATERNARY

PLEISTOCENE

Cahokia

Grayslake

Richland

Alluvium—sand, siit, and ctay deposited by streams

Peat and muck, often interbedded with silt and clay

Loess—windblown silt and clay

HOLOCENE

Equality

Henry

Yorkville

Lake deposits—silt and clay, some sand

Outwash—sand and gravel deposited by glacier meitwater in valleys and hills

Till—yetlowish brown to gray silt and clay loam

Malden

Till—yellowish brown to brownish gray loams to sandy loam till; locally
extensive basal sand and gravel

WISCONSINAN

Tiskilwa

Till—reddish brown/grayish brown loam, generally uniform

Robein

Silt, sandy silt, silty clay, organic rich; buried soil, alluvium or bog deposits

Winnebago

Sand and gravel, discontinuous

Sanga-
monian

Winnebago or
Glasford

ILLINOIAN

Till, sand and gravel, lacustrine silt and clay; 8 till members recognized

regi Hy; sand and gravel and lacustrine concentrated in bedrock valleys

Banner

PRE-
ILLINOIAN

Bedrock

3
7| Sand and gravel, basai materiais in deeper bedrock valleys

1SGS 1984







Bedrock Surface

Elevation above sea level (ft)
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Regional Geologic Map
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MESQZOIC - CENOZOIC Siturian

% Cretaceous - Tertiary

PALEOZOIC

B3
Pennsylvanian Cambrian
|

Ordovician

Mississippian Paleozoic (2or 3 systems)

/// Devonian

PRECAMBRIAN

200 MILES

200 KILOMETERS




Pleistocene and Pliocene not shown

15—

o5 1o TeRTIARY

136 CRETACEOUS
[[#s7] PennsYLVANIAN

Bond and Mattoon Formations

Includes narrow beits of older formations

along La Satle Anticline

PENNSYLVANIAN

Carbondale and Modesto Formations

PENNSYLVANIAN

Caseyville, Abbott. and Spoon Formations
o

MISSISSIPPIAN

Includes Devonian in Hardin County

DEVONIAN
includes Silurian in Douglas, Champaign,
and western Rock Island Counties

SILURIAN
Includes Ordovician and Devonian in Calhoun,
Greene, and Jersey Counties

ORDOVICIAN

570 cAvBRIAN

D Des Plaines Disturbance-Ordovician to Pennsylvanian
~ Fault
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SERIES AND GROUP AND HYDROSTRATIGRAPHIC UNITS

MEGAGROUP FORMATION Aquigroup aquifor/aquitard

(ft)
N N Unconsolidated gt; deposits -
Quaternary Undifferentiated . A pebbly clay (till) silt, and gravel.
Loess (windblown siit), and allu-
Prairie vial silts, sands and gravels.

Tertiary &
aceous
Undifferentiated

i Mainly shale with thin sandstone,
ey limestone and coal beds.

St. Louis Ls
Salem Ls
Warsaw Ls Limestone, cherty limestone, green,
Keokuk Ls ul brown and black shale, silty dolomite.
Burlington Ls

Undifferentiated

Shale, calcareous; limestone bed:

Undifferentiated
thin.

Mississippi Valley

Port Byron Fm
Racine Fm

Waukesha Ls § . o
Jofiet Ls Silurian dolomite Dolomite, silty at base, locally cherty.

aquifer

%
]
g
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©
g
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Shale, gray ofr brown; locally dglomite
and/or limestone, argillaceous.-

Galena Group Dolorm(e and/or limestone, cherty.
Decorah Subgroup Dolomite, shale partings, speckled.
Platteville Group Dolomite and/or limestone, cherty,
sandy at base.
Sandstone, fine- and coarse-grained;
Ordovician little dolonite; shale at top.
100 -850 | sandstone, fine- to medium-grained;
locally cherty red shale at base

A Dolomite, sandy, cherty {oolitic), sandstone.
Canadian P ; Sandstone, interbedded with dolomite.
Dolomite, white to pink, coarse-grained,
Jnecta ol [Z cherty (oolitic), sandy at base.
- 1300

Jg’:"“"::ﬂf: e Dolomite, white, fine-grained, geodic
s 2 quartz, sandy at base
Frmeonia F Dolomite, sandstone, and shale,

m glauconitic, green to red, micaceous

Ironton Ss . . .
Ironton-Galesville _ Sandstone, fine- to medium-grained,

aquifer well sorted, upper part dolomitic.

Ottawa Ls

Midwest Bedrock

Knox Megagroup
ddle confining unit

Galesville Ss

St. Croixian
Eau Claire Fm Eau Claire Shale and siltstone; dolomite, glauconitic;
sandstone, dolomitic, glauconitic.
Mt Simon Fm o Sandstone, coarse-grained, white, red in lower
half; ienses of shale and siltstone, red, micaceous.

I I A

Note: The rock-stratigraphic and hydrostratigraphic-unit ciassm.:a

Cambrian

Basal Bedrock




Bedrock Properties

Dolomites/Limestones

— Competent

Shales

— Slaking horizons require protective coating
Sandstones

— Friable horizons, some are aquifers
Carboniferous

— Horizons may contain methane




Groundwater

» Shallow Aquifer
* Aquitard

* Deep Aquifer




* Deep Aquifer

200\ Lake
00\ Michigan
150\

Contours in feet, msi
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e Seismic
Hazard

U. S. Geological Survey
Juna 1996




Pleistocene and Pliocene not shown

15

o5 o TERTIARY

136 CRETACEOUS
%] pennsvLvanian

Bond and Mattoon Formations
Includes narrow belts of oider formations
along La Salle Anticline

PENNSYLVANIAN

Carbondale and Modesto Formations

PENNSYLVANIAN

Caseyville, Abbott. and Spoon Formations
o

MISSISSIPPIAN

Includes Devonian in Hardin County

(Millions of years)

AGE

DEVONIAN
Includes Silurian in Douglas, Champaign,
and western Rock Island Counties

SILURIAN
Includes Ordovician and Devonian in Calhoun,
Greene, and Jersey Counties

ORDOVICIAN

570 cAveRiAN

D Des Plaines Disturbance-Ordovician to Pennsylvanian
= Fault




VLHC Geologic Sections

* Input
* Preparation
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Formation

Ancell

Geology Summary

Tunneling Considerations

Aquifer,
Friable horizons

o\/LHC Alternatives

531km

45 miles

228km
NNW

120km
\4

Galena-
Platteville

Aquitard,
favorable tunneling

50 miles

76 miles

38 miles

Maquoketa

Aquitard,
Slaking horizons

50 miles

53 miles

37 miles

Silurian

Favorable tunneling

95 miles

13 miles

Devonian

Slaking horizons

35 miles

Carboniferous

Methane horizons,
Aquifer horizons

55 miles




Kenny Estimate Input

3 TeV Project Dimensions
Item Fermi
Requirement
Tunnel Length 21.1
(miles)
Tunnel Diameter 10 minimum.
(ft.)
Construction shafts 4
(ca)
Construction Shafts
diameter (ft.)
Utility Shafts (ea)
Utility Shafts
diameter (ft.)
Concrete invert
(miles)
W ater inflow
(gpm/mile)
Elevation (ft. msl)




Kenny Cost Summary

Item

TotalCost

Cost/Mile

Shafts

12.7m

Tunnel Excav.

94.4m

4.5m

Invert Lining

13.5m

0.6m

Grouting

23.4m

1.1m

Slopes

23.3m

TOTAL

167.3m




Estimated Cost

228km Ring NNW of Fermi

Item Formation Quantity Cost/Unit Total
(rounded) (rounded)

Excavation All 142 4. 5M 635.2M

Invert Lining All 142 0.6M 91.1M

Concrete

. Maquoketa 53 1.6M 84.0M
Lining

Silurian-

Galena 89 1.1M 98.6M

Grouting

Shafts 24 3.2M 76.2M

Slopes 23.3M

1,008.2M




Future Investigations

* Geology
— Update Regional Data

* Geologic Contacts

* Geohydrology

* Tunneling
— Study Characteristics of Deeper Units

 Particularly Sandstones and Carboniferous Strata

— Study increasing TBM productivity
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