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•Center on
Fermi

• Locate in
Illinois

•Avoid Lake
Michigan

Fermi

StudyRegion



• Regional Geology
• Tunneling Considerations
•  Estimated Tunneling Cost



• Surficial Deposits
• Bedrock
• Groundwater
• Seismicity
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• Dolomites/Limestones
– Competent

• Shales
– Slaking horizons require protective coating

• Sandstones
– Friable horizons, some are aquifers

• Carboniferous
– Horizons may contain methane



• Shallow Aquifer
• Aquitard
• Deep Aquifer



• Deep Aquifer

Fermi



• Seismic
Hazard
Map
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• Input
• Preparation



Figure 14: Generalized Geologic Section 
531 km Ring

SW of Fermi
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Figure 17: Generalized Geologic Section
228 km Ring
NNW of Fermi
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Figure 18: Generalized Geologic Section
120 km Ring
West of Fermi
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Formation Tunneling Considerations 531km 228km
NNW

120km
W

Ancell Aquifer,
Friable horizons 45 miles

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

•VLHC Alternatives



3  T e V  P r o je c t  D im e n s io n s
I te m F e r m i

R e q u ir e m e n t
K e n n y

T u n n e l L e n g th
(m ile s )

2 1 .1 2 1 .1

T u n n e l D ia m e te r
( f t .)

1 0  m in im u m . 1 2

C o n s tru c t io n  sh a fts
(e a )

4 4

C o n s tru c t io n  S h a f ts
d ia m e te r  ( f t .)

2 0 2 0

U tili ty  S h a fts  (e a ) 0 2 0
U tili ty  S h a fts
d ia m e te r  ( f t .)

0 6

C o n c re te  in v e r t
(m ile s )

2 1 .1 2 1 .1

W a te r  in f lo w
(g p m /m ile )

5 0 5 0

E le v a t io n  ( f t . m s l) 3 2 0 3 2 0



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



228km Ring NNW of Fermi

Item Formation Units Quantity Cost/Unit
(rounded)

Total
(rounded)

Excavation All mile 142 4.5M 635.2M

Invert Lining All mile 142 0.6M 91.1M

Concrete
Lining Maquoketa mile 53 1.6M 84.0M

Grouting Silurian-
Galena mile 89 1.1M 98.6M

Shafts each 24 3.2M 76.2M

Slopes all 23.3M

•TOTAL                                                       1,008.2M



• 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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Figure 15: Generalized Geologic Section
228 km Ring
North of Fermi
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Figure 16: Generalized Geologic Section 
 228 km Ring

NW of Fermi
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