






































































































































































































































































































































No. Alternative

Construction Time Frame 

(years, approximate) Long-Term Risk

Operations and 

Maintenance Pros Cons

Relative 

Cost

I Monitoring and maintenance 10+ High High

Can evaluate tunnel needs on an 

annual basis and allocate money on 

an as-needed basis

Reactive rather than proactive

Does not adequately address risk of 

catestrophic failures $ - $$$

II Spot Repairs 5+ Moderate High

Stabilizes high-risk areas

Progressively addresses current 

moderate to low risk areas

Restricts future access and repair 

options

Lessens the likelihood of catastrophic 

failures but does not manage all 

risks.

Extensive remobilization costs $$

III Re-mine with Conventional support 3 Low Low

Stabilizes west half and utilizes 

existing tunnel

Expands tunnel profile to original 

design

Reduces O&M

Economizes mobilization and tunnel 

prep work

Workers gain systematic efficiency

Multiple construction seasons in the 

current waterway

$$

IV Slip-line and backfill 2 Negligible Low

Stabilizes west half and utilizes 

existing tunnel

Homogenizes tunnel profile

Reduces O&M

Economizes mobilization and tunnel 

prep work

Multiple construction seasons in the 

current waterway

$$$

V New Tunnel West Side 3 (single shifts) Negligible Low

Can keep existing tunnel in 

operation during construction

Effectively removes all operating 

risks for the west side

Typical risks associated with 

tunneling such as ground support, 

groundwater, stuck

TBM, etc. $$$$

VI Full Tunnel Replacement 3 (double shifts) Negligible Low

Can keep existing tunnel in 

operation during construction

Provides long-term stability and 

supply of water

Typical risks associated with 

tunneling such as ground support, 

groundwater, stuck

TBM, etc. $$$$$

Assumptions

Construction season within existing tunnel from October to April

Alternative Summary
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