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Problems lie 
in the geology 

of the area.
How bad are

they?



Quantifying Judgment



Transfer Project Understanding

• In the field
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Transfer Project Understanding

• At the desk
o Caltrans’ experience
o Published reports and materials
o Geologic and landslide studies
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Lidar Hillshade of Alternatives
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Geology and Landslides



HoloLens Model

Mixed Reality 
partnership with 

Microsoft
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HoloLens Model



bgcengineering.com

The panel gets to work: • One Construction 
Segment at a time

• Precise Definitions
• Rules of Probability



Sometime after construction, what is 
the chance of:

… having high maintenance cost?
… unusual repairs that cause delays?
… requiring long-term closure or abandonment?

Partial results shown here

Six Alternatives
Alignments X, L, F, A1, A2, C3 (as viewed from the south)

Two Times and Three Impacts
10 & 50 years and “Cost”, “Mobility”, “Closure”



Impacts happen 
in sequence

Low Cost?

Yes No

Long-term Closure Avoided?

Yes No

Yes No

Only A Little Delay?

“Cost”

“Mobility”

“Closure”

Impacts
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Summary of Observations
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• All Alternatives are expected to be 
high cost:



Summary of Observations

• Likelihood of delays and closure vary:
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Summary of Observations

Closure in 50 years

3 general categories: High, Medium and Low

Review Alternatives in map view



Alternative X

HIGH RISK



Alternative L

MEDIUM RISK



Alternative F

LOW RISK



Alternative A1

MEDIUM RISK



Alternative A2

HIGH RISK



Alternative C3

HIGHEST RISK
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Conclusions

• All Alternatives are expected to have high 
maintenance cost

• Risks of delay and closure vary
• Alternative C is judged highest risk
• Alternative F is judged lowest risk
• Risks are for long-term ownership
• More information can lead to better 

judgment of risks
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