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2012- Climate Change Adaptation Pilot
Transit specific, national context, FTA fund

2014 - Climate Change & Extreme Weather Adaptation 
Transportation in scope, regional context, FHWA fund

2016 - Local Hazard Mitigation Plan
Agency specific, BART fund

2018 - BART Sea-level Rise & Storm Surge Resiliency  
Transit specific but inter-agency, Caltrans fund

BART Progress on Climate Resiliency



• Element 1 – Climate Hazards in the Bay Area
• Sea Level Rise, Downpour & Flooding

• Element 2 – Vulnerability and Risk Assessment
• Element 3 – Adaptation Strategies

• Global Rail Sector Climate Adaptation Strategies
• Adaptation Strategies
• Prioritizing Adaptation Strategies

• Element 4 – Links to BART Organization and Practices
• Element 5 – Asset Management and Life-Cycle Cost Analysis

FTA Project: Developed Approach & Process
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FTA Project: Focus on BART’s Critical Assets



Team work of 
BART, MTC, 
BCDC, and 

Caltrans
Sites included 
Route 92, Bay 
Bridge Touch 

Down and 
Coliseum Area 

FHWA Project: Regional Approach



YEAR 2050 (>5 ft) 
1.9 ft* + ~3.5 ft** = 5.4 ft

YEAR 2100 (10 ft) 
82.8 inches + ~42 inches = 124.8 inches 

• Project originally proposed using 50% probabilistic projection.                          
Updated to 0.5 % based BART infrastructure’s criticality.

** Based BCDC’s Adapting To Rising Tide program   

Sea-level Rising (0.5% probability) + 100 year Storm  = Water Level

Caltrans Project: SLR & Storm Surge Resiliency



Coliseum

Embarcadero

Oakland Shops

SFO,
Millbrae

West Oakland

OAC
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Note: Prior to catastrophic storm event, BART would evacuate and shutdown system.



Damage Assessment Approach

EXPOSURE

IMPACT

DAMAGE Monetary Cost and Service Disruption 



Embarcadero Station Site: Points of Water Entry



Permanent flood wall with 
deployable shield

Embarcadero Station Site Adaptation Design

Tunnel Flood Shield

Temporary Flood Walls
Raised entrance

Deployable Cover



Water intrusion through 
station box down into 
concourse level.

Pilot Repair
• Polyurethane Grout 

(Hydrophobic) –
catalyst as agent

• Polyurethane Grout 
(Hydrophilic) – water 
as agent

• Elastomeric Polymer 
Rubber – suseptable
to heat 

Recommendation:
• Positive side curtain 

wall injection (Drill 
holes in pattern, inject 
till grout exits 
adjacent holes)

• Polyurethane Grout 
(Hydrophobic)B
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