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FEMA and BART

• Pre-Disaster Mitigation Program

• Overall BART program is over $1,000,000,000

• BART has obtained $9,000,000 grants from 
FEMA to date (BART is FEMA's best customer)

• Today, we discuss how BART assessed 25,000 non-
structural components, and got $3,000,000 from 
FEMA to implement 3,571 non-structural seismic 
upgrades











Non-Structural Components
• 25,679 items

• 14,889 items Category 1 (OK)

• 10,779 items Category 2 (Fix)

• 9 items Category 3 
(8 cranes, 1 transformer)

• Plus ~500 changed supports for
aerial 34.5 kV Commodities
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Category 2 Components 

• 10,779 items

• 2,267 2A - Essential

• 275 2B - Life Safety

• 1,716 2C - 2 over 1

• 6,665 2D - Housekeeping

• Plus ~500 supports for 
aerial 34.5 kV commodities
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Category 2 Items
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Batteries
Ladders
HVAC
Warehouse Racks and Shelving
Items Requiring Shelving/ Stacked Items
Refrigerator/Vending Machines
Computers/monitors/loose components/TVs
Cabinets (storage)
Office Shelving
Gas Bottles
Sprinklers/Ceilings
Water Heaters
Electrical/Train Control cabinets/racks
Lighting/Signs
Unanchored electrical equipment
Housekeeping cleanup/removal
Unrestrained equipment
Other



Category 2A Items
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Top 10 Cost Items
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Unanchored Tall Office and Storage Cabinets
Aerial Commodities
Multi-Level Warehouse Racks
Tall Electrical Cabinets
Suspended Ceilings
Light Warehouse Racks
Tall Bookshelves
Raised Computer Floors
Ladders
Home Depot Racks

Basic Construction Cost

Top 10 items represent ~80% of 
total cost.
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Typical Aerial Commodity



Two-Story Warehouse Rack



Tall Electrical 
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Tall Electrical Cabinets
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Raised Computer Floors



HVAC
- Over 50 fans to be fixed



Office Equipment 
- Over 500 like this



Supports on Valve 
Yokes - over 40 

like this

Fire 
Piping



Batteries - over 100 like 
this



Water heaters
- over 90 like this
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Package Priority Number of 
Items to be 
upgraded 

Total Cost Cumulative Cost 

P1 1,896 $3,322,923 $3,322,923 

P2 832 $1,254,695 $4,577,618 

P3 1,009 $1,344,132 $5,921,750 

P4 1,334 $1,574,405 $7,496,155 

P5 335 $126,893 $7,623,047 

P6 561 $275,161 $7,898,209 

P7 530 $182,664 $8,080,872 

P8 1,882 $573,447 $8,654,319 

Low Risk Items 2,400 $1,782,331 $10,436,650 

 

P1 to P8 Upgrades

Since FEMA will only co-fund $3,000,000 in one grant, 
we asked FEMA for $ for for the "worst" 3,571 items.

Internally to BART, we decided not to upgrade P6, P7, P8 
and other Low Risk Items
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Project Costs (3,571 items)



Project Benefits (3,571 items)

Total Benefits: $13.9 Million. Costs: $4.8 Million. BCR = 2.90



Conclusions

• Benefit Cost Analysis helps decide what to be done

• FEMA spends more than $100,000,000 per year on 
mitigation projects that require BCR

• The fragility models are listed in the paper, and 
described in detail in on-line documentation

• BART is a healthy example of using FEMA money 
to implement a rational and cost effective seismic 
upgrade program


