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Agenda

e s the Stanford Water System "Reliable" After
Earthquakes?

e Some pictures to give you an idea



Today's Quiz. Given a nearby San Andreas M
7.9, how long will the water be out on
Campus? (Days)

Person Days

Student 1

Student 2

Student 3

Student 4

Student §

Student 6

Student 7

Student §

Student 9




What You Should Take Away

e What's seismically weak in the water grid?

e s it worthwhile to seismically upgrade the
water grid?

e What can we (you) do about this?



What is the Most Common Type of
Pipe that Delivers Water on Campus?
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Stanford Water System

e Demand - 2 - 4 Million Gallons per Day (winter -
summer)

e Supply: Normally 100% from Hetch Hetchy (SFPUC)
(Since 1956). Pre-1956: local wells. Now, the wells are for
emergency operations

e Pipes: About 50 miles (6" - 24")
¢ Most Common Pipe: Asbestos Cement

e Other Pipes: Ductile Iron, PVC, Cast Iron

e Local Storage: 8§ Million Gallons
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Forecast Pipe Damage, Stanford, Given a M 7.9 Earthquake on the San Andreas Fault

Pressure Pipes 16" and Pipes 12" to Pipes 10" and Total, all
Zone Larger 14" Smaller Diameters
Zone 3 0.00 0.00 1.40 1.40
Zone 2 Lower 0.08 0.50 1.78 2.35
Zone 2 Upper 0.09 0.44 1.64 2.17
Zone 1 0.02 0.33 0.98 1.34
Total, all Zones 0.19 1.27 5.80 7.26

The 2 local reservoirs may drain in 15 hours (assuming no fires and quick operator action)
The 2 local reservoirs may drain in 48 hours (assuming no fires and no operator action)
The 3 local wells will likely work once Stanford / PG&E restore power

The SFPUC Supply System will likely be lost for up to 24 hours, or until SFPUC turns
valves to isolate damage in their system
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Can We Do Better?

e Option 1. Replace 50 miles of pipe with
earthquake-resistant water pipe. Cost:
$170,000,000 (or about $10,000 per student)

e Benefit: 99%-+ no water outage for first 2 days
post-earthquake. Perhaps increase tuition
-$1,000 per year.

e Option 2. Spend $4.6 Billion to Upgrade Hetch
Hetchy System (Done. Water rates increase 300%).

e Option 3. Do nothing. Beat Cal ?
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Where your water comes from:
Yosemite National Park (1895)

President Teddy Roosevelt
and John Muir
were against it (1904).
Teddy at al vetoed it multiple times

The Great San Francisco Earthquake
And Fire
changed people's minds (1906)

Hetch Hetchy Designed by
John Freeman, MIT (1912)

Congress Approved it and
President Woodrow Wilson
Signed the Conversion
of a National Park into

a Water Supply (1913)

First Water Delivery to
San Francisco (1934)

First Water Delivery to
Stanford (1956)
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