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What Happened in 19067

e M 7.8 Earthquake on San Andreas Fault

* April 18, 5:12 am, 1906






Fire Following

Earthquake




San Francisco City Hall (Steinbrugge)



Sacramento Street, Approaching Fire (Steinbrugge)






San Francisco 1906
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Photo taken on balloon, May 23, 1906
Looking South to Nob Hill, Union Square



Spring Valley Water Company offices were open
on April 18, but burned out later.

Union Square

SVWC Macy’s












Map of Burned Area



Berkeley 1923



Berkeley 1923

Panorama from Virginia Street and Scenic Avenue Looking Northerly rass Fire Entered




Berkeley 1923



Northridge
1994






City Pipes

400 Miles of CI pipe in 1906
300 repairs to mains after 3 months

Repairs to distribution pipe in areas with
many fallen buildings required digging through
the rubble to close all the broken service
connections

Repairs to distribution pipe in areas with large
settlements took many months to complete



Marshes in

South of
Market Area

-
1906 Shoreline









Pressure Zones

* University Mound (lowest level). Rapidily
depressurized due to breaks in supply mains.

No water for fighting fires.

* College Hill (medium level). Rapidly
depressurized due to ruptured mains. College
Hill Res (14 MG) did not empty until April 19.
Supply restored 62 hours later at 6 MGD rate

e La Honda (upper level). Lake Merced pumps
had only a broken steam gate; this was

replaced and pumps started April 18 3 pm
providing 3 MGD (6 MGD later) rate to La

Honda Res.



City Reservoirs

University Mound (37 MG): Good order to the reservoir itself. No water
supply as CS #1 was ruptured (thrown from trestles across marshes, 30
days for repair). Empty by April 20. Still empty May 4. Refill started May
18.

College Hill (14 MG). Empty by April 20, Refilled once San Andreas pipe

fixed in 62 hours.

Lake Honda (33 MG). The earthquake cracked the bottom and sides of
the liner. Taken out of service for a month. Lake Merced water bypassed
the reservoir to serve the upper zone, but at 40 psi lower than water
originally from Pilarcitos.

Small reservoirs / tanks. Empty by April 20. Presidio Heights had no
water until UM/CH water could be restored to Black Point pumps (16
days). Clarendon Heights restored once SA pipeline restored to CH

reservoir.



Pumping Plants

* Only damage was a broken steam pipe, easily
fixed. However, no water to pump.

* Lack of water in University Mound zone
meant no water to Black Point or Clarendon

Heights pumping plants.



Liquetaction in the City

* Most damage to Pipe occurred in filled areas

* Mostly, in the South of Market Area












Alameda 36” Pipeline
Brings Water to SF from Sunol
Crosses Bay Mud at Dumbarton
Minor damage - 2 minor leaks at 8” blowofts,
1 slip joint pulled apart a few inches
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2 16-inch and 2 22-inch pipes
Bell and socket, No
damage in 1906



Transmission Pipes
On the Peninsula

* Pilarcitos (98 Year Outage)

e Crystal Springs No. 1 (30 Day
Outage)

* San Andreas No. 1 (62 Hour Outage)






Pilarcitos Pipeline

Many fault crossings b\

Timber trestles over canyons

)

Good Geology




Pilarcitos Pipeline

Normal supply from Pilarcitos Res to Lake Honda

3. 30" Pilarcitos Pipe pulled apart 2 feet 7. 30" Pilarcitos Pipe pulled apart 3 feet

6. 30" Pilarcitos Pipe telescoped

This pipeline criss-crossed the San Andreas fault at many locations. It was also
supported on wooden trestles across a few canyons, and suffered complete
collapse. There was so much damage, the pipeline was abandoned south of Daly
City. Today, Pilcarcitos Reservoir dumps its water to San Andreas Reservoir.










San Andreas Pipeline

Badly fractured at 1 location, on a
trestle crossing modern Colma Creek.
It took 62 hours to fix it



Crystal
Springs
44" Pipe

500 feet of 44” pipe
thrown from trestle
onto the mud flats

It took 30 days to
fix this.



Emergency Repairs and
Bypass Pipes
(One month later)






Other Areas



Santa Clara
19006






Water Tank

Inverness



1906 Lessons Learned

* SFFD built and maintains a redundant high
pressure pipeline system for fire fighting

e SFPUC built San Andreas #2, #3 and Crystal
Springs #2, #3 pipelines are routed around (or
under) the liquefaction zones of 1906

* Not a single SFPUC pipeline crosses the San
Andreas fault



Questions and Answers



