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The Problem

Urban Conflagration

* Northridge 1994 Earthquake

* First Interstate Bank Building fire (1988)
« East bay hills fire (1991)

« San Bruno gas explosion (2011)
* Numerous Southern California WUI fires

. ShakeOut (2008) Scenarlo - 1 600 |gn|t|ons




High rise building fires

1 1988 First Interstate
Bank building fire

1 Tallest building in
California

d Required 1/3 LAFD
for response
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USGS ShakeOut Exercise

ShakeOut
Scenario

Supplemental Study.,;’-’-/

Fire Following Earthquake

Prepared for

United States Geological Survey
Pasadena CA

and

California Geological Survey
Sacramento CA
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Water Supply in re FFE

Seismic Safety Commission / PEER

Questions:

* how well do water departments understand the
potential damage to their distribution system?
(focus to date has been on transmission)

« what are their current estimates of post-event
firefighting water reliability?

* how well do fire departments understand this
situation?

iy

a

now well are fire departments prepared for
ternative water supply?

now can this situation be improved?
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Online Surveys
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Findings — Fire Agencies

18. When was the last time your department practiced relaying water more than one mile?
1

Response Response

Percent Count
Within last 6 months 0.0% C
Withinlastyear | .. | 25 0% &
Within last five years 0.0% C
Do not know | | 75.0% 15
— 10.0% 2
pressure systcm
" Fire boal  [m—] 25.0% 5
Other (explain further below) 25.0% 5
None [0 ] 40.0% A
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Key Findings from the Fire Agencies Survey

See earthquake as a very important issue.

But, could be better informed as to earthquake risk

Have infrequent communication with their water departments.
Consider their normal water supplies as seismically unreliable.

Are improving water supply capability but efforts are piecemeal,
not coordinated and often are ‘reinventing the wheel’.

Have identified alternative water sources, but These sources are
often not particularly well documented, nor kept up to date nor
regularly drilled.

The very difficult task of moving water from these sources to the
fire scene is in many cases not well thought out, not adequately
equipped and not regularly drilled.
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Findings — Water Agencies

19. In 2 major earthquake, do you anticipate major [0ss of normal water supply will occur, in
a significant portion of your service area? This might include loss of distribution piping
pressure in one or more neighborhoods, even if transmission integrity is preserved.

14. If so, wi

Response Response

|

Poraant Caunt
31. It so, how often are these meetings?
v
Response Response
Percent Count
Monthly ... 7.7% 1
Quarterly - 30.8% 4
More than once a year | ] 154% 2
Annually | 15.4% 2
Every few years 30.8% 4 '

No | 333% 5

Do Not Know  [] 8.7% 1

Sort of - I'l explain below [ 13.3% 2
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Key Findings from the Water Agencies Survey
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Most larger urban water agencies not aware of the specifics of the earthquake risk
they are exposed to (i.e., two thirds had had no analysis in the last ten years).

Earthquake is seen as a key issue by most water departments, but that provision of
potable water has a higher priority in some cases than firefighting.

Even where water departments have knowledge of the vulnerabilities of their
systems, this is not often (only 22%) communicated to fire departments.

Both water and fire departments expect major loss of water supply in a major
earthquake, with the water department informing the fire department of the details of
this about half the time.

Many water departments are currently addressing their seismic vulnerabilities with
significant engineering programs.

Information on when water would be restored is sparse.

Some water departments have alternatives given loss of normal water supply, but
only a fraction (~1/3) are reasonably equipped to actually move water.

Fire and water department liaison is not very good, and are often somewhat indirect,
through larger enterprise-wide coordination meetings. Emergency water supply is not

a focus.
SPA Risk

sssssssssssss




15

What do we do?

Water Supply

 LADWP (1970-80s, and ongoing)

« EBMUD, Hetch Hetchy...upgrades

Special Systems

*San Francisco AWSS (1906)

«San Francisco PWSS (1986 - Loma Prieta Earthquake)
*Vancouver DFPS (1990s)

Vallejo, Oakland, Berkeley (mini-PWSSs, 1990s)

‘Los Angeles? (ShakeOut - review of LA

NERT / CERT citizen training programs

Gas / Electric Seismic Shutoff Valves
W* Impacts. Ourcomes.and Nk i

January 16-17, 2014
oeseyy = LosAngeles, CA




Portable Water Supply Systems

= 1

|~ OAKLAND FIRE DEPARTMENT | |

EMERGENCY WATER SYSTEM

B T ———
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LA Basin HP system - feasibility
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Summary / Recommendations

» Fire following earthquake a very significant risk Al

® FFE COmpleX Communications
* Limited emergency response capacity

Recommendations Transport

Gas

Water

* Fire and lifeline agencies focus on FFE Power

* Require analysis of FFE risk

* Create a state-wide PWSS

* Create an LA basin High Pressure system

* Require gas and power shut-off devices for all
conflagration prone areas
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2010 5an Bruno Gas Ppeine Explasion; Source: Natonal Geographic Fictures

\ Vi .
as alternative sources of water

San Francisco has already developed and maintains a high pressure seawater-supplied
Auxiliary Water Supply System (AWSS). SF recently, in June 2010, approved a $412 million
bond issue to enhance their system.
% V2 ¥ Central Los Angeles and
| Orange County could
benefit from building a
~ saltwater high pressure
| system since they are
\ iy | at great risk due to fire
o}l S04 ‘|f‘ -\ following earthquake.
AR~ e £
L o e
J 3 e Rk
(Hlack lines) overlatd on ShakeOut scenario gnitions.
‘The pips network s supplied from pump stations (P).

‘Bhie md yellow baffer zonss around pipelings weald
be araus reachable by 2 PWSS.

GIS genarated madal; Source: Scawthomn

2008 ShakeOut Exercise M, 7.8 San Andreas earthquake analysis f

APPROXIMATELY 1,600 IGNITIONS OCCURIN

SOUTHERN CALIFORNIA, WITH THE CENTRAL LA
BASIN EXPERIENCING HUNDREDS OF LARGE FIRES.

CALIFORNIA E ‘
IS H IG H I-Y . . Pacific Earthquake Engineering Research Center
Ex P 0 S E D e for more information, downlcad PEER Report 2011/08

WaterSupply in regard to Fire Following Earthquake
there are about | by Charles Scawthorn.

9.5 million
residential properties www.selsmic.ca.gov

p % OR .
1 MILLION = httpu/peer.berkeley.edu/publications/ ey ofCaforis, Sery
commercial = peer_reports_complete.html Berkeley, CA 94720-179;
:’:ms'"?:ag; urban areas. This PWSS would “qUIte 1€asIDIE 1 EXISUNE [@Ige W
suffice for the San Francisco Bay drain channels could be used for

ipeline rights-of-way.
$4.7 trillion - T ‘

generally believe most municipal water supplies Sl el
are UNRELIABLE in a major earthquake Develop and deploy neighborhood equipment container caches to enhance
guidance provided post-disaster fire-fighting capabilities. These would be used by NERT,
do NOT FULLY UNDERSTAND water by the insurance CERT, and other volunteers.

department system vulnerabilities =~ “duwt for sdequacy
of public water

Source: y d y PEER, 2011 supplies
DOES NOT
mention
or consider
EARTHQUAKES

could be BETTER INFORMED about the
specifics of their earthquake risk

Source: Statistics from the
CADeparment
ofinsurancs, 2000

Portable Water Supply System (PWSS), Vallyo FD; Source- Scawthorn B‘qy'.ﬁ'z FOBAWSS 12 in
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