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April, 2006. This year we recognize the 100th anniversary of the earthquake and fire that devastated the San Fran-
cisco area early in the morning of April 18, 1906. Even in 1906, with widespread knowledge of the seismic history
of the area, it was highly predictable that such an event could and would occur. In the bustle of development, how-
ever, limited attention had been given to natural hazard mitigation and fire prevention and suppression. The com-
munity was caught unprepared both in terms of pre-disaster mitigation and post-disaster response capability. Top-
pled and surviving structures alike succumbed to the widespread fires that followed the quake. In the end, of the
area’s population of 400,000, three-quarters were left homeless; the number of deaths is estimated at 3,000 and
property damage at $400 million. Conservatively the earthquake and fire damage together cost the equivalent of
about $9 billion. In terms of seismic strength, the event was 40 times more powerful than the Loma Prieta event of
1989.

Though this document is not designed to review or commemorate that event, the anniversary is instructive, along
with last year’s hurricane events, in demonstrating our susceptibility to natural disasters and our need to better pre-
pare for them. The best mitigation measures begin, of course, far in advance, and take the form of applying and
enforcing well-considered zoning, building and fire codes that protect lives and property from foreseeable natural
hazards. In addition to these measures, effective post-disaster planning requires regular review and testing of our
readiness to weather a disaster through community-wide as well as personal disaster response preparation.

The following information is a compilation of materials available from FEMA, the American Red Cross, the Insti-
tute for Building and Home Safety, California State and local agencies and other organizations. We hope that
these are helpful resources for your constituents to prepare in advance to protect themselves from the potential ef-
fects of an earthquake and the immediate aftermath.

The International Code Council develops the International Codes, a comprehensive
and coordinated family of building safety codes that are regularly updated to reflect
the latest advances in building safety, research and technology. Codes developed by
the ICC are used by 97% of American cities, counties and states that enforce build-
ing codes. To facilitate the most effective application of the codes, the ICC provides
training and certification for public and private sector building industry profession-
als and provides evaluation services to certify that building materials comply with
building safety and fire prevention requirements.

If you have any questions about the Earthquake Preparedness or the ICC in general, INTERNATIONAL
please contact our Congressional Relations staff listed at www.icesafe.org/congress.  (CODE COUNCII®
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ICC Earthquake Preparedness Kit

Red Cross/FEMA: Are You Ready for an Earthquake?
http://www.redcross.org/static/file contl64 lang0 71.pdf

FEMA: What to do During an Earthquake
http://www.fema.gov/hazard/earthquake/eq during.shtm

FEMA: What to do After an Earthquake
http://www.fema.gov/hazard/earthquake/eq after.shtm

San Francisco Chronicle: Earthquake Drills Do’s and Don’ts
http://www.sfgate.com/cqgi-bin/article.cqi?file=/earthquakes/archive/quakedrill.dtl

CA Governor’s Office of Emergency Services: Emergency Supplies Checklist
http://www.0es.ca.gov/CEPM2003.nsf/htmImedia/checklist.pdf/$file/checklist.pdf

Los Angeles Fire Department: Safe Drinking Water (pages 10-11 of the LAFD’s
Earthquake and Disaster Preparedness Handbook)
http://www.lafd.org/ostrich.pdf

Los Angeles Fire Department: Portable/Auto Survival Kit (page 14 of the LAFD’s
Earthquake and Disaster Preparedness Handbook)
http://www.lafd.org/ostrich.pdf

CA Governor’s Office of Emergency Services: Tips for the Physically Challenged
http://www.oes.ca.gov/CEPM2003.nsf/htmIimedia/physically.pdf/$file/physically.pdf

CA Governor’s Office of Emergency Services: Tips for Preparing Children
http://www.oes.ca.gov/CEPM2003.nsf/htmimedia/children.pdf/$file/children.pdf

CA Governor’s Office of Emergency Services: Tips for the Elderly
http://www.oes.ca.qov/CEPM2003.nsf/htmImedia/elderly.pdf/$file/elderly.pdf

CA Governor’s Office of Emergency Services: Tips for Pet Owners
http://www.oes.ca.gov/CEPM2003.nsf/htmlmedia/pet. owners.pdf/$file/pet owners.pdf

Institute for Business & Home Safety: Nonstructural Retrofits for the Home

(Complete 48 page document “A Homeowner’s Guide to Earthquake Retrofit” accessible
via link.)

http://www.ibhs.org/publications/downloads/20050927 100235 26153.pdf

Institute for Business & Home Safety: Structural Retrofits for the Home

(Complete 48 page document “A Homeowner’s Guide to Earthquake Retrofit” accessible
via link.)

http://www.ibhs.org/publications/downloads/20050927 100235 26153.pdf

Assembled and distributed by the International Code Council - April 2006
www.iccsafe.org/congress
Background photograph of 1906 earthquake damage courtesy of EERC
www.eerc.berkeley.edu
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Institute for Business & Home Safety: Home Improvement Project List
Entire 48 pg document “A Homeowner’s Guide to Earthquake Retrofit” available via:
http://www.ibhs.org/publications/downloads/20050927_100235_26153.pdf

CA Governor’s Office of Emergency Services: The ABC’s of Post Earthquake
Evacuation
http://www.oes.ca.gov/Operational/OESHome.nsf/0/b32e05499f2a6da488256¢2c007555
98/$FILE/EVACTor%20web.pdf

Los Angeles Fire Department: Emergency Lighting (page 15 of the LAFD’s Earthquake
and Disaster Preparedness Handbook)
http://www.lafd.org/ostrich.pdf

Los Angeles Fire Department: How to Shut-off Utilities (page 18 of the LAFD’s
Earthquake and Disaster Preparedness Handbook)
http://www.lafd.org/ostrich.pdf

Los Angeles Fire Department: Emergency Contact Cards (page 27 of the LAFD’s
Earthquake and Disaster Preparedness Handbook)
http://www.lafd.org/ostrich.pdf

Congressional Hazards Caucus Fact Sheet: Earthquakes
http://www.hazardscaucus.org/earthquake factsheet0905.pdf

Assembled and distributed by the International Code Council - April 2006
www.iccsafe.org/congress
Background photograph of 1906 earthquake damage courtesy of EERC
www.eerc.berkeley.edu
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Are

You Ready for an Earthquake?

Here’s what you can do to prepare for such an emergency

Prepare a Home Earthquake Plan

¥/ Choose a safe place in every
room—under a sturdy table or
desk or against an inside wall
where nothing can fall on you.

v/ Practice DROP, COVER, AND HOLD
ON at least twice a year. Drop under
a sturdy desk or table, hold on,
and protect your eyes by pressing
your face against your arm. If there’s
no table or desk nearby, sit on the
floor against an interior wall away
from windows, bookcases, or tall
furniture that could fall on you.
Teach children to DROP, COVER,

AND HOLD ON!

v/ Choose an out-of-town family
contact.

v Consult a professional to find out
additional ways you can protect
your home, such as bolting the
house to its foundation and other
structural mitigation techniques.

v/ Take a first aid class from your
local Red Cross chapter. Keep
your training current.

v/ Get training in how to use a
fire extinguisher from your local
fire department.

v/ Inform babysitters and caregivers
of your plan.

Eliminate hazards, by—

v/ Bolting bookcases, china
cabinets, and other tall
furniture to wall studs.

v/ Installing strong latches on
cupboards.

v Strapping the water heater
to wall studs.

ARC 4455
Rev. Aug. 1998

Prepare a Disaster Supplies Kit
for home and car, including—

v/ First aid kit and essential
medications.

v/ Canned food and can opener.

v/ At least three gallons of water
per person.

v Protective clothing, rainwear,
and bedding or sleeping bags.

v Battery-powered radio, flashlight,
and extra batteries.

v Special items for infant, elderly,
or disabled family members.

¥/ Written instructions for how
to turn off gas, electricity, and
water if authorities advise you
to do so. (Remember, you'll need
a professional to turn natural
gas service back on.)

v Keeping essentials, such as a
flashlight and sturdy shoes,
by your bedside.

Know what to do when the

shaking begins

v/ DROP, COVER, AND HOLD ON!
Move only a few steps to a nearby
safe place. Stay indoors until the
shaking stops and you're sure
it's safe to exit. Stay away from
windows. In a high-rise building,
expect the fire alarms and sprin-
klers to go off during a quake.

v/ If you are in bed, hold on and
stay there, protecting your head
with a pillow.

/ If you are outdoors, find a clear
spot away from buildings, trees,
and power lines. Drop to the ground.

v If you are in a car, slow down and
drive to a clear place (as described
above). Stay in the car until the
shaking stops.

Identify what to do after the

shaking stops

v Check yourself for injuries. Protect
yourself from further danger by
putting on long pants, a long-
sleeved shirt, sturdy shoes, and
work gloves.

v/ Check others for injuries. Give
first aid for serious injuries.

v/ Look for and extinguish small fires.
Eliminate fire hazards. Turn off
the gas if you smell gas or think
it's leaking. (Remember, only a
professional should turn it back on.)

¥ Listen to the radio for instructions.

v/ Expect aftershocks. Each time
you feel one, DROP, COVER, AND
HOLD ON!

v/ Inspect your home for damage.
Get everyone out if your home
is unsafe.

v/ Use the telephone only to report
life-threatening emergencies.

Your local contact is:

Reprinted in ICC Earthquake Preparedness Kit
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Are You Ready for s
an Earthquake? Aegin

Earthquakes can happen in most states . . . anytime . . . without warning. Reducing hazards and knowing what to do
can make a big difference in how an earthquake affects your household. Adults and children in the household should
talk about what you will do when an earthquake happens. This checklist will get you started in planning. Have various
members of the household complete each of the items on the checklist below. Then get together to finalize your Home
Earthquake Plan.

Pick one or more “safe places” in each room of your home. Practice DROP, COVER, AND
HOLD ON! in each place.

Write the locations of safe places in each room of your home—

Bedroom:

Bedroom:

Living room:

Kitchen:

Other rooms:

Choose an out-of-town relative or friend to be a family contact person.

Family contact:

Phone number:

Put together disaster supplies Kits.

Location of home kit:

Date assembled:

Shoes and flashlight put next to everyone’s bed:

(date)

Smaller kit put in car:
(date)

Teach household members how to turn off utilities.

Location of gas and water valves and electrical switches and turnoff tools:

Install strong latches or bolts on cabinets.

Secure water heater to wall studs with two steel straps.

Bolt bookcases, china cabinet, and tall furniture to wall studs.

Secure items that might fall (TV, books, computers, etc.).

And remember . . . when an earthquake, tornado, flood, fire, or other emergency happens in your community, you
can count on your local American Red Cross chapter to be there to help you and your family. Your Red Cross is not
a government agency and depends on contributions of your time, money, and blood.

For more information, please contact your local American Red Cross chapter or emergency management office.
You can also visit these Web sites:

American Red Cross: www.redcross.org
Federal Emergency Management Agency: www.fema.gov
U.S. Geological Survey: www.usgs.gov

Reprinted in ICC Earthquake Preparedness Kit
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8 FEMA

What to do During an Earthquake

Stay as safe as possible during an earthquake by doing the following. Be aware that some earthquakes are actually

foreshocks, and a larger earthquake might occur.

Minimize your movements during an earthquake to a few steps to a nearby safe place. Stay indoors until the shaking

has stopped and you are sure exiting is safe.

If you are

Then:

Indoors

DROP to the ground; take COVER by getting under a sturdy table or other piece of furniture;
and HOLD ON on until the shaking stops. If there isn’t a table or desk near you, cover your
face and head with your arms and crouch in an inside corner of the building.

Stay away from glass, windows, outside doors and walls, and anything that could fall, such as
lighting fixtures or furniture.

Stay in bed - if you are there when the earthquake strikes - hold on and protect your head with
a pillow, unless you are under a heavy light fixture that could fall. In that case, move to the
nearest safe place.

Use a doorway for shelter only if it is in close proximity to you and if you know it is a
strongly supported, loadbearing doorway.

Stay inside until shaking stops and it is safe to go outside. Research has shown that most
injuries occur when people inside buildings attempt to move to a different location inside the
building or try to leave.

Be aware that the electricity may go out or the sprinkler systems or fire alarms may turn on.

DO NOT use the elevators.

Outdoors

Stay there.

Move away from buildings, streetlights, and utility wires.

Once in the open, stay there until the shaking stops. The greatest danger exists directly outside
buildings, at exits, and alongside exterior walls. Many of the 120 fatalities from the 1933
Long Beach earthquake occurred when people ran outside of buildings only to be killed by
falling debris from collapsing walls. Ground movement during an earthquake is seldom the
direct cause of death or injury. Most earthquake-related casualties result from collapsing
walls, flying glass, and falling objects.

In a moving

Stop as quickly as safety permits and stay in the vehicle. Avoid stopping near or under

under debris

vehicle buildings, trees, overpasses, and utility wires.
Proceed cautiously once the earthquake has stopped, and avoid roads, bridges or ramps that
might have been damaged by the earthquake.
Trapped |Do not light a match.- Do not move about or kick up dust.

Cover your mouth with a handkerchief or clothing.

Tap on a pipe or wall so rescuers can locate you. Use a whistle if one is available. Shout only
as a last resort - shouting can cause you to inhale dangerous amounts of dust.

April 2006

Reprinted in ICC Earthquake Preparedness Kit
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8 FEMA

What to do After an Earthquake

April 2006

Be prepared for aftershocks. These secondary shockwaves are usually less violent than the main quake but
can be strong enough to do additional damage to weakened structures and can occur in the first hours, days,
weeks, or even months after the quake.

Listen to a battery-operated radio or television for the latest emergency information.
Use the telephone only for emergency calls.
Open cabinets cautiously. Beware of objects that can fall off shelves.

Stay away from damaged areas unless your assistance has been specifically requested by police, fire, or relief
organizations.

Be aware of possible tsunamis if you live in coastal areas. These are also known as seismic sea waves
(mistakenly called "tidal waves"). When local authorities issue a tsunami warning, assume that a series of
dangerous waves is on the way. Stay away from the beach.

Help injured or trapped persons. Remember to help your neighbors who may require special assistance such
as infants, the elderly, and people with disabilities. Give first aid where appropriate. Do not move seriously
injured persons unless they are in immediate danger of further injury. Call for help.

Clean up spilled medicines, bleaches, gasoline or other flammable liquids immediately. Leave the area if
you smell gas or fumes from other chemicals.

Inspect the entire length of chimneys carefully for damage. Unnoticed damage could lead to a fire.

Inspect utilities
o Check for gas leaks. If you smell gas or hear blowing or hissing noise, open a window and quickly leave
the building. Turn off the gas at the outside main valve if you can and call the gas company from a
neighbor's home. If you turn off the gas for any reason, it must be turned back on by a professional.

o Look for electrical system damage. If you see sparks or broken or frayed wires, or if you smell hot
insulation, turn off the electricity at the main fuse box or circuit breaker. If you have to step in water to
get to the fuse box or circuit breaker, call an electrician first for advice.

o Check for sewage and water lines damage. If you suspect sewage lines are damaged, avoid using the

toilets and call a plumber. If water pipes are damaged, contact the water company and avoid using water
from the tap. You can obtain safe water by melting ice cubes.

Reprinted in ICC Earthquake Preparedness Kit
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Earthquake Drills Do's And Don'ts
- SF Gate

Chances are good that the next major temblor could hit the Bay Area by 2030, according to
scientists. Odds are also high that most people are unprepared for the big quake.

Don't get caught off guard. Protect yourself, your loved ones and your pets by knowing
what to do during and after an earthquake.

Hkokoskok

DURING THE QUAKE
Indoors

e Stay inside

¢ DROP, COVER, AND HOLD ON! Move only a few steps to a nearby safe place.
Take cover under and hold onto a piece of heavy furniture or stand against an inside
wall. Stay indoors until the shaking stops and you're sure it's safe to exit. Stay away
from windows and doors.

e **Never take an elevator

e Ifyou are in bed, hold on, stay there, protect your head with a pillow.

Outdoors

e Find a clear spot away from buildings, trees, and power lines.
e Drop to the ground until the shaking stops.

In A Car

e Slow down and drive to a clear place (as described above).

e Turn on emergency flashers on and slow to a stop. Do not stop on overpasses,
underpasses, or bridges. Be careful of overhead hazards such as power lines or falling
building debris.

e Turn off the ignition and set the parking brake.

e Stay inside the car until the shaking stops.

PETS: During and after

e Don't try to hold your pet during a quake. Animals instinctively want to hide when
their safety is threatened. If you get in their way, even the nicest pets may hurt you.

e Watch animals closely. Leash dogs and place them in a fenced yard.

¢ Pets may not be allowed into shelters for health and space reasons. Prepare an
emergency pen for pets in the home that includes a 3-day supply of dry food and a
large container of water.

¢ Ifyou can't find your pet or must leave it at home after a quake, leave fresh water in
nonspill containers such as bathtubs and sinks. Leave plenty of low-fat dry food,

April 2006 Reprinted in ICC Earthquake Preparedness Kit Page 5



which deteriorates more slowly and is less tasty so pets won't try to eat it all at once.
Leave a note indicating that you have a pet, where you will be and the date.

AFTER THE QUAKE
Personal Safety

e Expect aftershocks. Each time you feel one, DROP, COVER, AND HOLD ON!

e Check yourself for injuries. Protect yourself by wearing long pants, a long-sleeved
shirt, sturdy shoes and work gloves.

¢ Listen to a battery-operated radio or television for the latest emergency information.

e Check others for injuries. Give first aid where appropriate. Do not move seriously
injured persons unless they are in immediate danger of further injury.

e Remember to help your neighbors who may require special assistance--infants, the
elderly, and people with disabilities.

Home

e Inspect your home for damage. Get everyone out if your home is unsafe.

e Telephone: Use the telephone only for emergencies. Check to make sure the receiver
has not been shaken off the hook and is tying up the line.

e Fires: Look for and extinguish small fires.

e Gas: Check for gas leaks. If you smell gas or hear blowing or hissing noise, open a
window and leave building. Turn off the gas at the outside main valve if you can and
call the gas company.

e **Remember, only a professional can turn the gas back on.

e Electricity: Look for electrical system damage. Turn off the electricity at the main
fuse box or circuit breaker if you see sparks or broken or frayed wires, or if smell hot
insulation. If you have to step in water to get to the fuse box or circuit breaker, call an
electrician first for advice.

o Sewage, Water: Check for sewage and water lines damage. If you suspect sewage
lines are damaged, avoid using the toilets and contact a plumber. If water pipes are
damaged, contact the water company and avoid using water from the tap.

SOURCE: American Red Cross, FEMA, SF Fire Department, SF Chronicle

URL: http://sfgate.com/cgi-bin/article.cgi?file=/earthquakes/archive/quakedrill.dtl

©2005 SF Gate

April 2006 Reprinted in ICC Earthquake Preparedness Kit Page 6
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EARTHQUAKE PREPAREDNESS TIPS California Governor’s Office of Emergency Services

Emergency
Supplies
Checklist

Essentials
v

[J Water — 1 gallon per person per day (a week’s
supply of water is preferable)

[] Water purification kit

[] First aid kit, freshly stocked

[J First aid book

[J Food

[J Can opener (non-electric)

[ Blankets or sleeping bags

] Portable radio, flashlight and spare batteries

[] Essential medications

[] Extra pair of eyeglasses

[] Extra pair of house and car keys

[J Fire extinguisher — A-B-C type

L] Food, water and restraint (leash or carrier) for
pets

[ Cash and change

] Baby supplies: formula, bottle, pacifier, soap
and baby powder, clothing, blankets, baby
wipes, disposable diapers, canned food and
juices.

Sanitation Supplies
v

L] Large plastic trash bags for waste; tarps and
rain ponchos

] Large trash cans

L] Bar soap and liquid detergent
[J Shampoo

[J Toothpaste and toothbrushes
[J Feminine hygiene supplies

[J Toilet paper

[] Household bleach

Reprinted in ICC Earthquake Preparedness Kit

Stocking up now on emergency supplies
can add to your safety and comfort
during and after an earthquake. Store
enough supplies for at least 72 hours.

\_

Safety and Comfort

v

[ Sturdy shoes

[] Heavy gloves for clearing debris

[J Candles and matches

[J Light sticks

[J Change of clothing

[ Knife or razor blades

[] Garden hose for siphoning and firefighting
[J Tent

[] Communication kit: paper, pens, stamps

Cooking
v

[J Plastic knives, forks, spoons
[ Paper plates and cups

[J Paper towels

L] Heavy-duty aluminum foil

L] Camping stove for outdoor cooking (caution:
before using fire to cook, make sure there are no
gas leaks; never use charcoal indoors)

Tools and Supplies
v

[J Axe, shovel, broom
[J Adjustable wrench for turning off gas

[ Tool kit including a screwdriver, pliers and a
hammer

[ Coil of 1/2” rope

[ Plastic tape, staple gun and sheeting for window
replacement

[J Bicycle
[ City map

Page 7
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SAFE DRINKING WATER

WATERISTHE MOST IMPORTANT ITEM TO STORE

The City water supply isvulnerableto the
effectsof alargeearthquake. Contaminants
cangetintothedrinkingwater supply through
rupturesinthepipes, throughthemixingupof
sediments, throughtheadulterationof filtering
systems, etc. Now, we take our water for
granted. That will bedangerousafter abig
quake.

Lossof safedrinking water can bedeadly.
Most people, with few exceptions, will be
fedingtheeffectsif they dowithout water for
more than 36 hours. Dehydration occurs
muchquicker thanstarvation. Our bodiescan
toleratethel ossof food much better. Withan
ample water supply, starvation is delayed
many days, evenweeks.

HOWMUCH SHOULD | STORE?

A goodruleof thumbis: 5 GALLONSPER PERSON (MINIMUM)
NOTE: Treat your pet as a family member when thinking about how much to store.

WATER SOURCES:

O Bottled Water fromthe Store- 1- and 2-gallon sealed containers (NOTE: The 1- and 2- gallon containers
you purchase in your local store are not designed for long-term storage and will begin to leak/fail after
about 6 months. )

O 1-and5-Gallon SealableContainers- From campingor survival stores. Besureto sanitizecontainer andtreat
thewater that youarestoring. Old bleach bottles, clearly marked, makegood contai nersfor water storage.

O 20-oz.tol-Liter Designer Water Containers- Areusually markedwithanexpirationdate, but aregenerally
goodfor about twoyears

O 5-GallonWater Bottlesfrom Private Water Companies- Water companiesclaimtheir water and containers
aregoodforuptofiveyears,if still factory sealed & correctly storedinacool dark location.

DO NOT STORE ANY PLASTIC WATER CONTAINER DIRECTLY
ON CONCRETE.

The concrete will leech chemicalsinto the water, contaminating it and also
degrading the plastic bottle, causing failure.

PAGE 10 © LAFD - Earthquake Preparedness March 2001
April 2006 Reprinted in ICC Earthquake Preparedness Kit
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PURIFYING YOUR TAP WATER

Storeal| plasticwater containersonawooden pallet or
shelf. Keepwater containersinalocationwhere

container failurewill not destroy your other supplies.

Keepall water and suppliesinacool dark place.

Any water that youmake
upyourself needstobe
treated. If left untreated
overtime,itbecomes
contaminatedwithbacteria
andalgee.

« 8 DROPS OF PURE
UNSCENTED
LIQUID BLEACH
PER GALLON OF
WATERWILL
REDUCE THE
CONTAMINANTSIN
THEWATER.

« ADD THE BLEACH
WHENYOUFIRST
STORETHE
WATER AWAY.

i)\

IF THE PURITY OF YOUR WATER

SOURCE IS QUESTIONABLE, USE THE
FOLLOWING METHODS TO MAKE THE

WATER SAFE TO DRINK:

BEST! Add Liquid Chlorine Beach to the
water (8 drops per gallon of water. Double
this dose if the water is cloudy.)
OR
GOOD! Add 2% Tincture of lodine to the
water (12 drops per gallon ofwater. Double
this dose if the water is cloudy.)
OR

ACCEPTABLE! Boil the water vigorously
(5 min. at sea level, adding an extra
minute for every 1000 feet above sea
level. Double this time if the water is
cloudy.)

AND
Don'tforgetto clean and sanitize your food
and water containers before using them.
Wash with soap and water then fill with a
10% bleach solution. After 5min. empty the
bleach solution and let air dry

AND
Water that is dirty should first be strained
through a coffee filter, cheesecloth, or a
paper towel to remove suspended matter.

GETTING THE WATER OUT OF
YOUR WATER HEATER :

1 Useextremecaution. Letthewater cool.

O Turnoff thecoldwater
supply tothetank

O Turnoff thegasor
€lectricheater for thetank

O Openthedrainvaveat
thebottom

REMEMBER: Some
sediment at the bottom of
the tank may at first make
water flowing out look
murky. Continue to drain
water until itbecomesclear.

OTHER SOURCES
OF WATER IN
YOUR HOME

» TolletWater Storage
Tank. NOTE: Usethe
water fromtheStorage
Tank - NOT THE
TOILETBOWL (Don't
drinkthewaterif youuse
coloringorchemicasinit)
* MétedIceCubesarea
sourceof water

» Water-Packed Can
Goods(evensyrupsare
mostlywater)

Water Trapped InHomePiping. Water canbe
removedby | ocatingandshuttingoff themainwater
valve. Then, openthevaveat thehighest point of your
property (i.e., shower head, especialy onthe2nd
floor). Then,whenyouopenthevalveat thel owest
point, gravity will forcethewater fromthepipes.

NOTE: ROTATE YOURWATEREVERY SIX .
MONTHS (Thisincludesthe 1- and 2-gallon seal ed
bottlespurchased at the store, and the supply you

made up from tap water with bleach added.)

Another sourceof water isthehot hater heater. Every
water heater hasadrainvalvenear thebottom.

THEPREVIOUSLY MENTIONED SOURCES ARE FOR DRINKING AND FOOD PREPARATION

DO NOT DRINK POOL OR SPA WATER! POOL WATER CONTAINS MANY TOXIC CHEMICALS AND HAS A
HIGH POTENTIAL OF GIVING YOU DIARRHEA, CAUSING DEHYDRATION!

March 2001
April 2006
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PORTABLE/AUTO SURVIVAL KIT

OK, you'’ veprepared your home. What about whenyou'reaway fromhome?Inyour Car or at Work?

SouthernCaliforniansspendagreat deal of timeintheir vehicles. Our sprawling megal opolisnecessitatestheuseof
vehiclesfor eventhesimplest of errands. Weal soneedto prepareourselveswhileweareaway fromhome. A
portablesurvival kitkeptinthecar and another keptinour officewill giveustheability toget alonguntil weareable

toreturnhome.
HERE ARE ITEMSTHAT CAN BE
USED FOR A PERSONAL
SURVIVAL KIT AT WORK
Y our workplacekit should besmall and portabl e.
Placeitintoasmall day-pack. Y oushouldbeableto
carry your supplieswithyouif your businessisclosed
P andyou needto evacuateto another location. Itshould
HERE ISALIST OF ITEMS Include
WHICH SHOULD BE KEPTIN O DryFood-candy bars, driedfruits, jerky, cookies,
YOUR CAR' SMOBILE SURVIVAL creckersetc.
KIT O Drinks-water orjuice
' O Tennisshoes/walkingshoesfor officeworkers
1 Nyloncarryingbag or day-pack O Firgaidkitwithroutinemedications(aspirin,
O Bottledwater acetaminophen, cough/coldtablets, dlergy tablets,
O Nonperishablefood etc.)
O Canopener O Extraprescriptionmedications
O Transstorradioand EXTRA batteries O Hashlight/batteries
O FashlightandEXTRA batteries O Chemicd lightsticks
O Freextinguisher (ABC-type) O Matches
O Frstaidkit O Small radio(battery-operated portable)
O CGloves 0 Small andlargeplasticbags
O Essentid medication(if refrigerationisnot O Toiletries/persond hygieneitems
required) _ O Entertainment Pack - Family photos, notebooks,
O Blanket, deepingbag, spaceblanket literature, andgames
O Sedableplasticbags REMEMBER:
O Pre-moistenedtowel ettes You could be
O Smdltool kit stranded for up
O Matchesandlighter to k72 hours.
O Walkingshoesandextrasocks Make sure you
have enough
O Changeof clothes suppliesto meet
O Jacket your needs.
O CASH (smal denominationsand coins)
PAGE 14 © LAFD - Earthquake Preparedness March 2001
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April 2006

EARTHQUAKE PREPAREDNESS TIPS California Governor’s Office of Emergency Services

Tips for the Physically Challenged

Before an Earthquake
v

[J Set up your home, apartment or workplace so
that you can quickly get under a sturdy desk,
table or other safe place for protection.
Identify doorways that do not have doors in
which you can take cover.

[] Maintain a list of medications, allergies,
special equipment, names and numbers of
doctors, pharmacists and family members with
you at all times.

[J Keep extra medication with your emergency
supplies.

[] Keep extra emergency supplies at your bedside
and by your wheelchair.

[] Have walking aids near you at all times. Place
extra walking aids in different rooms of the
house.

[ Put a security light in each room. These lights
plug into any outlet and light up automatically
if there is a loss of electricity. They continue
operating automatically for four to six hours,
and they can be turned off by hand in an
emergency.

[] Have a whistle near you to signal for help.

[] Find two people you trust who will check on
you after an earthquake. Tell them your
special needs. Show them how to operate any
equipment you use. Show them where your
emergency supplies are kept. Give them a
spare key.

Reprinted in ICC Earthquake Preparedness Kit

During and After
an Earthquake

B If you are in bed or out of a wheelchair, stay
where you are and cover your head and neck.

B If you are in a wheelchair, stay in it and go
into a doorway that doesn't have a door. Cover
your head and neck with your hands.

B Prepare to be self-sufficient for at least three
days.

B Turn on your portable radio for instructions
and news reports. For your own safety,
cooperate fully with public safety officials and
instructions.

B Prepare for aftershocks.

M If you evacuate your home, leave a message at
your home telling family members and others
where you can be found.
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EARTHQUAKE PREPAREDNESS TIPS California Governor’s Office of Emergency Services

Tips for
Preparing
Children

Infants and Toddlers

For infants and toddlers, special emphasis should
be placed on making their environment as safe as
possible.

v

[] Cribs should be placed away from windows and
tall, unsecured bookcases and shelves that
could slide or topple.

[J A minimum of a 72-hour supply of extra water,
formula, bottles, food, juices, clothing,
disposable diapers, baby wipes and prescribed
medications should be stored where it is most
likely to be accessible after an earthquake.
Also keep an extra diaper bag with these items
in your car.

[J Store strollers, wagons, blankets and cribs with
appropriate wheels to evacuate infants, if
necessary.

[ Install bumper pads in cribs or bassinettes to
protect babies during the shaking.

[] Install latches on all cupboards (not just those
young children can reach) so that nothing can
fall on your baby during a quake.

April 2006
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Children need to be prepared for
an earthquake as much as
adults, if not more.

\

Preschool and School-age
Children

By age three or so, children can understand what
an earthquake is and how to get ready for one.
Take the time to explain what causes earthquakes
in terms they'll understand. Include your children
in family discussions and planning for earthquake
safety. Conduct drills and review safety
procedures every six months.

v

[J Show children the safest places to be in each

room when an earthquake hits. Also show
them all possible exits from each room.

[] Use sturdy tables to teach children to Duck,
Cover & Hold.

[J Teach children what to do wherever they are
during an earthquake (at school, in a tall
building, outdoors).

[] Make sure children’s emergency cards at school
are up-to-date.

[ Although children should not turn off any
utility valves, it’s important that they know
what gas smells like. Advise children to tell an
adult if they smell gas after an earthquake.
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EARTHQUAKE PREPAREDNESS TIPS California Governor’s Office of Emergency Services

Tips for the Elderly

Before an Earthquake
v

[] Eliminate hazards. Make it as easy as possible
to quickly get under a sturdy table or desk for
protection.

[J Anchor special equipment such as telephones
and life support systems. Fasten tanks of gas,
such as oxygen, to the wall.

[] Keep a list of medications, allergies, special
equipment, names and numbers of doctors,
pharmacists and family members. Make sure
you have this list with you at all times.

[] Keep an extra pair of eyeglasses and
medication with emergency supplies.

[J Keep walking aids near you at all times. Have
extra walking aids in different rooms of the
house.

[ Put a security light in each room. These lights
plug into any outlet and light up automatically
if there is a loss of electricity. They continue
operating automatically for four to six hours,
and they can be turned off by hand in an
emergency.

[J Make sure you have a whistle to signal for
help.

L] Keep extra batteries for hearing aids with your
emergency supplies. Remember to replace them
annually.

[] Keep extra emergency supplies at your bedside.

Reprinted in ICC Earthquake Preparedness Kit

[] Find two people you trust who will check on
you after an earthquake. Tell them your
special needs. Show them how to operate any
equipment you use. Show them where your
emergency supplies are kept. Give them a
spare key.

During and After an
Earthquake

B If you are in bed or sitting down, do not get
up.

B If you are standing, duck and cover or sit
down. You could be thrown to the floor if you
are standing.

B Prepare to be self-sufficient for at least three
days.

B Turn on your portable radio for instructions
and news reports. For your own safety,
cooperate fully with public safety officials and
instructions.

B Prepare for aftershocks.

M If you evacuate, leave a message at your home
telling family members and others where you
can be found.
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EARTHQUAKE PREPAREDNESS TIPS California Governor’s Office of Emergency Services

Tips for
Pet Owners

Before an Earthquake

v
] Store enough food and water to last for 72

hours, preferably for one week. Prepare a
shelter or evacuation kit for your pet,
including an unbreakable dish, veterinarian
records, a restraint (leash or pet carrier) and
medication with instructions.

[J Keep your pet’s ID tag up-to-date.
[] Make sure nothing can fall on your pet.

[J Arrange for a neighbor to take care of your pet
if you are not able to get home after an
earthquake.

Reprinted in ICC Earthquake Preparedness Kit

When preparing your home for an
earthquake, don't forget to include
your pets on the list. They will depend
on you even more after an earthquake
to take care of them and their needs.

\

During and After an
Earthquake

M Do not try to hold onto your pet during the
shaking. Animals will instinctively protect
themselves and hide where they're safe. If you
get in their way, even the nicest pets can turn
on you.

M Be patient with your pets after a quake. They
get stressed just like people and need time to
readjust. They may disappear for some time,
but they generally show up again when things
have calmed down.

M If you have outdoor pets, you should keep
them indoors until the aftershocks have
subsided and they have calmed down.

M If you must evacuate your home, leave your
pet secured in a safe place. Pets will not be
allowed at shelters. Be sure to leave plenty of
clean water and food. If possible, visit your
pet daily until you can return home.

Page 16



n this section, you will learn inex-

pensive and easy ways to protect

yourself against some of the damage
earthquakes can cause inside your
home. Start by looking for objects that
could fall and break during an earth-
quake. Consider items such as water
heaters, bookcases and light fixtures,
as well as items that are difficult to
replace because they have monetary or
sentimental value. As you conduct
your inspection, think about ways in
which you can protect them from
damage. If you have any questions
about the changes you should make,
contact a professional engineer, archi-
tect or contractor.

Bookcases

Its true that bookcases are great for
storing books, toys and supplies. They
can, however, shake and tip over in an
earthquake, causing considerable dam-
age or injury. For this reason, make
sure all bookcases are securely fastened
to nearby walls.

™ One way to do this is to attach
either L-brackets or Z-brackets to the
bookcase and the wall after pre-
drilling holes in each. Be sure to use a
bracket that can accommodate the fas-
teners you are using. See Figure 5 on

page 8 for details.

Fallen bookcases
at the Lawrence
Livermore Lab,
Livermore, Calif.

April 2006

nonstructural retrofits
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Figure 5: Securing Bookcases

Exterior L-Bracket

I Bookcase

s\

Wood Screw or
Machine Screw

Wood Stud

\

S

Exterior Z-Bracket Wood Screw

Interior L-Bracket

N

~€— Bookcase

Drywall
<

Drywall
Bookcase
,_,L Wood Screw or
Wood Screw | Machine Screw W
. ood Stud
* Drywall
Wood St% Wood Screw
| i T T T
|
]
L I
General Notes: |
» Bracket to Bookcase (Interior or Exterior)
#8 (or larger) wood screws; or

#8 (or larger) machine screws with washers and nuts
* Bracket to Wall (Interior or Exterior)
Wood-stud wall: 3” long, #8 (or larger) wood screws
Masonry wall: 3” long, #8 (or larger) screws with
plastic anchors, or 3/16” diameter
(or larger) masonry screws

Exterior Bracket

|
Interior/l_/-;

| Bracket

Metal, plastic, or
wood ledge barriers
prevent objects
from falling

|
Bolt back to back through frame

with #8 (or larger) machine screws,
oversized washers and nuts. No
more than 12" apart.

Attach object with
museum gel, or large
patches of hook &

loop matglal (such
as Velcro

hrough
back into wall.

Use washers.

\
Wood Screw or
Machine Screw

A Homeowner’s Guide to Earthquake Retrofit
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Attaching the bracket

to the bookcase:

* For wood bookcases, attach the
bracket with #8 (or larger) wood
screws. The screw should be long
enough to secure the bracket to the
shelf without punching through and
creating a sharp edge.

* For plastic and metal bookcases, use
#8 (or larger) machine screws with
washers and nuts to ensure that the
bracket will stay in place. The screw
should be long enough to accommo-
date the bracket, shelf, washer and nut.

Attaching the bracket to the walls:

* For wood stud walls, use 3-inch long
#8 (or larger) wood screws to attach
each bracket to the wall. Place screws
in the wood studs to assure that they
are properly supported. Use a stud
locator to find the best places.

* For stone or masonry walls, place
plastic anchors in the holes before
you screw in 3-inch long #8 (or
larger) screws or consider using
3/16-inch diameter (or larger)
MasoNry SCrews.

= For a bookcase with a solid back,
you can pass screws directly through the
back into the wall. Use washers to
spread contact over a larger area between
the screw and the bookcase’s back. If you
are working with a wood stud wall, use
a stud locator to find the best locations
for the 3-inch long #8 (or larger) wood
screws. For a stone or masonry wall, use
plastic anchors with the #8 (or larger)
screws or use 3/16-inch diameter (or
larger) masonry screws.

™ You can prevent items on shelves
from falling by installing ledge barriers
made from strips of wood, metal or plas-
tic. Cut them to fit the shelf and attach
them with glue or mechanical fasteners.
You can finish the barriers to match the

shelves. See Figure 5 for details.
™ Place heavy items on lower shelves.

= You can stabilize bookcases that are
not against walls by attaching them
back-to-back with #8 (or larger)
machine screws, oversize washers and

nuts. See Figure 5.

> Affix large, heavy items, such as
plants and aquariums, and other break-
ables directly to the shelf to keep them
from falling. You can apply hook and
loop material (such as Velcro®) or
museum gel (or museum wax) to secure
these items. For added protection, use
metal, plastic or wood ledge barriers. See

Figure 5 for details.

Necessary Tools and
Materials

* L- or Z-brackets

* Fasteners

* Plastic anchors for masonry walls
* Variable speed drill and bits

* Screwdriver

* Stud locator

* Wood, plastic or metal strips

* Paint or wood finish

* Hook and loop material (Velcro®) or

museum gel/wax

April 2006
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Cabinets and Drawers

Like bookcases, cabinets can tip over and
their doors can open, spilling their con-
tents. Furthermore, the drawers, which
sometimes have sharp edges, can slide out
and hurt you, or your family.

> To secure them, do the following:

* Attach cabinets to the wall and floors
using L-brackets or Z-brackets. Again,
be sure to use brackets that can accom-
modate the diameter of the fasteners.
You should follow the specific direc-
tions given in Figure 6 and in the
“Bookcases” section for securing the
bracket to the wall and cabinet.

Figure 6: Cabinets and Drawers

EERI Coalinga Earthquake Reconnaissance
Team, S. Ribal, Cal. Poly.

Interior damage to kitchen, Coalinga
Junior High School, Coalinga, Calif.

Top connections tie units together for a

more stable configuration. Use steel
EE:IIHJ straps with #8 (or larger) machine
screws with nuts and washers.

Brackets for fastening units to:
Wood Stud Walls:
Use #8 (or larger) wood
screws with 3” min.
embedment in studs.
Masonry Walls:
Use 3” long #8 (or larger)
screws with plastic anchors
or 3/16” diameter (or larger)
masonry screws.
Cabinets:
Use#8 (or larger) machine
screws with nuts and
washers.

Provide self-locking door

latches or mechanical
cabinet catches.

Install self-locking or mechanical drawer
closures (baby-proof latches, drawer lock,
or other speciality latches).

10
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* You can fasten several units togeth-

er to form a wider footprint using Figure 7: Secure Heavy Objects

#8 (or larger) machine screws.

> Attach simple mechanical or self- Attach hook

locking latches to cabinet drawers so and loop
they cannot slide open material
Y pe. Secure items (such as
. . i - ®
™ Install mechanical or self-locking with L-Brackets Velcro™)
. (see Figure 5 for between
latches to prevent your cabinet doors attachment object and
from swinging open and spilling their details). table surface.

contents. Your local hardware store has

a large variety of latches, many of \

which are small, unobtrusive and easy

to operate. See Figure 6 for details.

> Most of us place heavy objects such

as televisions, computers and stereos a dfllJes:ive r::'_'______'_'

on top of cabinets, bookcases and backed K

tables. You should fasten these items latches. | e N
down so they will not slide off during \

an earthquake. Several methods of
attachment are shown in Figure 7.

Necessary Tools
and Materials

e |- or Z-brackets
e Fasteners
* Door or drawer latches

* Plastic anchors for masonry walls
* Variable speed drill and bits

e Screwdriver

e Stud locator

11
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Picture Frames
and Bulletin Boards

The photographs, bulletin boards and art-
work you display in your home add to its
character. But these items can easily fall dur-
ing an earthquake if you do not fasten them
propetly to a wall in the following way:

= Use closed screw-eyes, instead of tradi-
tional picture hangers, for securing picture
frames, bulletin boards and mirrors.

* Depending on the weight of the object
and the screw-eye’s maximum weight
limit, screw one or more closed screw
eyes into wall studs. Use a stud finder to

figure out where to put them.

* Attach picture wire to one side of the

J. Preli

frame. Thread the wire through the

. closed screw-eye, fastening it securely to
Damage to framed pictures, e & Y

Northridge, Calif. the other side of the frame. See Figure 8.
* If you use an open screw-eye instead of a
closed screw-eye, be sure to close it with

pliers once you have hung the picture.

= Always mount heavy or sharp wall hang-
ings away from areas where they could fall on

Necessary Tools ,
children.

and Materials

e Stud locator

o Sermd e Figure 8: Secure Picture Frame to Wall

* Variable speed drill and bits

* Screw-eyes B Picture
* Heavy picture wire Closed l\
5 [Pl Screw-Eye |
|
NI h
Wood Stud

Drywall

12
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Ceiling Lights,
Suspended Ceilings
and Hanging Fixtures

If they aren’t well attached and supported,
ceiling lights, suspended ceilings and hang-
ing fixtures, such as chandeliers and ceiling
fans, can fall in an earthquake and serious-
ly injure those below. Here are some ways
to protect yourself:

> Secure ceiling lights to supports using

safety cables.

* Use a chain strap or a minimum 14-
gauge wire to attach the light fixture to
a nearby ceiling support. Locate the
support visually or use a stud locator.
Be sure to leave the safety cables slack;
they should not support the weight of
the lights under normal circumstances.
See Figure 9 for details.

* If your ceiling light has a cover, keep it
from falling during an earthquake by
fastening it to the fixture itself or to the
home’s permanent structure.

* Pay special attention to your home’s
fluorescent lights. Installing plastic
sleeves over the fluorescent light tubes
will keep the glass from scattering if
they break. As an alternative, consider
using Teflon® fluorescent lights, which

are shatter-resistant.

= Use safety cables every few feet to
attach suspended or false ceilings to the
structure of your home.

* Use chain straps, plumber’s strapping
(metal strapping with holes) or heavy
wire (minimum 14-gauge) to secure sus-

pended or false ceilings. See Figure 9.

| EERI Coalinga Earthquake Reconnaissance Team
S. Rihal, Cal. Poly.

EERI, S. Swan, EQE Inter.

W P %
Top: Failure of pendant light fix-
tures in the Dawson Elementary
School library, Coalinga, Calif.
Bottom: Damage to suspended
ceiling and recessed ceiling lights,
Philippines.

* Use screws, bolts or other appropriate
fasteners to attach the safety cables to
both the suspended ceiling and the per-

manent structure.

* You can prevent the ceiling panels from
flying upward by installing adjustable
compression struts. Contact your sus-
pended ceiling manufacturer for

details. See Figure 9.

April 2006
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Figure 9: Secure Lights and Suspended Ceilings

Use chain straps or 14-gauge wire
at each corner or at least at
diagionally opposite corners.

General Notes
» For exposed fluorescent light bulbs use

protective sleeves.
Secure light covers in place.

To secure a wire or chain, use a

minimum of 3 tight turns in 1-1/2” at each end.

Necessary Tools
and Materials

* Safety cables, chain straps,
heavy wire or plumber’s strapping

¢ Fasteners

* Adjustable compression struts
* Screwdriver

* Variable speed drill and bits

¢ Stud locator
* Plastic sleeves for fluorescent lights

* Light covers

Adjustable compression struts
prevent upward movement.

/ Safety cables are
- : very important.

® Make sure chandeliers, ceiling fans, other
suspended fixtures and hanging plants are
safely secured to the permanent structure.

* Connect all suspended items to strong
supports with safety cables capable of
supporting each item’s entire weight.
Each cable should remain slack and
not support the item’s weight under
normal circumstances.

* Keep in mind that hanging items tend
to sway easily. Make sure these objects
will not collide with anything if they
swing in an earthquake.

14
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Windows and Doors

Your home’s windows and glass doors may
seem harmless enough. But in an earth-
quake, glass can break explosively, serious-
ly injuring anyone nearby. One way to pro-
tect yourself and your family from broken
glass is to apply safety film to windows and
glass doors:

= Use a protective film (minimum thick-
ness of 4 mils) on all types of glass, includ-
ing tempered glass and annealed glass. You
can buy it in rolls at your local hardware
and home improvment stores, or contact
the International Window Film Associ-
ation for the nearest distributor. Be sure to
install the film according to the manufac-
turer’s instructions.

™ As an alternative, consider professional
installation.

Large Appliances

An earthquake can cause refrigerators,
washing machines and other large appli-
ances to slide or fall over. Heavy objects on
wheels may roll if brakes or stops are not
provided and locked. To secure these items:

= Anchor large appliances to walls using
safety cables or straps. The restraint should
be located in the mid- to upper-portion of
the appliance. Use the following method:

* Choose a screw-eye that is sized appro-
priately for the appliance. For example,
use a 3/8-inch diameter screw-eye (or
larger) for a refrigerator.

¢ For wood stud walls, use a stud locator
to find the best wall location to install
the screw-eye. For stone or masonry

walls, place plastic anchors in the pre-
drilled holes before you install the

screw-eye.

e Connect coated wire cable to the
screw-eye at one end and to a snap-
hook fastener at the other end.

* Attach the cable to the appliance with
the snap-hook fastener.

> Replace rigid water or gas connec-
tions on large appliances with flexible
connectors.

* Check to see if your local building
codes allow you to use flexible connec-
tors and whether a professional must
install them.

> Always lock the rollers of any large
appliances or pieces of furniture.

Necessary Tools
and Materials

¢ Coated wire cable or other

strapping system
* Screwdriver

* Variable speed drill and bits

e Stud locator

* Screw-eyes

* Hook fasteners

e Flexible connectors
e Plastic anchors

April 2006
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Ben Rotholtz

Water heater burned in residential
fire caused by a gas leak.

Figure 10: Retrofitted Water Heater

| Existing Walls

3/:4" Plumber’s
strapping snug
around water heater

B
2x4 Wood
Blocking

Water Heaters

Wiater heaters can move or tip over in an
earthquake and the broken water pipe can
flood your home, destroying ceilings,
floors, walls, furniture, artwork and family
photos. If your heater runs on flammable
gas and the gas line breaks, the situation
becomes far more serious.

In many areas of the country where earth-
quakes are common, local building codes
may require that water heaters be laterally
braced or strapped to resist seismic forces.
Most hardware stores sell retrofit kits for dif-
ferent-sized water heaters. In addition, sever-
al generic restraint systems are available.
Before you decide on a retrofit method,
check with your local building depart-
ment and make sure that it is approved
for use in your area or goes beyond what

is required by your local building code.

I
|

I;" |If' |

Existing Water Heater

Heavy-duty shelving bracket
located within the top 1/3 of the
water heater.

Heavy-duty shelving bracket located
within the lower 1/3 of the water
heater. It must be a minimum of 4”
above controls.

l

| - ()

P

(f & ) __"'-—-____

|i f// .] .‘-lj\Water Heater Tl Note: See general notes on page 17

I iI Jj,f’ Control for additional information
16
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Extend blocking at least two (2) studs
beyond bracket attachment.

Figure 11: Straight Wall Configuration

Existing Wall

Attach bracket to blocking
with two (2) #16 (or min.
1/4" @) by 1-1/2” lag screws.

/
Use one (1) heavy-duty
shelving bracket in four
(4) places.

Attach bracket to plumber’s strapping with a
minumum 1/4” @ x 3/4” hex bolt. Use a
washer under the nut. Keep 1” between end
of bracket and center of bolt.

General Notes: Blocking Attachment to Wall

1) Wood Stud Wall: Use two (2) #16 (or
minimum 1/4”@) x 3-1/2" lag screws with
hex head and washer under head of screw.

2) Concrete or Masonry Wall: Use 3/8"@
masonry anchors with 1-5/8” embedment
into existing wall at 12”-16"” on center.

« @ refers to the connection’s diameter.

Existing

Heater

Attach blocking to
wall, see General
Notes below.

Water

2 x 4 Wood Blocking
(two (2) places)

Use minumum 3/4” plumber’s
strapping. Wrap around water
heater and provide snug fit.

Attach bent ends of strapping with a minu-
mum 1/4” @ x 1" hex bolt. Use washers
under head and nut. Keep 1” between end
of strapping and center of bolt.

3) Steel Stud Wall: Use two (2) #10-16 self-
drilling sheet metal screws with hex head and
washer under head of screw.

4) Wood and Steel Stud Walls: Center screws on
studs.

* Method recommended by NIST. See NIST Report GCR 97-732 reference pg. 37.

> Secure water heaters (up to 50 gallons)
to stud walls using the simple, generic
method detailed in Figures 10 through 12.

* You can anchor the water heater using
items that are readily available from the
local hardware store.

* To begin: fasten two 2 x 4 wood block-
ing strips to the nearby wall - one at a

height within the upper one-third
(1/3) of the water heater and the other
within the lower one-third (1/3) of the
water heater. The lower 2 x 4 should be
at least four (4) inches above the water
heater control. If you are working with
a wood or metal stud wall, attach the
blocking directly to the studs. Use a
stud locator to find the studs.

17
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Figure 12: Corner Wall Configuration

ko Y Existing Wall
Use one (1) _L [] 4 ] “

heavy-duty shelv-
ing bracket in

four (4) places. ) / \ Attach blocking to

. wall, see General
2 x 4 Wood Blocking Notes. below.

four (4) places

Attach bracket
to blocking with

3 \ Use minumum 3/4” plumber’s

strapping. Wrap around water

two (2) #16 (or e heater and provide snug fit.
min. 1/4" @) by
1-1/2" lag . .
screws. Attach bent ends of strapping with a
, minumum 1/4” @ x 1" hex bolt. Use
Attach.braclfet to p!umbers washers under head and nut. Keep 1”
= str.:-lllppmg Wf,th a minumum between end of strapping and center
P de 1/4" @ x 3/4" hex bolt. Use of bolt.

a washer under the nut.
Keep 1” between end of
bracket and center of bolt.

Extend blocking at
least two (2) studs
beyond bracket

attachment. \

_— General Notes: Blocking Attachment to Wall

1) Wood Stud Wall: Use two #16 (or minimum 1/4”@) x 3-1/2" lag screws

| with hex head and washer under head of screw.

2) Concrete or Masonry Wall: Use 3/8”@ masonry anchors with 1-5/8"
embedment into existing wall at 12”-16" on center.

3) Steel Stud Wall: Use two (2) #10-16 self-drilling sheet metal screws
with hex head and washer under head of screw.

4) Wood and Steel Stud Walls: Center screws on studs.

* Method recommended by NIST. See NIST Report GCR 97-732 reference pg. 37.
- @ refers to the connection’s diameter.

* Fasten heavy-duty shelving brackets to the
Necessa ry Tools wood blocking. These brackets should fit
and Materials snugly against the water heater.

|

e 2 x 4s * Wrap plumber’s strapping (metal strap-
* Stud locator ping with holes) around the heater and
* Screwdriver secure it to the brackets.

* Hammer drill & bits

(stone & masonry walls)
* Variable speed drill & bits and gas connectors and check with local build-

(wood & metal stud walls) ing code officials to see if you must hire a
* Various fasteners licensed plumber to modify the connections.
* Heavy-duty shelving brackets
* Plumber’s strapping
¢ Flexible connector

> Remember: Use flexible, not rigid, water

1
[ ]
|
-
b
>
>
2

> Make certain all adult and teenage family
members know where to locate the gas shut-

off valve and how to operate it.
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hen an earthquake strikes,

your home’s structure is put

to the test. The skeleton
must absorb the earthquake’s energy and
provide a stable path to transfer the forces
back into the ground. For this to happen,
your home’s structure must be zied togeth-
er; that is, your home’s roof should be
tightly attached to the walls, and your
walls should be fastened to each other,
braced and anchored to a strong founda-
tion. Figure 13 on page 20 shows how
the components of a home can be secured
to each other, so that they function as a
single unit during an earthquake.

Keep in mind that the purpose of this
section is to help you identify key
areas of your home’s structure that are

Cripple wall
foundation failure,
Northridge, Calif.

susceptible to earthquake damage. If
you are uncertain about what you see,
or if you decide to have work done,
enlist the help of a professional archi-
tect, engineer, building contractor or
your local building department.

Remember that an ideal time to inspect
and retrofit your home’s structure is when
you are making a significant change to
your home such as adding on a room or
remodeling. In either case, it is important
that your work conforms to local building
code requirements. Although the existing
portion of your home may not need to be
upgraded to current code requirements,
now may be a good time to do so. Contact
your local building code official to find

out what is required for your project.
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Figure 13: Typical Wood Frame House
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Foundation Systems

Earthquakes can create ground motion in
any direction. During a quake, your
home’s foundation moves with the earth,
but the rest of your home reacts more slow-
ly due to its inertia. See Figure 4 on page
5. This creates a tremendous amount of
stress on the connections between the
foundation and the remaining structure. If
these connections are not strong enough,
your home may slide or fall off its founda-
tion. In fact, this is one of the most com-
mon and costly types of structural damage.
Depending upon the foundation, however,
this may be relatively easy to fix.

SLAB-ON-GRADE FOUNDATIONS

Slab-on-grade foundations are just that:
concrete slabs that rest on the ground. In
an earthquake-prone area, a home’s wood-
frame structure should be connected to
the slab with either anchor bolts or other
steel connectors (including steel plates).
Figure 14 on page 22 illustrates both

types of connections.

If your home has anchor bolts, it can be
difficult to conduct a thorough inspection,
since you must get access to the top of the
sill plate. This almost always requires that
you remove an inside or outside finished
wall, so consider doing this when remodel-
ing your house. Your inspection should
reveal minimum 1/2-inch-diameter anchor
bolts with washers and tightened nuts con-
necting the sill plate to the foundation.
These bolts should be spaced no more than
six feet apart. Make sure that the bolts are
in good condition and show no rust and
that the nuts are tight. The concrete sur-
rounding the bolt should be strong and
free of any severe cracks (wider than the
edge of a dime).

Top: Separation of
porch from rest of
house due to unan-
chored foundation,
Petrolia, Calif.
Bottom: Home has
shifted off its unan-
chored slab-on-grade
foundation, Coalinga,
Calif.

L. Brewer, USGS
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Steel plates connect the home’s sill plate to
the foundation. Carefully inspect the plates
along the outside perimeter of the struc-
ture. This may require removing the exteri-
or cladding. Both the plates and fasteners
should be in good condition. Keep an eye
out for rust or signs of poor workmanship.
The plates should be no more than six feet
apart. Next, take a close look at the foun-
dation. Are there severe cracks (wider than

the edge of a dime) in the concrete? There i = - —
shouldn’t be. Cripple wall foundation failure

—
=
=]
—
— |
—
]
=]
— |
f—
=
— ]
==
==
=

J. Preli

and utility damage, Northridge,
If the foundation is in poor condition or Calif.

you must add additional anchorage, ask a
professional engineer for help.

Figure 14: Concrete Slab-on-Grade Froundation

Concrete Slab-on-Grade Foundation

Stud
Connectors
«— (Framing
Ties)

Sill Plate

(Mud Sill) (3) Anchor Bolt

Foundation (2) Steel Flat Plate

Reinforcement
(1) Mud Sill Anchor

Note: Three different methods of hold-down are presented
here. However, only one system is usually required.
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CRAWL SPACE AND
BASEMENT FOUNDATIONS

A foundation with a crawl space or basement
typically has enough room underneath the first
floor so that you can inspect the foundation
and the underside of the floor-framing mem-
bers, or joists, as long as the space is unfinished.
The main difference between a crawl space and
a full basement is the amount of headroom

available.

The walls that rise from the foundation foot-
ings to the first floor are called foundation
walls. They are typically made with masonry
blocks or concrete. In some cases, a short wood
stud wall, or cripple wall, is positioned above
ground between the top of the concrete or
masonry foundation wall and the first floor.
Cross sections of the three basic types of wall

systems are highlighted in Figure 15.

Figure 15: Three Types of Foundation Walls

Wood Stud

Exterior

Cripple Wall

Sheathmg\
"~ >~<—Top Plates
Cripple < Wood Stud
Wall Cripple Wall
«— Anchor Bolt
Foundation i Sill Plate
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Sl a
it 14‘," , Foundation
-~ &< Footing

Reinforced-Concrete Wall

Cripple wall foundation failure,
Northridge, Calif.

Reinforced-Concrete
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R. Shackelford, R. Chapman
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Connections

> Steel plates or minimum 1/2-inch-diam-
eter anchor bolts should connect the wood-
framing sill plate to the concrete or mason-
ry wall. These connections should be spaced
no more than six feet apart. All components
should be undamaged and rust-free. Also,
examine the overall condition of the foun-
dation wall. Make sure you don' see any
severe cracks (wider than the edge of a
dime) in the masonry or concrete. If a wood
cripple wall is present, it should show no
evidence of termites or rot.

= If the foundation wall needs repair, or
you need to add additional anchorage,
check with a professional engineer for a
suitable retrofit method.

Bracing

> For cripple walls, exterior lap siding
alone cannot adequately resist the earth-
quake’s lateral forces. You may need to add
interior bracing, if it is not already there, to

prevent the cripple wall from collapsing in
an earthquake:

* Nail 3/8-inch minimum structural-
grade plywood or oriented strand board
(OSB) sheathing to the inside of the
wall. Ideally, the entire wall length
should be covered. However, if you
have limited access, place sheathing in
each corner of your home. While the
sheathing panels can be oriented in any
direction, take care to ensure that each
edge is supported by a stud or solid
blocking. Figure 16 illustrates this
method. If you have any questions
about bracing weak cripple walls, con-
tact a professional engineer.

> Adequately reinforced concrete founda-
tion walls do not typically require addition-
al bracing. Masonry foundation walls, how-
ever, may benefit from an upgrade. Because
of the difficulty in evaluating masonry
walls, consult a professional engineer.

% For design details, see APAs Earthquake Safeguards referenced on pg. 37.

Figure 16: Strenghtening Cripple Walls with Plywood Panels

First Floor ——>»
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POST-AND-PIER FOUNDATIONS

A home can also be supported by a post-
and-pier foundation (Figure 17). Large
beams run under the home’s floor joists and
are held up by poszs. Each post rests on a
separate concrete footing or pier. Some
post-and-pier foundations are hidden from
view by a cripple wall that runs around the
home’s outside perimeter. This type of
foundation is very susceptible to collapse
during an earthquake. To better resist seis-
mic forces, all of the foundation’s compo-
nents, including the beams, posts and
piers, must be securely tied together.

When inspecting the foundation for possi-
ble problems, carefully examine the way
the components are anchored together.
The connection between the beam and the
post should be strong and without rust, rot
or evidence of poor workmanship. One
way to help your home better withstand an

L. Brewer, USGS

Post-and-pier with cripple wall foundation

. . ] failure, Ferndale, Calif.
Figure 17: Post-and-Pier Foundation

Joist Strap
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Failure of wood frame dwelling. A
post-and-pier foundation with a
cripple wall, Kern County, Calif.

earthquake is to have the connection rein-
forced with steel plates or with plywood or
OSB connectors. Pre-manufactured metal
straps or fixtures are available at most hard-
ware stores (“A” in Figure 17). This rein-
forcement is especially important if the
joint in the beam falls on top of the post.

The other critical joint in this foundation
lies between the post and the pier. Examine
this area carefully. The post should be
securely fastened to the pier, and all com-
ponents should be well constructed, free of
rust, severe cracks (anything wider than the
edge of a dime) and rot. Most new con-
struction will have the post attached to the
block with a built-in metal fixture (“B” in
Figure 17). In older construction, the post
may simply rest on the top of the block.
Reinforce the connection by nailing heavy-
gauge straps onto at least two sides of the
post and then bolting them into the con-
crete block.

Steinbrugge Collection, EERC, UCB

Keep in mind that strong connections
between the various components may not
be enough - the earthquake’s movement
may still knock the home off its founda-
tion. That is why extra connections and
lateral bracing may be necessary. If your
home has an exterior cripple wall, bracing
and anchoring it further can provide the
necessary protection. Refer to the previous
discussion on cripple wall foundations for
inspection and retrofit techniques.

If your home does not have an exterior
cripple wall, lateral bracing and strong con-
nections between the posts are critical.
Simple toe nailing is not sufficient. Since
the seismic evaluation of post-and-pier
foundations is complex, you should con-
sult a professional engineer.

Post-and-Pier Foundation; undam-
aged (top) and damaged (bot-
tom), Costa Rica.

EERI, S. Swan EQE Inter.
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Floor Systems

An earthquake exposes the floor to sub-
stantial forces that can distort and damage
the floor system, jeopardizing the strength
of your home. The floor system typically
consists of floor joists, floor sheathing and
band joists, which are located along the
floor’s perimeter (Figure 18).

If you have access to the underside of your
floor, make sure that your floor system is
tied together and that the sub-floor is
securely connected to the underlying
floor joists. To reduce the possibility of
rotation in an earthquake, each joist

should be nailed to a band joist. Blocking

Framing

Anchor \\

Anchor Bolt \\\

or bridging can also be placed between
joists to keep them from falling over. The
forces absorbed by the band joist or block-
ing must, in turn, be transferred to the
foundation. Secure this connection by
using metal ties or framing anchors.
Finally, make sure you do not find any evi-
dence of poor workmanship, rust or rot.

It may be difficult for you to access these
areas. Often, the best time to evaluate your
floor system is when you are planning to
remodel. If your inspection reveals any
problems, consult a professional engineer
for the best way to retrofit your floor system.

Figure 18: The Floor System

Bridging

.

A Sill Plate
b e

Foundation Wall

April 2006

structural retrofits

Reprinted in ICC Earthquake Preparedness Kit

27

Page 37



April 2006

Above: Failure of a wood stud wall
to sill plate connection. Note
anchor bolt and sill plate are still
connected, San Fernando, Calif.
Below, right: Failure of a unrein-
forced brick-veneer wall, San
Fernando, Calif.

Wall Systems

During an earthquake, the walls in your
home, especially the exterior walls, play an
important role in preventing your home from
collapsing. The walls along with the floors
and roof create a box. As the ground shakes,
the floors and roof sway back and forth, while
the walls in between try to stop your home
from moving too far. To do their job, your
walls must be strong and securely tied to the
roof, floor and foundation.

WooOD-FRAMED WALLS

Traditionally, the exterior walls of wood-
frame houses are supported with wood studs
attached to structural-grade plywood, orien-
ted strand board (OSB) or diagonal wood

Steinbrugge Collection, EERC, UCB

sheathing. To protect the exterior walls from
the elements, they are covered with lap sid-
ing, stucco, stone or brick veneer. In order for
this system to resist damage from earthquake
forces, it must be well designed with the
appropriate hardware in place to ensure a
strong connection between all of the ele-
ments. See Figure 13 on page 20 for details.

Also, consider the number, size and location
of the windows and doors, including garage
doors, in your home. Too many can weaken
your walls and lead to possible collapse in an
earthquake. Imagine a closed box with sever-
al openings: it will cave in much easier than
one with no openings.

Unlike wood siding, brick and stone veneers
require special attention because of their
weight. During an earthquake, this heavy
veneer can fall off, causing injury and signifi-
cant damage. It is very important that these
walls be zied to the wood-frames behind them
with simple metal ties secured in the mortar.
Sound building practices usually provide suffi-
cient ties for the first story - even when not
designed specifically for earthquakes. Special
attention, however, may be required for the
size and spacing of the ties in the upper stories.

Because it is difficult to access these areas,
the best time to inspect is while you are
remodeling or adding on to your home. If
you have any concerns about your home’s
exterior walls, openings or veneer, contact a

R

Steinbrugge Collection,

EERC, UCB
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professional engineer. Ask him or her to
determine how well your walls can with-
stand an earthquake and to recommend
necessary retrofit measures.

UNREINFORCED MASONRY WALLS

If your home’s walls are made entirely of

- - t
brick, stone, clay tile, concrete block or §
adobe, they could be susceptible to earth- m
quake damage. In newer masonry homes A . §
on the West Coast, these types of walls are i LRI R i 3
often reinforced with steel bars grouted o S
1nsC1{de tlﬁe wall;. If(;he wal}lls a;e felcll1f9fced Second floor wall failure in an
?ln wed ancf Orfl: ot eanoun‘ ;uonii unreinforced masonry home.

oors and roofs, they can usually withstan Note the apparently undamaged

an earthquake. But masonry that is in poor -

dit forced v tied two-story wood frame building on
condition, unreinforced or not securely te right, Coalinga, Calif.
to the rest of the structure, has the potential
to collapse. Figure 19 highlights the differ-
ences between reinforced and unreinforced ' ]
concrete block masonry walls. Since evaluating structural masonry walls

for general soundness and specific seismic
A proper retrofit generally requires anchor- features is quite complex, it would be best
age designed specifically for earthquakes. to consult a professional engineer.
Figure 19: Reinforced vs. Unreinforced Masonry Walls
Vertical Reinforcement
Secured with Grout
Horizontal
Reinforcement
Concrete /{
Masonry T
- Blocks -
Reinforced Unreinforced
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Roof Systems

For your home to adequately resist the
force of an earthquake, your roof structure
must function like the top of a box, keep-
ing the walls tied together and preventing
your home from coming apart at the
seams. The typical roof system includes a
roof covering, roof sheathing and supporting
roof frame (Figure 20).

Start by inspecting your roof covering - it
should be in good condition with no evi-
dence of excessive wear and tear. Non-
structural lightweight coverings, such as
wood or asphalt shingles, usually behave
well during an earthquake. Tile and slate
coverings, which are heavy, tend to tax

Figure 20: The Roof System

Roof Rafters
or Trusses

" Ceiling Joists

B or Lower
Chord of Truss

Joist/Truss Tie
Framing Anchor

Top: Collapsed heavy tile roof
supported on unreinforced brick
masonry, San Fernando, Calif.
Bottom: Roof to wall failure on
an industrial building, San
Fernando, Calif.

your entire earthquake-resisting system
and are also susceptible to sliding or falling
off the roof during an earthquake.

Next, consider what lies under the roof
covering - the roof sheathing. Both ply-
wood and OSB roof sheathing give
strength to the roof regardless of the roof
style. Roofs fully sheathed with structural-
grade plywood or OSB tend to provide the
greatest stability to the overall structure.

Steinbrugge Collection, EERC, UCB

Godden Collection, EERC, UCB
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Board sheathing is not as earthquake
resistant as plywood and OSB sheathing,
but may be adequate in smaller homes.
Consult a professional engineer for more
specific information. Also, keep in mind
that large dormers, skylight openings and
any other features that interrupt the
sheathing can weaken your roof structure.

Remember: sheathing can only do so
much. You must also consider the roof sys-
tem’s framing - the zrusses or rafiers that
support the roof covering and sheathing.
Similar to floor systems, roof-framing sys-
tems can rotate or fall over when your
home starts to move in an earthquake. To
prevent this, blocking can be placed
between the rafters or trusses where they
rest on the wall. See Figure 20. Be sure to
nail the blocking to the roof sheathing in
order to transfer the lateral loads into the
wall. Metal strap connectors or properly
placed toe-nailing ensure that the blocking
is adequately connected to the wall and
rafters.

You may not be able to thoroughly exam-
ine your roofing system due to limited
access. The best time for a complete
inspection is just before you re-roof your
home. If you have any concerns about your
roof’s covering, sheathing, openings or
framing members, talk to a professional
engineer or qualified roofing contractor.

Unreinforced Chimneys

Unless specifically designed and reinforced
for lateral forces, brick or stone chimneys
often come apart or topple during an earth-
quake, causing serious damage and injury.
Usually, only the top portion of the chim-
ney breaks apart during an earthquake;
however, in some cases the entire chimney
peels away from the side of the home.

Chimney damage, San Fernando,
Calif.

Check the top of your chimney to be sure
it is free of severe cracks (anything wider
than the edge of a dime). Take a close look
at the mortar between the bricks. It should
not scrape away easily with a metal tool.
Even if your chimney is in good condition,
it may still be at risk, especially if it is tall
and slender. Some chimneys have metal
straps that hold them to the side of the
home. Carefully inspect these fastenings.
They should be in good condition with no
evidence of poor workmanship or rust.

If you are uncertain about what you see,
consult with a professional engineer. The
engineer may recommend adding a brace
between the top portion of the chimney
and the roof. You may also need to use
metal straps at several points to anchor the
chimney to the home (Figure 21).
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Figure 21: How to Reinforce a Chimney
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Note: (1) Wood blocking should be added to joists underneath metal straps.
(2) See FEMA-232 for specific details, referenced on pg. 37.
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Garages

Garages are particularly vulnerable to
earthquake damage. The situation be-
comes especially serious if the garage has
a portion of the home over it. The large
garage door opening removes almost an
entire side of the box configuration and
requires the remaining narrow walls on
either side to support the roof and extra
rooms. If these walls are not designed
carefully to handle the situation, the
entire structure may collapse when an
earthquake strikes.

Steinbrugge Collection, EERC, UCB

o

R
Strengthening the narrow garage walls 3
generally requires engineering details, R
such as specially detailed plywood panels, .%O g
steel bracing or a steel frame. A profes- @“§
sional engineer can help you decide what 9 <

SN

will work best for your home.
Top: Two stories now crushed to one
story due to weak lower level (note
Room Additions crushed auto), San Fernando, Calif.
Bottom: Damage due to inadequate
lateral bracing on the ground level,
San Francisco, Calif.

If you've put on an addition or made other
modifications in the past, you may have
unknowingly weakened your home’s earth-
quake resistance. Sometimes, homes that

were originally very simple and structural- STRUCTURAL CHANGES THAT
ly sound undergo changes that make them INCREASE THE RISK OF

bigger or fancier, but also more prone to EARTHOUAKE DAMAGE INCLUDE:

earthquake damage.
* replacing large portions of walls

If you are planning to make major e
with windows or glass doors;

changes to the structure of your house, or
if you suspect existing features lack good
engineering details, consult a professional
engineer.

adding large skylights or
additional stories;

opening large portions of
existing floors; or

additions that create an “L”
configuration.

33
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his list of home improvements to complete the work. You or your con-

divides the different retrofits into tractor can tackle these projects one at a
cost categories. The categories reflect time, but remember, the more you do the
the cost of each individual item. The cost stronger your home becomes.

will be slightly higher if you hire someone
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Category $ (<$300)

* Fasten bookcases and cabinets to nearby walls;

¢ Install latches on cabinet doors and drawers;

* Secure electronic equipment, artwork and other
breakable items to the tops of bookcases and cabinets;

* Anchor large appliances to nearby walls;

* Secure pictures and bulletin boards to walls;

* Attach safety cables to light fixtures, suspended ceilings
and other hanging items;

* Apply safety film to windows and doors;

* Secure water heater to nearby wall.

Category $$ ($300-$1000)

* Reinforce cripple wall;
* Strengthen narrow walls on either side of garage opening;
* Anchor unreinforced chimneys.

Category $3$ (>$1000)

* Add anchor bolts or steel plates to foundation;
* Secure post-and-pier foundation;

* Modify floor system;

* Strengthen wood-framed walls;

* Reinforce masonry walls;

* Retrofit roof system;

* Evaluate unique room additions.
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Earthquake Program>> >> The ABCs of Post Earthquake Evacuation

The ABCs of Post-Earthquake Evacuation
A Checklist for School Administrators and Faculty

"If I had needed to evacuate students, I don't know where I would have taken them. The campus was a
mess: trees down, glass, stuff fell off the buildings and was lying all around, water mains were leaking
and making geysers in the play field." -Principal, Northridge, 1994

A. Evacuation should NEVER be automatic.

e There may be more danger outside your building or facility than there is inside.

o There may be no safe assembly area outside. There may be no clear routes to get outside, and altemate routes
may need to be cleared.

e The lighting inside your building or room will probably be out--it may be DARK

e Before any decision is made to vacate all or part or a school, someone must find out that there IS 1) a safe
route out, and 2) a safe place to assemble the students outside.

B. BEFORE an earthquake (NOW), survey your school with evacuation in mind.

1. Look for potential post-earthquake hazards INSIDE the building:

O Suspended ceilings

O Pendant light fixtures

O Large windows--either exterior or interior--not protected against shattering

O Tall bookcases or cabinets that may topple because they are not bolted to the wall
O Classroom equipment such as computers, TVs, VCRs, stereos, and slide projectors
O Stairwells

O Science labs, especially chemistry

O Storage areas for cleaning, painting, or other hazardous materials

O Shop areas

O Places where the main gas supply or electric current enters the building

Designate evacuation routes that avoid as many of those areas as possible.

In addition, decide on alternate routes to your main routes.

Consider students with disabilities as you think about your evacuation routes.

Make sure staff knows what to do and where to go if the students are already outside the facility when the
earthquake happens.

2. Look for potential post-earthquake hazards QUTSIDE the building:

O Power lines

O Trees

[ Areas near buildings that may have debris fall on them--parapets, roof tiles, chimneys, glass
O Routes past concrete block walls

O Covered walkways

O Places under which large gas mains run

O Areas near chain link fences (which can be electric shock hazard if touched by live wires)
[ Hazardous materials storage areas

¢ Designate open areas outside that are without overhead hazards and removed from potential danger spots;
choose one, off-campus spot such as a park for back-up.

o Assembly areas should be as close to the facility as is safe so that students and staff have easy access to
bathrooms, phones, and the student release point.

o Designate who will have the responsibility to assess conditions after a quake and report findings to
administration and co-workers.

"After the shaking stopped, I just wanted to get those Kids out of there as fast as I could, but luckily I looked
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out the door first--trees, bricks and wires all over. It's a good thing we didn't leave the building."
-Daycare program teacher, Santa Cruz, 1989

3. Everyone should be informed about evacuation plans:

Once routes and assembly areas have been chosen, make floor plans and maps and distribute to all staff.
Inform all personnel and students about the plans made and the routes chosen.

Have all substitute teachers review the plan before starting each class.

Make it clear that a post-earthquake evacuation route differs from a fire evacuation route, and that altemate
routes may need to be used

Include all students and staff with disabilities in the drills and exercises

e Hold drills and exercises two or three times a year; practice altemate routes.

¢ Evaluate your drills and exercises and make changes as necessary.

C. AFTER the earthquake, gather information and make decisions.

ADMINISTRATORS:

1. Assess the situation--inside and outside

2. Decide whether to evacuate all or parts of buildings.
3. Choose the route(s) and the assembly place

4. Communicate directions to all teachers

FACULTY:
Do NOT automatically rush your class out into the corridor or outside the building.
1. Wait to hear instructions from an administrator, or the designated scout.

In circumstances in which you wait a long time without hearing anything, you will have to make
decisions yourself:

2. If you are in an unsafe classroom--the ceiling has collapsed, wires are crackling, broken glass or chemicals
are all over the floor, you smell gas or smoke--you will want to leave, BUT you must inspect for damage
before you move to safety.

3. Have another teacher watch your students while you find the best way to evacuate and the safest place to
go . You may not need to go outside to the assembly area, but merely move from one inside room to another.
4. Account for all your students before you leave the classroom.

If the classroom damage forces your class to evacuate, take injured students with you ONLY if moving
them will not cause further injury. If you must leave an injured student, try to protect the student from
items that might fall during aftershocks. Post a large, visible sign indicating the student is there.

The lights will probably be outand it may be dark--ALWAYS have a flashlight that works.

5. Be alert, as you lead students down stairwells or corridors to anything (dangling lights and ceiling struts,
broken glass, slippery floors) that could hurt them or you.

In an aftershock, everyone should duck and cover until the shaking stops.
6. Once you get to a safe location, communicate your location to the administrator by whatever methods have

been specified in your plan--sending a runner, using a walkie-talkie, or returning to your classroom to post a
note.

""We waited to see what the teacher did after the earthquake, but he didn't know what to do. He kept saying,
'Don't worry don't worry, stay calm stay calm,' but it was scary"
-Student, After-school program, Loma Prieta, 1989
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EMERGENCY LIGHTING:

DON’ T usematches, candles, or oil lamps, especially right after thequake. Aftershocksarecomingandthey could
causecandlesor oil lampstofall, causingfires. Immediately after anearthquakethereisthedanger of natural gasor
propaneleaksand any sourceof flamecould causeanexplosion.

O Flashlightor battery-operatedlanternfor thehome (plusEXTRA
batteriesand ROTATEthem)

O Hasnlight/ penlightfor persona use
O Powerfailurelights(thetypeleft pluggedintothewa
O Chemical lightsticks(very SAFElight source)

O Gas/propanelanterns(plusMANTLES MATCHES, FUEL)
protect theselampsfromfallingor beingknocked over during
aftershocks.

O Portablee ectricgenerator (plusFUEL ). Remember, light requires
littleenergy fromagenerator. A 200-wattlight bulbwill lightacamp
well enoughtoreadby. Creating heat or cold requirelargeamountsof
electricity. Y our hair dryer probably requires1500 wattsof output to
run. So purchaseyour generator with sufficient power for your needs. Or planyour appliancesaccordingto
your generator'soutput.

COOKING AFTER THE EARTHQUAKE:

Coldfoodfor morethanafew meal sisunappealing. Y ouneedtotry and eat asnormally aspossibleafter the
disaster. Thisisforyour physical aswell asyour mental health. Basically, you'll beonacamp-out for threeor
moredays.

O Campstove(Haveplenty of propaneor whitegas)
O Backpackingstove

O FIREPLACEshouldnot beused after an earthquake, until it hashad avideoinspection by achimney
specidist. Unseendamagemay causeanatticfireor allow carbon monoxideintodwel ling.

O Barbecue (Charcoal andstarter fluid)
O  Sterno(type) stove

O  Cookingutensils
-Pots
-Pans
- Cupsé& glasses
-Forksand knivesand spoons

O MANUAL CAN OPENER. Toopenall your cansof stored
food.

O IMPORTANT SAFETY NOTICE: Don'tuseany of these
stovesindoors. Carbonmonoxidepoi soning canoccur.
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HOW TO SHUT OFF UTILITIES

GAS SHUT-OFF

L ocatemaingasshut-off (usually outsidehouse) at the
gasmeter. Thevalveisusually onapipecomingout of

Y oumay want to pai nt theshut-off val vewithwhiteor

theground, goingintothegasmeter. Turnthe o

valvecrosswisetothepipe(seethelarge
exampleonthe" Utilities" pageunder @'
"BeforetheEarthquake'. All thepilot
lightsinandaroundyour home(stove, \*
furnace, clothesdryer, swimming pool/ (-)
spaheater, water heater, etc.) will goout ]
whenyouturnthevalveoff. Youwill
needto havethegascompany, or another
quaifiedindividual (plumber, contractor, or
trained homeowner), relight every pilotwhenturningthe
gashback on. Forgettingtorelight all thepilot lights
couldresultinadangerousgasbuildupinyour
home. Remember, if youdon'tsmell gasor have

severedamagetoyour homeyou should not haveto
shutthegasoff. It'syour decision.

Clear theareaaround themaingasshut-off valvefor
quick and easy accessin caseof emergency.

A wrench(or specialty tool), for turning off thegas,
shouldbeattached to apipenext totheshut-off valve
orinanother easily accessiblelocation.

fluorescent paint sothat it canbelocatedeasilyinan
ﬁ emergency.
If youareconcerned about your ability to
turnoff themaingasshut-off valveor are
unsureifitisinproper workingorder

(indicationof rust, etc.) or do not know
how torelight your pilotlights, contact your
local gascompany. They cansenda
servicerepresentativetoyour houseto
show youtheproper procedureand check
thevalveandpilot lightstobesurethey operate

properly.

=

AUTOMATIC GAS SHUT-OFF VALVES

Automaticgasshut-off valvesareaexcel lentway to
insurethat your gasisshut off inthecaseof amajor
earthquake. They arerecommendedby theFire
Department. Inmany citiesinCaliforniathey are
requiredtobeinstalledwhenyousell your homeor do
morethana$10,000remodel. Withanautomaticvalve
your gaswill beoff evenif youaren'thomeat thetime.
Contact your local gascompany for moreinformation
andingallation.

ELECTRICAL SHUT-OFF

Firstlocateall of your home'selectrical panels. Note:
Theremay bemorethanone.

Y our housemay beequippedwithfusesor circuit
breakers. If your househasfuses,
youwill findaknifeswitchhandleor

Removeall thesmall fusesor turn off all thesmall
breaker sfirst, then shut off the“ main.” If youhave
any sub-panel sadjacent tothemainfuseor breaker
panel or inother partsof thehouse, inanemergency be
safeand shut them off too.
Shortscansometimesdevelop

pullout fusethat shouldbemarked
“MAIN." If your househascircuit
breakers, you may needto openthe
metal door of the breaker box to
reveal thecircuit breakers(never
removethemetal cover). Themain
circuit breaker shouldbeclearly
marked showingonandoff positions.

that causeacircuittobypassthe
breaker or fuse.

Note: All responsiblefamily
membersshoul d beshownhow
toturnoff utilitiesincaseof
emergency. They needtoknow
what theutilitieslook likeinboth
onandoff positions.
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UTILITIES

Thereisnocostinvolvedinteaching everyoneinyour homeabout how & whentoturnoff thegas, el ectricity, and
water after anearthquake. Thiscanbeassimpleasclearly markingwheretheshut-off valvesare, and posting
instructionscloseby. Below aresomecommonexampl esof shut-off valves. Evenif youhavesomethingdifferent,
likeapropanetank, theshut-off will besimilar. If you cannot find theshut-off valves, or youdo not understandthe
valvesystem, call your local utility company or tank provider. Remember, consider shuttingoff utilitiesif you
can smell gas, smell or seefire, or seedamageto, from, or near theutility lines. It iswiseto shut off
utilitiesif you aregoingto leavethehomefor extended periodsof time. Thisisbecause of the
probability of after shock.

GasON Test Gas Valve GasOFF
TURN /8 TURN

BEFORE AN EARTHQUAKE...

TEST YOURGASVALVE: Locateandidentify your gasmeter and main shut-off valvewiththosepersons
you believecould and shoul d know how to shut of f your gasif necessary. |dentify themaster shut-off valve.
Paintthevalvebright red. Note: Caution, theremay bemorethan oneshut-off onyour meter.

» Usetheillustrationsof gasmeter (pg. 18) and main shut-off val ves(above) tohel pyouidentify yours.

» Usingal2" adjustable, or other appropriatewrench, turnthemainvalve /8 of aturnonly totheright or | eft.

(This movement may be difficult at first)

e CAUTION: Becareful,donottoturnany valveM ORE than 1/8turntotheright or left whentesting. (If you

do, pilotlightswill very likely goout andit will requireatrained persontorelight them.)

» Afteryouhavemovedthat valvetoensurethatitworks, KEEPTHEWRENCHAT THEMETER, useplastic

"zipties' or strapstosecureittoyour meter.

* Ifyouuseanadjustablewrench besuretostoreit pre-fittoyour valve. That way incaseit rustsor corrodesit

will still fit. Heavy oil or greaseappliedtothemoving partsof thewrench, beforeyou secureit, will helpkeepit

functional and ready for use. Do not buy any plastic or fiberglass gaswrenches. They become brittlewith

time.
IF THE MAIN VALVE WILL NOT TURN 1/8 TURN, THEN CALL THE GASCOMPANY
IMMEDIATELY AND THEY WILL COME OUT AND FIX OR REPLACE IT
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HOW TO SHUT OFF UTILITIES con.

WATER SHUT OFF

L ocatethemainwater servicepipeintoyour house
(probably inthefront at thebasementlevel). Y ouwill
seeagatevalveonthepipe. If youknow youhave
|leaksafter anearthquake, you canshut off all waterin
your housewiththisvalve. Y oumay wishtopaintthe
valvesoitiseasy tofindinanemergency.

Y oucanshut off all water toyour property by finding
thewater meter box (usually at thestreet or
sidewalk). Openthecover withalongscrewdriver or
specialty tool. If thisbox isinaccessibleor you cannot
findit, call yourlocal water department. Besureto

o~ @ E

o

identify thisbox andthewater valveinside
beforetheneedtousethemarises.

Insidethewater meter box youwill seeavalve
thatissimilar tothevalveonyour gasmeter.

Turnitjustthesameasyour gasvalve.

OFF,

AFTERTHEEARTHQUAKE

TURN OFF YOUR GASAT THE GASMETER
SHUT-OFF VALVE. . ..

< Ifyousmell, hear, or evensuspect gasis
escapinginyour damaged or undamaged

building(s).

If your gaswater heater or any other gas
appliancehasbeenknocked over and/or pulled
freefromitswall connection.

If your building hassuffered extensivedamage,
suchaslargecracksinthewallsorinthe
concreteslabfloors, etc. AND you suspect the
gaslinesmay havebeendamaged.

< Ifyousmell smokeand/or seeor suspectfire

NOTE: If you have none of theaboveyou are
probably OK leavingyour utilitieson.

NOTE: Many gascompanieshavetraining
programstoteach you howtoturnyour gas
back on. Contact your local company for
information.
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WARNING... If yousmell gasdon't turnon or off
any switches. Don't useany openflametocheck
forleaks. Don't turnonany battery operated
flashlights, unlessthey areasafety/waterproof light.
Chemicdl light sticksareasafesourceof lightinthe
event of gasleak.

WARNING... Itisvery dangerousand therefore not
recommended that yougo searchingfor gasleaks
ing deany damagedbuilding.

BE AWARE: After anearthquake, aftershockswill
continuetooccur, possi bly causing additional
damage(or evenfirst damage) toyour building(s).

REMEM BER: Donot turnthegasvalve back on after
anearthquake, unlessaqualified personhas
checkedextensively for gasleaks.

REMEMBER: A qualified person (plumber,
contractor, or trained homeowner) or gascompany
employeewill havetorelightal thepilotlights.
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EMERGENCY CONTACT CARDS

1 Cadll afriend or relative who lives outside the state and ask them to be your family's " out-of -state contact”.

2. Explaintothem that after adisaster they will be your surest means of communicating with other family members, both in and out
of state. Make sure that they understand that it will be their responsibility to be available to take callsimmediately following a
disaster in your area.

3. Agree to do the same for your contact in case disaster should strike their state.

4. Notify al your
friends and
family members
that this one
personwill be
the person to
contact if they
need to get a
message to you.
Tell them not to
call direct.

It should be
typed or printed
inink and then
"plasticized" to
protectitfrom
wear and water.

Have each

member of your
family carry this
cardat all times.

so that you can

have spare cards

in cars, lunch

pails, taped to
the bottom of

your phone at
work, etc.

. Havefamily

membersinother

areas or states
agree on the
same out-of -
state contact for
any family

emergency. Plan

for an alternate
contact in case
disaster strikes

intheareawhere

your emergency
contact lives.

March 2001
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Completelyfillin
the contact card.

T EMERGENCY OUT-OF-STATE CONTACT

EMERGENCY OUT-OF-STATE CONTACT

I
_

EMERGENCY OUT-OF-STATE CONTACT

NAME PRIMARY CONTACT PHONE

NAME PRIMARY CONTACT PHONE : NAME PRIMARY CONTACT PHONE
C ) | C )

NAME ALTERNATE CONTACT __PHONE ||| NAME ALTERNATE CONTACT __PHONE
( | (

----1----|
C ) | ()

ADDRESS I ADDRESS

CITY STATE ZIP I CITY STATE ZIP

|

|[

EMERGENCY OUT-OF-STATE CONTACT
NAME PRIMARY CONTACT PHONE

C )

C )

NAME ALTERNATE CONTACT PHONE

NAME ALTERNATE CONTACT PHONE

()

ADDRESS

ADDRESS

CITY

CITY

~
~

EMERGENCY OUT-OF-STATE CONTACT

NAME PRIMARY CONTACT PHONE

EMERGENCY OUT-OF-STATE CONTACT
NAME PRIMARY CONTACT PHONE

C )

C )

NAME ALTERNATE CONTACT PHONE

NAME ALTERNATE CONTACT PHONE

~
~

I
I
I
I
I
| ( )
I
I
I
I

ADDRESS ADDRESS
CITY STATE /1P CITY STATE /1P
________________ Y
I EMERGENCY OUT-OF-STATE CONTACT I EMERGENCY OUT-OF-STATE CONTACT I
I NAME PRIMARY CONTACT PHONE I NAME PRIMARY CONTACT PHONE ||
I I I
| C ) | C ) |
I NAME ALTERNATE CONTACT PHONE I NAME ALTERNATE CONTACT PHONE I
| () | ( ) |
I I----T----I
| C ) | C ) |
I ADDRESS I ADDRESS I
I CITY STATE ZIP I CITY STATE ZIP I
________________ g g
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Congressional Hazards Caucus Fact Sheet

EARTHQUAKES

An earthquake is a sudden slip on a fault that is caused by stress buildup in the crust. It is most often caused by the tectonic move-
ment of crustal plates but can also be precipitated by volcanic or magmatic activity. An earthquake releases energy in the form of seis-
mic waves that can cause shaking and damage over large distances.

Earthquakes can cause significant loss of life and major economic damage. Events in Alaska, California and Hawaii that precipitated
landslides, tsunamis and fires caused the highest casualties. The largest magnitude earthquakes in the contiguous U.S. occurred in
New Madrid, Missouri in 1811 and 1812. Both coasts are susceptible to earthquakes. The 1886 Charleston earthquake caused 60
deaths and destroyed 90% of the homes. The 1994 Northridge earthquake caused 61 deaths and $44 billion in damage with an addi-
tional $30 billion in federal and private insurance losses, making it one of the costliest natural disasters in United States history.

The Congressional Hazards Caucus encourages all citizens and communities to be aware of earthquake hazards and take appro-
priate steps to reduce their vulnerability to earthquakes.

United States Earthquake Hazards

About 75 million people in 39 states live in areas
at significant risk to an earthquake event

B e

USGS Earthquake Hazard Map for the United States: This 2002 map shows earthquake ground accelerations (horizontal) having a 10 percent
probability of being exceeded in the next 50 years for a firm rock site condition . Localized shaking hazards have significant variability due to am-
plification effects of site geology. As such local mitigation plans must be based on detailed local hazard surveys and mapping.

For more information on National Seismic Hazards Mapping, visit http://earthquake.usgs.gov

What You Can Do To Prepare For An Earthquake
BEFORE:
e Ensure that heavy household items like shelves and bookcases are secured properly.
¢ Identify safe places in each room and ensure that all household members know emergency plans.
¢ Have an emergency kit that includes first aid supplies, flashlight, radio, batteries, food, and water.
DURING:
¢ Ifindoors, take cover under a piece of heavy furniture or against an inside wall and hold on.
e If outdoors, move into the open, away from buildings, street lights, and utility wires.
e Ifin a moving vehicle, stop quickly and stay in the vehicle until the shaking stops.
AFTER:
¢ Once the shaking stops move to a safe and open area, avoiding damaged buildings and roadways.

The Congressional Hazards Caucus is co-chaired by Senators Ted Stevens (AK), Mary Landrieu (LA), Jim DeMint (SC), and Ben
Nelson (NE) and Representatives Wayne Gilchrest (MD), Dennis Moore (KS), Jo Bonner (AL) and Zoe Lofgren (CA). The Caucus
helps individuals, businesses, and communities better prepare for and mitigate the costs of disasters. The Caucus seeks to foster

dialogue on steps that government and citizens can take to lessen the severity of these disasters. To learn more about the Caucus,
go to www.hazardscaucus.org.
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Protecting Yourself and Your Community

MAKE A PLAN: Making a plan of how to reduce risk
over time and what to do in the event of an earth-
quake can make a tremendous difference.

EDUCATION: Take the time now to become aware
of the earthquake risk to you and your community.

ZONING AND LAND-USE: Your community can
make sure that new buildings are not constructed on
or near land that may be subject to liquefaction, land-
slides, faulting, or tsunamis.

BUILDING CODES: Building codes are one of the
most powerful mitigation tools that can be adopted
by a community in anticipation of a seismic event.

RETROFITTING: Before the next strong earthquake
in your area, ensure that homes and buildings meet
the recommended standards for earthquake safety.

Earthquakes can cause more than just shaking.
Communities must also prepare for:

Aftershocks that follow the main shock and may
cause additional damage

Tsunamis that can cause destruction to low-lying
coastal areas.

Fires that are sparked by leaking natural gas or
other flammable materials.

Landslides that are triggered by earthquakes or af-
tershocks.

» : i 1*:I \I ' HI“ f *
Learning From Past Failures
After the 1994 Northridge earthquake damaged the 188 Freeway

(left), replacement columns with more vertical and wrapping rebar
(right) were installed. Source: CalState Northridge

April 2006

The Trans-Alaska Oil Pipeline: Mitigation Works!

The pipeline survived the 2002 Denali earthquake be-
cause of careful engineering to meet stringent earthquake
design specifications. Source: FEMA

Earthquake Terms

Aftershock: Earthquakes that follow the
main shock over a period of weeks,
months, or years. The larger the main
shock, the larger and more numerous the
aftershocks.

Epicenter: The point on the surface verti-
cally above the point in the crust where a
seismic rupture begins.

Liquefaction: When water-saturated sedi-
ment loses strength and acts like a fluid
because of earthquake shaking.

Magnitude: A number based on maximum
recorded motion that characterizes the
relative size of an earthquake.

Resources

National Earthquake Hazards
Reduction Program (NEHRP)

http://lwww.fema.gov/hazards/
earthquakes/nehrp/

USGS Earthquake Hazards Program
http://earthquake.usgs.gov/

Federal Emergency Management Agency:
Mitigation Division
http://lwww.fema.gov/fima/

Earthquake Engineering Research
Institute (EERI)

http://lwww.eeri.org/
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1906 photograph courtesy of the EARTHQUAKE ENGINEERING RESEARCH CENTER of the UNIVERSITY OF CALIFORNIA BERKELEY.
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