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Introduction

The Safety Assessment Progré®AP) provides professional resources to local governments to
help with the safety evaltian of buildings and infrastructure after a disastene goal of the

Safety Assessment Program is to perform these safety assessments as quickly as possible. With
its origins in the response to the 1971 San Fernando Earthquake, SAP has been sdeaagsful
more recent earthquakes such as Loma Prieta (1989), LanBgy8ear (1992), Humboldt

(1992), Northridge (1994), Napa (2000), San Simeon (2003), and the Baja Earthquake (2010).
SAP was also used under the interstate Emergency Management Assixtamgac{EMAC) to

help local governmes in Louisiana and Mississipgfter Hurricane Katrina (2005).

Private industry volunteers, local government mutual aid, and state agency resources are used to
provide professional engineers, architects, geologiat$ certified building inspectors to help

local governmentperform safety evaluations of their built environment after a disaster. The
California Emergency Management Agency (Cal EMA) manages the Safety Assessment
Program, in cooperation with partneripgpfessional organizations.

SAP provides two types of resources: SAP Evaluators, who work in the field performing safety
evaluations, and SAP Coordinators, who are local government lead personnel that coordinate the
field activities. The Evaluator traimj is the focus of this manual.

Cal EMA is pleased that you are interested in participating in this program as an Evaluator.

Your role will be essential in the first days after a destructive event to evaluate the safety of
potentially damaged structures.her e ar e al so some exampl es of
the years that will be passed on to you. Finally, the information that you gather will be very

useful for the recovery of the community you are assisting. We look forward to working with

youin this program.
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UNIT 1 7 SAFETY ASSESSMENT PROGRAM OVERVIEW

Overview

This unit presents an introduction to the Safety Assessment Progdatilsausses credentials,

how the program is organized, how deployment takes place, liability issues, and workers
compensation. It ends with a glossary of common terms used in emergency management and
safety assessment.

Training Goal

Providethe participats with a basic understanding of the program so as to see their role in it.
Objectives

At the end of this unit, participants will be able to:

Understand the liability immunity and workers compensation aspects of this program;
Know how to be deployed todisaster;
Identify where they fit in the overall emergency operation; and

1
1
1
1 Know and use the common terms used in emergency management and safety assessment.
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1.0 Safety Assessment Program Overview

Safety @sessment is the process by which structures andispiéaline systems and facilities

are evaluated for their safety, either for immediate use, conditional use, or disies8afety
Assessment Program (SAP) was developed to help local government building departments after
a disaster by providingdditional architects, civil engineers, and building inspectors to help

rapidly complete the surge of safety evaluations made necessary by the event.

The beginnings of this program started with the 1971 San Fernando Earthquake, when private
industry volunteerasked to help local governments with the demands caused by the event. It
became more formalized after the 1986 WhitNerrows Earthquake. The Applied Technology
Council of Redwood CityCA was contracted by the State of California to standardizeysafet
assessment methods and forms; they prodAdé€i20: Procedures for Postearthquake Safety
Evaluation of Buildings which became available in 1989, three weeks before the Loma Prieta
Earthquake struck. The program was revised after Loma Prieta to intheopkacards, and was
revamped in 2002 to include damage review from windstorms, floods, and fires. In 2005,

damage from explosions was included as part of the progiamAlexander and Rick Ranous,

SE, both of the Cal i f ornoyiSavic&ower eanlyochampiondf f i c e
the Safety Assessment Program. The Californi
merged in January 2009 with the California Office of Homeland Security to form the California
Emergency Management Agency (EMA).

The demands on shelters and other temporary living arrangements can be quickly reduced by the
swift evaluation of structures for continued use. The process and procedures found20 ATC
areessentialfor the safety evaluation of earthquakemagedtructures. More will be said

about this in Chapter 2 of this manual.

SAP has the ability to provide evaluations of both building stock and lifeline infrastructure
systems. The latter includes airports, roads, bridges, pipelines, pumping stationsankater
and treatment plants. City or county building officials have the oversight responsibility for
buildings within their jurisdictions, and public works officials likewise have responsibility for
their infrastructure within their jurisdictions. Spddéstricts can have both buildings and
infrastructure within their responsibility.

1.1 Concept of Emergency Operations

ThelIncident Command Syste(fCS) is the foundation of enngency management in California

and throughout the United Stat@acetheinception of theNational Response Framework and
theNational Incident Management System (NIM®)nder ICS, the lowest level of government

closest to the disaster is alwagsponsible for the management of the emergency response

within its jurisdiction with higher levels of government supplying needed personnel and

equi pment to aid in the response. For a city
to the disaster response; the city building department will be requesting safety assessment
assistance in accord with the emergency services direction. It will be likewise the case for a

county to work in a similar manner for safety assessment help within their jurisdiction.

Special districts, such as school or water districts, have their owdigironal authority, and
can ask for SAP assistance independently of the neighboring cities or counties. In addition, these

9
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special districts can choose to sign a Memorandum of Understanding (M@ local city or
county to provide safety assessmeveluators, or can contract with a private engineering,
architectural, or inspection firm with properly trained personnel to provide thesdipaster
services. (Inthe latter case, it is usually best if the contract is with a firm having resources
outsgde the immediate vicinity, so an earthquake or other disaster does not immokilize th
resources of the private firm. Private engineering firms that perform safety assessment may be
subject to liability if paid for their servicgs.

The Standardized EmerggnManagement System (SEMS) is based on ICS, and includes other
State of California legal arrangements, such as the Master Mutual Aid Agreement, use of
counties as Operational Areas, anditittusionof five levels of government, as follows:

1. Field or Incdent

2. Local Government (city, county, or special district)

3. Operational Area (all local governments within the county included)
4. Cal EMA Mutual Aid Region

5. State

All these levels of government are connected during emergency operations by means of an
internetbased system called the Response Information Management System (RIMS). This
allows for the swift exchange of information and reporting throughout the event.

Control of operations starts with the incident commander, and each succeeding level of
government pvides support for those locally driven priorities. In a diffused citywide etrent,
emergency manager at the Emergency Operations Center (EOC) will consolidate the requests of
incident commanders, or in their absence may provide overall directiomtgimg the disaster
response.

Under SEMS, counties are considered as local government, and they manage operations in the
unincorporated areas. The Operational Area includes the county resources, and the cities and
special districts within the county bordethese can all be called upon to respond to an
emergency within the Operational Area. (For example, San Mateo Operational Area can call
upon the countybés own people and equi pment,
Redwood City, Half Moon Bgyand Daly City, as necessary.) Cal EMA Regions provide mutual
aid support from a group of Operational Areas to one another within the Region; and the State
supports the Regions. The emergency hierarchy is depicted in Figure 1

The state of Californias divided into six Mutual Aid Regions. The purpose of a mutual aid

region is to accommodate swift and effective application and coordination of mutual aid
personnel and equipment, as well as other emergetated activities. Cal EMA provides
oversightover themutual aid regions throughree Administrative Regional Offices. These are
located as follows: Mather Airfield near Sacramento (Inland Region); Oakland (Coastal Region);
and Los Alamitos (Southern Region). Each of these regional offices aatiupaintain a

Regional Emergency Operations Center (REOC).

When statewide resources are needed, the Regions forward requests to the State Operations
Center (SOC). The SOC then coordinates resources to assist with the réqueested, the
S OC masgionfask state agencies to fulfill requests for assistance. This can include SAP

10
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resources in other State of Gatnia agencies, such #s Department ofseneral
ServicegDivision of the State Architecthe Department of Transportation (Caltranisg
Department of Conservatiothe Department of Water Resourcesloe Office of Statewide
HealthPlanning andDevelopment (OSHPD)

For the purposes of SAP, the Operational Area can request mutual aid SAP resources from the
cities and districts withirts borders.If more help is needed, the Operational Area must ask the
Region for assistance. The Region will then pass on the request to the State Operations Center
for the activation of the Safety Assessment Program.

If assistance is needed from othites, Cal EMA can request aid through the Emergency
Management Assistance Compact (EMAC). Cal EMA can also send aid to other states through
this agreement. EMAC is a direct stavestate mutual aid arrangement. Immunity from liability

and workers comgnsation travels with persons being sent out under EMAC. Also, the

professional licenses and certifications accepted in donor states are also accepted in receiving
states undefrticle 5 of EMAC, which is why SAP accepts professional licenses from other

states than California. There are hundreds of persons trained in the California Safety Assessment
Program who reside in other states, along with numerousc8Afed trainers. The State of

California sent many resources under EMAC, including 86 SARpeet, to Louisiana and

Mississippi in response to Hurricane Katrina in 2005.

State

Southern

Inland Regio Region

Operational
Area (County

Operational
Area (County

Local
Government Government

Local Local

Government

Figure 1-17 Response Hierarchy

There are over 46€itiesand over 1,000 special distrigitsCalifornia making up local
governments58 counties serving as Operationaéas, and of course, three Regions.

1.2 Evaluator Credentials

After the 1994 Northridge Earthquake, local governments began expressing concern over the
gualifications of SAP evaluators sent out to assess building safety. In order to maintain a high

11
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standad, one of the following credentials is required in order for a person to be registered into
the statewide SAP cadre:

Professionally registered civil, structural, or geotechnical engineers (from any state);
Professionally licensed architects (from anyejtat

Professionally registered geologists or engineering geologists;

Certified building inspectors or officials as follows: Building Inspector (ICC), Building
Plans Examiner (ICC), Combination Inspector (ICC) Certified Building Official (ICC),
Commercial Biding Inspector (ICC), Master Code Professional (ICC), Residential
Building Inspector (ICC), Residential Combination Inspector (ICC), Combination Plans
Examiner (ICC), Combination Plans Examiner (ICC), Building Code Official (ICC),
Construction Inspectddivision Il (ACIA), Division of the State Architect Class 1 & 2,
and OSHPD Class A, or

1 Certified public works inspectors with a Construction Inspector Division IV certificate
(ACIA) or a City of Los Angeles Construction Inspector certificéfter a currert list of
recognized credentials, please visit the SAP web page at the Cal EMA website,
www.calema.ca.goy.

T
T
)l
)l

CALBO resources must be employed by a local government and be responsitdpdation,
plan checking, prfessional design of facilities, or otherwise engaged in the use of their
credentials

Those not possessing these credentials at the time of the class will receive a class attendance
certificate instead of a SAP ID card. When someone obtains one of tioweghpredentials in
the future, Cal EMA can then issue a SAP ID card to that person.

Persons with professional licenses from other states can have their licenses temporarily
recognized by the State of Califorri@a the purpose of the disaster responsgeurrticle 5 of
EMAC.

Individuals sought for the statewide cadre must also have the following attributes:

1 A general knowledge of constructiori the evaluator must be able to look at any sort of
framing system and rapidly identify it, how it works, and¢beresponding load path.

1 Professional experiencé the evaluator must have practical experience working with the
various framing systems. This experience may come from designing and detailing
systems, reviewing the designs and details prepared by athérspecting the actual
construction of the systems.

1 Good judgmenti above all else, evaluators must be able to look at a damaged or
possibly damaged system and make a judgment on the ability of that system to withstand
an aftershock of similar magnitutte the original earthquake.

Determining an UNSAFBr an INSPECTEsafe) building conditiomay be relatively simple
in many cases.t Is the RESTRICTED USHeterminationshat normally require the wisdom
and understanding of experienced personnel tpgshp determine.

SAP Evaluators available to help local governments fall into three Disaster Service Worker
(DSW) categories:

12
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1 DSWi Volunteer i individuals from the private sector who are dispatched through
volunteer organizationSEAOC, ASCE, AIA, and ACGA).
1 DSWi Locali local government personnel deployed through mutual aid.
1 DSWi Stateist ate empl oyees deployed by Cal EMA

In addition, SAP Coordinators can also be deployed through mutual aid to help affected local
governments to re@st and manage the SAP Evaluator personnel. This is a different training
from this SAP Evaluator course.

1.3 Deputizing of Individuals

Duly authorized representatives of a jurisdiction are the only persons who can post the officially
adopted placards diat jurisdiction. For that reason, Cal EMA strongly recommends that local
governments deputize ti®AP evaluatorsent to them.

Formally adopted placards will have the jurisdictional seal on them, and will have a reference to

the adoption ordinance, as lha&s warnings against unlawful removal if a removal statute has

been included in the lawPlacards without these features, such as those found in this manual,

can be regarded as fAgeneric pl adgarisdictonsd wi t hou
interested in creating their own official placards and adopting them can download .jpg versions

of the placards from the SAP websitelmmnder AS
general, if the jurisdiction receiving SAP assistance wants to haweotficial placards used by

the responding personnel, they must do one of the following:

91 Deputize the responding personnel;

1 Send one of their own local building inspectors with each team so that person can post
the official placards; or

1 Send a buildingrispector out after the buildings are examined by the responding SAP
evaluators to post the buildings based on their recommendations.

The most efficient method among these is the first one, so this is what Cal EMA recommends.

Some jurisdictions have expresd concern that they wil!/ become
compensation if they deputiZAP evaluators, but this is simply not true, as we will see in the
section dealing with workero6s compensation in

1.4 Liability Issues

There is liability protetion available for those responding to disasters in the State of California.
This is a major issue in other places around the country in regards-hgasster safety
assessment of structsren California, there are sevevahys in which protectiorsiafforded to
thoseassisting in the Safety Assessment Program here.

Cali f 6 Gobdods$Sama providesmgeénerdl immmunity from liability for persons
helping others; this law was not intended originally for disaster situations, but nonetheless
provides some liability protection.

Private sector engineers, architects, and building inspectors who are California residents are
registered by Cal EMA as Disaster Service Workers (DSWs$. liability protection applies

13
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when Cal EMA officially deploys volueers into the fieldIn accordance with th€alifornia
Emergency Services AgtSection 8657:

A(a) Volunteers duly enrolled or register
Agency or any disaster council of any political subdivision, or unregéesons duly

impressed into service during a state of war emergency, a state of emergency, or a local
emergency, in carrying out, complying with, or attempting to comply with, any order or
regulation issued or promulgated pursuant to the provisionssafhibpter or any local

ordinance, or performing any of their authorized functions or duties or training for the
performance of their authorized functions or duties, shall have the same degree of
responsibility for their actions and enjoy the same immemidis officers and employees

of the state and its political subdivisions performing similar work for their respective
entities. o

In 1977, the California State Attorney General issued a response to a series of questions

presented by the state emergency ja@gane nt agency of the time (the
Emergency Services, or OES) regarding the liability protection afforded I&3alifernia

Emergency Services Act.The following are extracts of that response:

Question:May structural engineers who aegistered as Disaster Service Workers be
utilized to assess the extent of damages incurred by buildings in an area struck by
earthquakes?

Answer:Structural engineers who are registered as Disaster Service Workers may be
utilized to perform posearthquakelamage assessments following the proclamation of a
State of Emergency or a Local Emergency.

Question:Would the appointment of such engineers as Deputy Building Inspectors,
without pay, affect their eligibility for

Answer:Theappointment, without pay, of structural engineers who are registered
Disaster Service Workers as Deputy Building kdprs by government entitieould
not affect tléamenttoSigte Disaster \WaskeCompdensation Benefits,
which wouldremainthe exclusive remedy for physical injuries suffered by them while
performing related activities.

Question:Would such engineers be requiredtobdé ul | y conversanto wit
safety codes?

Answer:Volunteer Engineer/Disaster Service Workersuld not be required to be fully
conversant with local building and safety codes.

Question:If a local engineer, building inspector, or volunteer engineer certifies a
structure is safe for occupancy and, when occupied, it collapses and individuals are
injured, would the local entity, the state, or the certifying engineer be liable?

Answer:No liability would attach to a public entity, its employees, or a Disaster Service
Worker under the circumstances presented.

14
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Additional liability protection exists for &lifornia registered architects and engineers through

the State of California Business and Professions Cod€hapter 30, Section 5536.27 for

architects and Section 6706 for engineers (both cited below). After the Loma Prieta Earthquake
of 1989, many arclects volunteered their services to the City of Oakland, assisting with the
safety assessment of buildings there. Concerned about their future liability, they championed
Senate Bill 46X that passed in 1990. This legislation modified the Business aessinuds

Code to provide liability protection for professionally registered engineers and architects.

Quotation of Section 5536.27 (architects) for refereficé:a) An ar chi tect wk
voluntarily, without compensation or expectation of compensation, prouidesusal

inspection services at the scene of a declared national, state, or local emergency caused

by a major earthquake, flood, rjat fire at the request of a public official, public safety

officer, or city or county building inspector acting in afiaél capacity shall not be

liable in negligence for any personal injury, wrongful death, or property damage caused

by the architectds good faith but negligen
habitation or a structure owned by a public entitystonctural integrity or nonstructural

elements affecting life and safety. The immunity provided by this section shall apply

only for an inspection that occurs within 30 days of the declared emergency. Nothing in

this section shall provide immunity forags negligence or willful misconduct. (b) As

used in this section: (1) O6Architectdé has
safety officerdo has the meaning given in S
OPublic officiabhbt méeansed of&dteeorolo

Quotation of Section 6706 (engineers) for refereiicé:a) An engi neer who
without compensation or expectation of compensation, provides structural inspection
services at the scene of a declared national, state, or toeajency at the request of a

public official, public safety officer, or city or county building inspector acting in an

official capacity shall not be liable in negligence for any personal injury, wrongful death,

or property damage gaafaith lrutinedligent indpextioraia i neer
structure used for human habitatimnowned by a public entity for structural integrity or
nonstructural elements affecting life and safety. The immunity provided by this section

shall aply only for an inspectiothatoccurs within 30 days of the declared emergency.
Nothing in this section shall provide immunity for gross negligence or willful

mi sconduct. (b)) As wused in this section: (
this chapter as a professionagenneer , i ncluding any of the
safety officeréd has the meaning given in S
OPublic officialé means a state or | ocal e

(@)}

Local government employees who are dispatched to arjatisgtiction under th€alifornia
Master Mutual Aid Agreement have their liability protection from their home jurisdiction
transferred with them. Once they a@eputizedso they can post locally adopted placards, they
also receive the same immunity frdiability that employees of the assisted jurisdiction have.
This also holds true for volunteeand state workensho are deputizelly the assisted
jurisdiction. The immunity from liability holds for the length of the deputizing, which is
normally up to 8 days from the date of the disaster declaration.

As the California Emergency Services Act states, liability proteetismattaches to persons,
registered or not, who are Aduly i mpressed in

15
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This practieo f 6 ¢ 0 mm adatek dack td Roman times, and has been used in recent
disasters in California as well.

Under theEmergency Management Assistance CompafEMAC), persons from outside the

State of California who are seirough EMACto help with a diaster in California have

whatever immunities from liability that they would have in their home state. Conversely,

persons sent by the State of California under EMAC to help communities in other states have the
same protections from liability that they epjwithin California under these aforementioned

laws and regulations.

Of course, all of these liability protectiods not covermalicious acts (such as ragging a
building because the owner is argumentative) or grogisgeace (such as gre¢aggng a
building withoutany assessment

1.5 WorkersdCompensation for Galifornia Disaster Service Workers (DSWs)

Stateof California employeeand California local governmenemployesare Disaster Service
Workers by definition. State of California emplogese covered with workeéysompensation
from the State of California. Local government employees are covered with véorkers
compensation from their respective local governments.

As stated in the previously mentprivateseador Cal i f or
volunteersare covered for workers compensation by the State of California, and this is the only
source of worker sd ¢ omp e n sradteisector vaelinteersimasb | e t o
become California Disaster Service Workers in ordéeteligible forworker®compensation

from the State of CaliforniaThis in accord with Section 8580 of the California Emergency

Services Act, which states:

AThe Emergency Council shall establish by
disaster serge workers and the scope of the duties for each class. The Emergency

Council shall also adopt rules and regulations prescribing the manner in which disaster

service workers of each class are to be registered. All of the rules and regulations shall
bedesgnated to facilitate the payment of wor

Private sector residents of Californiecome Disaster Service Workeunteerdoy completing
the Loyalty Oath or Affirmation on the SAP Registration Form (hereafter referred to as the
ALoy@att hBY ptate of California lawhis oath must be properly withessed by one of the
following persons:

1 The Secretary of the California Emergency Management Agenone of his/her

designees (one of the Statewide SAP Coordinaimysoyed by Cal EMA);

A Notary of the Public, who cannot be paid for witnessing the Loyalty Oath signature;

A county or city court clerk, a judge or retired judge, a court recorder, or a local sheriff or
chief of police.

1
1

State of California employees, as well as employeescal governments in California, are not
required to sign the Loyalty Oath, as they are already Disaster Service Workers.

16
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Persons who are not residents of California do not need to sign the Loyalty Dty are
dispatched to California under EMAG e n t hey woul d be covered by
compensation arrangement exists for them in their home state.

1.6 Program Registration
Safety Assessment Program evaluators are deployed through one of two ways:

1 Through their professional organization; or,
1 Through theirsupervisor, if employed by a State of California agency.

In either case, registered SAP evaluators must meet the minimum requirements previously
discussed. In addition, they also must:

1 Complete the onday standardized training presented logdified SAP trainer;
1 Have their photo taken for identification purposes; and
1 Be a California Disaster Service Worker (see Section 1.5).

There were a variety of identification cards issued prior to July 2002, when the Safety
Assessment Program was revaap All such identification cards were deemed expired by
December 2003. Persons who still have the2®@2 cards must take a eday SAP evaluator
class by a certified trainer in order to be brought into the current SAP statewide cadre and be
issued aarrent identification card.

Between 2002 and July of 2009, ihentificatonc ar ds wer e i1 ssued under t
of Emergency Services (OES) design, and were a gray color. The curreificetéon cards

have darkbands on a white backgrourehd are issued with the seal of the California

Emergency Management Agency (Cal EMA). The gray OES cards are still considered current,

but will be eventually replaced by the new Cal EMA identification cahdshe event of a

deployment, persons withé old OES cards will have new Cal EMA identification cards made

for them, so there is consistency in the field. As was reinforced in the April 2010 Baja

Earthquake event that affected Imperial County, identification is essential in order to protect the
public from fraudulent individualseeking to profit from the disaster.

All SAP identification cards expire five years from the month of their class. A refresher course

is available online at the SAP websbtyeonedsen
standing in the statewide cadréhere is also a hatfay SAP recertification class that is

available though the certified instructors. Of course, one can also take the regular SAP evaluator
class again to renew.

The Cal EMA SAP identificationards are more durable than the gray OES cards, and are
doublesided. The back side contains an emergency worker clearance statement that will assist
the SAP evaluator in crossing public safety lines. It also has a postage guarantee statement that
allowsa lost SAP identification card to be sent back to Cal EMA by simply being put into the

mail.

Also, SAP coordinators who have the credentials to do field evaluation (see Section 1.2) are
issued a card identifying them as a coordinator. This will faaliaeir work in the office or
field as a leadperson. (The SAP coordinator training is different from this evaluator course, and
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is given as an addn to the SAPwluator class. A SAP coordinator who is issued an ID badge
also has the credential to perfosafety assessments in the figld.

ID # 40003 Exp: 07/31/14 ID # 40001 Exp: 07/31/14 ID # 40002 Exp: 07/31/14

State of California State of California State of California
Safety Assessment Jl Safety Assessment [l Safety Assessment
Program Program Program

Your Name Your Name Your Name
Architect - AIA Building Inspector - CALBO Civil Engineer - Caltrans

DSW - Volunteer DSW - Local - m

Figure 1-2: SAP Identification Cards for Evaluators

The person identified on the front of ID # 40004 EXp: 07731114

this card is a Disaster Service Worker L State of California

Assigned ESSENTIAL EMERGENCY
DUTIES during times of disaster or Safety ASSGSS]]]ent
emergency. It is important that he/she

be granted reasonable access to place Prograln

of assignment in order to carry out
his/her prescribed duties.

This card should be worn or displayed
at all times of disaster or emergency.

This card is property of the
Calif Emergency Management Agency

3650 Schriever Avenue
Mather, CA 95655

If found place in the nearest mailbox
Postage Guaranteed Your Name

Building Inspector - CALBO
DSW - Coordinator

Figure 1-3: SAP Identification Card Back and SAP Coordinator Card

1.7 Reimbursements

Responding volunteers may have to pay up front for hotel a&adl @xpenses, as well as other
reasonable travel costs, but these costs are to be reimbursed by the local government that
requested their assistance.n&olocal governments may havera-arrangement with a hotel
and restaurant so the enftpocket experes by the volunteers are greatly reduced.
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Jurisdictions who receive SAP assistance and
TEmergency Protective Measureso in the Public
Disaster Assistance Aand under the federal Stafford Adtor reference,ee the Federal

Emergency Management Agen@EMA) Disaster Assistance Policy 9523.2.

There are two main reimbursement issues that all should be aware of:

1 DSW Volunteers will not be able to receive wagésle activated for the Safety
Assessment Program. They must be on their own time, either on vamatiorunpaid
leave, while workings a vol unteer. This is so the wc
the State of California will apply(lf a companywere to pay wages to private sector
employees while theyworked doing safety assessment, the company would be
responsible for the workerso compensation,
liability that the State of California provides for volaats.)

1 Local government employees might be operating on their homeijucisdi ono6s f undi
the first 2 hours of the emergency. This is in accordance with the California Master
Mutual Aid Agreement. It is common, though, for jurisdictions requestisigtasce to
accept the bills from jurisdictions providing assistance for these expenses. As stated
before, these costs can be reimbursed eventually through the state and federal public
assistance programs.

1.8 Activation Sequence

Local governments mustasonably commit all their available resources once a local emergency
situation occurs. For a building department, this means that all their building inspection
resources must be committed. This usually happens early in the disaster response, as many
inspectors are sent out to do windshield surveys and initial tagging of essential facilities at once.

After the | ocal buil ding departmentds personn
evaluate their need for additional resources. If the event is bélyeindapacity to respond to

with their own personnel, the local government should request assistance from the Operational

Area.

Operational Areas can draw upon the resources of the County and all the cities and special
districts within the CountyThe Caunty will be the lead agency for the Operational Area. The
Operational Area can requestder mutual aid theafety assessment resources from all the
agencies within its borders to assist with the local emergency response.

If these resources are not egh, and the Operational Area has reasonably committed all
available safety assessment resources it can, then the Operational Area will request SAP
assistance through the Cal EMA Regional Emergency Operations Center (REGQ) .SAP is
a statelevel resairce, the REOC forwards the request to the Operations Chief of the State
Operation Center (SOC) and to the Statewide SAP Coordinator. The request will ask for the
number and type of personnel being requested (numbers of building inspectors, engineers, and
architects), where they are to report to, and when they are needed.

The Statewide SAP Coordinator then contacts the appropriate professional organizations to
mobilize their members and to have them report to the identified staging area for their
assignmets.
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The SAP evaluators must remember to bring their SAP ID card, hard hat, safety shoes, and go

kit (see Chapter 70Once the SAP evaluats arrive at the staging areehich should be separate

from eitherthe local Emergency Operations Centethe lo@l Building Departmenthe

evaluators report to the SAP Coordinator, sign in, and are deputized. They obtain a briefing

packet from the SAP Coordinafor and watch a oO6refresherd video
by Cal EMA that helps remind the evalois of their responsibilitiesThe briefing packet needs

to have travel expense claim forms, a map, and the phone numbers for the building department,
police, fire, haz matytilities, and animal control.

Then they receive their assignments as teamis.irftportant for their own safety that all SAP
evaluators work in teams of at least two individuaf® one should ever be allowed to go off by
themselves due to the extreme danger that can be encountered in-tiegsist theater! The
assignments maye sections of neighborhoods by blocks, or a list of afflicted properties. If the
latter is the assignment, it is good if the local government can supply a driver who is familiar
with thejurisdiction.

At the end of the day, the SAP evaluators retuitheécstaging area to debrief with the SAP
coordinator. The coordinator reviews for completeness the assessment forms that are completed
for each property by the teams, and to discuss any safety or program issues that came up in the
field. The evaluatorggn outfor the day and return the next, until their assignment is over.

1.9 Suggested Evaluator Assignments

Both Cal EMA and ATG20 recommend the following responsibilities for the various disciplines
among the SAP evaluators. This is simply guidand¢berabsence of anything else; the actual
assignments of individuals with various skills will be done by the local goversrhaséd on

their own priorities.

There are two types of evaluations that are done on strudRapil evaluationare a quick

safey review of the buildingising a ongpage formand usually make up 95% of the building
reviews in earthquakes. (Windstorms and floods have slightly different percentages from this.)
Detailed evaluationare usually don#r buildings thahave already len reviewed and tagged

these may be at the request of building owners, or the request of the first SAP evaluator team, if
they felt the structure was difficult to call, and a second opinion is warranted. Sometimes a
moderately affected local governmentymmaquest that all evaluations be detailed. Detailed
evaluations may take much longer to do than rapid evaluations, and the form is two pages long
for buildings. All infrastructure evaluations are detailed. More information on these forms is
found in Chagers 2 and 4 of this manual.

1 Building inspectorsperformrapid evaluations of all occupancieBuilding officials
will assist wit detailed evaluations also

1 Structural engineers andcivil engineers with a structures background perform both
rapid and deiled evaluations of buildings and structures. They may also assist certain
state agencies with their work, such as the Division of the State Architect (DSA) and the
Office of Statewide Health Planning and Development (OSHPD).

1 Civil engineers with a baclground in infrastructure, along withpublic works
inspectors perform the detailed evaluation of lifeline infrastructure systems and
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facilities. They are also available to assist state agencies with their work, such as the
Department of Water Resourceslahe Department of Transportation (Caltrans).

1 Architects perform rapid evaluations of buildings and structures, and if needed, will also
assist with doing detailed evaluations. They can also assist state agaohies the
Division of the State Architeéavith their work.

For small events, only those individuals within the disaster area or the immediate vicinity thereof
will likely be activated. This way, costs will be kept to a minimum, as the SAP evaluators can
return home at night instead of stayindnatels.

For large events, persons from within the disaster area will not be activated, as the assumption
will be made by Cal EMA that these persons are already busy with disaster relatedLadids.
government building inspectors and engineers wilhspecting buildings within their own
jurisdiction and will not be available. Private sector SAP evaluators who are from the affected
area will likewise have their own clients who will require assistance. The SAP evaluators who
respond to large eventslixcome from outside the affected area, from across the State of
California or from across the country through EMAC.

Cal EMA works with the five partner organizations (CALBO, AIA, ASCE, ACIA, and SEAOC)
through statdevel coordnators at these organizatis.In turn, the organizations usually have a
coordinator at the chapter level who does the actuabo#dlin a deployment. State agencies
likewise have lead emergency managers who are contacted by Cal EMA if the SAP evaluators of
their agencies are aded.

Once a volunteer receives a deployment request, they must personally make the decision if they
are able to respond or not. There may be times when personal circumstances do not allow them
to be activated; if this is the case, it is understandakireyfinform the partner organization that

they are not available this time, but would like to participate another time.

Both local government and state agency SAP personnel must individually work out their
availability with their supervisors.

VolunteerSAP evaluators are activated for 5 working days. Local and State SAP evaluators are
also likely to be activated for five days, but may be held over longer if necessary in order to wrap
up the field efforts near the end of the deployment, rather thanibringew wave of personnel

for just a few days.

Deployed SAP coordinators should have an overlapping schedule with their incoming
replacements so the new SAP coordinator can be briefed on the current situation, effective
procedures for this disaster,cato get set up for the next wave of SAP evaluators.

1.10 Safety Assessment Responsibilitig Agencies and Organizations

Governmental entities that regulate building or lifeline construction and/or safety have safety
assessment responsibilities. Ttals under the role of government to provide for the health and
safety of the public.

It is very important after a disaster to quickly identify habitable buildings. Samtaings will
be used for urgent medical care, mass shelter facilities, or emgmg@e@tions; but the vast
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majority are privately owned and often key to the economy of the affectedSueealearing
private buildings for safety will not only help free up the shelter spaces, but will also help the
local economy to get back on its fehus adding in the overall recovery from the disaster.

The following is a review of the government agencies involved in safety assessments on the
structures within their jurisdiction.

Buildings and Structures

1 Local governmentare responsible for theawn facilities, all privately owned
businesses, private schools, siA@mily residences, and mufiamily residences within
their jurisdiction, as well as all structures and lifeline infrastructure not specifically
mentioned below.

1 California Departmenbf General Services, Division of the State Archi(B&A)is
responsible for oversight of the new construction of all public schools, community
colleges, and statewned or statéeased facilities. DSA currently does not have
oversight responsibility fopostdisaster safety assessment of public schools, but
nevertheless has had their technical staff trained in safety assessment, and stands ready to
assist after a disaster. (The Safety Assessment Program is one resource available to
school districts aftes disaster. School districts may alternatively set up a Memorandum
of Understanding with local building departments for gisaster safety assessment, or
may choose to contract with private engineering or architectural firms to have their safety
assesgents done.)

1 California Office of Statewide Health Planning and Development (OSHEBEYversight
for all acutecare hospitals and skilled nursing facilities. OSHPD has also had many of
their staff trained in safety assessment.

1 California Office of the &te Fire Marshal (SFMjs the building inspection department
for state facilities, including prisons. SFM is responsible for the fire and life safety
elements ofll stateowned or statéeased facilities as well as nambulatory care
facilities. Fire elementsnean fire suppression systems, alarms, detectorsl.iéc.
safety element®fer to exits, corridors, stairways, etc.)

1 California Department of Housing and Community Development (HEE@)sponsible
for over 80% of the mobile homes and manufeadthome parks in California.

1 Federal governmens responsible for all federal buildings and installations, no matter
where the facilities are located. These safety assessments are usually performed by the
U.S. Army Corps of Engineers from the area inchitthe disaster event occurs.

Lifelines

1 Local government public works departmests responsible for all of the ndederal aid
roads and bridges, along with the storm drains, sewers, etc., which are under the
jurisdiction of the particular local govermmt.

1 Special Utility Districtsare responsible for the pipelines and/or transmission lines that
they install and/or maintain.

1 California Department of Water Resources, Flood Operatismesponsible for all
levees, canals, and state water projects.

22



CA Emergency Mgmt. Agency Safety Assessment Program Evaluator Manual April 2011

i California Department of Water Resources, Division of Dam Safegsponsible for all
jurisdictional dams, except those owned or operated by the U.S. Army Corps of
Engineers, or the U.S. Bureau of Reclamation. (A jurisdictional dam must be taller than
six feetand hold back more tham® %crefeet of wateyor be taller than 25 feet and hold
back more than 15 acfeet of water. See Chapter 4 for a chart

1 California Department of Transportation (Caltrans)responsible for state and federal
highways in Califania, along with buildings and other infrastructure essential to the
performance of their work.

The process of evalwuating or inspecting facil
building department and any resources that they may request. dhamagencies will be in the
postdisaster theater performing such evaluations under their authority. Being prepared for the
possibility of many inspectors in the affected area can help reduce or eliminate redundant efforts,
and lead to a sharing of orination and cooperation between the agencies involved.

In addition to those agencies reviewing infrastructure, the following will also respond to the
disaster:

1 American Red Crog®ARC)will be on the ground within 24 hours of a disaster event to
appraisehe need for shelters, food, water, and temporary housing. The ARC will then
begin identifying shelters and providing assistance to survivors. The urgent need for safe
shelter locations is the primary reason why the early safety assessment of potelteial sh
buildings is essential.

1 California Department of Insuranceill send teams to assist with identifying insurance
issues out in the affected areas. These teams are called Insurance Damage Assessment
Teams (IDAT).

1 Insurance companiesill have their adjisters in the affected area performing visual
inspections once survivors start to file insurance claims.

1 News mediavill make their presence felt very soon after the disaster event. Reporters
and camera crews will be touring the streets, looking for danmgroadcast and for
people to interview. Public officials will be high on their list of interviewees, and SAP
evaluators will look very official, so be prepared for the possibility of such an encounter.
If the media present themselves to SAP evalsatbe reporters should politely be
referred to the Public Information Officer (P10O) at the local Emergency Operations
Center (EOC). Each local government will have their own protocol for addressing media
guestions, and evaluators should not be provigifagmation about the disaster or the
response to same without the express approval and consent of the local government.

After a local government officially proclaims a state of emergency and requests state and federal
assistance through Cal EMA, prelimigalamage assessment (PDA) ingpesmaybe sent by

Cal EMA to affected local governments to revipublic facility damage sites and other damage
caused expenses. These will be considered biKlAl to see if a request for federal assistance

is warranted If it is warranted, thethe Federal Emergency Management Agef@&MA) will

be contacted by Cal EMA to join in a coordinated SEEMA PDA. FEMA and Cal EMA

work with the local governments to develop reasonably accurate estimates of disaster program
eligible work. Once the figures are in, they are used by the Governor to request a major disaster
declaration from the President.
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l

Cal EMA Disaster Assistaneeay be out early after the disaster to perform State PDAs.

The inspectors team up with local gavaent representatives and review rough damage
assessment estimates. This early assessment may help provide information as to whether
or not the State can request assistance from the federal government.

FEMA public assistance inspectonsll make contactvith the state inspectors and join

local government representatives to perform the PDA for public facilities with federal

public assistance in mind. In the same manner as the State PDA is done, they will inspect
damaged buildings and facilities, and gatb@st information related to the emergency
response and facility repairs. Once there is a Presidential declaration of a major disaster,
these inspectors and their State counterparts will perform more detailed inspections of the
damaged facilities in ordéo develop project worksheets, which are the funding grants

for federal disaster assistance.

FEMA individual assistance inspectowd! perform the PDA for private homes and
businesses along with State inspectors and representatives of the Small Business
Administration(SBA). They gather information on the number of homes and businesses
with major damage or that are destroyddhese figures are used to request assistance.
SBAcan send in inspectors to work with State individual assistance inspectothenece

is a Governorodés proclamation of a state of
how many homes are either destroyed or have sustained major damage according to their

criteria, which can be differentatibnr om FEMA
inspections after applications for SBA loans have been received. SBA can find a county
and its surrounding counties eligible for

As we can see by the list of agencies involved in the disaster theateryilhbeemany people
milling around the affected area at any given time. Be prepared!

1.11 Evaluator and Local GovernmentRoles and Responsibilities

There are clearly defined roles and responsibilities for & &/aluators and locgbvernments
througlout the safety assessment process.

Evaluators will;

T

1
1

T

First assess the safety of those buildings essential to the management of the disaster.
These buildings include police and fire stations, the local Emergency Operations Center,
City Hall, and buildingsntended for use as shelters, as well as any other buildings

locally considered essential to handling the emergency, such as communications or public
welfare buildings.

Perform rapid assessments of all other buildings.

Perform detailed evaluation of questatle buildings, as assigned by the building
department.

Perform detailed evaluations of specified lifeline systems and facilities.

Evaluators will NOT:

T

Provide dollar estimates for the buildings they have evaluated. There are two reasons
why this shouldhot be done. First, estimating disastaused building repair costs is
Afdamage assessment, o and is not eligible f
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disaster grant regulations. Second, building costs can vary widely from one location to
anotter, so it is best left to the local government to arrive at these repair costs. (SAP
evaluators may gather n@ost data from the field, however, such as square footage and
percentagef damagethat may be used by local government to determine rough
estimates of damage.)

1 Performevaluations of compliance of grandfathered conditions to current code.

Naturally, as building codes change, older buildistpck fallout of conpliance, but are
normally all owed to remai n aaondlagedamtodf at her
them For the SAP evaluator, this means that an older building would not be tagged
unsafe unless it had actually suffered damage from the event that warrantetl such.

entirely possible that unreinforced masonry buildings, for exampay come through an
earthquake without a arl, in which case the buildingald be viewed as safe as it was

before the disaster. Life safety issues caused by the event, however, would merit attention
from the SAP evaluator and must not be ignoredsoAif a SAP evaluator comes across

an unsafe code compliance issue, such as a locked exit door or other dangerous condition,
it would be proper to note that condition on the assessment form for further actions by the
building department or code enforcererven if such did not affect the disastelated

safety level of the building.

1 Perform escort or property retrieval for owners or occupants of buildings. Local
governments can provide fire/rescue or law enforcement personnel to assist with this, and
canaugmentheir forces with mutual aid if that becomes necessary. The work of SAP
evaluators in clearing homes and businesses for safe use is very valuable and important
for the community, and must be kept on track.

The roles and responsibilities of logadvernments include:

1 Appointing a SAP coordinator who will be responsible for managing the program during

a response, and who wi I devel op their dep

SAP coordinators is available, and classes are posted onltB®Bavebsite.)

Formally adopting the placards and issuing them to the evaluators as needed.

Deputizing the responding evaluators. (If an individual local government does not wish to

deputize the evaluators, they must be prepared to either send thetativauisto replace

the generic placards with official ones, or to assign one of their building inspectors to

each of the SAP evaluator teams.)

1 Upon their arrival, ppvide a formal briefing to the evaluasmf conditions in the
jurisdiction, what they wilbe doing, and who they will be reporting to upon their arrival,
along with a briefing packetThe briefing should include watching the SAP Refresher
DVD, which is issued to the SAP coordinators as part of their training. The briefing
packet should coain a map, any referral info that might be given to residents who want
help with property retrieval, and a list of important phone numbers.

1 The phone list should include the Building Department (which should be written on the

placards as well), policeiré, hazardous materials, utilities, and animal control.

Provide the evaluators with lodging and meals.

Ensure that all legal authority to allow the work to be performed are in place and current.

= =

= =4
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1.12 Terminology

1 ATC-207 INSPECTED i Habitable, minor or no damagei This green placard is
used to identify facilities that have been inspected but in which no serious damage has
been found. These structures are in a condition that allows them to be lawfully
reoccupied; however, repairs may be necessaci, &sithose to stucco or drywall. There
are no use redtargigetdicomuidmi mgrsears f ar as t
concerned, and the facility may be used in the same manner as it was before the disaster.

1 ATC-207 RESTRICTED USE i Damage which epresents some degree of threat to
occupantsi Theyellow Restricted Use placard is intended for facilities that have been
damaged, but the extent of damage does not totally preclude using or occupying parts of
the structure. It can mean that the buildbogld be used under certain restrictions, or
parts of a structure could be occupiddcan also mean that the facility can be only
briefly entered to remove i mptoaggenddo posses
Restricted Use placard will minimize themhber of buildings which will require
additional safety assessments because restrictions can be placed on the use and
occupancy of the structure until the owner can hire an engineer or architect to develop the
necessary repair program.

1 ATC-207 UNSAFE T Not habitable, significant threat to life safetyi The red ATC
20 Unsafe placard is used on those facilities with the mosuseteimage Typically,
these are structures that represent a threat to the life safety of persons occupying them. It
is importantto note that this category does not mean that the facility so tagged must be
demol i shed. This placard carries the stat
ORDERO to clarify that the facility simply
majority of casesstructures posted unsafe can be repaired to a safe and usable condition.
This designatiomlso includes buildings with a hazardous material spill present, or that
are situated in a fAcollapse zoneo, Ithus th
also includes those buildings that are threatened by unstable ground, whether related to
the building foundation or related to a landslide threat from a higher elevation.

1 Damage assessmeiitThe cost estimating process that local and state agencies must
perform to determine the type and quantity of disastleted damage, and to repair those
damages. This work is usually associated with disaster assistance applications from the
jurisdiction to the State, or through the State to FEMA. SAP evalua®reoato do
damage assessment, but may collect information that assists local governments to do so.

1 EMAC - Emergency Management Assistance CompacttThis is a statd¢o-state
mutual aid agreement that all 50 stadad the U. S. territories (Guam, Puertadrietc.)
have entered into. It allows for resources from other states to assist with disasters, and
under Article 5 allows the temporary recognition of professional licenses from other
states for the purpose of the disaster. EMAC is arranged for esatiugirough the
emergency management offices of the states.

1 EOC 1T Emergency Operations Centeii A local government facility that provides
support for all field operationgnd throughvhich resources are obtained and distributed
to various field operatiwzs. Policy decisions related to the disaster are also developed at
the EOC and dispersed from there.

1 Mutual Aid T The process used to facilitate assistance to disststeken communities
without the use of the customary written agreements normallyeehit@o by agencies
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with joint powers. Mutual aid is based
time of need without the expectation of compensation, although there are cagée after
first 12 hours of aid when compensation of responding beagought. Mutual aid

assistance can include any type of resource from other jurisdictions, the State, and even
the private sector. The State of California Master Mutual Aid Agreement governs
Californiads mutual aid system.

1 ICS - Incident Command Systemi A very successful management approach that is
used during emergency response operatio@s. i$ an organizational structure that
encourages communication vertically through the layers of the organization as well as
laterally between sections in the salanger. ICS also incorporates incident action
planning into operations, allowing for the definition of measurable goals to keep the
operation coordinated.

1 OAT Operational Areai One of the five levels of the Standardized Emergency
Management System (SEMSAn Operational Area is composed of a county and all the
cities and special districts within that county. The OA is responsible for supporting all
tactical operations of the cities and special districts within it, and communicating disaster
event operabnal status to the next SEMS level, the State Regional Emergency
Operations Center (REOC).

1 REOC1T Regional Emergency Operations Center This is the facility operated and
maintained by the State of California within the mutual aid region being servedCRE
are located in Los Alamitos for the Southern Region, Oakland for the Coastal Region,
andMather (neaSacramentpfor the Inland Region. It is through these operations
centers that the State provides support to the Operational Areas, coordinatsts feque
statewide resources, and provides the communication link between local governments
and the State of California. REOC operations are under the jurisdiction of the California
Emergency Management Agency.

1 Safety assessmerit The process by which fdities of all occupancies and infrastructure
lifelines are evaluated for their safety for continued use or disuse. This process is under
the direction of local governments through their Building and Safety or Public Works
departments. During safetyassesent , t he cost estimating
assessmentd must not be done.

1 SOCi State Operations Centeli This is the facility operated and maintained by the
State of California in Sacramento County from which all requests for assistance are
coordnated. All response efforts from State Agencies and state resources are also
coordinated and directed from this location. EMAC is coordinated for mutual aid from
out of state, and federal agency resources are also requested and coordinated from this
locdion.
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UNIT 2: SAFETY ASSESSMENT PROCESS
AND PROCEDURES
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UNIT 2 T SAFETY ASSESSMENT PROCESS AND
PROCEDURES

Overview

This unit introduces the process and procedures foonpeirig safety assessments on buildings.
Participants will review the particular hazards associated with earthquakes, windstorms, floods,
and explosions, and how they affect buildings. The remainder of the unit will address the
placards, forms, procedutesnd criteria used in performing safety assessments.

Training Goal

Participants will become familiar with and understand the different types of evaluations, how to
use the forms, and the definitions and uses of the placards.

Objectives
Upon completion bthis unit, participants will be able to:

1 Use the criteria for completing each type of evaluation
1 Properly identify and complete the various forms.
1 Properly identify and correctly use the various assessment placards.
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2.0 Safety Assessment Processid Procedures

2.1 Earthquake Effects

Earthquakes can cause several different effects to occur at the same time. These effects are:

1 Faulting T The movement of ground on one side of the fault relative to the other.

Historic and geologic records shakat such movement has been as large as 20 feet
horizontally and 10 feet vertically. Few structures located over the fault or next to it can
withstand this sort of disruption.

1 Landslides, rockslides, and mudflow$ These have caused great loss of life mvhe
entire towns have been buried (Andes Mountains). Automslaédl boulders have
caused great damage to structures (Iran and Alaska), and large landslides have moved
structures hundreds of feet (Alaska).

1 Liguefaction T This occurs in loose deposits afidi sand that have a high water table. If
such a soil configuration is subjected to a sudden disturbance or shock, as in an
earthquake, the soil tends to lose stability under the shear strébgesolil is
temporarily transformed into a fluid mass witlegtly reduced shear strength, with a
condition resembling general soil shear failure. In the 1963 Niigata, Japan earthquake,
liquefaction caused a group of apartment buildings to drop suddenly, some by as much as
one story, and to tilt more than 30 degre&and boils and other disruptions of the
ground surface have also occurred.

I Tsunamiorseichei A t sunami (Japanese for Aharbor w;
that is generated in the ocean; a seiche is a similar wave event that occurs in lakes. These
are normally caused by seismic events that uplift the underwater terrain, such as in a
subduction zone. Such a tsunami normally requires a M 7.2 or greater subduction zone
earthquake in order to be generated. Tsunamis also usually involve a seriessof wave
instead of a single wave. When these waves sweep ashore, they can devastate all but the
strongest structures. Earthquakes are not the only causes of tsunamis or seiches; they can
also be caused by landslides that disrupt a large volume of water frthexbove the
water or underwater. They can also be generated by underwater volcanic eruptions.

1 Shakingi This is the most commonly experienced effect of earthquakes. Shaking can be
felt hundreds of miles from the earthquake epicenter. There ardayheseof ground
shaking that results from earthquakes; the
di stance from the epicenter, and are call e
waves, or Rvaves, travel through the ground at about theeed of sound, and are
sinusoidal in one plane. They are precursors to the more damaging (and slower) shear
waves, or Svaves, which exert most of the lateral forces in the near field, and are
sinusoidal in two planes. Both types of seismic waves hawedgsdess than one second
in frequency, and dissipatgth distance and geologic resistance from mountains and
other features. The long wawegh periods of one second or more, often travel
throughout the eartho6és cr udetoftheglobel Teegn be m
can also cause damage at a distance if they meet up with buildings of the correct natural
period of vibration with enough force.
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Figure 2-17 Probable Ground Motion Hazard Map of the United States 2008 update
(5 Hz frequency, 2% in 50 year probability, expressed irg-forces)

2.1.1 Earthquake Hazards in the United States

Figure 21 shows the seismic hazaid the continentalUnited States. Besides the strong

hazards found in California, notable featunéshis map include the Cascadia Subduction Zone

in Washington and Oregon, the Wasatch Fault in Utah, the seismic hazards associated with the
Yellowstone Caldera feature in Wyoming, the New Madrid Fault in the Midwest, the seismic
hazards in the CharlestpSouth Carolina areand the seismic hazards in New England.

2.12 Effects on Structures

Every structure has a fundamental or natural period of vibtatioich isa function of the

bui | dnassagdssffness. In a simplified mannar, b u i |edad nogld ks approximated
as 0.10 N secondw/here Nis equal tahe number of stories. Moreoversat r uct ur e 6 s
fundamental period will normally decay, or grow longer, as the structure suffers damage.

Earthquake motion is geradly rich in various fregenciegfrequency is the inverse of period,

i.e., 1/period}hat are similar to those of structures, and therefangocomote structural damage.
Note that these statements are greatly simplified; for the proper fundamental period formula, see
the most ctrent building code.

As ground waves move ffilner fran the epicentethe shorter frequencies are damped, thed
longer wavesemain In the near field, where seismic wavesrarest intense and the
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frequenciesre shorter, the strongest effects arelfglshorter, stiffer structures whose periods
of vibration are closer to matching the period of the ground wakaier, more flexible
structures will be affected moseverely by the long frequencigst will continue out beyond
the near field.

In the rear field, the strong shaking that is felt by structures will have significant vertical and
lateral components. Since the vertical load system of buildings is designed for more than dead
load, or gravity load by itself, the additional vertical forcesramnally not a threat to the

structure. However, lateral shaking from earthquakes subjects structures to both shear and
overturning force. These threats require structures to have a complete lateral force resistance
system, which may either be part bétvertical load system, or separate from it.

In the far field, longer seismic waves that are undamped by local geology cause unusual effects
that can sevehg damage taller, longer period structures. When the fundamental period of a site
matches that ohk structure built on it, seismic shaking can cause resonance that amplifies the
Sstructureds response. The coll apse of buil di
1967, and of 8 to 12 story buildings in Mexico City in 1985, are unfortumateples of this

effect.
’ﬁ o
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Photo courtesy FEMA
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Figure 2-27 Shear cracking in masonry infill walls

The above photo illustrates classiesKaped shear cracking that occurs in response to lateral
seismic forces.
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Photo courtesy FEMA
Figure 2-371 Soft story failure, San Francisco, 1989 Loma Prieta Earthquake

This building did not have sufficient lateral force resistance in its lowest floor, resulting in this
dangerous fisoft storyo failure.

Photo courtesy FEMA

Figure 2-47 House off of its foundation

This house did not have enoughdewns to hold it to its foundation.
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Photo courtesy Fred Turner, EERI
Figure 2-57 Pounding, 2010 Chilean Earthquake

These two buildings were of dissimilar height and stiffness, and were too close together. Their
reacton to the seismic waves was different, so they pounded each other.

Photo courtesy Dave Karina, ACIA

Figure 2-6 7 Roof-wall connection failure, 2010 Baja Earthquake

Roof diaphragm has failed, so building has lost its lateral load resistance capacity.
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Photo courtesy FEMA
Figure 2-71 Unreinforced masonry building with wall failure, 2003 San SimeonEQ

Unreinforced masonry buildings have no tensile resilience, hence are brittle and very dangerous
in earthquakgorone regions.

Photo courtesy Fred Turner, RE
Figure 2-871 Collapse of tilt-up walls, 2010 Chilean Earthquake

Tilt-up walls may not have been anchored correctly to roof, leading to this failure.
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Photo courtesy FEMA
Figure 2-97 Ground scarp through building

This building was torn in two by eitha fault trace or a settlement scarp.

Photo courtesy Cal EMA
Figure 2-1071 Partial collapse of structure

Soft story failure in this building led to its partial collapse.
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Photo courtesy FEMA

Figure 2-111 Racking damage to porch,

U )

Photo courtesy Fred Turner, EERI

Figure 2-127 Damaged chimney, 2010 Baja Earthquake

Safety Assessment Program Evaluator Manual
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Chimney failures are common in areas with moderate ground motion, as chimneys usually are
made of unreinforced masonry and are often not braced or reinforced@fthiee. In areas
with strong ground motion, the chimneys are often snapped off and laying on the ground.

2.2 Windstorm and Flood Effects

Damage from lateral forces due to wind and moving floodwater is the most common structure
failure mechanism in tise types of disasters. Lateral forces from strong winds can be as
damaging to a structure as those from earthquake forces. There are recorded examples of
hurricane force winds that have destroyed unreinforced masonry buildingbeandlent winds

of srong tornados can completely decimate structures.

In floods, it is not uncommon for buildings to be floated off their foundations and swept away.

In the most extreme cases, it does not matter if the building is attached firmly to a concrete slab
founddion; there are numerous examples from the 2005 Hurricane Katrina event of entire well
built homes being raised out of the ground with their slab foundations by storm surge flooding
and pushed some distance from their original location.

Floods can also wlermine foundations by scouring the soil out from under them. Additionally,
both strong winds and floods can send large objects such as cars, appliances, etc. into buildings
and cause additional damage.

Photo courtesy Raymond Lui, SEA

Figure 2-131 Unreinforced masonry building failure due to storm surge, 2005 Hurricane
Katrina

This photo shows an unreinforced masonry garage in the process of failure. Note the water line
just below the top of the windows; the force of the watersed the damage shown.
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In Figure2-14 (below), the house floated in the floodwaters of Hurricane Katrina off its
foundation and settled unceremoniously into its present position. Note the stairs in the
foundation wall in the foreground; there is no corresponding door on the hote wall closest

to the stairs. This house actually does not belong to the foundation it is resting on, but floated
there from another plac&he house was not attached to its foundation, which is common in
some parts of the country.

Figure 215 (page 41 showshow scouring causes damage. Floodwaters managed to work their
way under the sidewalk, which ended up unsupported and thereby failed. If this had been a
building, the structure would be seriously compromised.

Figure 216 shows a steel frame itding that suffered damage from storm surge in Hurricane
Katrina. The lower story is completely stripped of all 1structural features, and some of the
second story has suffered the same fate.

In Figure 217 (page 42, the lower parapet was blown @y hurricaneforce winds. The taller
parapet with the mall signage was braced from behind with steel bracing; if the lower parapet
had been braced as well, it would likely have withstood the damaging winds.

Photo courtesiRaymond Lui, SEA

Figure 2-141 Wood frame home floated off its foundation, 2005 Hurricane Katrina
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Photo courtesRaymond Lui, SEA

Figure 2-151 Scouring under sidewalk, 2005 Hurricane Katrina

Photo courtesy Raymond Lui, SEA

Figure 2-161 Storm surge damage to steel frame building,@5 Hurricane Katrina
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Photo courtesy Raymond Lui, SEA

Figure 2-171 Parapet blown off, 2005 Hurricane Katrina

2.3 Explosion Effects

Explosions from accidental causes are more common than those caused deliberately by terrorists
and other criminals, bile effects to struates are the sameComplete destruction or extreme
damage can occur to neighboring structures, while other structures in the vidirstyffer

damage in the form of racking and/or damaged windows and building contents. Damage from
projectiles launched by the explosion can be extensive over a wide area. Fiery debris will spread
fires that will complicate response activitiasd fire damaged buildings may be part of the SAP
evaluatorodés work in an explosion incident.
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Figure 2-181 Explosion and Fire, 1947 Texas City, TX

In 1947, a former Liberty ship was carrying 2,300 tons of ammonium nitrate, which was packed
in paper bags and mixed with wax and other materials to help prevent hardénatger ship

in the harbor also carried ammonium nitrate. The first ship caught on fire, and firefighters were
unable to put the blaze outhe first ship exploded with such force that two aircraft flying
overhead were destroyehda steel frame factg building three miles away suffered heavy
damageA surface wavavas created by the explosionthe harbor that resembled a tsunanml
caused extensive damage there. The explosion also set the other ship in the harbor on fire, and it,
too, eventuallyexploded. The incident killed 600 people, which included the entire Texas City
volunteer fire department. One hundred of the casualties were never found. Fiery debris rained
down onto the town of Texas City and set off fires. This incident was ohe tHrgest

explosion disasters in U. S. history

Figure 219 shows the damage to the Murrah Federal Building in Oklahoma City after a 1.5 ton
bomb was set off by terrorists. The building itself suffered extensive damage, and due to loss of
lateral load cpacity became extremely hazardous to survivors and rescuers alike. At one point,
the wind speed increased to the extdat rescuers had to evacuate the building until the winds
reduced, due to the building remnants being so fragile. Neighboring lggilsiiifered racking
damage, and one had its concrete roof deck disconnected from the rest of the structure, where it
threatened to fail and to pancake the rest of the floors in the building. The destroyed cars in the
foreground have been marked with orampgint for tracking purposes.
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Photo courtesy FEMA Photo courtesy FEMA

Figure 2-1971 Terrorist bombing, 1995 Figure 2-2071 Explosion, 2002 Puerto Rico
Oklahoma City, OK

Figure 220 shaws the damage from an explosiainthe Humberto Vidal buildinop Puerto Rico.

The explosion caused the coll apse of hawvae of
been involved in the blast

2.4 The Safety Assessment Program

Every successful program has a gaald the Satg Assessment Program is no exception. It is

not simply to identify damaged structures, nor to help out with restoring tax assessment records,
or other worthwhile goals, though the information from the program has been used after the fact
for such things féer the primary goal has been met. Identification of damaged structures and the
nature of their difficulties is a bgroduct of the program, which in itself is very useful to local
governments. Howeven accord with the 199PostDisaster Safety Assasent Planthe

primary goal of the Safety Assessment Program is:

1 To get as many people as possible back into their buildings as quickly and safely as
possible.

This goal is accomplished by assessing and categorizing structures by their degree of safety.
This, in turn, greatly assists local governments in tlegiovery and reconstruction efforts. The
faster that people can be returned to their safe homes and businesses, the faster the economic
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base of the community will return to some degree of norm&dtwelters will be reduced in use,
and the emotional strain of the survivors will be reduced as well. The community as a whole
will benefit from this compassionate and beneficent program.

Not all will appreciate the worthy motives describe above. Théréevsome who will be

greatly displeased with discovering that their home or business has been rendered unsafe by the
disaster. As deputized representatives of the local building departments, or as disaster service
workers of the State of California, Aevaluators will need to conduct themselves

professionally under all situations and conditions. That may mean making some unhappy in
order to make them saféssistance from local governments with protection of SAP evaluators
and enforcement of theimflings will greatly help with these cases.

In 1989, the Applied Technology Council presented AXCProcedures for Postearthquake
Safety Evaluation of Buildingand the companion fielshanual ATC20-1. Since thengther
publications have been releasedARC:

1 ATC-20-2, Addendum to the ATF20 Postearthquake Building Safety Evaluation
Procedures

1 ATC-20-3, Case Studies in RapSafety Evaluation of Buildings

1 ATC-45,Field Manual: Safety Evaluation of Buildings after Windstorms and Floods

These publications &l define the process and procedures for determining the safety of buildings
for continued occupancylhey have essentially been incorporated into the Safety Assessment
Program as found in this manua&s time goes on, the Safety Assessment Programmuwill

doubt be activated for any type of event, emergency, or disaster that impacts the integrity of
structures.

Il n 1992, the California Governorodos Office of
state plan on safety assessment known aBdkeDisaster Safety Assessment Pldrhis plan

provides local governments guidance on how to access the resources of the Safety Assessment
Program so they may receive SAP assistance.

2.5 Placards Used for Safety Assessment

The ATG20 procedures use a thrpklacard system. These placards ased to clearly express

to the building owner, any tenants, and the public at large the safety condition of the building. A
rapid evaluation or detailed evaluation is used by the SAP evaluator to arrive at the correct
placad for the building, keeping in mind the overall goal of the program. These evaluations are
usually not enough to determine a scope of work for repair, or to see if the repairs are
economically feasible. The evaluation is only enough to determine wiethet the building

can be occupied, and if so, to what degree.

The history of the placards goes back to the
Emergency Services atige Structural EnginegrAssociatiorof Californiadeveloped the

original vasions. In 1989ATC-20 introduced the three original colonded placards based on

the earlier versions:

1 INSPECTED (green)
1 LIMITED ENTRY (yellow)
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T UNSAFE (red)

The 1989 Loma Prieta Earthquake was the first time these Z0T@acards were used. After
LomaPrieta, there was much discussion on the placard content, especially the LIMITED USE
placard. This resulted in the revision of the placards and the posting process, which was
contained in the release of ATZD-2. The current placards used by jurisdicipand explained

in this publication, are from ATQ0-2.

Because the older placards are no longer in wide use, if at all, among local governments, this
course will focus on the use of the most current A2 placards.

2.5.1 Inspected (Green)
The following is an example of the INSPECTED placard.

The definition of the INSPECTED placard is:

1 No apparent hazard found

1 Repairs may be still required

1 Lateral and vertical load capacities have not been significantly decreased

1 Lawful occupancy is permitted

Iti s clear from this that the expression i
scale by means of which one can measure 0
of potential damage from the disaster on the lateral forceemidal load systems. Such
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