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Introduction 

The Safety Assessment Program (SAP) provides professional resources to local governments to 

help with the safety evaluation of buildings and infrastructure after a disaster.  The 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 successful during 

more recent earthquakes such as Loma Prieta (1989), Landers ï Big Bear (1992), Humboldt 

(1992), Northridge (1994), Napa (2000), San Simeon (2003), and the Baja Earthquake (2010).  

SAP was also used under the interstate Emergency Management Assistance Compact (EMAC) to 

help local governments in Louisiana and Mississippi after Hurricane Katrina (2005). 

Private industry volunteers, local government mutual aid, and state agency resources are used to 

provide professional engineers, architects, geologists, and certified building inspectors to help 

local governments perform safety evaluations of their built environment after a disaster.  The 

California Emergency Management Agency (Cal EMA) manages the Safety Assessment 

Program, in cooperation with partnering professional 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 training 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.  There are also some examples of ñbest practicesò obtained over 

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 

you in this program. 
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UNIT 1 ï SAFETY ASSESSMENT PROGRAM OVERVIEW  

 

Overview 

This unit presents an introduction to the Safety Assessment Program and discusses 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 

Provide the participants 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 to a disaster; 

¶ Identify where they fit in the overall emergency operation; and 

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

Safety assessment is the process by which structures and specific lifeline systems and facilities 

are evaluated for their safety, either for immediate use, conditional use, or disuse.  The Safety 

Assessment Program (SAP) was developed to help local government building departments after 

a disaster by providing additional 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 volunteers asked to help local governments with the demands caused by the event.  It 

became more formalized after the 1986 Whittier-Narrows Earthquake.  The Applied Technology 

Council of Redwood City, CA was contracted by the State of California to standardize safety 

assessment methods and forms; they produced ATC-20: 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 improve the placards, 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 program.  Jim Alexander and Rick Ranous, 

SE, both of the California Governorôs Office of Emergency Services, were early champions of 

the Safety Assessment Program.  The California Governorôs Office of Emergency Services was 

merged in January 2009 with the California Office of Homeland Security to form the California 

Emergency Management Agency (Cal 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 found in ATC-20 

are essential for the safety evaluation of earthquake-damaged structures.  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 stations, water tanks, 

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.  Special districts can have both buildings and 

infrastructure within their responsibility. 

1.1  Concept of Emergency Operations 

The Incident Command System (ICS) is the foundation of emergency management in California 

and throughout the United States since the inception of the National Response Framework and 

the National Incident Management System (NIMS).  Under ICS, the lowest level of government 

closest to the disaster is always responsible for the management of the emergency response 

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

equipment to aid in the response.  For a city, the cityôs emergency services will provide direction 

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 own jurisdictional authority, and 

can ask for SAP assistance independently of the neighboring cities or counties.  In addition, these 
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special districts can choose to sign a Memorandum of Understanding (MOU) with a local city or 

county to provide safety assessment evaluators, or can contract with a private engineering, 

architectural, or inspection firm with properly trained personnel to provide these post-disaster 

services.  (In the latter case, it is usually best if the contract is with a firm having resources 

outside the immediate vicinity, so an earthquake or other disaster does not immobilize the 

resources of the private firm. Private engineering firms that perform safety assessment may be 

subject to liability if paid for their services.) 

The Standardized Emergency Management 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, and the inclusion of five levels of government, as follows: 

1. Field or Incident 

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 

internet-based 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 provides support for those locally driven priorities.  In a diffused citywide event, the 

emergency manager at the Emergency Operations Center (EOC) will consolidate the requests of 

incident commanders, or in their absence may provide overall direction to managing 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 borders; these can all be called upon to respond to an 

emergency within the Operational Area. (For example, San Mateo Operational Area can call 

upon the countyôs own people and equipment, plus the resources of the cities of Brisbane, 

Redwood City, Half Moon Bay, and 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 1-1. 

The state of California is 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 emergency-related activities.  Cal EMA provides 

oversight over the mutual aid regions through three 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 set up and maintain 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 request.  If needed, the 

SOC may ñmission taskò state agencies to fulfill requests for assistance.  This can include SAP 
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resources in other State of California agencies, such as the Department of General 

Services/Division of the State Architect, the Department of Transportation (Caltrans), the 

Department of Conservation, the Department of Water Resources, or the Office of Statewide 

Health Planning and Development (OSHPD). 

For the purposes of SAP, the Operational Area can request mutual aid SAP resources from the 

cities and districts within its 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 other states, 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 state-to-state mutual aid arrangement.  Immunity from liability 

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

professional licenses and certifications accepted in donor states are also accepted in receiving 

states under Article 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 numerous SAP-certified trainers.  The State of 

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

Mississippi in response to Hurricane Katrina in 2005. 

      

Figure 1-1 ï Response Hierarchy 

There are over 460 cities and over 1,000 special districts in California making up local 

governments, 58 counties serving as Operational Areas, and of course, three Regions. 

1.2  Evaluator Credentials 

After the 1994 Northridge Earthquake, local governments began expressing concern over the 

qualifications of SAP evaluators sent out to assess building safety.  In order to maintain a high 
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standard, 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 any state); 

¶ 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 Building 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 Inspector Division II (ACIA), Division of the State Architect Class 1 & 2, 

and OSHPD Class A; or 

¶ Certified public works inspectors with a Construction Inspector Division IV certificate 

(ACIA) or a City of Los Angeles Construction Inspector certificate. (For a current list of 

recognized credentials, please visit the SAP web page at the Cal EMA website, 

www.calema.ca.gov ). 

CALBO resources must be employed by a local government and be responsible for inspection, 

plan checking, professional 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 the approved credentials 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 California for the purpose of the disaster response under Article 5 of 

EMAC. 

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

¶ A general knowledge of construction ï the evaluator must be able to look at any sort of 

framing system and rapidly identify it, how it works, and the corresponding load path. 

¶ Professional experience ï 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 others, or inspecting the actual 

construction of the systems. 

¶ Good judgment ï 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 magnitude to the original earthquake. 

Determining an UNSAFE or an INSPECTED (safe) building condition may be relatively simple 

in many cases.  It is the RESTRICTED USE determinations that normally require the wisdom 

and understanding of experienced personnel to properly determine. 

SAP Evaluators available to help local governments fall into three Disaster Service Worker 

(DSW) categories: 

http://www.calema.ca.gov/
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¶ DSW ï Volunteer ï individuals from the private sector who are dispatched through 

volunteer organizations (SEAOC, ASCE, AIA, and ACIA). 

¶ DSW ï Local ï local government personnel deployed through mutual aid. 

¶ DSW ï State ï state employees deployed by Cal EMA ñmission tasking.ò 

In addition, SAP Coordinators can also be deployed through mutual aid to help affected local 

governments to request 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 of that jurisdiction. For that reason, Cal EMA strongly recommends that local 

governments deputize the SAP evaluators sent to them. 

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

the adoption ordinance, as well as warnings against unlawful removal if a removal statute has 

been included in the law.  Placards without these features, such as those found in this manual, 

can be regarded as ñgeneric placards,ò without the force of law to back them. (Jurisdictions 

interested in creating their own official placards and adopting them can download .jpg versions 

of the placards from the SAP website under ñSAP Formsò and add the pertinent features.)  In 

general, if the jurisdiction receiving SAP assistance wants to have their official placards used by 

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

¶ Deputize the responding personnel; 

¶ Send one of their own local building inspectors with each team so that person can post 

the official placards; or 

¶ Send a building inspector 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 expressed concern that they will become liable for workerôs 

compensation if they deputize SAP evaluators, but this is simply not true, as we will see in the 

section dealing with workerôs compensation in this chapter. 

1.4  Liability Issues 

There is liability protection available for those responding to disasters in the State of California.  

This is a major issue in other places around the country in regards to post-disaster safety 

assessment of structures; in California, there are several ways in which protection is afforded to 

those assisting in the Safety Assessment Program here. 

Californiaôs óGood Samaritanô Law provides general immunity 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). This liability protection applies 
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when Cal EMA officially deploys volunteers into the field.  In accordance with the California 

Emergency Services Act, Section 8657: 

ñ(a)  Volunteers duly enrolled or registered with the California Emergency Management 

Agency or any disaster council of any political subdivision, or unregistered persons 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 provisions of this chapter 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 immunities as officers and employees 

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

entities.ò 

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

presented by the state emergency management agency of the time (the Governorôs Office of 

Emergency Services, or OES) regarding the liability protection afforded by the California 

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

Question: May structural engineers who are registered 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 post-earthquake damage 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 state workerôs compensation? 

Answer: The appointment, without pay, of structural engineers who are registered 

Disaster Service Workers as Deputy Building Inspectors by government entities would 

not affect the engineerôs entitlement to State Disaster Workersô Compensation Benefits, 

which would remain the exclusive remedy for physical injuries suffered by them while 

performing related activities. 

Question: Would such engineers be required to be ñfully conversantò with local building 

safety codes? 

Answer: Volunteer Engineer/Disaster Service Workers would 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. 
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Additional liability protection exists for California registered architects and engineers through 

the State of California Business and Professions Code, Chapter 30, Section 5536.27 for 

architects and Section 6706 for engineers (both cited below).  After the Loma Prieta Earthquake 

of 1989, many architects 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 and Professions 

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

Quotation of Section 5536.27 (architects) for reference: ñ(a) An architect who 

voluntarily, without compensation or expectation of compensation, provides structural 

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

by a major earthquake, flood, riot, or fire 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 caused 

by the architectôs good faith but negligent inspection of a structure used for human 

habitation or a structure owned by a public entity for structural 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 for gross negligence or willful misconduct.  (b) As 

used in this section: (1) óArchitectô has the meaning given by Section 5500. (2) óPublic 

safety officerô has the meaning given in Section 3301 of the Government Code.  (3) 

óPublic officialô means a state or local elected officer.ò 

Quotation of Section 6706 (engineers) for reference: ñ(a) An engineer who voluntarily, 

without compensation or expectation of compensation, provides structural inspection 

services at the scene of a declared national, state, or local emergency 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 caused by the engineerôs good faith but negligent inspection of a 

structure used for human habitation or owned by a public entity for structural 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 for gross negligence or willful 

misconduct. (b) As used in this section: (1) óEngineerô means a person registered under 

this chapter as a professional engineer, including any of the branches thereof. (2) óPublic 

safety officerô has the meaning given in Section 3301 of the Government Code. (3) 

óPublic officialô means a state or local elected officer.ò 

Local government employees who are dispatched to another jurisdiction under the California 

Master Mutual Aid Agreement have their liability protection from their home jurisdiction 

transferred with them.  Once they are deputized so they can post locally adopted placards, they 

also receive the same immunity from liability that employees of the assisted jurisdiction have.  

This also holds true for volunteers and state workers who are deputized by the assisted 

jurisdiction. The immunity from liability holds for the length of the deputizing, which is 

normally up to 30 days from the date of the disaster declaration. 

As the California Emergency Services Act states, liability protection also attaches to persons, 

registered or not, who are ñduly impressed into serviceò by the authorities having jurisdiction.  
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This practice of ócommandeeringô dates back to Roman times, and has been used in recent 

disasters in California as well. 

Under the Emergency Management Assistance Compact (EMAC) , persons from outside the 

State of California who are sent through EMAC to help with a disaster 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 enjoy within California under these aforementioned 

laws and regulations. 

Of course, all of these liability protections do not cover malicious acts (such as red-tagging a 

building because the owner is argumentative) or gross negligence (such as green-tagging a 

building without any assessment).   

1.5  Workersô Compensation for California  Disaster Service Workers (DSWs) 

State of California employees and California local government employees are Disaster Service 

Workers by definition.  State of California employees are covered with workersô compensation 

from the State of California.  Local government employees are covered with workersô 

compensation from their respective local governments. 

As stated in the previously mentioned California Attorney Generalôs Opinion, private sector 

volunteers are covered for workers compensation by the State of California, and this is the only 

source of workersô compensation available to them. However, private sector volunteers must 

become California Disaster Service Workers in order to be eligible for workersô compensation 

from the State of California.  This in accord with Section 8580 of the California Emergency 

Services Act, which states: 

ñThe Emergency Council shall establish by rule and regulations various classes of 

disaster service 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 

be designated to facilitate the payment of workersô compensation.ò 

Private sector residents of California become Disaster Service Worker volunteers by completing 

the Loyalty Oath or Affirmation on the SAP Registration Form (hereafter referred to as the 

ñLoyalty Oathò).  By State of California law, this oath must be properly witnessed by one of the 

following persons: 

¶ The Secretary of the California Emergency Management Agency, or one of his/her 

designees (one of the Statewide SAP Coordinators employed 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. 

State of California employees, as well as employees of local governments in California, are not 

required to sign the Loyalty Oath, as they are already Disaster Service Workers.   
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Persons who are not residents of California do not need to sign the Loyalty Oath.  If they are 

dispatched to California under EMAC, then they would be covered by whatever workersô 

compensation arrangement exists for them in their home state. 

1.6  Program Registration 

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

¶ Through their professional organization; or, 

¶ Through their supervisor, 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: 

¶ Complete the one-day standardized training presented by a certified SAP trainer; 

¶ Have their photo taken for identification purposes; and 

¶ 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 revamped.  All such identification cards were deemed expired by 

December 2003.  Persons who still have the pre-2002 cards must take a one-day SAP evaluator 

class by a certified trainer in order to be brought into the current SAP statewide cadre and be 

issued a current identification card.   

Between 2002 and July of 2009, the identification cards were issued under the Governorôs Office 

of Emergency Services (OES) design, and were a gray color.  The current identification cards 

have dark bands on a white background, and 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 cards.  In the event of a 

deployment, persons with the 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 individuals seeking 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 website to renew oneôs SAP identification card, and thereby oneôs 

standing in the statewide cadre.  There is also a half-day 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 identification cards are more durable than the gray OES cards, and are 

double-sided.  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 

allows a 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 facilitate their 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 add-on to the SAP evaluator class. A SAP coordinator who is issued an ID badge 

also has the credential to perform safety assessments in the field.) 

 

       

Figure 1-2: SAP Identification Cards for Evaluators 

        

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

1.7  Reimbursements 

Responding volunteers may have to pay up front for hotel and meal expenses, as well as other 

reasonable travel costs, but these costs are to be reimbursed by the local government that 

requested their assistance.  Some local governments may have a pre-arrangement with a hotel 

and restaurant so the out-of-pocket expenses by the volunteers are greatly reduced.   
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Jurisdictions who receive SAP assistance and thus incur costs can apply these under ñCategory B 

ï Emergency Protective Measuresò in the Public Assistance Program under both the California 

Disaster Assistance Act and under the federal Stafford Act.  For reference, see the Federal 

Emergency Management Agency (FEMA) Disaster Assistance Policy 9523.2. 

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

¶ DSW Volunteers will not be able to receive wages while activated for the Safety 

Assessment Program.  They must be on their own time, either on vacation or on unpaid 

leave, while working as a volunteer.  This is so the workersô compensation coverage from 

the State of California will apply.  (If a company were to pay wages to private sector 

employees while they worked doing safety assessment, the company would be 

responsible for the workersô compensation, and would also not enjoy the protection from 

liability that the State of California provides for volunteers.) 

¶ Local government employees might be operating on their home jurisdictionôs funding for 

the first 12 hours of the emergency. This is in accordance with the California Master 

Mutual Aid Agreement.  It is common, though, for jurisdictions requesting assistance 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 must reasonably 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 local building departmentôs personnel are committed, the local government must 

evaluate their need for additional resources.  If the event is beyond their capacity 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 County.  The County will be the lead agency for the Operational Area.  The 

Operational Area can request under mutual aid the safety assessment resources from all the 

agencies within its borders to assist with the local emergency response.  

 If these resources are not enough, 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 (REOC).  Since SAP is 

a state-level resource, 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 

assignments.   
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The SAP evaluators must remember to bring their SAP ID card, hard hat, safety shoes, and go-

kit (see Chapter 7). Once the SAP evaluators arrive at the staging area, which should be separate 

from either the local Emergency Operations Center or the local Building Department, the 

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

packet from the SAP Coordinator, and watch a órefresherô video supplied to the SAP Coordinator 

by Cal EMA that helps remind the evaluators of their responsibilities.  The briefing packet needs 

to have travel expense claim forms, a map, and the phone numbers for the building department, 

police, fire, haz mat, utilities, and animal control. 

Then they receive their assignments as teams.  It is important for their own safety that all SAP 

evaluators work in teams of at least two individuals ï no one should ever be allowed to go off by 

themselves due to the extreme danger that can be encountered in the post-disaster theater! The 

assignments may be 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 the jurisdiction. 

At the end of the day, the SAP evaluators return to the staging 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 evaluators sign out for the day and return the next, until their assignment is over. 

1.9  Suggested Evaluator Assignments 

Both Cal EMA and ATC-20 recommend the following responsibilities for the various disciplines 

among the SAP evaluators. This is simply guidance in the absence of anything else; the actual 

assignments of individuals with various skills will be done by the local governments based on 

their own priorities. 

There are two types of evaluations that are done on structures. Rapid evaluations are a quick 

safety review of the building using a one-page form, and usually make up 95% of the building 

reviews in earthquakes. (Windstorms and floods have slightly different percentages from this.)  

Detailed evaluations are usually done for buildings that have already been 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 government may request 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 Chapters 2 and 4 of this manual. 

¶ Building inspectors perform rapid evaluations of all occupancies.  Building officials  

will assist with detailed evaluations also. 

¶ Structural engineers, and civil engineers with a structures background, perform both 

rapid and detailed 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). 

¶ Civil engineers with a background in infrastructure,  along with public 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 Resources and the Department of Transportation (Caltrans). 

¶ Architects perform rapid evaluations of buildings and structures, and if needed, will also 

assist with doing detailed evaluations. They can also assist state agencies such as the 

Division of the State Architect with 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 staying at hotels. 

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 related duties.  Local 

government building inspectors and engineers will be inspecting 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 events will come 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 state-level coordinators at these organizations. In turn, the organizations usually have a 

coordinator at the chapter level who does the actual call-outs in a deployment.  State agencies 

likewise have lead emergency managers who are contacted by Cal EMA if the SAP evaluators of 

their agencies are needed. 

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 understandable if they inform 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. 

Volunteer SAP 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 than bring in a new 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, and to get set up for the next wave of SAP evaluators. 

1.10  Safety Assessment Responsibilities for Agencies and Organizations 

Governmental entities that regulate building or lifeline construction and/or safety have safety 

assessment responsibilities.  This falls 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.  Some buildings will 

be used for urgent medical care, mass shelter facilities, or emergency operations; but the vast 
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majority are privately owned and often key to the economy of the affected area.  So, clearing 

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 feet, thus 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 

¶ Local governments are responsible for their own facilities, all privately owned 

businesses, private schools, single-family residences, and multi-family residences within 

their jurisdiction, as well as all structures and lifeline infrastructure not specifically 

mentioned below. 

¶ California Department of General Services, Division of the State Architect (DSA) is 

responsible for oversight of the new construction of all public schools, community 

colleges, and state-owned or state-leased facilities.  DSA currently does not have 

oversight responsibility for post-disaster 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 after a disaster.  School districts may alternatively set up a Memorandum 

of Understanding with local building departments for post-disaster safety assessment, or 

may choose to contract with private engineering or architectural firms to have their safety 

assessments done.) 

¶ California Office of Statewide Health Planning and Development (OSHPD) has oversight 

for all acute-care hospitals and skilled nursing facilities.  OSHPD has also had many of 

their staff trained in safety assessment. 

¶ California Office of the State Fire Marshal (SFM) is the building inspection department 

for state facilities, including prisons.  SFM is responsible for the fire and life safety 

elements of all state-owned or state-leased facilities as well as non-ambulatory care 

facilities.  (Fire elements mean fire suppression systems, alarms, detectors, etc.  Life 

safety elements refer to exits, corridors, stairways, etc.) 

¶ California Department of Housing and Community Development (HCD) is responsible 

for over 80% of the mobile homes and manufactured home parks in California. 

¶ Federal government is 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 in which the disaster event occurs. 

Lifelines 

¶ Local government public works departments are responsible for all of the non-federal aid 

roads and bridges, along with the storm drains, sewers, etc., which are under the 

jurisdiction of the particular local government. 

¶ Special Utility Districts are responsible for the pipelines and/or transmission lines that 

they install and/or maintain. 

¶ California Department of Water Resources, Flood Operations is responsible for all 

levees, canals, and state water projects. 
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¶ California Department of Water Resources, Division of Dam Safety is responsible 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 feet and hold back more than 50 acre-feet of water, or be taller than 25 feet and hold 

back more than 15 acre-feet of water. See Chapter 4 for a chart.) 

¶ California Department of Transportation (Caltrans) is responsible for state and federal 

highways in California, along with buildings and other infrastructure essential to the 

performance of their work. 

The process of evaluating or inspecting facilities will not be limited to a local governmentôs 

building department and any resources that they may request.  Many other agencies will be in the 

post-disaster 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 information and cooperation between the agencies involved. 

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

disaster: 

¶ American Red Cross (ARC) will be on the ground within 24 hours of a disaster event to 

appraise the 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 potential shelter 

buildings is essential. 

¶ California Department of Insurance will send teams to assist with identifying insurance 

issues out in the affected areas. These teams are called Insurance Damage Assessment 

Teams (IDAT). 

¶ Insurance companies will have their adjusters in the affected area performing visual 

inspections once survivors start to file insurance claims. 

¶ News media will make their presence felt very soon after the disaster event.  Reporters 

and camera crews will be touring the streets, looking for damage to broadcast 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 evaluators, the reporters should politely be 

referred to the Public Information Officer (PIO) at the local Emergency Operations 

Center (EOC).  Each local government will have their own protocol for addressing media 

questions, and evaluators should not be providing information 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, preliminary damage assessment (PDA) inspectors may be sent by 

Cal EMA to affected local governments to review public facility damage sites and other damage-

caused expenses.  These will be considered by Cal EMA to see if a request for federal assistance 

is warranted.  If it is warranted, then the Federal Emergency Management Agency (FEMA) will 

be contacted by Cal EMA to join in a coordinated State-FEMA 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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¶ Cal EMA Disaster Assistance may be out early after the disaster to perform State PDAs.  

The inspectors team up with local government 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 inspectors will make contact with 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 gather cost 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 order to develop project worksheets, which are the funding grants 

for federal disaster assistance. 

¶ FEMA individual assistance inspectors will 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 destroyed.  These figures are used to request assistance. 

¶ SBA can send in inspectors to work with State individual assistance inspectors once there 

is a Governorôs proclamation of a state of emergency. These SBA inspectors evaluate 

how many homes are either destroyed or have sustained major damage according to their 

criteria, which can be different from FEMAôs.  Their inspectors perform verification 

inspections after applications for SBA loans have been received. SBA can find a county 

and its surrounding counties eligible for assistance independent of FEMAôs findings. 

As we can see by the list of agencies involved in the disaster theater, there will be many people 

milling around the affected area at any given time.  Be prepared! 

1.11   Evaluator and Local Government Roles and Responsibilities 

There are clearly defined roles and responsibilities for the SAP evaluators and local governments 

throughout the safety assessment process. 

Evaluators will: 

¶ 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 buildings intended 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 questionable buildings, as assigned by the building 

department. 

¶ Perform detailed evaluations of specified lifeline systems and facilities. 

Evaluators will NOT: 

¶ Provide dollar estimates for the buildings they have evaluated.  There are two reasons 

why this should not be done.  First, estimating disaster-caused building repair costs is 

ñdamage assessment,ò and is not eligible for direct reimbursement under state and federal 
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disaster grant regulations. Second, building costs can vary widely from one location to 

another, so it is best left to the local government to arrive at these repair costs. (SAP 

evaluators may gather non-cost data from the field, however, such as square footage and 

percentage of damage, that may be used by local government to determine rough 

estimates of damage.) 

¶ Perform evaluations of compliance of grandfathered conditions to current code.  

Naturally, as building codes change, older buildings stock fall out of compliance, but are 

normally allowed to remain as ñgrandfatheredò until sufficient renovations are done to 

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 warranted such.  It is 

entirely possible that unreinforced masonry buildings, for example, may come through an 

earthquake without a crack, in which case the building could 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 ignored.  Also, if 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 enforcement, even if such did not affect the disaster-related 

safety level of the building. 

¶ 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 

can augment their 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 local governments include: 

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

a response, and who will develop their departmentôs SAP Operations Plan. (Training for 

SAP coordinators is available, and classes are posted on the Cal EMA website.) 

¶ 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 their own staff out to replace 

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

each of the SAP evaluator teams.) 

¶ Upon their arrival, provide a formal briefing to the evaluators of conditions in the 

jurisdiction, what they will be doing, and who they will be reporting to upon their arrival, 

along with a briefing packet.  The briefing should include watching the SAP Refresher 

DVD, which is issued to the SAP coordinators as part of their training.  The briefing 

packet should contain a map, any referral info that might be given to residents who want 

help with property retrieval, and a list of important phone numbers.   

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

placards as well), police, fire, 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. 
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1.12    Terminology 

 

¶ ATC-20 ï INSPECTED ï Habitable, minor or no damage ï 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 necessary, such as those to stucco or drywall.  There 

are no use restrictions on ñgreen-taggedò buildings as far as the disaster damage is 

concerned, and the facility may be used in the same manner as it was before the disaster. 

¶ ATC-20 ï RESTRICTED USE ï Damage which represents some degree of threat to 

occupants ï The yellow 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 building could be used under certain restrictions, or 

parts of a structure could be occupied.  It can also mean that the facility can be only 

briefly entered to remove important possessions.  The use of a ñyellow-taggedò 

Restricted Use placard will minimize the number 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. 

¶ ATC-20 ï UNSAFE ï Not habitable, significant threat to life safety ï The red ATC-

20 Unsafe placard is used on those facilities with the most serious damage.  Typically, 

these are structures that represent a threat to the life safety of persons occupying them.  It 

is important to note that this category does not mean that the facility so tagged must be 

demolished.  This placard carries the statement, ñTHIS IS NOT A DEMOLITION 

ORDERò to clarify that the facility simply is not safe enough to occupy.  In the vast 

majority of cases, structures posted unsafe can be repaired to a safe and usable condition.  

This designation also includes buildings with a hazardous material spill present, or that 

are situated in a ñcollapse zoneò, thus threatened by another structure that is unstable.  It 

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. 

¶ Damage assessment ï The cost estimating process that local and state agencies must 

perform to determine the type and quantity of disaster-related 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 evaluators are not to do 

damage assessment, but may collect information that assists local governments to do so. 

¶ EMAC - Emergency Management Assistance Compact ï This is a state-to-state 

mutual aid agreement that all 50 states and the U. S. territories (Guam, Puerto Rico, etc.) 

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 exclusively through the 

emergency management offices of the states.  

¶ EOC ï Emergency Operations Center ï A local government facility that provides 

support for all field operations, and through which resources are obtained and distributed 

to various field operations.  Policy decisions related to the disaster are also developed at 

the EOC and dispersed from there. 

¶ Mutual Aid ï The process used to facilitate assistance to disaster-stricken communities 

without the use of the customary written agreements normally entered into by agencies 
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with joint powers.  Mutual aid is based on the concept of óneighbor helping neighborô in 

time of need without the expectation of compensation, although there are cases after the 

first 12 hours of aid when compensation of responding may be sought. 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 

Californiaôs mutual aid system. 

¶ ICS - Incident Command System ï A very successful management approach that is 

used during emergency response operations.  ICS is an organizational structure that 

encourages communication vertically through the layers of the organization as well as 

laterally between sections in the same layer.  ICS also incorporates incident action 

planning into operations, allowing for the definition of measurable goals to keep the 

operation coordinated. 

¶ OA ï Operational Area ï One of the five levels of the Standardized Emergency 

Management System (SEMS).  An 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 operational status to the next SEMS level, the State Regional Emergency 

Operations Center (REOC). 

¶ REOC ï Regional Emergency Operations Center ï This is the facility operated and 

maintained by the State of California within the mutual aid region being served.  REOCS 

are located in Los Alamitos for the Southern Region, Oakland for the Coastal Region, 

and Mather (near Sacramento) for the Inland Region.  It is through these operations 

centers that the State provides support to the Operational Areas, coordinates requests for 

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. 

¶ Safety assessment ï The process by which facilities 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 safety assessment, the cost estimating process known as ódamage 

assessmentô must not be done. 

¶ SOC ï State Operations Center ï This is the facility operated and maintained by the 

State of California in Sacramento County from which all requests for assistance are 

coordinated.  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 

location. 
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UNIT 2 ï SAFETY ASSESSMENT PROCESS AND 

PROCEDURES 

 

Overview 

This unit introduces the process and procedures for performing 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, procedures, and 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 of this unit, participants will be able to: 

¶ Use the criteria for completing each type of evaluation. 

¶ Properly identify and complete the various forms. 

¶ Properly identify and correctly use the various assessment placards. 
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2.0 Safety Assessment Process and Procedures 

 
2.1   Earthquake Effects 

 

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

 

¶ Faulting ï The movement of ground on one side of the fault relative to the other.  

Historic and geologic records show that 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. 

¶ Landslides, rockslides, and mudflows ï These have caused great loss of life when 

entire towns have been buried (Andes Mountains).  Automobile-sized boulders have 

caused great damage to structures (Iran and Alaska), and large landslides have moved 

structures hundreds of feet (Alaska). 

¶ Liquefaction ï This occurs in loose deposits of fine 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 stresses.  The soil is 

temporarily transformed into a fluid mass with greatly 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 degrees.  Sand boils and other disruptions of the 

ground surface have also occurred. 

¶ Tsunami or seiche ï A tsunami (Japanese for ñharbor waveò) is a powerful wave event 

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 series of waves 

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, either from above the 

water or underwater.  They can also be generated by underwater volcanic eruptions. 

¶ Shaking ï This is the most commonly experienced effect of earthquakes.  Shaking can be 

felt hundreds of miles from the earthquake epicenter. There are three types of ground 

shaking that results from earthquakes; the first two are dampened (or ñattenuatedò) with 

distance from the epicenter, and are called ónear fieldô effects for that reason.  Pressure 

waves, or P-waves, travel through the ground at about the speed of sound, and are 

sinusoidal in one plane.  They are precursors to the more damaging (and slower) shear 

waves, or S-waves, which exert most of the lateral forces in the near field, and are 

sinusoidal in two planes. Both types of seismic waves have periods less than one second 

in frequency, and dissipate with distance and geologic resistance from mountains and 

other features. The long waves with periods of one second or more, often travel 

throughout the earthôs crust, and can be measured on the other side of the globe.  They 

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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Photo courtesy USGS 

Figure 2-1 ï Probable Ground Motion Hazard Map of the United States, 2008 update        

(5 Hz frequency, 2% in 50 year probability, expressed in g-forces) 

2.1.1 Earthquake Hazards in the United States 

Figure 2-1 shows the seismic hazards in the continental United States.  Besides the strong 

hazards found in California, notable features of this 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 Charleston, South Carolina area, and the seismic hazards in New England. 

2.1.2  Effects on Structures 

Every structure has a fundamental or natural period of vibration, which is a function of the 

buildingôs mass and stiffness.  In a simplified manner, a buildingôs period could be approximated 

as 0.10 N seconds, where N is equal to the number of stories.  Moreover, a structureôs 

fundamental period will normally decay, or grow longer, as the structure suffers damage. 

Earthquake motion is generally rich in various frequencies (frequency is the inverse of period, 

i.e., 1/period) that are similar to those of structures, and therefore can promote structural damage.  

Note that these statements are greatly simplified; for the proper fundamental period formula, see 

the most current building code. 

As ground waves move further from the epicenter, the shorter frequencies are damped, and the 

longer waves remain.  In the near field, where seismic waves are most intense and the 
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frequencies are shorter, the strongest effects are felt by shorter, stiffer structures whose periods 

of vibration are closer to matching the period of the ground waves.  Taller, more flexible 

structures will be affected most severely by the long frequencies that will continue out beyond 

the near field. 

In the near 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 forces are normally not a threat to the 

structure.  However, lateral shaking from earthquakes subjects structures to both shear and 

overturning forces.  These threats require structures to have a complete lateral force resistance 

system, which may either be part of the vertical load system, or separate from it. 

In the far field, longer seismic waves that are undamped by local geology cause unusual effects 

that can severely damage taller, longer period structures. When the fundamental period of a site 

matches that of the structure built on it, seismic shaking can cause resonance that amplifies the 

structureôs response.  The collapse of buildings between 10 and 20 stories in height in Caracas in 

1967, and of 8 to 12 story buildings in Mexico City in 1985, are unfortunate examples of this 

effect. 

 

Photo courtesy FEMA 

Figure 2-2 ï Shear cracking in masonry infill walls 

The above photo illustrates classic X-shaped shear cracking that occurs in response to lateral 

seismic forces.   
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Photo courtesy FEMA 

Figure 2-3 ï 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 ñsoft storyò failure.   

 

Photo courtesy FEMA 

Figure 2-4 ï House off of its foundation 

This house did not have enough tie-downs to hold it to its foundation. 
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Photo courtesy Fred Turner, EERI 

Figure 2-5 ï Pounding, 2010 Chilean Earthquake 

These two buildings were of dissimilar height and stiffness, and were too close together. Their 

reaction to the seismic waves was different, so they pounded each other. 

 

Photo courtesy Dave Karina, ACIA 

Figure 2-6 ï 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 2-7 ï Unreinforced masonry building with wall failure, 2003 San Simeon EQ 

Unreinforced masonry buildings have no tensile resilience, hence are brittle and very dangerous 

in earthquake-prone regions. 

 

Photo courtesy Fred Turner, EERI 

Figure 2-8 ï 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 2-9 ï Ground scarp through building 

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

 

Photo courtesy Cal EMA 

Figure 2-10 ï Partial collapse of structure 

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

Figure 2-11 ï Racking damage to porch, 1994 Northridge Earthquake 

 

Photo courtesy Fred Turner, EERI 

Figure 2-12 ï Damaged chimney, 2010 Baja Earthquake 
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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 at the roof line. 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 these 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 buildings, and the violent winds 

of strong 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 

foundation; 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 undermine 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 2-13 ï 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 water caused the damage shown. 
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In Figure 2-14 (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 house in the wall closest 

to the stairs.  This house actually does not belong to the foundation it is resting on, but floated 

there from another place! The house was not attached to its foundation, which is common in 

some parts of the country. 

Figure 2-15 (page 41) shows how 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 2-16 shows a steel frame building that suffered damage from storm surge in Hurricane 

Katrina.  The lower story is completely stripped of all non-structural features, and some of the 

second story has suffered the same fate.   

In Figure 2-17 (page 42), the lower parapet was blown off by hurricane-force 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 courtesy Raymond Lui, SEA 

Figure 2-14 ï Wood frame home floated off its foundation, 2005 Hurricane Katrina 
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Photo courtesy Raymond Lui, SEA 

Figure 2-15 ï Scouring under sidewalk, 2005 Hurricane Katrina 

 

Photo courtesy Raymond Lui, SEA 

Figure 2-16 ï Storm surge damage to steel frame building, 2005 Hurricane Katrina  
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Photo courtesy Raymond Lui, SEA 

Figure 2-17 ï 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, but the effects to structures are the same.  Complete destruction or extreme 

damage can occur to neighboring structures, while other structures in the vicinity will suffer 

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 activities, and fire damaged buildings may be part of the SAP 

evaluatorôs work in an explosion incident. 
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Photo courtesy Texas City Firemanôs Union 

Figure 2-18 ï 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 hardening.  Another ship 

in the harbor also carried ammonium nitrate.  The first ship caught on fire, and firefighters were 

unable to put the blaze out.  The first ship exploded with such force that two aircraft flying 

overhead were destroyed, and a steel frame factory building three miles away suffered heavy 

damage. A surface wave was created by the explosion in the harbor that resembled a tsunami and 

caused extensive damage there.  The explosion also set the other ship in the harbor on fire, and it, 

too, eventually exploded.  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 one of the largest 

explosion disasters in U. S. history. 

Figure 2-19 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 capacity became extremely hazardous to survivors and rescuers alike.  At one point, 

the wind speed increased to the extent that rescuers had to evacuate the building until the winds 

reduced, due to the building remnants being so fragile.  Neighboring buildings suffered 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 orange paint for tracking purposes. 
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Photo courtesy FEMA                  Photo courtesy FEMA 

Figure 2-19 ï Terrorist bombing, 1995           Figure 2-20 ï Explosion, 2002 Puerto Rico 

Oklahoma City, OK 

Figure 2-20 shows the damage from an explosion at the Humberto Vidal building in Puerto Rico. 

The explosion caused the collapse of one of the buildingôs lower stories.  Natural gas may have 

been involved in the blast. 

2.4  The Safety Assessment Program 

Every successful program has a goal, and the Safety 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 after the primary goal has been met.  Identification of damaged structures and the 

nature of their difficulties is a by-product of the program, which in itself is very useful to local 

governments.  However, in accord with the 1992 Post-Disaster Safety Assessment Plan, the 

primary goal of the Safety Assessment Program is: 

¶ 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 their recovery 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 normalcy.  Shelters 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.  There will be some 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, SAP evaluators will need to conduct themselves 

professionally under all situations and conditions.  That may mean making some unhappy in 

order to make them safe.  Assistance from local governments with protection of SAP evaluators 

and enforcement of their findings will greatly help with these cases. 

In 1989, the Applied Technology Council presented ATC-20, Procedures for Postearthquake 

Safety Evaluation of Buildings, and the companion field manual ATC-20-1. Since then, other 

publications have been released by ATC: 

¶ ATC-20-2, Addendum to the ATC-20 Postearthquake Building Safety Evaluation 

Procedures 

¶ ATC-20-3, Case Studies in Rapid Safety Evaluation of Buildings 

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

These publications well define the process and procedures for determining the safety of buildings 

for continued occupancy.  They have essentially been incorporated into the Safety Assessment 

Program as found in this manual.  As time goes on, the Safety Assessment Program will no 

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

structures. 

In 1992, the California Governorôs Office of Emergency Services (now Cal EMA) published the 

state plan on safety assessment known as the Post-Disaster Safety Assessment Plan.  This 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 ATC-20 procedures use a three-placard system.  These placards are used 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 

placard 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 whether or not the building 

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

The history of the placards goes back to the 1970s when the California Governorôs Office of 

Emergency Services and the Structural Engineers Association of California developed the 

original versions.  In 1989, ATC-20 introduced the three original color-coded placards based on 

the earlier versions: 

¶ INSPECTED (green) 

¶ LIMITED ENTRY (yellow) 
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¶ UNSAFE (red) 

The 1989 Loma Prieta Earthquake was the first time these ATC-20 placards were used.  After 

Loma Prieta, 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 ATC-20-2.  The current placards used by jurisdictions, and explained 

in this publication, are from ATC-20-2. 

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 ATC-20-2 placards. 

2.5.1  Inspected (Green) 

The following is an example of the INSPECTED placard. 

 

The definition of the INSPECTED placard is: 

¶ No apparent hazard found 

¶ Repairs may be still required 

¶ Lateral and vertical load capacities have not been significantly decreased 

¶ Lawful occupancy is permitted 

It is clear from this that the expression ñsignificantly decreasedò is a subjective one. There is no 

scale by means of which one can measure ñsignificant.ò One must use judgment as to the impact 

of potential damage from the disaster on the lateral force and vertical load systems.  Such 


