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SUMMARY

A successful disaster response depends greatly on how well and how quickly resources can be
mobilized and allocated. To do this effectively, there must be a system in place that can collect,
prepare and send the resources; and a system at the other end that can effectively receive and

deploy them.

The information gained from the Northridge Earthquake and the lesson learned by the City of Los
Angeles and its surrounding areas can be of great value to jurisdictions around the world in
planning and preparing for future disaster and emergency situations.

GENERAL
General Description of the Los Angeles Area
Area and Population

Los Angeles is approximately 460 square miles in area with a
3.5 million people - a population comparable to that of New
Zealand. It is immediately surrounded by over 90 smaller
incorporated cities and unincorporated Los Angeles County
areas.

Los Angeles is the largest city in Los Angeles County,
accounting for quarter its area and half its population. It is
irregular in shape with boundaries stretching over 60 miles from
its northern end in the San Fernando Valley ("the Valley") to its
Southern point on the San Pedro Peninsula and sea port and
extends east-west approximately 40 miles at its greatest extent.

Resource Problem

To serve its citizens, the City of Los Angeles has over 30,000
city employees, a huge public works department, its own water
and power department, and large inventories of equipment as
well as the largest building department in the world. Yet even
with all these resources it can easily be overwhelmed by a large
scale disaster. Just like any other smaller city or town, Los
Angeles must depend on outside technical and material
resources. It just experiences these limitations at a much larger
scale.
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Building Stock

The City’s 800,000 parcels of land with well over 2.0 million
structures presents a dauntingly complex emergency response
problem. These structures are mostly of wood frame stucco
exterior construction. Most are single family, single story
residential buildings; there are also many multi-story apartment
and condominium buildings.

In addition, there are large numbers of buildings considered
extremely vulnerable to seismic activity, including older
unreinforced masonry buildings and nonductile concrete and
infill wall buildings. Most of the seismically vulnerable
buildings are confined to the more densely populated
metropolitan areas.

There are also over 600 large concrete or steel frame structures,
mostly used as business offices and medical buildings

The San Fernando Valley

The San Fernando Valley area currently has a population of
over 1.2 million. Most of the construction activity in this area
has occurred since the late 1940s (shortly after WWII) in
response to the demand for housing.

The Valley area developed into a suburban area consisting
mostly of one and two story houses and two or three story
apartment buildings (many with tuck-under parking).

There are also numerous commercial and industrial buildings -
mostly single story. The Valley area is approximately 15 miles
east-west and 10 miles north-south.
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The Department of Building and Safety (DBS)
Size

The Building Department’s large staff of over 1,000 employees
was at the time of the Northridge Earthquake composed of
approximately:

550 Building Inspectors

200 Engineers (mostly civil and structural and smaller
number of electrical and mechanical)

250 Administrative and Clerical Personnel

Mission

a. During Normal Times

During normal times the Department of Building and Safety
staff enforces building, zoning, electrical, and mechanical codes
through plan review and building inspection.

b. During Emergencies

During emergencies however, the Department also becomes
responsible for (with respect to private property):

Structural safety assessment of damaged buildings and
structures and the identification of those that are unsafe to
occupy.

Identification of imminent hazards; when these are found, the
Department can order abatement including repair, temporary
shoring, or demolition.
Estimating the extent of damage, including the total and
individual cost of repair of damaged structures.
EMERGENCY PLANNING HISTORY
A series of jolting events helped the City cope with the
Northridge Earthquake. These events had a great influence on
emergency planning and preparedness efforts.

A. Prior Events and Disasters

1971 Sylmar Earthquake, a major earthquake in the San
Fernando Valley (6.4 magnitude):

@ Damaged City Hall and brought down structures 30
miles away.

@ Led to the establishment of the Emergency Operations
Organization in 1980. The EOO is charged with citywide

emergency planning and preparedness efforts.

1985 Mexico City Earthquake:

® (Collapsed a large number of modern high rise buildings
and resulted in over 5,000 deaths.

® The emergency response and rescue efforts lacked
coordination and planning.

These factors spurred stronger interest in preparedness and
emergency planning.

1987 Whittier Narrows Earthquake:

® Happened in the immediate area of Los Angeles - only
30 miles South of Metro LA

@ Occurred in the midmorning and pointed to inadequacies
in the City’s ability to quickly determine the structural
integrity of key City buildings.

® Approximately half the City employees went home for
fear of reentering their buildings.

® Reoccupancy of city buildings and establishing
emergency response functions immediately after the
event became primary considerations.

® As a result, special Damage Assessment Team were
established to make immediate inspections of key
facilities for structural safety after earthquakes or other
disasters.

1989 1.oma Prieta Earthquake (San Francisco area):

@ [os Angeles sent mutual aid assistance for building
structural safety assessment.

® Over 200 Department engineers and inspectors were
organized, coordinated, and transported for emergency
activities.

® This showed that the Department could coordinate its
large staff for emergency response purposes.

Invaluable experience was gained in damage assessment
activities.  This marked the first use of the ATC-20
standardized placarding and assessment methodology which
had been introduced by State Office of Emergency Services
only two months before.

1992 Civil Disturbance:

@ Resulted in a high degree of coordination with other City
Departments and County and State agencies.

@ Marked the Department’s first extensive use of the
Incident Command System in a major response activity.
This organizational structure allowed the Department to
effectively mobilize and quickly handle its structural
safety assessment operations.

All of these events, as well as a series of other national declared
disasters in the Los Angeles area (wild fires, floods, mudslides,
etc) expanded the experience level of both Department personnel
and the staff of other City departments.

B. Emergency Operations
The Emergency Operations Organization (EOO)

The Emergency Operations Organization (EQQO) played a key
role in the City response to the Northridge Earthquake. It
effectively brought together all the critical City departments and
resources. All response and recovery operations were
coordinated through its divisions and member departments.

The EOO is composed of the Mayor (who acts as Director
during emergencies) and the Emergency Operations Board,
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which is made up of the general managers of key City
departments. Staff from the city departments making up the
EOO serve on various committees to develop and improve the
City’s emergency response plans and recovery plans. The roles
of some of the Departments that make up the EQO are

Department of Personnel (Volunteer registration and resource
pool)

Department of Public Works (Demolition and debris removal)

Department of Building and Safety (Structural Safety
Evaluation)

Police Department (First responders)

Fire Department (First responders, urban search and rescue)

Department of Recreation and Parks (Sheltering)

Department of General Services (Equipment and supplies)
The Emergency Operations Cenire (EOC)

An important element of the EOQO is its Emergency Operations
Centre (EOC). During emergencies the EOC coordinates and
allocates emergency resources and coordinates with County,
State and Federal emergency agencies.

The Emergency Operations Centre is the most important
communications and intelligence link between city departments
during an emergency. It puts together in one room
representatives from all departments so that they can
communicate, coordinate and give mutual support. It also
serves as an information centre for all departments when
allocating the city’s emergency resources. Very importantly, it
coordinates with County, State and Federal emergency agencies
for additional resources when necessary.

During the Northridge Earthquake the face-to-face contacts in
the Emergency Operations Centre made it possible for Building
and Safety to quickly communicate needs to other departments.
These requests included the installation of safety barricades,
making utility cuts, emergency demolitions, and many other
needs.

THE 1994 NORTHRIDGE EARTHQUAKE
A. The Earthquake Threat:
Physical Geography

The physical geography of Los Angeles developed primarily as
a result of continual crustal movements and is described by the
Santa Susana Mountain range, which bounds the city on its
north- eastern edge and separates it from the Mojave Desert.

The San Fernando Valley, the area where the earthquake was
centred, is defined by the Santa Susana Mountains and the Santa
Monica Mountains to the West. The San Fernando Valley is
separated from the metropolitan area of Los Angeles by the
Hollywood Hills, running generally east-west.

Earthquakes

Los Angeles faces a serious earthquake threat as a result of its
position on the Pacific Rim. This threat has seemingly become
more ominous in recent years as a result of increased knowledge
of the complex web of faults that lie underneath the city. While
the locations of many of these faults are known, many faults
have not yet been identified and located.

Underlying the Los Angeles basin area are a series of known
active faults capable of 6.7 magnitude earthquakes every 10 to
20 years, and 7.3 to 7.6 magnitude earthquakes every 100
years.  Some seismologists believe the area possible of
generating earthquakes in excess of magnitude 8. More
importantly, there exist numerous blind thrust faults whose
locations have not yet been discovered. Both the 1994
Northridge Earthquake and the 1971 Sylmar Earthquake (both
epicentred in the San Fernando Valley) occurred on previously
unknown and unsuspected faults.

The Los Angeles basin is considered a very seismically active
area, being located along the edge of the Pacific tectonic plate.
It has over the course of millions of years reformed from what
was at one time a flat plain to a series of mountain ranges with
alluvial fill forming the basin and valleys. The peaks of the
mountains can be likened to the peaks of the European Alps,
with their bases being buried miles below the surface of the
basin.

The San Andreas fault stretches the length of California, and is
located approximately 50 miles from the Los Angeles civic
centre. Although this major fault has a potential for a greater
than 8 magnitude earthquake, an occurrence of this nature it is
not considered as threatening or devastating as a major rupture
on any of the known or hidden blind thrust faults underlying the
metropolitan areas of the city.

B. Time / Magnitude / Extent

On Monday, January 17, 1994 at 4:31 AM, the earthquake
threat to Los Angeles became a reality when a 6.7 magnitude
rupture occurred 12 miles below the San Fernando Valley
community of Northridge. It occurred on an unknown blind
thrust fault. The epicentre was located approximately in the
centre of a residential area containing approximately 1.2 million
people.

EMERGENCY RESPONSE EFFORTS

A. Immediate Response

When the earthquake hit a series of automatic emergency
response functions were automatically initiated.

These important functions were:

Assuring that key city facilities could be reoccupied and used
by emergency response personnel,

The mobilization of Department technical staff and material
resources, and

The activation of the Emergency Operations Centre and the
staffing of the Department station.



1. Assuring Reoccupancy of Key City Facilities (Damage
Assessment Teams)

The 1987 Whittier Earthquake taught an important lesson. Half
its employees went home for fear of the structural integrity of
buildings. As a result, a program to immediately assess the
structural safety of key city facilities after a disaster was
implemented.

Triggered by the earthquake, specialized Building and Safety
Damage Assessment Teams (DATs) were automatically
dispatched to the City’s eight major buildings that would be
needed for carrying on emergency response functions. These
teams consisted of specially equipped groups of structural
engineers and building inspectors with preassigned city
buildings. These buildings included City Hall, Parker Centre
(the main police building), and six other Civic centre buildings.
These buildings, used by city employees during emergency
response efforts, must be immediately evaluated to assure that
they are not structurally compromised and can be reoccupied.

The team members are equipped with hand-held two way radios,
cellular phones and beepers used to communicate with each
other, the Department, and any other city agency. They are
outfitted with a special uniform, field equipment and insignia
identify them and help assure their entry into city buildings and
through police lines.

Once key city buildings are reviewed, the Damage Assessment
Teams (DATs) are on call to evaluate other city buildings on
request. The DAT members are also heavily depended on for
establishing and getting the Department command posts up and
running.

On the morning of the earthquake, the first team members
reported to City Hall at 4:45 AM.

Mobilization of Resources
a. Building and Safety Personnel

All Department personnel carry a wallet card with instructions
on what to do in the event of an emergency. These instructions
call for them to report to their normal work location or the
nearest Building and Safety District Office after an emergency.
They are also instructed to tune their radios to a special
broadcast channel for instructions.

The Broadcast Company, KFWB, is a very active participant in
the City’s emergency planning and has agreed to play an
important part in communicating information and instructions to
City staff during emergencies.

The time and location of the earthquake greatly affected the
ability to respond. Most of the Department’s staff live in the
San Fernando Valley and were directly impacted by the
earthquake. Many were awakened by extremely violent shaking
of their homes. Structural and nonstructural damage forced
many Department employees to tend to personal emergencies
and disasters and they were unavailable for city service for two
or three days following the event.

Also, the loss of freeway access heavily impacted transportation.
Resulting congestion on surface streets created severe
transportation delays. A normal 45 minute commute from the
Valley to the downtown civic centre could now taking 90
minutes and longer.

So even though the city had a great supply of personnel and
material resources, in the immediate aftermath of the earthquake
many of the resources were not available for emergency use.

b. Command Post

Once the Department staff began showing up at the District
Offices. they needed to be organized and directed. This was
done through the field command post.

Establishing the Command Post was a priority but it was fraught
with a number of resource and intelligence problems. .

® These difficulties stemmed mainly from the lack of
decision making information.

® [t became important to know about the extent of damage
and where it was concentrated so it could be determined
where resources were most needed.

The "big picture" of the extent of damage came slowly as
department staff reported from their neighbourhoods.
Information was also coming in from that collected in the City’s
Emergency Operations Centre and communicated to the
Department Operations Centre (DOC) in City Hall

Based on the early information, the Van Nuys District Office (
the Department’s major San Fernando Valley office) was
established as a field command post on the morning of the
earthquake. Eventually three other smaller command posts were
established.

Initial reconnaissance information from police and fire
department indicated that the Valley area was the hardest hit.

® Fire trucks drove up and down city streets to survey
damage.

@ Police and fire helicopters performed aerial survey

® The Van Nuys command post lacked power and water,
and emergency damage assessment supplies and
communications equipment were in short supply.

Electric power had been temporarily disrupted and emergency
generators were not available.

Water was unavailable for over a week. The main distribution
system started at the North end of the Valley and was heavily
damaged.

All phones including cellular were not working, and imitial
communications were through hand held radios, of which the
Department had approximately 70.

An organizational structure had to quickly be established to
handle supplies, logistics, the media and converging technical
staff support.

c. Emergency Operations Centre

The most important communications and intelligence link that
any city department has is through the Emergency Operations
Centre. It is a facility developed by the EOO to serve as a
centralized information and coordination centre for all city
departments during emergencies.






