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EXECUTIVE SUMMARY
1.0 Research, Methodology, Key Findings, and Goals
1.1 Introduction
One of the issues the fire service has historically faced is how to adequately
define the levels of service for the community it protects. As part of the
Commission on Fire Accreditation International (CFAI) process, a Standards of
Cover (SOC) document is developed and adopted by the agency having
jurisdiction. This SOC is designed to provide elected officials and residents an
overview of information on Anaheim Fire & Rescue (AF&R) operations and efforts
to engage community risk management as a means to enhance the safety of our
citizens. It is not intended to be a stand-alone document, but to be used in
conjunction with AF&R’s five-year strategic plan. The analysis in this SOC reviews
the adequacy of the existing deployment system, historical response times, type
of incidents, times incidents occur, community growth patterns, and indentifies key
findings based upon analytics.
While developing this SOC, it became clear that AF&R needed to establish
service level goals. As AF&R proceeded to establish its service level goals, it did
so based on the national standards such as NFPA 1710, the CFAI accreditation
model, the ISO grading schedule, and historical response data. While the SOC
provides an overview of risk assessment, deployment of resources and an
analysis of current performance, the strategic plan outlines the resources needed
to address the service demands, of the community as outlined throughout this
document.
This report is presented in 6 sections, including this Executive Summary
summarizing the significant findings and recommendations. Following the
Executive Summary is a technical report with supporting data that explains the
methodology. This SOC document is in compliance with Strategic Plan
Recommendations #1 – Agency Accreditation and is supporting documentation
for Recommendation #4 – Resource Deployment.
1.1.1 Overview and Terminology
Key terms in understanding standards of cover are distribution, concentration,
cascade of events, and effective response force. These are measures used to
objectively and quantitatively analyze the relationship between existing or new fire
station locations, equipment and the fire department's capacity and capabilities.
These are covered in the Technical Report of this document. The Standards of
Cover systems approach consists of the following eight components: Existing
Deployment, Risk Identification, Risk Expectations, Service Level Objectives,
Distribution, Concentration, Performance, Reliability, Stakeholder Input, and
Overall Evaluation. While there are many factors to consider when considering
risks, time and resources are critical when mitigating AF&R’s call types. A rapid
response with the appropriate type and amount of resources are key factors when
measuring the outcome of emergency calls.
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1.1.2 Policy Background
It is important to understand the parameters of policy decisions under the city’s
charter. Currently, there are no federal or state regulations directing the level of
fire service response times and/or outcomes. However, a myriad of regulations
dictate those services must be done with the safety of responders and those
being served in mind. Historically, the City of Anaheim has made significant
investments in AF&R. The result has been a well trained and equipped work force
to respond to all types of hazardous incidents in safe manner.
1.1.3 Stakeholder Input
AF&R hosted community meetings and sent surveys soliciting stakeholder input
with regards to acceptable levels of service and expectations. Residents,
business owners, and community leaders were consistent in their expectations of
AF&R. “Get there fast, tell us what you’re doing, take care of the problem, take
away the pain, and be nice” were common statements. Regardless of the
terminology used, it is apparent that customers expect a fast response to mitigate
their emergency and want it done in a professional manner.
1.1.4 State of Anaheim Fire & Rescue
AF&R provides a high level of service to the City of Anaheim. The City of Anaheim
is a dynamic and diverse city that requires specially trained fire personnel such as
Paramedics, Hazardous Materials, Urban Search and Rescue, Water
Rescue, Weapons of Mass Destruction, etc. AF&R continues to provide
these services. However, like most fire agencies, the economy has
FINDING:
impacted AF&R. Over the past 5 years AF&R has reduced its field staffing
Metro Net early
by 24 (8 per day) and has taken two engines out of service. In order to
dispatching
maintain the expected level of service, AF&R has assigned untraditional
duties to personnel and units. For example, existing Paramedics were
procedure has
placed on 3 of the 5 truck companies. This cultural shift in AF&R is in line
decreased call
with the evolving demands placed on a modern fire agency. While fires
taking time.
declined from 2010 to 2011 other calls for service, primarily medical calls,
Since this
has increased. AF&R plans to place Paramedics on remaining truck
companies in the future. The redeployment of Paramedics has increased
change, Metro
the concentration of units and personnel trained to intervene to AF&R’s
Net is
highest call type demand, medical aids. With the addition of Paramedics to
dispatching
truck companies, Metro Net Dispatch has altered their dispatching
calls under 60
procedures to limit the amount of questions required to determine the level
seconds 81% of
of medical aid. This early dispatching procedure has decreased the amount
of time it takes to dispatch medical calls. Since its implementation Metro
Nets performance of dispatching medical aids under 60 seconds is 81%, up from
44% prior to this procedure.
In 2012 AF&R responded to 8.5% (31,084) more 911 calls than in 2011 (28,752).
Anaheim continues to handle the area’s needs with its own resources and on
occasions through reciprocal mutual aid agreements. With an increase in
demand, providing an adequate level of fire, rescue, and EMS within the context
of limited fiscal resources, a complex geographic city boundary, competing needs,
an aging population, and the unknown impact of Health Care Reform is
challenging. However, this report made significant key findings that will assist with
7

improving services, as well as, recommendations that will assist in effectively
planning for the future.
1.1.5 Deployment
The goal of resource deployment is to put the appropriate types and amount of
equipment on scene of an incident within an acceptable time frame. The
Distribution and Concentration of resources must be strategically located across
the community. Distribution is the geographic location and number of fire stations,
equipment, and personnel for all hazard incident initial intervention. Traditionally,
square miles, density, and call volume dictated distribution. Concentration is the
number and spacing of resources needed to assemble an “effective response
force” in relation to critical tasks and a defined timeline. This report analyzed
distribution and concentration as it relates to current and past demands, trends,
and historical response times.
A detailed analysis of prior response statistics and the use of Fireview and
Deccan CAD Analyst software provide a clear picture of the existing gaps in
service levels to sections of the city. This is, in part, due to the geographic
shape of the city. Other factors include a mix of urban, suburban, rural
FINDING:
population densities, a dense concentration of resources, as well as
Time and
topography such as steep hills and open space. The following map shows
Resources are
AF&R’s current resource locations and capable response times. The light
critical key
blue color indicates travel time within 4 minutes. The darker the blue
indicates an overlap of area where more than one unit has a travel time
factors when
within 4 minutes. The darkest blue indicates more than 2 units has a travel
trying to
time within 4 minutes. The white area indicates gaps where AF&R does not
achieve positive
meet the benchmark travel time within 4 minutes. As indicated in the below
outcomes for
map, AF&R has a high concentration of resources able to meet the
benchmark travel time on the western side of the city, while the northwest,
the customers
central and eastern areas show gaps in coverage. Over 70 redeployment
we serve.
models were studied and all had positive improvement to response times.
Recommendations to improve these gaps can be found in the proposed
deployment options in AF&R’s strategic plan.
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Positive outcomes are the driving force behind measurements, whereas; time is a
factor in the rate of fire growth and outcomes of other emergencies such as
medical calls, exposure to or release of Hazardous Materials, and Technical
Rescues. Currently, there is no formal written measurement or acceptable
outcome for AF&R. This study used NFPA 1710 response standards as the
benchmark goal to measure against.
AF&R resources are distributed and concentrated adequately to handle two single
alarm high hazard occupancy fires and three single resource calls for service
simultaneously, before depleting all local resources and relying on mutual and
automatic aid. However, automatic aid is used frequently on the outer edges of
Anaheim’s perimeter as the closest unit is dispatched regardless of boundaries.
This automatic aid agreement is carried out by a Joint Powers Authority (JPA),
Metro Net Dispatch. Also, it’s worthy to mention, mutual aid into the City of
Anaheim is not in balance with what AF&R responds to outside of the City
boundaries.
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1.1.6 Key Findings
The following are key findings made during this analysis:
KEY FINDING 1
The current location of fire stations was likely based on available land rather than
best distribution of resources. This, along with growth of the City, and call
demand, has caused gaps in service level response times.
KEY FINDING 2
The geographic boundaries of Anaheim pose a challenge to providing identical
levels of service across the entire City. Anaheim is a mixed use city that ranges
from rural to urban interfaces. Topography such as hills and large open spaces
combined with an elongated shaped city causes resource distribution challenges.
KEY FINDING 3
AF&R’s overall 90% performance for 1st unit total response (reflex) time over a
three year period is 9 minutes and 38 seconds.
KEY FINDING 4
Over 70 redeployment models were studied using historical Computer Automatic
Dispatch (CAD) data and predictive modeling software. All models evaluated had
a positive improvement on travel times.
KEY FINDING 5
The expectations of the customer are consistent with Standards of Cover
measurements. The customer, when calling 911, consistently stated rapid
response times, professional service, and mitigating the emergency were their
expectations of AF&R.
KEY FINDING 6
AF&R is not consistently capturing unit workloads while available for emergency
response in their data system. Inspections, company level training, and routine
duties are recorded in narrative form and/or not at all.
KEY FINDING 7
Out of all structure fires, 80% caused less than $10,000 in structural damage.
Further analysis is recommended to determine if rapid response times is the
nexus for low dollar loss.
KEY FINDING 8
Currently, High, Moderate, Low and Special risk occupancies are dispatched with
the same initial response force.
KEY FINDING 9
The current service levels objectives are based on past budget adoptions where
average response times were used as a form of measurement of performance
and was presented to council as the acceptable level of service.
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KEY FINDING 10
The use of fractal measurements is critical to accurately measure performance. In
the past, AF&R used average response times.
KEY FINDING 11
Recently, AF&R increased their Paramedic concentration by adding Paramedics
to truck companies. While this non-traditional assignment has helped with stacked
calls in some areas, it did not increase distribution and improve response times to
the gaps identified.
KEY FINDING 12
Over the three year analysis period, demand for services peaked and remained
consistent between the hours of 9:00am and 9:00pm. Calls were evenly
distributed between the days of the week.
KEY FINDING 13
Since this study began, AF&R has decreased total response times by modifying
dispatching procedures. This early dispatching procedure has decreased call
taking time. As a result, Metro Net is dispatching calls under 60 seconds 81% of
the time, up from 44%.
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1.1.7 Recommendations
Policy Adoption
The following response time benchmark goals are recommended for formal
adoption and should be measured and reviewed annually.
RECOMMENDATION 1
Utilize the metrics found in NFPA 1710 response time standards as a benchmark
to measure future performance to current service levels and create specialty
response time benchmark.
RECOMMENDATION 2
Adopt AF&R’s Strategic Plan Recommendation #4 (Resource Deployment) to
improve our baseline travel time as measured to the benchmarks.
RECOMMENDATION 3
Consider redeployment of resources with current daily staffing levels by adding,
relocating stations and redeploying units to improve travel times to the identified
gaps.
RECOMMENDATION 4
Utilize peak activity units between the hours of 9:00am and 9:00pm to improve
performance.
RECOMMENDATION 5
Paramedics should be added to all units in order to reduce call taking time and
improve levels of service to the customer.
RECOMMENDATION 6
Increase the distribution of Paramedic units to decrease travel time to identified
gaps in coverage.
RECOMMENDATION 7
Continue the use of early dispatching procedures and utilize other available
technology, such as vehicle pre-emption control to reduce total response times as
identified in AF&R’s Strategic Plan recommendation #2 (Install Emergency
Vehicle Pre-Emption Traffic System on all City traffic signals).
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TECHNICAL REPORT
2.0 Departmental Improvements, Methodology of Evaluating Risk and
Anticipated Growth
2.1 Departmental Improvements and Anticipated Growth of the Community Risk
Assessment Methodology
The City must assess risks based upon the potential frequency (probability of an
incident occurring) and consequence (potential impact should an event occur).
For example, a terrorist act has a low probability; however, if a terrorist act occurs,
the damage, loss of life, and the psychological impact are potentially very high.
This same outlook regarding risk assessment can also be applied to natural
disasters. For example, an earthquake generally does not hit the community
every year; but, if it does strike, the damage can be great. Conversely, medical
emergencies happen every day. The overall potential damage from medical
emergencies to the community as a whole is not nearly as significant as that from
an earthquake or other natural disaster (though these individual incidents greatly
affect those requiring the service). To design future deployment strategies, the
department must be able to compare the potential frequency and potential
damage and impact of their events and their affect on the community.
Risk management is the analysis of the chance of an event occurring and the
resulting damage that could occur as a result of the event. For example: structure
fires are relatively infrequent in comparison to medical incidents in the City and its
service areas; however, the loss of subsequent dollars, loss of irreplaceable
items, and loss of business or jobs make the consequences of such fires high;
activation of automatic fire alarms is high probability with low consequence;
earthquakes or a large hazmat incident may be infrequent but represent a large
potential loss of life and property. Comparatively, a dumpster fire may be a high
probability but have little consequence outside of the fire response. With an
understanding of the different levels of probability and consequences, proper
strategic planning with respect to risk management, and resource deployment can
take place.
The challenge in community risk management does not lie solely in the work
necessary to assess the probabilities of an emergency event in a community, but
in the political arena as well. It is policymakers who will determine the level of
service to be delivered.
The evaluation of fire risks must take into account the frequency and severity of
fires and other significant incidents. Determining risk by analyzing past statistical
information and projected growth in the service area is essential to the
development of a workable five-year fire department strategic plan. Risk
assessment can fall into different quadrants, which impose different requirements
for the commitment of resources to safely handle the incident.
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Probability and Consequence Matrix

High Probability
High Consequence

Moderate Risk

Maximum Risk

Low Isolated Risk

High/Special Risk

Low Probability
Low Consequence

Low Probability
High Consequence

PROBABILITY

DISTRIBUTION

CONCENTRATION

High Probability
Low Consequences

CONSEQUENCES

The relationships between probability and consequence and the City’s service
level goals determine the needed concentration and distribution of resources.
Distribution is the number of resources placed throughout the City. Concentration
is the number of resources needed in a given area within the City. This varies
depending on many factors including the number of events (calls) for service; the
risk factors of the area; the availability, reliability, and time of arrival of secondary
responding units; etc. The challenge is to find the balance for the distribution and
concentration of resources identified to effectively and efficiently meet the service
level demands of the city.
2.1.1 Resource Management
A critical element in the assessment of any emergency service delivery system is
the ability to provide adequate resources for anticipated fire combat situations,
medical emergencies, and other anticipated events. Each emergency requires a
variable amount of staffing and resources to be effective. Properly trained and
equipped fire companies must arrive, deploy, and mitigate the event within
specific timeframes if successful emergency event strategies and tactical
objectives are to be met. Each event, fire, rescue operation, major medical
emergency, disaster response, and other situations will require varying and
unique levels of resources. For example, controlling a fire before it has reached
its maximum intensity requires a rapid deployment of personnel and equipment in
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a given timeframe. The higher the risk, the more resources that are often needed.
More resources are required for the rescue of persons trapped within a high-risk
building with a high-occupant load, than for a low-risk building with a low-occupant
load. More resources are required to control fires in large, heavily loaded
structures than in small buildings with limited contents. Creating an appropriate
level of service requires making decisions regarding the distribution and
concentration of resources in relation to the potential demand placed upon them
by the level of risk in the community. Each quadrant of the chart creates different
requirements in the community for the commitment of resources to safely handle
the emergency.
The objective is to have a distribution and concentration of resources that is
able to reach a majority of events in the shortest period of time to begin to mitigate
the emergency. There are many factors that impact the City risk level, and factor
into the methods chosen to deploy resources throughout the community. They
include:










The historic call patterns.
The distribution of where calls are occurring in the City.
The time of day when calls are occurring.
The ability of occupants to take self-preserving actions.
The construction features predominately used in a given area.
The degree of use of built-in fire protection.
The high hazardous structures and critical infrastructure.
The lack of needed fire flow.
The business type, the activity that occurs within that business and its
contents.

Evaluation of such factors lead to the number of personnel needed to conduct the
critical tasks necessary to contain the event in an acceptable timeframe.
The level of service provided by an agency should be based on the
agency’s ability to cope with various types and sizes of emergencies that the
FINDING:
agency can reasonably expect after conducting a risk assessment. This
AF&R has a
process starts with examining the most common community risk, the
high
potential fire problem, target hazards, critical infrastructure, and an analysis
concentration
of historic call data.
of resources in
Community risk assessment incorporates the various elements of risk
some areas.
among the community as a whole, the frequency of events that occur, the
Gaps in
severity of potential losses, and the distribution of those risks. Overall, the
coverage can be
City will have a wide range of potential risks; and, yes, there will be an
inverse relationship between risk and frequency. The daily event is usually
filled by adding
the routine that results in minimal losses, while significant events are less
and/or
frequent. Toward the highest risk levels on the chart, the events are less
frequent. If the risk management system is working in the community, a
catastrophic loss should be an extraordinary event. The objective of a risk
assessment is to reduce the truly serious loss to a very unusual event for the area
served and involves trying to keep routine emergencies from becoming serious
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loss situations. This is accomplished only when a Standards of Cover has been
developed, which help to provide the necessary resources for those risks
identified within the City in an acceptable period of time.

The purpose of a risk assessment is not only to evaluate risks and hazards in the
City’s response area but also to provide a basic methodology to evaluate existing
response coverage. The process begins with the identification of community
hazards and risks. Hazard is defined as a source of potential danger or an
adverse condition; risk is defined as the possibility of loss or injury; the exposure
to the chance of loss; the probability of an event multiplied by the significance of
the consequence (impact) of the event = Risk (Risk = Probability x Impact). To
determine the overall community risk and vulnerability, several areas must be
assessed.
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Propagation of Community Risk
Prior
Events

Community
Description

Prevention
Notification

Fire

EMS

Special
Operations

Demographic
Profile
Public
Assets

Fire

Prevention

Response
Initial
Final
Initial
Assessment

Community
Outcomes

EMS
Intervention
Special
Operations

Response
Capacity

Community
Outcome

Events

Emergency
Response

Emergency
Response

2.2 Evaluating Community Risk
It is important to provide a description of the scope, complexity, and relationship of
the various risk factors within the City of Anaheim, and the method used to
evaluate these risks.
The information compiled regarding the factors of community risks/hazards will
help determine the needed management and response capability. Resources
committed for risk management, response, and mitigation of risk events that occur
will determine the overall community vulnerability when an adverse event occurs.

Property

Firefighter Safety

Life Safety

Critical
Infrastructure

Defines the Community Risk Potential
Determines

Response
Capability versus
the Community
Risk

Level of preparedness in the community to
control or reduce risk, i.e., engineering,
enforcement and education

Defines the level of community vulnerability
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Policies on the next
level of risk the
community is willing to
accept

2.2.1 Evaluating Fire Service Suppression Capabilities
Firefighters encounter a wide variety of conditions at each fire. Some fires will be
at an early stage and others may have already spread throughout the building.
This variation in conditions complicates attempts to compare fire department
capability. A common reference point must be used so that the comparisons are
made under equal conditions. In the area of fire suppression, service-level
objectives are intended to prevent the flashover point, a particular point of a fire's
growth that makes a significant shift in its threat to life and property. Fire
suppression tasks required at a typical fire scene can vary a great deal. What fire
companies must do, simultaneously and quickly, if they are to save lives and limit
property damage, is to arrive within a short period of time with adequate
resources to do the job. Matching the arrival of resources within a specific time
period is the objective of developing a comprehensive Standards of Cover.
2.2.2 The Stages of Fire Growth
Virtually all structure fires progress through a series of identifiable stages.
Stage 1: The Ignition Stage—The ignition of a fuel source takes place. Ignition
may be caused by any number of factors, from natural occurrences
such as lightning to premeditated arson.
Stage 2: The Flame Stage—The fuel initially ignited is consumed. If the fire is not
terminated in this stage, the fire will progress to the smoldering stage or
go directly to flashover.
Stage 3: The Smoldering Stage—The fuel continues to heat until enough heat is
generated for actual flames to become visible. It is during this stage
that large volumes of smoke are produced and most fire deaths occur.
Temperatures rise throughout this stage to over 1,000 degrees
Fahrenheit in confined spaces, creating the hazard of "backdraft" or
smoke explosion. This stage can vary in time from a few minutes to
several hours. When sufficient oxygen is present, the fire will progress
to the free-burning phase.
Stage 4: Free Burning or "Flashover" Stage—The fire becomes free burning and
continues to burn until the fire has consumed all contents of the room of
fire origin, including furnishings, wall and floor coverings, and other
combustible contents. Research into the flashover phenomenon has
yielded criteria that precisely measure when flashover occurs; however,
any exact scientific measurement in the field is extremely difficult.
Observable events that would indicate a flashover are "total room
involvement" and "free burning."
These indicators are easily
observable by firefighting personnel and the public and can be easily
recorded and retrieved for future evaluation. Both scientific tests and
field observations have shown when flashover is experienced, it has a
direct impact on fire protection and the ability of the emergency services
system.
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a. Flashover occurs at a temperature between 1,000 and 1,200
degrees Fahrenheit. These temperatures are well above the
ignition points of all common combustibles in residences,
businesses, and industries. When this temperature range is
reached, all combustibles are immediately ignited. Human
survival after this point is highly improbable without
specialized protective equipment.
b. At the point of flashover, lethal fire gases (carbon monoxide,
hydrogen sulfide, cyanide) increase explosively. People
exposed to these gases, even when not directly exposed to
the fire, have drastically reduced chances of survival.
c. Flashover can occur within a relatively short period of time.
Precisely controlled scientific tests indicate that flashover can
occur in as little as two minutes from the flame stage. On the
other hand, field observations of actual fires indicate that total
room involvement can take as long as 20 minutes or more.
There is no way to ascertain the time to flashover since it is
not possible to determine when a fire started. Nevertheless,
a correlation can be drawn between flashover and the entire
fire protection system.
The number of times that fires are controlled before flashover
depends on the entire fire protection system and is not solely
dependent on emergency response forces. Built-in fire
protection, community risk reduction strategies, public
education, extinguishment by citizens, and even the type of
fuel on fire are all factors that affect flashover. Even when
fires are not extinguished by firefighting forces, these
personnel often provide other services, ranging from smoke
removal to the restoration of built-in fire control systems. The
objective is all components of the fire protection system, from
public education to built-in fire protection to manual fire
suppression, are maintained at a level to provide adequate
service and the performance of each is periodically
evaluated.
Flashover is a critical stage of fire growth, as it creates a
quantum jump in the rate of combustion and a significantly
greater amount of water is needed to reduce the burning
material below its ignition temperature. A fire that has
reached flashover often indicates it is too late to save anyone
in the room of origin, and a greater number of firefighters are
required to handle the larger hose streams needed to
extinguish the fire. A post-flashover fire burns hotter and
moves faster, compounding the search-and-rescue problems
in the remainder of the structure at the same time more
firefighters are needed for fire combat operations.
19

2.2.3 The Significance of Flashover
Pre-Flashover
Limited to one room
Requires smaller attack line
Search and rescue is easier
Initial assignment can handle

Post-Flashover
May spread beyond one room
Requires larger and more attack lines
Compounds search and rescue
Requires additional companies

1

Staffing and equipment needs can be reasonably predicted for different risk levels
and fire stages. The correlation of staffing and equipment needs with fires
according to their stage of growth is the basis for response coverage. The goal is
to maintain and strategically locate enough firefighters and equipment so a
minimum effective response force can reach a reasonable number of fire scenes
before flashover and intercede in critical medical emergencies.

1

Courtesy of Northern Illinois Fire Sprinkler Advisory Board, Illinois Fire Inspectors Association
and Northern Illinois Fire Inspectors Association.
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2.2.4 Evaluating EMS Capabilities
Additionally, survival of cardiac death is often time driven. The brain can only be
without oxygen for a short period of time, i.e., four to six minutes. Rapid
intervention is necessary to prevent brain death from occurring.
From an emergency medical perspective, the service-level objective typically is to
provide medical intervention within a six-minute timeframe, as brain damage is
very likely at six minutes without oxygen. However, in a cardiac arrest situation,
survivability dramatically decreases beyond four minutes without appropriate
intervention. Intervention includes early recognition and bystander CPR. The
research recommends using the Utstein reporting criteria for outcomes research
and capture of the following time stamps/points in the cascade of events in an
EMS call that should be tracked.
Events Associated with Cardiac Arrest Resuscitation Attempts
Collapse/Recognition
First CPR-Bystanders

Early
Access

CPR
Witnessed
Arrest

Dispatch Call Receipt
Vehicle Moving
Vehicle Stops

Early CPR

Personnel at Patient’s Side
First CPR-EMS Personnel
First Defibratory Shock

Early
Defibrillatio

RCS Circulation
Intubation Achieved
ROS Ventilation
IV Access Achieved

Early ACLS

Medications Administered
Departure from Scene
Arrival at EM Department

Recommended core time to record
Supplemental times to record if possible

Early defibrillation is often called the critical link in the chain of survival because it
is the only way to successfully treat most sudden cardiac arrests.2 When cardiac
arrest occurs, the heart starts to beat chaotically (fibrillation) and cannot pump
blood efficiently. Time is critical. If a normal heart rhythm is not restored in
minutes, the person will die. In fact, for every minute without defibrillation, the
odds of survival drop seven to ten percent. A sudden cardiac arrest victim who is
not defibrillated within eight to ten minutes has virtually no chance of survival.

2

American Heart Association
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The shortest possible response times create the highest probabilities of
resuscitation. An important evaluation point lost on most agencies is the time
crews reach the patient’s side. Often the clock stops when the vehicle arrives or
stops at the address. The key to a successful outcome is the point the patient is
actually contacted. In high-rise communities or other larger complexes, this time
period can be substantial and can most certainly affect the outcome due to
delayed intervention.
This graph from the American Heart Association shows the survivability of a
cardiac arrest in relation to the time it takes to treat:

2.3 Method to Define Building Risk Values
The response area for each fire station is identified as a station district. These
districts are a collection of the multiple-fire demand zones, which are mapped and
split the district into smaller response zones. When a request for service is
received through the 911 system, the Metro Net Communication Center verifies
the call location and uses the computer aided dispatch (CAD) system to identify
the required resources to send. The CAD system takes into consideration special
hazards, routine risks, and isolated risks. Once the call type has been identified,
the correct type of predetermined response is dispatched. For example, a
residential structure will receive three engines, one truck, and one Battalion Chief.
A dumpster fire will receive one engine. This utility allows the dispatcher to
dispatch a predetermined fire alarm assignment quickly to the emergency. The
first in company officer and/or Battalion Chief may request more units as needed
based on the reporting factors from dispatch.

22

The department has identified risk levels for each type of occupancy within the
City of Anaheim. All operations emergency response units are outfitted with
mobile data terminals which contain computer aided dispatch premise information
for identified occupancies. Each fire company has access to a Pre-Fire Plan for
risks that pose a high life hazard, high property loss, conflagration hazard, contain
hazardous materials or have frequent fire occurrence. Pre-Fire Plan maps for the
first-in district are available via computer and also carried as hard copies on each
emergency response apparatus. However, access to pre-fire plans on unit
computers has not been reliable and is cumbersome to work on. AF&R is working
towards a more user friendly program to be used by suppression personnel. Risks
are divided into the following four classifications defined below:




Low Risk Occupancies
Moderate Risk Occupancies
High Risk Occupancies
 Special Risk Occupancies

Low Risk

Moderate Risk

Business Occupancies with fire
sprinklers
Mercantile Occupancies with fire
sprinklers

Business Occupancies without fire sprinklers
Mercantile Occupancies without fire sprinklers
Factory Occupancies with fire sprinklers
Storage Occupancies with fire sprinklers
Public Assembly Occupancies
Smoking Lounges

High Risk

Special Risk*

Factory, Mercantile, Storage and
Single Family dwellings
Hazardous occupancies with
Apartment Buildings
hazardous processes or the presence Hotels and Lodging Houses
of large quantities of hazardous
High Rise Buildings
materials
Institutional Occupancies
*82% of fires occur in residential occupancies.
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2.4 The Cascade of Events
In every emergency there is a sequence of critical events that occur. Part of the
risk assessment includes the evaluation of the department’s ability to respond to
emergencies. The following page illustrates the events that occur prior to a unit
arriving to an emergency.

SOFT

STATE OF
NORMALCY
Event Initiation
Call 911

Alarm Answering Time at Fire/EMS
Communications Center
Performance Indicator: 95% in 15
Seconds

Turnout Time
EMS
Performance Indicator: 90% in 60
Seconds
Special Operations
Performance Indicator: 90% in 80
Seconds
Travel Time
First Unit on Scene
Performance Indicator: 90% in 4
minutes
Effective Fire Force
Performance Indicator: 90% in 8
minutes

The point at which the alarm is transmitted from
PSAP and answered at the Fire/EMS
Communications Center

A process by which an alarm answered at the
Communications Center is retransmitted to
emergency response facilities and response units

The interval between the activation of
station/company alerting devices and the time the
crew is aboard the apparatus and en route (wheels
rolling)

The time interval that begins when a unit is en route
to the emergency incident and ends when the unit
arrives at the scene

Total Response Time (2)

HARD DATA

Alarm Processing Time
90% in 60 Seconds
Performance Indicator:
Seconds
99% in 90

The point at which a call is received and answered
at the 911 Public Safety Answering Point (PSAP)
and is transmitted to Metro Net Communications
Center

Alarm Handling (1)

Alarm Received at 911 PSAP and
transferred to the Fire/EMS
Communications Center
Performance Indicator: 95% in 30
Seconds

The point at which a condition exists requiring
activation of the emergency response team

Placement of 15 fire fighters on scene

Initiate Action Time/Intervention

The point at which operations to mitigate the event
begin and may include size-up, investigation,
resource deployment, and/or patient
contact/intervention

Termination of Event

The point at which units have completed the
assignment and are available to respond to another
request for service or return to their station

1. Alarm Handling: The time interval from the receipt of the alarm at the primary PSAP until the beginning of the transmittal of
the response information via voice or electronic means to emergency response facilities (ERFs) or the emergency response
units (ERUs) in the field.
2. Total Response Time: The time from the call being received at the 911 PSAP and the point at which crews arrive and
intervention begins.
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The response performance continuum is composed of the following:
Event Initiation Point—The point at which a human being or technologic sentinel
(i.e., smoke alarm, infrared heat detector, etc.) becomes aware that conditions
exist requiring activation of the emergency response system. These are factors
that occur, resulting in activation of the emergency response system. Factors
may delay the initiation or call for help by seconds, minutes, hours, or even days
before assistance is requested. An example is the patient who ignores chest
discomfort for days until it reaches a critical point at which time he/she makes the
decision to seek assistance.
Alarm Received and Transmitted—The point at which a call is received and
answered at the 911 Public Safety Answering Point (PSAP) and is transmitted to
Metro Net Communications Center.
Alarm Answering Time—The point at which the alarm is transmitted from
PSAP and answered at the Fire/EMS Communications Center.
FINDING:
Alarm Processing Time—A process by which an alarm answered at the
Past response
Communications Center is retransmitted to emergency response facilities
performance
(ERFs) or to emergency response units (ERUs) in the field.
has been
Turnout Time—The interval between the activation of station and/or
factored in a
company alerting devices and the time when the responding crew is aboard
variety of ways
the apparatus and the apparatus is enroute (wheels moving) to the call as
and has not
noted by the mobile computer terminal or by voice notification by the officer
to dispatch that the company is responding.
been consistent.
This analysis
Travel Time—The point at which the responding apparatus signals the
utilized the
dispatch center that they are responding to the alarm and ends when the
cascade of
responding unit notifies the dispatcher of its arrival on scene (via voice or
events to
mobile computer terminal notification).
clearly identify
On-Scene Time—The point at which the responding unit arrives on the scene of
the emergency.
Initiation of Action—The point at which operations to mitigate the event begin.
This may include size-up, investigation, resource deployment, and/or patient
contact/ intervention.
Termination of Incident—The point at which units have completed the
assignment and are available to respond to another request for service.
Total Response Time—The time from the call being received at the 911 PSAP
and the point at which crews arrive and intervention begins.
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INDUSTRY STANDARDS ON MEASURING PERFORMANCE
3.0 Insurance Service Office, Fire Suppression Rating Schedule, Public
Protection Classification, NFPA 1710, Special Operations
3.1 Insurance Service Office (ISO) Grading Schedule
For a broad spectrum of commercial and personal lines of
insurance, ISO provides statistical, actuarial, underwriting, and
claims information and analyses; consulting and technical
services; policy language; information about specific locations
and communities; fraud-identification tools; and data
processing. In the United States and around the world, ISO serves insurers,
reinsurers, agents, brokers, self-insurers, risk managers, insurance regulators,
and other government agencies.
Since the middle of the 19th century, U.S. property insurance companies have
funded initiatives aimed at loss prevention and fire mitigation. In the battle against
fire losses, one of the industry’s tools is the Public Protection Classification
(PPC™) program administered by ISO.
The PPC program evaluates a
community’s public fire-protection capability and assigns a protection-class rating
from 1 to 10. Class 1 represents exemplary fire protection; Class 10 means that
the area's fire-suppression program does not meet ISO's minimum criteria.
3.1.1 The Fire Suppression Rating Schedule
In 1980, ISO introduced a new version of the schedule, now known as the Fire
Suppression Rating Schedule (FSRS), as the basis for the PPC system. The
FSRS assigns credit points to recognize a community's performance on
measures related to fire suppression. The schedule objectively evaluates
FINDING:
each item and uses the evaluations in a mathematical calculation of the
The City
amount of credit. Using the FSRS, ISO develops a PPC number for each
currently has a
community. The number represents the average class of fire protection for
Class 2 rating.
small to moderate-size buildings; the vast majority of all buildings in nearly
all cities. The system compares the average available protection with the
average protection needed for such buildings.
3.1.2 Determining the PPC for a Community
ISO’s evaluation of a Community’s fire suppression system includes a review of
the dispatch center, fire department, and water supply infrastructure.
A
community’s strengths and /or weaknesses relative to specific criteria in each of
those categories will determine the community’s public protection classification.
Communities can have different combinations of strengths and weaknesses yet
still receive the same PPC. Therefore, the PPC number alone does not fully
describe all the features and capabilities of an individual fire department.
Generally, the classification numbers suggest the following:
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Classes 1 through 8 indicate a fire suppression system with a credible
dispatch center, fire department, and water supply.
Class 8B recognizes a superior level of fire protection in an area lacking a
creditable water supply system. Such an area would otherwise be Class 9.
Class 9 indicates a fire suppression system that includes a creditable
dispatch center and fire department but no creditable water supply.
Class 10 indicates the area’s fire suppression program does not meet
minimum criteria for recognition.

For many jurisdictions, ISO publishes a “split class,” such as 6/9. In such
jurisdictions, all properties within 1,000 feet of a water supply (usually a fire
hydrant) and within five road miles of a fire station are eligible for the first class
(Class 6 in the example). Properties more than 1,000 feet from a water supply
(usually a fire hydrant) but within five road miles of a fire station are eligible for
Class 9. All properties more than five road miles from a fire station are Class 10.
3.1.3 Proposed Revisions to the FSRS
The Fire Suppression Rating Schedule (FSRS) is the basis for the ISO’s public
fire protection classification activities nationwide. The FSRS focuses review on
three specific areas of operation—the dispatch center, fire department, and water
supply. Although it is essential to consider these criteria in the community
planning process, do not mistake these evaluations as a measurement of the
quality of services being provided. As noted in a Charleston, South Carolina (an
ISO-graded Class 1 department), post-incident report, in which nine firefighters
were lost in a single fire incident, several performance issues contributed to the
outcome of this particular incident; while the FSRS has an important place in the
community risk assessment model, it should not be the only criteria utilized in the
evaluation process. The FSRS schedule is currently under review and is
scheduled to be updated in the near future.
3.1.4 The Effect of PPC on Insurance Premiums
ISO provides insurance companies with public protection classifications and
associated details, including fire station locations, response area boundaries, the
location of hydrants, and other water supply details. But because insurance
companies, not ISO, establish the premiums they charge to policyholders, it is
difficult to generalize how an improvement (or deterioration) in PPC will affect
individual policies, if at all.
However, ISO’s studies have consistently shown that, on average, communities
with superior fire protection have lower fire losses than do communities whose fire
protection services are not as comprehensive. Consequently, PPC does play a
role in the underwriting process for many insurance companies.
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Class
1
2
3
4
5
6
7
8
9
10

Percentage Credited
90.00 or more
80.00 to 89.99
70.00 to 79.99
60.00 to 69.99
50.00 to 59.99
40.00 to 49.99
30.00 to 39.99
20.00 to 29.99
10.00 to 19.99
0 to 9.99

AF&R completed the process and was notified on October 25, 2011 that
the classification for the City of Anaheim is Class 2.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 1710
3.2 Origin and Development of NFPA 1710
The development of this standard, first adopted in 2000, revised
in 2004 and 2010. Technical committee members are appointed
by NFPA to represent several fire and governmental
organizations. In the case of this standard, NFPA 1710
represents the first organized approach to developing a
standard, defining levels of service, deployment capabilities, and
staffing levels for those "substantially" career fire departments.
Research work and empirical studies in North America were
used by the committee as a basis for developing response times
and resource capabilities for those services being provided, as
identified by the fire service. NFPA 1710 provides the user with a template for
developing an implementation plan in respect to the standard. The NFPA 1710
standard set forth in concise terms the recommended resource requirements for
fires, emergencies, and other incidents.
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TOTAL RESPONSE TIME
Event Initiation
(Call 911)

Alarm Received at 911
PSAP and Transferred
to the Fire/EMS
Communications Center
95% in 30 Seconds

Turnout Time

Alarm Answering Time
at Fire/EMS
Communications Center
95% in 15 Seconds
99% in 40 Seconds

Travel Time
Unit has Left the Station

Alarm Processing Time
90% in 60 Seconds
99% in 90 Seconds

On-Scene Time
Unit Arrives at Scene

EMS:
90% in 60 Seconds
Fire Suppression:
90% in 80 Seconds

First-Arriving Unit
240 Seconds
Full Effective
Response Force
480 Seconds
ALS Unit
480 Seconds

Contact with Patient/
Begin Firegound
Operations

Termination of Event

There are three levels of EMS provision recognized in the NFPA 1710 standard:
1. First responder with automatic external defibrillator (AED)
2. Basic life support (BLS)
3. Advanced life support (ALS)
The standard also recognizes EMS transport as a service that may be provided by
the fire department. It is not a requirement that a fire department provide all levels
of EMS service beyond first responder (AED). However, the standard establishes
operational requirements for each level provided by a department. For each level
operational requirements are set forth as follows:
a) First Responder (AED)—A fire department must appropriately
train all response personnel at the first responder with AED
capability level and personnel must arrive within a four-minute
response timeframe to 90 percent of all emergency medical
incidents. The number of personnel must be sufficient to assure
adequate care capability and member safety.
b) BLS—A fire department providing BLS beyond the first
responder level shall adhere to staffing and training
requirements as set forth by the state or provincial licensing
agency. The department must also deploy sufficient mobile
resources to arrive within a four-minute response timeframe to
90 percent of all incidents.
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c)

ALS—A fire department that provides ALS beyond the first
responder and BLS levels shall adhere to staffing and training
requirements as set forth by the state or provincial licensing
agency. The department must also deploy sufficient mobile
resources to arrive within an eight-minute response timeframe
to 90 percent of all incidents.

The NFPA 1710 standard states that staffing and training requirements for both
BLS and ALS transport units are to be determined by the state or provincial
agency responsible for providing EMS licensing.
3.3 Special, Marine, and Wildland Operations:
The fire department is required to formally define the types of special operations
required or expected to be performed in an emergency or other incident. These
types of special operations include, but are not limited to, hazardous materials
response, technical rescue, water rescue, and terrorism response. Regardless of
the fire department's defined special operation capability, all firefighters who
provide emergency response must be trained to the first responder operations
level for hazardous materials, confined space, water rescue, and terrorism liaison
officer. Likewise, all fire departments must define their response capability to
natural disasters, terrorism incidents, large-scale emergencies, and mass casualty
events. When fire departments have established that they will provide response
beyond first-responder level for hazardous materials or confined space
emergencies, they are required to ensure all members involved in this level of
response be trained to the levels specified in the standard. The fire department
must also determine the availability of resources outside the fire department
through federal, state, provincial, or local assistance or private contractors who
are deployed to emergencies and other incidents and the procedures for initiating
such outside response. The fire department must also limit the level of response
to special operation emergencies to the level for which it has staffed, trained, and
equipped its personnel. Additionally, it must have the capacity to initiate a rapid
intervention crew during any and all special operations responses.
The NFPA 1710 standard recognizes many, if not most, fire departments must
respond to either wildland or wildland/urban interface fires. Accordingly, the fire
department must address the service delivery for such occurrences. The
standard specifies the minimum wildland staffing for defined wildland companies,
as well as engine and truck companies that respond to wildland or urban
interface/wildland emergencies. Likewise, deployment requirements for a wildland
initial direct attack are specified.
The Emergency Response System is a functionally-related group of components.
These are areas where a set of needs or requirements work closely together and
are interrelated to achieve a key result. The NFPA 1710 standard addresses five
of these systems.
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1. Safety and Health—Each organization must have an occupational
safety and health program meeting the requirements of NFPA 1500,
Standard on Fire Department Occupational Safety and Health
Program.
2. Incident Management—Each organization must have in place an
incident management system designed to handle expected
incidents. The system must be in accordance with NFPA 1561,
Standard on Emergency Services Incident Management System.
3. Training—Each organization must ensure members are trained to
execute all responsibilities consistent with its organizational
statement.
This training must be accomplished using a
programmatic approach that includes a policy.
4. Communications—Each organization must have a communications
system characterized by:
a. Reliability
b. Promptness
c. Standard operating procedures, terminology and protocols
Departments must also comply with all the requirements set forth in
NFPA 1221, Standard for the Installation, Maintenance, and Use of
Emergency Services Communications Systems.
5. Pre-Incident Planning—Safe and effective operations are
grounded in identifying key and high hazard targets. The standard
requires departments to develop operational requirements to obtain
information regarding these locations.
Together, these five systems help to ensure emergency responders have the
essential tools, information, procedures, and safeguards to operate effectively and
efficiently.
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ANAHEIM RISK ASSESSMENT

4.0 Statistics, Community Risks, Critical Infrastructure, Topography,
Disaster Vulnerability, Physical Assets, and Growth
4.1 Statistical Information
Related statistical information, demographics, economics, housing, as well as
other socio-economic factors such as per capita income, the percent of population
living below poverty line, and unemployment rates are factors that should be
taken into account when assessing community risk. Studies indicate the socioeconomic factors have a direct relationship on the number and severity of fire
incidents. Fires occur disproportionately in areas, which are economically
depressed and are directly linked to the ability to afford housing which includes
fire safety devices, and maintenance. All are contributing factors to higher rates
of fire and often lack of routine.
People Quick Facts
Population, 2011 estimate
Population, 2010 (April 1) estimates base
Population, percent change, April 1, 2010 to July 1, 2011
Persons under 5 years, percent, 2010
Persons under 18 years, percent, 2010
Persons 65 years and over, percent, 2010
Female persons, percent, 2010
White persons, percent, 2010 (a)
Black persons, percent, 2010 (a)
American Indian and Alaska Native persons, percent, 2010 (a)
Asian persons, percent, 2010 (a)
Native Hawaiian and Other Pacific Islander, percent, 2010 (a)
Persons reporting two or more races, percent, 2010
Persons of Hispanic or Latino origin, percent, 2010 (b)
White persons not Hispanic, percent, 2010
Living in same house 1 year & over, 2006-2010
Foreign born persons, percent, 2006-2010
Language other than English spoken at home, pct age 5+, 20062010
High school graduates, percent of persons age 25+, 2006-2010
Bachelor's degree or higher, pct of persons age 25+, 2006-2010
Mean travel time to work (minutes), workers age 16+, 2006-2010

Anaheim
337,864
336,312
1.5%
7.7%
27.3%
9.3%
50.3%
52.7%
2.8%
0.8%
14.8%
0.5%
4.4%
52.8%
27.5%
83.5%
38.3%

California
37,691,912
37,253,956
1.2%
6.8%
25.0%
11.4%
50.3%
57.6%
6.2%
1.0%
13.0%
0.4%
4.9%
37.6%
40.1%
84.0%
27.2%

60.0%
73.7%
23.1%
26.6

43.0%
80.7%
30.1%
26.9

Housing Quick facts
Homeownership rate, 2006-2010
Housing units in multi-unit structures, percent, 2006-2010
Median value of owner-occupied housing units, 2006-2010
Households, 2006-2010
Persons per household, 2006-2010
Per capita money income in past 12 months (2010 dollars) 20062010
Median household income 2006-2010
Persons below poverty level, percent, 2006-2010

Anaheim
49.1%
43.9%
$503,000
99,283
3.32

California
57.4%
30.7%
$458,500
12,392,852
2.89

$22,911
$57,807
13.7%

$29,188
$60,883
13.7%
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Business Quick Facts
Total number of firms, 2007
Black-owned firms, percent, 2007
American Indian- and Alaska Native-owned firms, percent, 2007
Asian-owned firms, percent, 2007
Native Hawaiian and Other Pacific Islander-owned firms, percent,
2007
Hispanic-owned firms, percent, 2007
Women-owned firms, percent, 2007

Anaheim
26,108
S
1.9%
21.6%

California
3,425,510
4.0%
1.3%
14.9%

S
20.9%
25.4%

0.3%
16.5%
30.3%

Manufacturers’ shipments, 2007 ($1000)
Merchant wholesaler sales, 2007 ($1000)
Retail sales, 2007 ($1000)
Retail sales per capita, 2007
Accommodation and food services sales, 2007 ($1000)

7,648,079
7,962,095
3,679,288
$11,179
1,405,279

491,372,092
598,456,486
455,032,270
$12,561
80,852,787

Geography Quick Facts
Land area in square miles, 2010
Persons per square mile, 2010
FIPS Code
County

Anaheim
49.84
6,747.6
2000
Orange

California
155,779.22
239.1
6

(a) Includes persons reporting only one race.
(b) Hispanics may be of any race, so also are included in
applicable race categories.
FN: Footnote on this item for this area in place of data
NA: Not available
D: Suppressed to avoid disclosure of confidential information
X: Not applicable
S: Suppressed; does not meet publication standards
Z: Value greater than zero but less than half unit of measure shown
F: Fewer than 100 firms
Source: US Census Bureau State & County

4.2 Community Risk Assessment
4.2.1 Overall Geospatial Characteristics
Political Boundaries
As shown on Map 6.1.1, Anaheim is a city in Orange County, California. As of
2011, the city population was estimated at 337,864 making it the most populated
city in Orange County, the 10th most-populated city in California, and ranked 54th
in the United States. However, this data does not reflect the influx of our transient
population. Anaheim is a worldwide tourist destination and on any given day
visitors add 250,000 to our population. The potential population in Anaheim can
swell beyond 600,000 during special holidays and/or events. In 2011, Anaheim
attracted 17.4 million visitors. As shown in Table 1, the city anticipates that the
population will surpass 400,000 by 2035 due to expected rapid development in
the Platinum Triangle area as well as in Anaheim Hills. Also, several specific

33

plans have been created that will allow Anaheim’s Resort Area more hotel rooms
and commercial floor space. Consequently, this will increase the number of future
visitors to the City of Anaheim. Anaheim is the second largest city in Orange
County in terms of land area (after Irvine) at 49.84 square miles.
As shown on Map 6.1.2, the city’s boundaries are approximately six (6) miles in a
North-South direction and nearly twenty-three (23) miles in an East and West
direction, from Cypress in the west extending into the Santa Ana Canyon and the
Riverside County line to the east. For adopted General Plan land use see Map
6.1.3.
Table 1 – Population for 2010 and 2035
Population

2010
Anaheim
Orange County

2035

Increase

Average Annual Growth
Rate
(Non-compounded)

336,265

405,800*

20.7%

0.82%

3,010,200

3,421,200*

13.7%

0.54%

Note:* 2010 Orange County Projections (OCP 2010)
Source: U.S. Census Bureau 2010

4.2.2 Growth Boundaries
The Platinum Triangle
The Platinum Triangle consists of approximately 820 acres and is located at the
confluence of Interstate 5 (I-5) and State Route 57 (SR-57), in the City of Anaheim
in Orange County, California. As shown on Map 6.1.4, it is located within the
south-central portion of the City. The Platinum Triangle encompasses Angel
Stadium of Anaheim, the Honda Center, the City National Grove of Anaheim, the
Anaheim Amtrak/Metrolink Station, and surrounding residential and mixed use
development, light industrial buildings, industrial parks, distribution facilities,
offices, hotels, restaurants, and retail development. The Platinum Triangle
currently has 1,828 residential units completed and approximately 38,000 square
feet of existing retail space.
Urban development, guided by The Platinum Triangle Master Land Use Plan, Map
6.1.5, is bringing high density, mixed-use, office, restaurant, and residential
projects to replace older industrial developments. The Platinum Triangle Mixed
Use Overlay Zone allows development of residential, retail, restaurant and office
developments. Existing industrial businesses are also welcome to continue
operating. Many different modes of transportation are anticipated to provide
access to and within The Platinum Triangle including the I-5, SR-57 and SR-22
freeways; a network of pedestrian friendly local streets; bikeways; Anaheim
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Regional Transportation Intermodal Center (ARTIC); Anaheim Resort Transit
(ART); and, Anaheim Rapid Connection (ARC). A Community Facilities District
(CFD) has been approved to finance public infrastructure improvements.
In 2010, the City of Anaheim certified the increase in the amount of residential,
commercial, office, and institutional development intensities permitted in the
Platinum Triangle as shown in Table 2. The revised project reduced the amount of
office and commercial square footage and increased the amount of residential
units originally certified as the Platinum Triangle Expansion Project analyzed in
Final SEIR No. 334. These modifications were made in an effort to improve the
overall jobs/housing balance in the Platinum Triangle at build out, encourage a full
range of transit oriented development opportunities for ARTIC, and reduce traffic
impacts to the City of Orange.
Table 2 - Platinum Triangle Development Intensities
Land Use

Adopted

Residential Units

18,909

Commercial Square Feet

4,909,682

Office Square Feet

14,340,522

Institutional Square Feet

1,500,000

The Anaheim Resort™
The approximate 1,100 acre area known as The Anaheim Resort™ encompasses
the Anaheim Convention Center, theme parks, numerous hotels and motels, retail
space, restaurants, and other visitor attractions. In 2011, there were 17.4 million
visitors to Anaheim’s destinations, and they spent just under $4.6 billion 3.
The resort is located 35 miles southeast of downtown Los Angeles and 7 miles
northwest of Santa Ana, in Central Orange County as shown on Map 6.1.6. The
Resort is located generally west of the I-5 corridor, south of Vermont Avenue, east
of Walnut Street, and north of Chapman Avenue. In addition to the Anaheim
Resort Area Specific Plan (ARSP), two other specific plans, The Disneyland
Resort Specific Plan and the Hotel Circle Specific Plan, have also been approved
for the remaining 496.5 acres of the Anaheim Resort™.

3

Anaheim/Orange County Visitor & Convention Bureau, 2012
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In December 2012, the City of Anaheim certified Draft Supplemental
Environmental Impact Report (DSEIR) No. 340 that included Amendment No. 14
to the Anaheim Resort Specific Plan.
The ARA is divided into two Development Areas: Area 1 and Area 2.
Development Area 1 is also known as the Commercial-Recreation (C-R) District
and encompasses approximately 518.5 acres. Development Area 2 is also known
as the Public Recreational (PR) District and encompassed 62.8 acres. Existing,
permitted, and proposed development in these two areas is shown in Table 3.
Table 3- Existing, Permitted & Proposed Development

The ARSP permits up to 32,500 hotel rooms within the C-R District. There are
11,587 hotel rooms or hotel room equivalents that are currently developed within
the ARSP area. For impact analysis, commercial uses are converted to hotel
room equivalents on a ratio of 600 square feet of commercial development to one
hotel room. The project does not include any changes to allowable number of
hotel rooms in the C-R District. The PR District includes the 1,712,004 square foot
(sf) Anaheim Convention Center (ACC) and the 1,600-room Anaheim Hilton Hotel.
In addition, 219,414 square feet of future traffic-generating development was
environmentally cleared within the PR District through the certification of the
MEIR. Of this development potential, 100,000 sf has been allocated toward
outdoor programmable space for the Anaheim Convention Center Grand Plaza
Project. The proposed project includes a further expansion of the Anaheim
Convention Center, with the following components:
Convention Center Development
• An additional 406,359 sf of Convention Center space (including
exhibit halls, ballrooms, flexible meeting space, office and meeting
rooms, and an interior bridge/skyway) and;
• 125,000 sf of commercial space (including, but not limited to, retail
stores and restaurants).
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Hotel Development
• A maximum of 900 hotel additional rooms,
• A maximum of 40,000 sf of additional meeting and ballroom space,
and;
• A maximum of 55,000 sf of additional commercial space (including
retail stores, spa facilities, bars and nightclubs, and restaurants).
Mountain Park
The proposed Mountain Park Specific Plan project site shown on Map 6.1.7 is
located generally in Gypsum Canyon, south of the Riverside (SR-91) Freeway, in
the City of Anaheim and its sphere of influence, Orange County, California. The
majority of the Mountain Park project site is in the jurisdiction of the City of
Anaheim; however, the southern and eastern most portions of the project site are
in unincorporated County of Orange in the City of Anaheim’s sphere-of-influence.
SR-91 is immediately north of the project site, and the Eastern Transportation
Corridor (SR-241) bisects the site into eastern and western segments.
In summary, the Mountain Park Specific Plan allows for the development of an
830-acre, gated residential community with a maximum of 2,500 residential units,
public facilities, infrastructure, a fire station, public trails, trail staging area,
concession store/interpretive center, school site, and public community park.
Open space areas shown on Map 6.1.8 encompass approximately 5,014 acres
consisting of Natural Community Conservation Plan (NCCP)/Habitat Conservation
Plan (HCP) Reserve, The Nature Conservancy Anaheim Conservation Easement
(TNC ACE) and other open space areas.
4.3 Infrastructure Limitations
Electric Supply
Anaheim Public Utilities’ electric system inventory (Map 6.1.9) comes from its
resources located in or near Anaheim and across the western United States –
from New Mexico to the high plains of central Utah. Power purchases and
seasonal power exchanges, coupled with market purchases as needed to meet
peak demand, round out the electric supply picture. A solar array at the Anaheim
Convention Center is generating over 102 kW of peak power and 158,000 kWh a
year for Anaheim consumers. In addition, the Park and Lewis-Vermont GasInsulated Substations (GIS) provide 69kV/13.8kV and 230kV/69kV (respectively).
The City also has Southern California Edison (SCE) high voltage transmission
lines running east to west (Map 6.1.10). The Canyon Power Plant, located at 3071
East Miraloma Avenue in the City of Anaheim, on the corner of Kraemer and
Miraloma Avenues, is a 200 MW power plant that can generate electricity using
four natural gas-fired turbines. It can produce electricity during the peak summer
hours when energy demand is highest and supply is scarce. The power plant can
produce enough electricity to serve approximately 150,000 residential customers.
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Water Supply
The City of Anaheim’s water system (Map 6.1.11) has been designed and built
with multiple sources, including 18 groundwater wells, 8 Metropolitan Water
District connections, 13 treated water reservoirs, one untreated water reservoir
(Walnut Canyon Reservoir), one conventional water treatment plant (Lenain
Water Treatment Plant), and 16 interconnections with adjacent water purveyors.
All critical water conveyance facilities are equipped with stand-by power
generators with automatic transfer switch to provide for backup and to meet
water demands including fire flows. 747 miles of pipeline distribute water
throughout the City, and more than 55 pressure regulating stations help to
FINDING:
maintain and regulate system water pressure through 20 separate pressure
40% of the
zones. Anaheim has the ability to pump water from a natural ground water
recommended
basin that underlies most of the community and North Orange County. The
Infrastructure
local supply of water is supplemented by purchases of water imported by
improvements
the Metropolitan Water District of Southern California from Northern
have been
California and the Colorado River. Anaheim operates its own water
made to
treatment plant adjacent to the 920-million gallon Walnut Canyon Reservoir.
increase fire
The Lenain Water Treatment Plant treats up to 15 million gallons of drinking
flow reliability
water a day for Anaheim consumers. As the only city-owned water
from 90% to
treatment plant in Orange County, Lenain uses conventional treatment
100%. The
processes, as well as ozone disinfection, to help make sure Anaheim water
remaining
continues to meet or exceed all state and federal standards for drinking
60% is
water. The facility also includes a state-certified water quality laboratory and
scheduled to
the operations control center for Anaheim Public Utilities’ water
system. Nearly 60-percent of the City’s water distribution system was
be completed
constructed between the early 1900s and the late 1960s. The City’s water
over the next
system is regularly evaluated to determine facilities requiring refurbishment
or replacement. Some of the City’s major water facility improvements have either
been planned, are under construction, or have been completed to ensure
reliability in providing water flow and pressure needed for domestic use and fire
events. In 1999, the City completed a planning study on its entire water
system. The study found that available water system fire flows (Map 6.1.12) met
stated objectives at 90-percent of the nodes in the water system. As a result of
that study, the City developed capital improvement projects to correct the fire
flows at the deficient 10-percent. More than 40-percent of the fire flow capital
improvement projects have been completed; the remaining improvements are
planned for completion over the next 10 years. The City’s robust water system
with its annual capital improvements provides for minimal fire risk throughout the
City.
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Storm Drain and Sewer System
The City of Anaheim has 150 miles of storm drain lines and 3,600 catch basins
that connect to the City-owned storm drain system five pump stations that help
prevent flooding in isolated sump areas (Map 6.1.13). This system flows into the
Orange County Flood Control District Channels. The City of Anaheim has a
“gravity-feed” network of 570 miles of sanitary sewer lines. The systems are
cleaned annually and flow to the Orange County Sanitation District facilities in
Fountain Valley. The City’s sewer lines shown on Map 6.1.14, 5 pump stations,
drain easements, and other related facilities are designed and maintained to high
standards to ensure a high level of flood and public health protection.
Pipelines
Nine major high-pressure pipelines pass through the City of Anaheim (Map
6.1.15). These pipelines transport a variety of volatile and non-volatile substances
including natural gas and petroleum products. Public safety hazards related to a
pipeline rupture include liquid material spills, fires, release of dangerous gases,
and the potential for ground water contamination.
Topography
Topography (Map 6.1.16) has a considerable effect on wildland fire behavior and
on the ability of fire fighters and their equipment to take action to suppress
wildland fires. Due to topography, a fire starting in the bottom of a canyon may
expand quickly to the ridge top before initial fire responders can arrive. Rough
topography greatly limits road construction, road standards, and accessibility by
ground equipment. A relatively large portion of East Anaheim is covered by
natural (though modified) vegetation. Of these different vegetation types, coastal
sage shrubs, chaparral, and grasslands reach some degree of flammability during
the dry summer months and, under certain conditions, during the winter months.
For example, as chaparral gets older, twigs and branches within the plants die
and are held in place. A stand of brush 10 to 20 years of age usually has enough
dead material to produce rates of spread about the same as in grass fires when
the fuels have dried out. In severe drought years, additional plant material may
die, contributing to the fuel load. There will normally be enough dead fuel that has
accumulated in 20 to 30-year old brush to give rates of spread about twice as fast
as in a grass fire. Under moderate weather conditions that produce a spread rate
of one half foot per second in grass, a 20- to 30-year old stand of chaparral may
have a rate of fire spread of about one foot per second. Fire spread in old brush
(40 years or older) has been measured at eight times as fast as grass, at about
four feet per second. Under extreme weather conditions, the fastest fire spread in
grass is 12 feet per second or about eight miles per hour. The City of Anaheim is
relatively flat with the exception of the eastern portion of the City where the
Wildland Urban Interface (WUI) presents greater risk of wildfire.
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Transportation Network
In the western portion of the City (not including Anaheim Hills), the major surface
streets run east to west, starting with the northernmost, Orangethorpe Avenue, La
Palma Avenue, Lincoln Avenue, Ball Road and Katella Avenue. The major surface
streets running north-south, starting with the westernmost, are Knott Avenue,
Beach Boulevard (SR 39), Magnolia Avenue, Brookhurst Street, Euclid Street,
Harbor Boulevard, Anaheim Boulevard and State College Boulevard.
Anaheim has five (5) major freeways (I-5 Santa Ana, SR-57 Orange, SR-55 Costa
Mesa, SR-91 Riverside, and Eastern Transportation Corridor Toll Road 241).
(Map 6.1.17)
Santa Ana Freeway (I-5) — This freeway roughly parallels the coast and runs in
a northwest/southeast direction. Interstate 5 passes through the City of Anaheim
and borders the southwest portion of Orange County. It is a ten-lane freeway
including two high-occupancy vehicle (HOV) lanes and has an Average Annual
Daily Traffic (AADT) count of 356,000.
Orange Freeway (SR-57) — This freeway operates in a north-south direction with
its southern terminus at the I-5 and Garden Grove (SR-22) freeways just south of
the Anaheim city limit. SR-57 provides a link between the San Gabriel Valley and
Central Orange County, as a primary north-south artery in North and Central
Orange County. SR-57 is a ten-lane freeway, including two HOV lanes and has
Average Annual Daily Traffic (AADT) count of 296,0004.
Costa Mesa Freeway (SR-55)
This freeway runs between Finley Avenue south of Pacific Coast Highway (SR 1)
in Newport Beach and the Riverside Freeway (SR 91) in Anaheim to the north,
intersecting other major Orange County freeways such as SR 22, SR 73, and
Interstate 405 and has Average Annual Daily Traffic (AADT) count of 284,000.
Riverside (SR-91)
This freeway runs from Vermont Avenue in Gardena, just west of the junction with
the Harbor Freeway (Interstate 110), east to Riverside at the junction with the
Pomona (State Route 60 west of SR 91), and Moreno Valley (SR 60 and I-215
east of SR 91) freeways and has Average Annual Daily Traffic (AADT) count of
298,000.

4

California Department of Transportation

40

Eastern Transportation Corridor Toll Road (241)
This freeway 241 is a toll road and runs from its northern half which is part of the
Eastern Toll Road to its southern half which is part of the Foothill Toll Road. The
highway currently runs from Rancho Santa Margarita to Yorba Linda. Route 241
connects with State Route 133, State Route 261, and State Route 91 and has
Average Annual Daily Traffic (AADT) count of 44,000.
Anaheim has significant truck volumes on a number of highway segments as well.
Segments of I-5, SR-91, and SR-57 have Average Annual Daily Traffic (AADT)
counts in excess of 20,000. The area around Anaheim and Orange, where routes
converge, show the highest concentration of truck activity largely due to a critical
mass of warehouse, industrial, retail and entertainment land uses. Truck volumes
on SR-91 from I-5 to SR-57 and SR-57 to SR-241 are projected to increase to
more than 90 percent by 2030.5
Anaheim is served by two major railroads, the Union Pacific (UP) Railroad and the
Burlington Northern Santa Fe (BNSF) Railway (Map 6.1.17). In addition, the
Anaheim Amtrak station, a major regional train station near Angel Stadium, serves
both Amtrak and Metrolink rail lines, and the Anaheim Canyon Metrolink station
serves Metrolink's IE-OC Line.
Currently, 242 BNSF Railway, Union Pacific Railroad, Metrolink, and AMTRAK
trains (66 passenger and 176 freight) pass through the County of Orange each
day, en-route to destinations located around the U.S. By 2025, it is estimated the
total number of trains entering the County will increase to 390 (140 passenger and
250 freight). Anaheim Stadium Metrolink Station, located in the Platinum Triangle,
serves over 500,000 passengers per year and is one of the busiest stations in the
Metrolink/AMTRAK system. From the west, the railroad enters the County from
Los Angeles and separates into two directions. One railway follows an east-west
direction to the county of Riverside. The other line follows a southeast direction to
the county of San Diego. The railway lines entering San Diego County from Los
Angeles originate from the ports of Long Beach and Los Angeles. In the year
2000, the two ports handled 9.5 million twenty-foot equivalent units (TEUs) of
cargo; by 2020 that number will be 21.8 million, a 129% increase.
The Orange County Transportation Authority (OCTA) provides bus service for
Anaheim with local and county-wide routes, and both the OCTA and the Los
Angeles County Metro offer routes connecting Anaheim to Los Angeles County.
Also, the not-for-profit Anaheim Resort Transit (ART) provides local shuttle
service in the Disneyland Resort area serving local hotels and both the California
5
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Adventure and Disneyland theme parks, and Disney GOALS, operates daily free
bus service for low-income youth in the central Anaheim area.
Anaheim is equidistant from both John Wayne Airport located 15 miles and Long
Beach Airport (15 Miles), but is also accessible from nearby Los Angeles
International (30 Miles), and Ontario (35 Miles), airports. The Fullerton Airport is
located 6 miles from Anaheim adjacent to Interstate 5 and Highway 91 and is the
only general aviation airport in Orange County. Aircraft flying in and out of
Fullerton Airport are likely to be smaller personal craft than those at other
commercial airports nearby. The Fullerton Airport is open 24 hours; the control
tower is operational from 0700-2100.
The City is home to the Anaheim Regional Transportation Intermodal Center
(ARTIC), which will connect bus, rail including the proposed California HighSpeed Rail Network and the proposed Anaheim Rapid Connection (ARC). When
completed in 2014, ARTIC will become the gateway to transportation in Orange
County, serving local and regional trains, commuter and charter bus lines, resort
transit, shuttles and taxis with an anticipated average of 10,000 passengers per
day. Construction began in September 2012, on a 68,000 square-foot steelframed tubular structure with ethylene tetrafluoroethylene (ETFE) and glass
cladding as part of the terminal building. The civil scope of work includes
constructing parking areas for 1,000 vehicles, a railroad bridge, baggage tunnel
and pedestrian tunnel, 2-sided rail station platform, pedestrian concourse bridge
from the terminal to the rail platforms, as well as infrastructure improvements to
local utilities and roadways. The ARTIC project is designed to earn LEED®
Platinum certification.
4.4 Disaster Exposure Risk Factors

FINDING:
AF&R provides
the highest
level of Urban
Search and
Rescue. AF&R’s
USAR team is
classified as a
State of
California
Type 1 Team

4.4.1 Earthquakes/Landslides
Earthquakes are considered a major threat to the City of Anaheim due to the
proximity of several fault zones, notably the San Andreas, Newport-Inglewood,
Whittier Elsinore, and San Joaquin Fault Zones, among others (Map 6.1.18). A
Southern California Earthquake Center report (SCES, 1995) indicated that the
probability of an earthquake of Magnitude 7 or larger in Southern California
before the year 2024 is 80 to 90 percent. A significant earthquake along one of
the major faults could cause substantial casualties, extensive damage to
buildings, roads and bridges, fires and other threats to life and property. The
effects could be aggravated by aftershocks and by secondary effects such as
fire, landslides (Map 6.1.19), and dam failure. A major earthquake could be
catastrophic in its effect on the population and could exceed the response
capability of the local communities and even the State.
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The City of Anaheim is located in an area with high potential for seismic activity.
The western area of the City is located on an alluvial flood plain, and for the most
part has a high potential for shaking intensity and ground failure (liquefaction)
damage (Map 6.1.20). In addition, 1,724 buildings were built prior to 1933 when
California seismic standards were enhanced and are subject to higher risk and
damage from earthquakes. The majority of these buildings are residential
dwellings and are located in the central portion of the City (Map 6.1.21).
4.4.2 Floods
The potential for flooding is the second most serious threat facing the City of
Anaheim. Since Anaheim is primarily located in a coastal alluvial plain, drainage
stemming from the mountains to the north and east must cross through Anaheim
to reach the coast. Flood control channels exist for controlling and directing this
flow of water. The major control for runoff is the Santa Ana River, which extends
through the Santa Ana Canyon and along the northeasterly boundary of the
City (Map 6.1.22). The Santa Ana River is the largest single river in Southern
FINDING:
California, draining an area of about 2,500 square miles. Prado Dam is the
AF&R’s Water
primary flood control for the Santa Ana River. It is located at the east mouth of
Rescue team
the Santa Ana Canyon near the City of Corona, and was completed by the U.
meets the
S. Army Corps of Engineers in 1941. Currently, the dam is l06 feet high and
State of
has an uncontrolled spillway at the peak, but it is undergoing a multi-year
modification process. The dam was constructed after the l938 flood, which
California
devastated central Orange County, including the loss of 45 lives. Certain
Type 2 team
areas adjacent to the Santa Ana River are subject to flooding in the event of
what is termed l00-year flood. Usually, the estimated peak flow of such a flood is
developed from statistical analysis of stream flow, precipitation records and the
run-off basin.
Anaheim is located on a semi-arid coastal plain and normally receives
approximately 12 inches of rainfall annually. Eighty percent (80%) of this occurs
between December and March. Heavy rains and flooding occur about once every
28-30 years.
4.4.3 Wildland Urban Interface
The wildland urban interface area of the City is located east of the Costa Mesa
Freeway (SR-55) and south of the Riverside Freeway (SR-91). In addition, The
City of Anaheim Municipal Code identifies properties that are designated in a Very
High Fire Hazard Severity Zone (VHFHSZ) (Map 6.1.23).
In an effort to assist in reducing fire risk near urban development interfaces, the
construction of fuel modification zones, firebreak, and fuel-breaks are required.
These are labor-intensive and require some risk to firefighters during emergency
fire operations. The continued application of this method does have drawbacks,
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and therefore is not the only acceptable solution. In addition to associated impacts
created by some fuel-break installations, there are some negative impacts on
wildlife, to unique vegetation and, in some cases, to the watershed cover. For
example, shallow-rooted grasses replace the deep-rooted chaparral species.
Fuel modifications require extensive planning in pre-construction phases. They
offer protection primarily to those structures with direct exposure to the wildland.
Fire prevention measures to reduce the level of risk to the structures with wildland
exposure must be developed within the design of the residential development,
rather than in the natural resource. Close attention must be paid to plant types,
irrigation, and scheduled maintenance. When properly managed, fuel modification
can help provide the necessary defensible space in WUI areas.
The development of a Hazard Reduction Program is another method of reducing
fire dangers in WUI areas. These programs target parcels in or near wildland
areas with an emphasis on creating a defensible space for structures by
reducing combustible materials and vegetation at or near structures.
FINDING:
Anaheim has been conducting Hazard Reduction Inspections since mid-1992
AF&R recently
and has inspected over 10,000 parcels in the City’s WUI area of Anaheim
placed three
Hills. The City has over 2,500 acres of WUI responsibilities. In 2009, AF&R
launched the Ready, Set, Go! program to give residents tips and home
Type 3
evaluations to help reduce the threat of wildland fires. City personnel are
Wildland Fire
equipped with and conduct training exercises with the best resources
Engines in
available. Anaheim, along with neighboring agencies, has identified Inter
service. A 4th
Agency Mutual Threat Zones (Map 6.1.24) and has created cooperative
will be added
agreements to ensure that the closest manpower and resources are available
in the WUI areas.
The current structural fire risk (the risk of a fire occurring within a structure) in the
wildland urban interface area is estimated to be a low probability/moderate
consequence event. This means that relatively few fires occur in well-maintained
communities with mostly owner occupied homes that have relatively few
occupants compared to the size of the structure. When a fire does occur, it is
usually confined to one room (kitchen or bedroom) and does not spread beyond
the structure of origin.
4.4.4 Wind Events
Santa Ana Winds are warm, dry, gusty offshore winds that blow from the east or
northeast and occur below the passes and canyons of the coastal ranges of
Southern California and in Los Angeles Basin. According to San Diego’s National
Weather Service forecasters, winds must blow at speeds greater than 25 knots
(28.8 mph) to be called Santa Ana’s. They accelerate to speeds of 35 knots
(approximately 40 mph) as they move through canyons and passes, with gusts to
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50 or 60 knots (between 55 and 70 mph). These regional winds typically occur
from October to March. According to most accounts, they are named for either the
Santa Ana River valley where they originate or for the Santa Ana Canyon,
southeast of Los Angeles, where they pick up speed. Santa Ana Winds annually
blow through Southern California with relative frequency, sometimes causing
damage in Orange County. The impact of the Santa Ana Winds can be as mild as
allergies, or as severe as trucks being blown over, power lines down, and highly
increased fire danger. Most of the housing in Anaheim is newer and has wind
resistant tiles on its roofs. Very few, if any, billboards exist in the city. High fire
danger exists with high winds. However, direct property damage due to wind is
not likely. The more probable damage and greatest danger of the Santa Ana
winds would be personal injury due to being blown over or a tree falling and either
damaging property or injuring a person.
4.4.5 Homeland Security
The City of Anaheim is a worldwide destination area and is home to the
Disneyland Resort as well as world class meeting and entertainment venues
including; Anaheim Convention Center, Honda Center, City National Grove of
Anaheim, Anaheim Garden Walk, and Angel Stadium of Anaheim. According
FINDING:
to United States Department of Homeland Security (USDHS), the City of
96% of AF&R
Anaheim is located in an area ranked high in respect to target hazards. As an
personnel are
Urban Area Security Initiative (UASI) designated city, the focus on Homeland
trained as
Security is a major emphasis for the department and City. In December 2012,
Terrorism
AF&R was recognized as the Department of the Year by Orange County
Liaison
Intelligence Assessment Center (OCIAC) for their leadership in Terrorism
awareness, prevention, and response capabilities.
4.5 Physical Assets Protected
Building Stock, Age, Construction Type, Area, Height, Density (number) Built-in
protections, Fire flow requirement processes, Processes, Access issues
The building stock of the City is an important factor when considering the structure
fire risk of the community. According to 2010 United States Census data,
Anaheim had 104,237 dwelling units of which approximately 43 percent were
multi-family units. Approximately 75 percent of the total housing units were built
before 1980 and approximately half of the housing stock was built prior to 1970.
Structures range from historical craftsman style homes to high-rise buildings of up
to 17 stories. The overall median year built for all structures in Anaheim is 1971.
According to the California State Controller as of 2009, the total assessed land
and improvements value in the City was over $33 billion.6
6
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The size or area of a building is a key factor in assessing risk for fires. Generally
speaking, larger more complex structures carry a larger risk due to increased fire
flow required and the time it takes to complete fire suppression activities. These
tend to require longer hose lays, more ladders and may require equipment staging
areas within the building for working crews. A concept used to show the size and
density of structures is the Building Area Ratio (BAR). The BAR is the percentage
of the square footage (total) of the building divided by the square footage of the
parcel it is built upon. A BAR that is greater than 75% is generally considered high
density and thus a higher risk associated. California Fire Code requirements for
fire flow generally are greater for buildings over 3,600 square feet (Map 6.1.25).
The height of buildings is also a factor in assessing risk for fires. While the BAR
captures some of this risk, the nature of the configuration is not totally understood
without knowing the building height. There is a direct relationship between height
and the equipment needed to protect the building. For example, the roof of most
three-story buildings cannot be accessed with a 24-foot ladder standard on many
Anaheim Fire & Rescue engine companies. A 24-foot ladder can be placed with
only one person while a 35-foot ladder requires two personnel. Building heights
greater than three stories (Map 6.1.26) require an aerial ladder to access the
upper floors and roof area.
Use and processes conducted within a structure can increase fire and life safety
risk factors significantly. A commercial concrete tilt-up building used as an office
or warehouse, the risk is medium. That same building used for storage or
processing of large amounts of hazardous materials would be a high risk. Adding
a large number of people such as in a church or restaurant increases the life
safety hazard and the risk factors of the structure as well. Hazardous processes
or the presence of large quantities of hazardous materials in the structure is every
bit as important to the overall risk assessment as the size, location and
construction of the building.
Built-in fire protection (fire sprinklers, standpipes, etc) is a consideration for larger
structures. Built-in fire protection reduces the risk associated with many of the
concerns regarding large structures or hazardous processes. In Anaheim, the
adopted Fire and Building Code give allowances for increased area, reduced
construction type, increased height, and reduced fire flow for built-in fire protection
systems. This results in the balancing of risk and cost. While built-in fire protection
should significantly reduce the spread of fire, it may not extinguish the fire.
Firefighters still need to complete the extinguishment and perform ventilation,
overhaul and salvage operations. Less than half of all of commercial structures in
the City of Anaheim are protected with fire sprinkler systems. Less than 1% of
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existing residential dwellings in Anaheim are protected with a fire sprinkler
system.
4.6 Development and Population Growth
According to the 2010 United States Census, Anaheim had a population of
336,312. The overall City population density was 6,747.6 people per square mile
and therefore is considered a metropolitan area according to the CFAI Fire &
Emergency Service Self-Assessment Manual (FESSAM), 8th Edition7. Density by
census tract ranges from less than 500 people per square mile in the hill and
canyon area of the city to over 24,000 people per square mile in the flatland area
(Map 6.1.27).
The racial makeup of Anaheim (Map 6.1.28) was 177,237 (52.7%) White (27.5%
non-Hispanic White alone), 9,347 (2.8%) African American, 2,648 (0.8%) Native
American, 49,857 (14.8%) Asian (4.4% Vietnamese, 3.6% Filipino, 2.0% Korean,
1.4% Chinese, 1.3% Indian, 0.6% Japanese, 0.2% Pakistani, 0.2% Cambodian,
0.2% Laotian, 0.1% Thai), 1,607 (0.5%) Pacific Islander, 80,705 (24.0%) from
other races, and 14,864 (4.4%) from two or more races. Hispanic or Latino of any
race were 177,467 persons (52.8%); 46.0% of Anaheim's population is Mexican,
1.2% Salvadoran, 1.0% Guatemalan, 0.4% Puerto Rican, 0.4% Peruvian, 0.3%
Cuban, 0.3% Colombian, 0.2% Honduran, 0.2% Nicaraguan, and 0.2%
Argentinean.
Anaheim has historically been predominantly white. The city's formerly most
populous ethnic group, non-Hispanic white, has declined from 89.2% in 1970 to
27.5% in 2010.
The Census reported that 332,708 people (98.9% of the population) lived in
households, 2,020 (0.6%) lived in non-institutionalized group quarters (Map
6.1.29), and 1,537 (0.5%) were institutionalized (Map 6.1.30). There were 98,294
households, out of which 44,045 (44.8%) had children under the age of 18 living
in them, 52,518 (53.4%) were opposite-sex married couples living together,
14,553 (14.8%) had a female householder with no husband present, 7,223 (7.3%)
had a male householder with no wife present. There were 6,173 (6.3%) unmarried
opposite-sex partnerships, and 733 (0.7%) same-sex married couples or
partnerships. 17,448 households (17.8%) were made up of individuals and 6,396
(6.5%) had someone living alone who was 65 years of age or older (Map 6.1.31).
The average household size was 3.38. There were 74,294 families (75.6% of all
households); the average family size was 3.79. The population was spread out
with 91,917 people (27.3%) under the age of 18, 36,506 people (10.9%) aged 18
7
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to 24, 101,110 people (30.1%) aged 25 to 44, 75,510 people (22.5%) aged 45 to
64, and 31,222 people (9.3%) who were 65 years of age or older. The median age
was 32.4 years (Map 6.1.31). For every 100 females there were 99.0 males. For
every 100 females age 18 and over, there were 97.1 males. There were 104,237
housing units at an average density of 2,051.5 per square mile, of which 47,677
(48.5%) were owner-occupied, and 50,617 (51.5%) were occupied by renters
(Map 6.1.32). The homeowner vacancy rate was 1.7%; the rental vacancy rate
was 7.2%. 160,843 people (47.8% of the population) lived in owner-occupied
housing units and 171,865 people (51.1%) lived in rental housing units.
Table 3– Comparison of Ethnicity in City and County
2000

2010

Anaheim

Orange County

Anaheim

Orange County

White

35.9%

51.2%

27.4%

44.1%

Minority

64.1%

48.8%

72.6%

55.9%

African-American

2.4%

1.5%

2.5%

1.5%

American Indian/
Alaska Native

0.3%

0.3%

0.3%

Asian

11.9%

13.5%

14.6%

17.7%

Pacific Islander

0.4%

0.3%

0.5%

0.3%

Hispanic/Latino

46.8%

30.7%

52.8%

33.6%

Some Other Race

0.1%

0.2%

0.2%

0.2%

Two or More

2.3%

2.3%

1.8%

2.4%

0.3%

Source: U.S. Census Bureau, 2010

Table 4 – Comparison of Median Income for 2000 and 2010
Employment
2000

2010

Change 2000 to 2010

Anaheim

$47,100

$57,800

22.7%

Orange County

$58,800

$74,300

26.4%

Table 5 – Proportion of Low-Income Households for 2000 and 2010
Employment

Anaheim
Orange County

2000

2010

Change 2000 to 2010

10.5%

13.3%

28.6%

7.7%

10.2%

32.5%
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Schools
Anaheim is served by eight public school districts and home to 74 public schools
and 30 private schools and universities (Map 6.1.33). Daily total student
population is approximately 70,000 per day.
Visitor Population
Anaheim is a world-class tourist destination home to 150 hotels and motels with
11,587 guest rooms, most centered in the Anaheim Resort™. Anaheim's
largest and most important industry is tourism. Its Anaheim Convention Center
FINDING:
is home to many national conferences, and The Walt Disney Company is the
Anaheim
city's largest employer. Many hotels, especially in the City's Resort district,
hosted 17.4
serve theme park tourists and convention goers. According to the Anaheim
2011 Visitor Profile Summary published by the Anaheim Orange County Visitor
million visitors
and Convention Bureau (AOCVCB) there were an estimated 17.4 million
visitors to Anaheim in 2011. These Anaheim visitors spent more than $4.6 billion
in Orange County. Visitors with hotel accommodations in Anaheim accounted for
more than 4.2 million (24%) of the total visitors for 2011. AF&R staffs additional
units for large scale special events.
The Anaheim Canyon business park makes up 63% of Anaheim's industrial space
and is the largest industrial district in Orange County (Map 6.1.34). Anaheim
Canyon is also home to the second largest business park in Orange County.
Anaheim Canyon houses 2,600 businesses, which employ over 55,000 workers.
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INCIDENT OPERATIONS and DEPLOYMENT
5.0 Scene Operations, Effective Response Force, Response Reliability,
Service Level Goals
5.1 Scene Operations
The combination of property and life risk determines the fire ground tasks that
must be accomplished in an emergency to minimize loss. These factors, although
interrelated, can be separated into two basic types: fire flow and life safety. Fire
flow tasks are related to getting water on the fire; life safety tasks are related to
finding injured/ill persons and providing definitive emergency medical care, or
trapped victims and removing them from the building. The required fire flow is
based on a building’s:
FINDING:
AF&R
dispatches the
same
resources to
all occupancy

size
structural material
distance from other buildings
horizontal and vertical openness (lack of partitions)
contents
type
density
potential energy (BTUs per pound)

Life-safety tasks are based upon the number of patients in an emergency medical
incident or occupants in a fire situation: their location (e.g., a low rise versus high
rise), their status (awake versus asleep), and their ability to take self-preservation
action.
For example, ambulatory adults need less assistance than nonambulatory. The elderly and small children always require more assistance. The
key to the fire department's success at an emergency incident is coordinated
teamwork, regardless of whether the tasks are all fire-flow related or a
combination of fire flow rescue and life safety. A fire in an occupied residential
single- or multi-family structure requires a minimum of eight tasks to be
simultaneously conducted in order to stop the loss of civilian lives, stop further
property loss, and minimize the risks to the firefighter. The number and type of
tasks needing simultaneous action will dictate the minimum number of firefighters
needed at different types of emergencies. The following tables are examples of
the tasks, which usually are performed simultaneously in fire responses to a
single-family residential structure, a three-story multiple unit apartment, and a
high-rise structure. The tasks identified usually occur within the first 5-15 minutes
of fire-ground operations.
5.2 What Is An Effective Response Force
An effective response force is defined as the minimum amount of staffing and
equipment that must reach a specific emergency within a targeted travel time. It
should be able to handle the typical emergency medical incident or fire that is
reported shortly after it starts and is within the maximum prescribed travel time for
the type of medical emergency or risk level of the structure. Considering the fire
department cannot hold fire or other risks to zero or successfully resuscitate every
patient, its response objective should find a balance among effectiveness,
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efficiency, and reliability, which will keep community risk at a reasonable level. At
the same time, the department should yield the maximum life and property
savings and provide for the safety of the responding firefighters, Paramedics,
police officers, and other first responders.
5.3 Response Reliability
Response reliability is defined as the probability that the required amount of
staffing and apparatus will be available when a fire or emergency call is received.
The response reliability of the fire department would be 100 percent if every piece
of its apparatus were available every time an emergency call was received. In
reality, there are times when a call is received for a particular company but the
company is already on another call. This requires a substitute (second-due)
company to be assigned from another station. As the number of emergency calls
per day increases, so does the probability that a needed piece of apparatus will
already be busy when a call is received. Consequently, the response reliability of
the fire department for that company decreases, which will have an impact on
department travel times to emergencies. The size of the area that a station
covers, the number of calls, the types of calls, and the population density all affect
response reliability. The more densely populated, the more likely a second-due
call will occur. An analysis of current response data can reveal variations in the
response reliability among stations. The optimal way to track response reliability
would be to analyze the total call volume for a particular fire management area
and then track the number of double and triple calls to assess what the true
response reliability is for that given area and the companies assigned to respond
into the area.
5.4 Current Deployment
Currently, there are no federal or state regulations directing the level of service
response times and outcomes. However, the National Fire Protection Association
(NFPA) Deployment Guideline Standard 1710 for career and urban/suburban
areas is a nationally recognized standard. NFPA 1710 is used as the benchmark
for this study. The response time benchmarks from NFPA 1710 are that a unit
(engine company or ladder truck company) will arrive at the scene of a critical
emergency in 8 minutes from time of call receipt in fire dispatch and remaining
first alarm units (effective response force) 12 minutes, 90% of the time. In these
two measurements, the travel time benchmark is 4 minutes for the first unit on
scene and 8 minutes for the effective fire force. Travel time is the time it takes a
unit to arrive on scene minus call taking and turnout out times.
While the City of Anaheim has no formal adopted travel time measurement,
average response times have been presented as a form of measurement during
budget hearings. Historically, this budget adoption has been the accepted level of
service for AF&R.
Prior to this study, AF&R’s informal policy was to provide staffing and deployment
that provided a 5 minute 20 second average response time. Response time was
the dispatch to arrival of the first unit. While averages are useful, fractal
measurements give a more accurate performance measurement. Also, the prior
measurement for response times had no written policy describing the start and
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end points, and did not align with what is used in the accreditation model, or
NFPA standards.
Today, AF&R deploys units for Fire Suppression, Hazardous Material Response,
Technical Rescue Services, Terrorism Liaison Officers, Metropolitan Medical
Response Services, Tactical Medics (part of APD SWAT), and Emergency
Medical Services. AF&R has automatic aid and mutual aid agreements in place
with neighboring agencies.
UNIT TYPE

# PERSONNEL

FIREFIGHTER/day

10 Engines

@

4

40

5 Trucks

@

4

20

2 Battalion Chiefs @

1

2

AF&R Daily Staffing
*Disney Contract

@

62
4

4

Total

66

(*Disney contracts with AF&R to provide 1 Captain Paramedic, 1 Engineer Paramedic, and 2
Firefighter Paramedics daily.)

This daily staffing is deployed with a high concentration of personnel assigned to
units on the western side of Anaheim. Distribution of these units shows
overlapping areas where more than 2 units have a travel time within the
benchmark of 4 minutes. While this helps with stacked calls in the busier areas of
the city, gaps exist in areas of Anaheim where no unit can travel within the
benchmark goal of 4 minutes.
AF&R responds to approximately 80 9-1-1 calls per day. The type of event
dictates the number of units and firefighters who are sent on the initial response.
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ANAHEIM FIRE & RESCUE
DEPLOYMENT TO TYPICAL EMERGENCIES
Type of Calls
Structure Fire
Automatic Alarm

Responding Units
3 Engines, 2 Trucks, 1 Battalion Chief
Flame showing add 1 Truck and 1 BC
1 Engine

Outside Fires, Vehicle, Grass, Brush, Trash,
Dumpster

1 Engine

Hazmat

1 Engine, Hazmat Response Team (1 Engine,
1 Truck, 1 Hazmat Vehicle)

Rescue, Structure Collapse

Medical Aid, Injury Accident

1 Engine, 1 Truck, 1 Battalion Chief, US&R
Team (includes 1 Engine, 1 Truck, Rescue
Vehicle)
1 Paramedic Engine or Paramedic Truck

Extrication

1 Engine, 1 Truck, 1 BC

Fires – AF&R provides typical structural fire protection services utilizing 10
Paramedic engine companies, 3 Paramedic truck companies, 1 truck company /
Hazmat team, and 1 truck company / USAR team, which operate out of eleven
stations.
Rescue – AF&R operates a Type 1 (Heavy) USAR. This technical rescue unit is
crossed staffed by the personnel assigned to Engine 3 and Truck 3. Also, All
AF&R personnel are trained to the level of Rescue Systems 1.
Medical – AF&R operates a Paramedic program with Paramedics assigned to ten
engines and 2 trucks with the remainder personnel trained to the EMT-D level.
Weapons of Mass Destruction (WMD) / Terrorism – Anaheim is identified as a
high risk area. AF&R operates a Metropolitan Medical Response System with
equipped trailers and medication stock piles strategically located throughout
Anaheim. Also, Anaheim has trained all personnel as Terrorism Liaison Officers
(TLO). Additionally each battalion and shift have TLO – Advanced members that
act as shift coordinators and communicate directly with Orange County
Intelligence Assessment Center (OCIAC).
Hazardous Material – AF&R operates a Type 1 (Delayed) Hazardous Material
Response Team that is part of a county-wide Joint Powers Authority. AF&R’s Haz
Mat unit is cross staffed with personnel from engine 6 and truck 6.
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5.5 Station Analysis
A critical factor in developing a Standards of Cover is to look at the overall system
to see if it is meeting the established service level objectives. This approach
allows the fire department to analyze the workload and measure the performance
of those stations based upon the identified service level objectives. By doing so it
will assist the department to identify any areas of weakness, where additional
stations may be warranted, or additional companies should be placed in service
based upon the workload.
The following is a breakdown of each station and provides an analysis for the
companies’ first-in response area. Performance measures are based upon the
service level objectives and other workload indicators such as the total number of
calls, inspectable occupancies, hydrants, and educational events are also
included.
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Downtown Station 1
500 E. Broadway
Anaheim, CA 92805

Downtown Station 1 was opened in 1963 and houses Paramedic Engine 1 and
Paramedic Truck 1. It is located in the downtown section of Anaheim at 500 E.
Broadway and serves a "first-in" area which includes the Civic Center and a
mixture of residential, light commercial, and heavy industrial occupancies.
Resources
Paramedic Engine 1
Paramedic Truck 1
Patrol 1, Rehab 1, Light Air 1,
MMRS Trailer

Annual Calls 2011
3906
2157
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Annual Inspections
473
457

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 1
DATE RANGE: 01/01/2009 – 12/31/2011
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Brookhurst Station 2
2141 W. Crescent Ave.
Anaheim, CA 92802

Brookhurst Station 2 is located on the northwest end of Anaheim at 2141 W.
Crescent Ave. It was opened in 1987 and houses Paramedic Engine 2 and
Paramedic Truck 2. The "first-in" district is composed of mostly light and
commercial occupancies. This station also covers a significant part of both
Interstate 5 and the 91 freeways, which transects Anaheim.
Resources
Paramedic Engine 2
Paramedic Truck 2

Annual Calls 2011
4392
1929
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Annual Inspections
383
403

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 2
DATE RANGE: 01/01/2009 – 12/31/2011
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Resort Station 3
1717 S. Clementine St.
Anaheim, CA 92802

Resort Station 3 is located in the Resort Area of Anaheim. It was rebuilt as part of
the Interstate 5 widening project and opened in 1998. Resort Station 3 houses
Paramedic Engine 3 and Truck 3. Both, Engine 3 and Truck 3 cross staff an
Urban Search and Rescue unit and Water Rescue Boat. Station 3’s "first-in" area
contains a number of high-rise hotels, all of which are equipped with automatic fire
sprinkler and alarm systems. It also serves some of the most popular tourist
attractions in the world, Disneyland Park, Disney’s California Adventure and
Downtown Disney. The population swells during the summer due to the influx of
tourists, posing a considerable traffic problem for responding emergency units, as
well as adding to the volume of emergency calls for service.
Resources
Annual Calls 2011
Paramedic Engine 3
1871
Truck 3
1482
USAR 3, Water Rescue Boat 3
Patrol 3, MMRS Trailer
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Annual Inspections
266
337

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 3
DATE RANGE: 01/01/2009 – 12/31/2011
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Orange Station 4
2736 W. Orange Ave.
Anaheim, CA 92804

Orange Ave. Station 4. It is located at 2736 W. Orange Ave. and opened in 1959.
It houses Paramedic Engine 4. Its "first- in" district contains a mixture of
apartments, single family dwellings, and light commercial occupancies.
Resources
Paramedic Engine 4

Annual Calls 2011
2664

64

Annual Inspections
363

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 4
DATE RANGE: 01/01/2009 – 12/31/2011
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Kraemer Station 5
1154 N. Kraemer Blvd.
Anaheim CA 92806

Kraemer Station 5, opened in 1961, is located in the central-east section of the
city. It is located at 1154 N. Kraemer Blvd., and houses Paramedic Engine 5 and
stores OES Engine 301 and is staffed as needed. Its "first-in" district is comprised
of mostly heavy industrial occupancies. Station 5 also responds to both the 91
and 57 freeways.
Resources
Paramedic Engine 5
OES Engine 301

Annual Calls 2011
2236

67

Annual Inspections
987

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 5
DATE RANGE: 01/01/2009 – 12/31/2011
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Euclid Station 6
1313 S. Euclid Ave.

Anaheim, CA 92802
Euclid Fire Station 6 is a three-story, 14,540 square foot facility located on the
west side of the Disneyland Resort. The station can house 16 firefighters and a
Battalion Chief. The three drive-through engine bays house: Paramedic Engine 6,
and Paramedic Truck 6 and an ambulance team. Both, Engine 6 and Truck 6
cross staff Anaheim’s Hazardous Material Response unit. Built in 2002, the station
also includes a kitchen, laundry facilities and an exercise room. Euclid Fire Station
No. 6 “first in” covers mostly a residential area and the western flank of the
Anaheim Resort Area. Funding for the fire station construction and equipment was
made possible through bond proceeds as part of the Anaheim Resort Area project
and development impact fees.
Resources
_____________Annual Calls 2011________ Annual Inspections
Battalion Chief 2
572
Paramedic Engine 6
2192
383
Paramedic Truck 6
1514
343
Hazardous Material 6
MMRS trailer
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CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 6
DATE RANGE: 01/01/2009 – 12/31/2011
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Stadium Station 7
2222 E. Ball Rd.
Anaheim, CA 92806

Stadium Station 7 is positioned at the south section of the city and is located at
2222 E. Ball Rd. It was opened in 1966 and houses Paramedic Engine 7. Station
7 covers a diverse "first-in" area comprised of residential, apartments, light
commercial and heavy industrial occupancies. This "first-in" area covers portions
of the Platinum Triangle, Angel Stadium of Anaheim and the Honda Center of
Anaheim. The Platinum Triangle area is going through a large growth as many
new commercial and some high rise occupancies are both planned and under
construction.
Resources
Paramedic Engine 7

Annual Calls 2011
2027

73

Annual Inspections
672

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 7
DATE RANGE: 01/01/2009 – 12/31/2011
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Riverdale Station 8
4555 E. Riverdale Ave
Anaheim, CA 92807

Riverdale Station 8 is positioned at the east end of Anaheim. It is located at 4555
E. Riverdale Ave. and was opened in 1981. Battalion 1 and Paramedic Truck 8
are housed there. Their "first-in" covers a mixed area of industrial and hillside
residential. Station 8 responds to both the 91 and 55 freeways, and has the
potential of river rescues with the Santa Ana riverbed just behind the station.
Resources
Battalion Chief 1
*Paramedic Engine 8
Paramedic Truck 8
Engine 308

Annual Calls 2011
365
767
971

Annual Inspections

(* Taken out of service. Unit scheduled to be placed back in service March 2013)
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697
643

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 8
DATE RANGE: 01/01/2009 – 12/31/2011
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Anaheim Hills Station 9
6300 E. Nohl Ranch Rd.
Anaheim, CA 92807

Anaheim Hills Station 9 is set in the hills area of Anaheim. It is located at 6300 E.
Nohl Ranch Rd. and was rebuilt in 1992. Paramedic Engine 9 serves primarily
hillside residential and the wildland urban interface. Station 9 is experiencing
moderate growth of senior housing in its "first- in" district.
Resources
Paramedic Engine 9
Engine 309

Annual Calls 2011
965

79

Annual Inspections
202

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 9
DATE RANGE: 01/01/2009 – 12/31/2011
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Weir Canyon Station 10
8270 E. Monte Vista Rd.
Anaheim, CA 92808

Weir Canyon Station 10 is the farthest station east in the City of Anaheim.
Paramedic Engine 10 is housed here. Station 10’s area contains a mixture of
residential and light commercial, as well as wildland urban interface. Most of the
new housing built in the city is located in 10’s "first-in" as well as the 91 freeway
and the 241 toll road.
Resources
____________ Annual Calls 2011 _________ Annual Inspections
Paramedic Engine 10
1249
135
Engine 310
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CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 10
DATE RANGE: 01/01/2009 – 12/31/2011
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Twila Reid Station 11
3100 W. Orange Ave.
Anaheim, CA 92804

Twila Reid Fire Station 11 is the first new fire station to be built since 1984 for the
City of Anaheim. The station was completed in August 2007 and built on existing
City park land in West Anaheim providing for enhanced fire and Paramedic
services to one of the busiest response areas of the city.
Resources
Paramedic Engine 11

Annual Calls 2011
2650
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Annual Inspections
379

CALL DISTRIBUTION
By Hour of Day / Day of Week
2009 - 2011
Fire Station 11
DATE RANGE: 01/01/2009 – 12/31/2011
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Disney Contract Station

Resources
Medic 43
Medic 44

Total Calls
1595
1492
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Annual Inspections

CALL DISTRIBUTION
By Hour of Day / Day of Week
Disney Station
DATE RANGE: 01/01/2009 – 12/31/2011
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5.6 Anaheim Fire & Rescue Service Level Goals
While there are no state or federal mandates for level of service, service level
goals are often based upon federal and state legislation, such as 2 In/2 Out,
federal and state OSHA requirements, ISO grading schedule, national standards
such as the one developed by the NFPA and best practices found in the CFAI
agency accreditation process. These service goals are the benchmark of
performance in respect to travel times, but do not measure other aspects of
performance.
As the magnitude of emergencies range from small to catastrophic, the
requirements for resources can vary greatly. A high-risk area could require a
timely deployment of more fire companies for several reasons. More resources
are required for the possible rescue of persons trapped within a high-risk building
with a high-occupant load as compared to a low-risk building with a low-occupant
load. More resources are required to control fires in large, heavily loaded
structures than are needed for small buildings with limited contents. Therefore,
creating a level of service consists of the analysis made regarding the distribution
and concentration of resources needed in relation to the potential demand placed
upon them by the level of community risk.
The following service level goals relate to travel times of the initial response to an
emergency. The goals represent the benchmark the department is trying to
achieve in each category.
Anaheim Fire & Rescue Travel Time Service Level Benchmarks
Balance of First-Alarm Assignment or
First-Arriving Unit
Specialized Units = Full Effective Response Force
Suppression 4 Minutes/90 Percent
8 Minutes/90 Percent
Travel time of the first unit to an emergency Travel time to the placement of 15 Firefighters on the
once notified of the event to arrival at the scene of a fire (initial effective fire force).
incident.
EMS
4 Minutes/90 Percent
8 Minutes/90 Percent
Travel time of the first unit to an emergency Travel time of the balance of a first-alarm assignment
once notified of the event to arrival at the (typically a truck response in cases of patient
incident.
extrication) to an emergency once notified of the
event to arrival at the incident.
Specialized Services
Hazardous
4 Minutes/90 Percent
11:55 Minutes/90 Percent
Materials
Travel time of the first unit to an emergency Travel time of the HazMat Team, which includes a
once notified of the event to arrival at the fully equipped hazmat response vehicle and six
incident. Initial response companies provide qualified hazmat specialists.
first-responder operations and are Level B
personnel protective qualified.
Urban
4 Minutes/90 Percent
11:55 Minutes/90 Percent
Search and
Travel time of the first unit to an emergency Travel time of the US&R Team, which may include
Rescue
once notified of the event to arrival at the one of several US&R vehicles and six technical
incident. Initial response companies provide rescue specialists.
first-responder to US&R incidents and are
qualified to the awareness level.

Data from the last three years was analyzed to determine the baseline level of
service. The 4 areas analyzed were call processing time, turnout time, travel time,
and total response time.
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5.7 Department’s Current Performance to Service Level Goals
Developing the analytics to evaluate performance, the department chose to utilize
fractal measurements versus averages. While the median or average can be an
important indicator of performance, the use of fractal measurement provides a
more precise picture of performance. While time is a key factor in measuring
performance to emergency incidents, the types of calls and where they occur is
another important factor to measure deployment of proper resources.
The final piece is the refinement of the department's data collection and analysis.
The department is currently reviewing all of the data points currently used to
measure performance. These data points will be refined and addressed in the
department's records management and computer-aided dispatch systems to
provide a more detailed analysis of performance.
5.7.1 Data 2009 - 2011
The two most common calls for service are medical and fire. Fire calls require
more resources compared to medical emergencies. These two call types were
evaluated to determine if there were any trends in the location, time of day, or day
the week the incidents occurred. While medical calls and fires occur throughout
the city limits, the time they occur show a significant variance from 9:00am to
9:00pm.
AF&R analyzed response times from 2010 through 2012 to establish its baseline
total response time. While Hazmat and Technical Rescue calls are included, it
was determined there wasn’t enough data to be considered reliable. The following
includes AF&R’s baseline and benchmark performance statements:
FIRE BASELINE – FIRST-DUE
For 90 percent of all structure fires, the total response time for the arrival of
the first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is: 7
minutes and 37 seconds. The first-due unit for all risk levels is capable of:
providing 500 gallons of water and 1,500 gpm pumping capacity; initiating
command; requesting additional resources; establishing a back-up line and
advancing an attack line, each flowing a minimum of 150 gpm; establishing
an uninterrupted water supply; containing the fire; rescuing at-risk victims;
and performing salvage operations. These operations are done in
accordance with departmental operating procedures, TOPS, BEOPS,
Orange County Operational Area Annex, and AF&R Hose & Ladder
manual, while providing for the safety of responders and the general public.

91

FIRE BASELINE - ERF
For 90 percent of all structure fires, the total response time for the arrival of
the ERF, staffed with 15 firefighters and officers, is: 11 minutes and 26
seconds. The ERF for all risks is capable of: establishing command;
providing an uninterrupted water supply; advancing an attack line and a
backup line for fire control; complying with the OSHA requirements of twoin and two-out; completing forcible entry; searching and rescuing at-risk
victims; ventilating the structure; controlling utilities; performing salvage
and overhaul; and capable of placing elevated streams into service from
aerial ladders. These operations are done in accordance with departmental
operating procedures, Orange County Operational Area Annex, TOPS,
BEOPS and AF&R Hose & Ladder manual, while providing for the safety of
responders and the general public.
EMS BASELINE - FIRST-DUE
For 90 percent of all Charlie, Delta, and Echo level EMS calls, the total
response time for the arrival of the first-due unit, staffed with 2 paramedics
is: 9 minutes and 0 seconds. The first-due unit is capable of: providing
Advanced Life Support (ALS); including IV medication; endotracheal
intubation, Intravenous access, medication; and defibrillation. These
operations are done in accordance with departmental operating procedures
and Orange County EMS, while providing for the safety of responders and
the general public.
EMS BASELINE - ERF
For 90 percent of all Charlie, Delta, and Echo level EMS calls, the total
response time for the arrival of the ERF, staffed two paramedics and one
transport vehicle is: 9 minutes and 9 seconds. The ERF is capable of
providing Advanced Life Support and transportation in accordance with
departmental operating procedures and Orange County EMS.
HAZMAT BASELINE – FIRST-DUE
For 90 percent of all hazardous material calls, the total response time for
the first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is 8
minutes and 50 seconds. The first-due unit is capable of: initiating
command; requesting additional resources; isolating and denying entry;
evacuation; and assisting the Hazardous Material Team. These operations
are done in accordance with departmental operating procedures, Orange
County Operational Area Annex, TOPS, BEOPS, HOPS and AF&R Hose &
Ladder manual, while providing for the safety of responders and the
general public.

92

HAZMAT BASELINE – ERF
For 90 percent of all hazardous material calls, the total response time for
the arrival of the ERF, staffed with 4 Hazmat Technicians and/or Hazmat
Specialists, 1 firefighter, 1 engineer and 1 officer, is: 17 minutes and 28
seconds. The ERF for Hazardous Materials is capable of: responding a
minimum of 4 Hazmat Technicians and/or Specialists with the competence
level under requirements of Title 29 of the Code of Federal Regulations
(CFR) 1910.120 and Title 8 of the California Code of Regulations (CCR),
one Engine, one truck, one Hazardous Material vehicle and one Chief
Officer, establishing command; complying with the OSHA requirements of
two-in and two-out; These operations are done in accordance with
departmental operating procedures, Orange County Operational Area
Annex, and Orange County Fire Chiefs Association Hazardous Materials
Emergency Response Plan, while providing for the safety of responders
and the general public.
TECHNICAL RESCUE BASELINE – FIRST-DUE
For 90 percent of all technical rescue calls, the total response time for the
first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is 7
minutes and 57 seconds. The first-due unit is capable of: initiating
command; requesting additional resources; isolating and denying entry;
evacuation; and assisting the Urban Search and Rescue team. These
operations are done in accordance with departmental operating
procedures, Orange County Operational Area Annex, TOPS, and BEOPS,
while providing for the safety of responders and the general public.
TECHNICAL RESCUE BASELINE – ERF
For 90 percent of all technical rescue calls, the total response time for the
arrival of the ERF, staffed with 4 USAR Technician Specialist and a truck or
engine with 1 firefighter, 1 engineer and 1 officer, is: 15 minutes and 22
seconds. The ERF for all risks is capable of: establishing command;
performing water/flood rescues, technical rope rescues, confined space
recues, trench rescues, machinery entrapment, structural collapse rescue,
landslide/mud rescues; complying with the OSHA requirements of two-in
and two-out; These operations are done in accordance with departmental
operating procedures, NFPA 1855, NFPA1006, NFPA 1670, and sections
5, 8, and 12 of the Orange County Operational Area Annex, while providing
for the safety of responders and the general public.
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AF&R has established benchmark performance response times. The cascading of
events can be found on page 24 and travel times can be found on page 91.
Collectively these times make up the benchmark total response times. The
following are AF&R’s benchmark performance statements.
FIRE BENCHMARK – FIRST-DUE
For 90 percent of all structure fires, the total response time for the arrival of
the first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is: 7
minutes and 5 seconds. The first-due unit for all risk levels is capable of:
providing 500 gallons of water and 1,500 gpm pumping capacity; initiating
command; requesting additional resources; establishing a back-up line and
advancing an attack line, each flowing a minimum of 150 gpm; establishing
an uninterrupted water supply; containing the fire; rescuing at-risk victims;
and performing salvage operations. These operations are done in
accordance with departmental operating procedures, TOPS, BEOPS,
Orange County Operational Area Annex, and AF&R Hose & Ladder
manual, while providing for the safety of responders and the general public.
FIRE BENCHMARK - ERF
For 90 percent of all structure fires, the total response time for the arrival of
the ERF, staffed with 15 firefighters and officers, is: 11 minutes and 5
seconds. The ERF for all risks is capable of: establishing command;
providing an uninterrupted water supply; advancing an attack line and a
backup line for fire control; complying with the OSHA requirements of twoin and two-out; completing forcible entry; searching and rescuing at-risk
victims; ventilating the structure; controlling utilities; performing salvage
and overhaul; and capable of placing elevated streams into service from
aerial ladders. These operations are done in accordance with departmental
operating procedures, Orange County Operational Area Annex, TOPS,
BEOPS and AF&R Hose & Ladder manual, while providing for the safety of
responders and the general public.
EMS BENCHMARK – FIRST-DUE
For 90 percent of all Charlie, Delta, and Echo level EMS calls, the total
response time for the arrival of the first-due unit, staffed with 2 paramedics
is: 6 minutes and 45 seconds. The first-due unit is capable of: providing
Advanced Life Support (ALS); including IV medication; endotracheal
intubation, Intravenous access, medication; and defibrillation. These
operations are done in accordance with departmental operating procedures
and Orange County EMS, while providing for the safety of responders and
the general public.
EMS BENCHMARK - ERF
For 90 percent of all Charlie, Delta, and Echo level EMS calls, the total
response time for the arrival of the ERF, staffed two paramedics and one
transport vehicle is: 10 minutes and 45 seconds. The ERF is capable of
providing Advanced Life Support and transportation in accordance with
departmental operating procedures and Orange County EMS.
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HAZMAT BENCHMARK – FIRST-DUE
For 90 percent of all hazardous material calls, the total response time for
the first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is 7
minutes and 5 seconds. The first-due unit is capable of: initiating
command; requesting additional resources; isolating and denying entry;
evacuation; and assisting the Hazardous Material Team. These operations
are done in accordance with departmental operating procedures, Orange
County Operational Area Annex, TOPS, BEOPS, HOPS and AF&R Hose &
Ladder manual, while providing for the safety of responders and the
general public.
HAZMAT BENCHMARK – ERF
For 90 percent of all hazardous material calls, the total response time for
the arrival of the ERF, staffed with 4 Hazmat Technicians and/or Hazmat
Specialists, 1 firefighter, 1 engineer and 1 officer, is: 15 minutes and 0
seconds. The ERF for all risks is capable of: responding a minimum of 4
Hazmat Technicians and/or Specialists with the competence level under
requirements of Title 29 of the Code of Federal Regulations (CFR)
1910.120 and Title 8 of the California Code of Regulations (CCR), one
Engine, one truck, one Hazardous Material vehicle and one Chief Officer,
establishing command; complying with the OSHA requirements of two-in
and two-out; These operations are done in accordance with departmental
operating procedures, Orange County Operational Area Annex, and
Orange County Fire Chiefs Association Hazardous Materials Emergency
Response Plan, while providing for the safety of responders and the
general public.
TECHNICAL RESCUE BENCHMARK – FIRST-DUE
For 90 percent of all technical rescue calls, the total response time for the
first-due unit, staffed with 1 firefighter, 1 engineer and 1 officer, is 7
minutes and 5 seconds. The first-due unit is capable of: initiating
command; requesting additional resources; isolating and denying entry;
evacuation; and assisting the Urban Search and Rescue team. These
operations are done in accordance with departmental operating
procedures, Orange County Operational Area Annex, TOPS, and BEOPS,
while providing for the safety of responders and the general public.
TECHNICAL RESCUE BENCHMARK – ERF
For 90 percent of all technical rescue calls, the total response time for the
arrival of the ERF, staffed with 4 USAR Technician Specialist and a truck or
engine with 1 firefighter, 1 engineer and 1 officer, is: 15 minutes and 0
seconds. The ERF for all risks is capable of: establishing command;
performing water/flood rescues, technical rope rescues, confined space
recues, trench rescues, machinery entrapment, structural collapse rescue,
landslide/mud rescues; complying with the OSHA requirements of two-in
and two-out; These operations are done in accordance with departmental
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operating procedures, NFPA 1855, NFPA1006, NFPA 1670, and sections
5, 8, and 12 of the Orange County Operational Area Annex, while providing
for the safety of responders and the general public.
Structure Fires - 90th Percentile Times –
Baseline Performance
Alarm
Handling

Pick-up to Dispatch

Turnout

Turnout Time

Time

1st Unit

2010 2012

2012

2011

2010

1:36

1:48

1:35

1:31

2:05

2:00

2:11

2:00

5:12

5:27

5:01

5:09

9:44

10:02

9:44

9:56

7:37

7:43

7:37

7:36

11:26

11:50

11:26

11:27

Travel Time
1st Unit
Travel

Distribution

Time

Travel Time
ERF
Concentration
Total Response Time
1st Unit On Scene

Total
Response
Time

Distribution
Total Response Time
ERF
Concentration

96

EMS - 90th Percentile Times –
Baseline Performance
Alarm
Handling

Pick-up to Dispatch

Turnout

Turnout Time

Time

1st Unit

2010 2012

2012

2011

2010

1:55

2:01

1:56

1:48

2:07

2:08

2:08

2:06

6:14

6:31

6:11

6:00

6:21

6:26

6:19

6:16

9:00

9:16

9:00

8:42

9:09

9:16

9:11

8:57

Travel Time
1st Unit
Travel

Distribution

Time

Travel Time
ERF
Concentration
Total Response Time
1st Unit On Scene

Total
Response
Time

Distribution
Total Response Time
ERF
Concentration
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Hazardous Materials
- 90th Percentile Times –
Baseline Performance
Alarm
Handling

Pick-up to Dispatch

Turnout

Turnout Time

Time

2010 –
2012

2012

2011

2010

(9 calls)

(3 calls)

(2 calls)

(4 calls)

1:44

1:51

1:14

1:27

2:29

2:49

2:12

1:46

5:59

3:24

5:23

6:18

12:24

14:08

9:15

11:36

8:50

6:35

8:17

8:41

17:28

19:10

14:22

16:23

1st Unit
Travel Time
1st Unit

Travel

Distribution

Time

Travel Time
ERF
Concentration
Total Response Time
1st Unit On Scene

Total
Response
Time

Distribution
Total Response Time
ERF
Concentration
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2010 –
2012

Technical Rescue - 90th Percentile Times –
Baseline Performance
Alarm
Handling

Pick-up to Dispatch

Turnout

Turnout Time

Time

1st Unit

2012

2011

2010

(5 Calls)

(1 Call)

(0 Calls)

1:26

1:22

1:21

1:59

1:59

0:08

5:20

5:26

3:12

11:44

12:24

5:34

7:57

8:05

4:41

15:22

15:57

8:06

(6 Calls)

Travel Time
1st Unit
Travel

Distribution

Time

Travel Time
ERF
Concentration
Total Response Time
1st Unit On Scene

Total
Response
Time

Distribution
Total Response Time
ERF
Concentration
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ALL CALLS
By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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ALL FIRES

STRUCTURE FIRES
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Total Loss by Year

Property Loss

$

Content Loss

Year
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FIRES TIME OF DAY – DAY OF WEEK

FIRES

By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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EMS
By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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While the 911 dispatch processing time benchmark is 60 seconds 90 percent of
the time, the department’s processing time is much greater than this. Currently,
Anaheim does not allow for exceptions, whereas; circumstances outside the
dispatchers control can cause a delay. A national discussion is occurring at this
time to determine whether the 60 seconds, 90 percent of the time is a realistic
benchmark. The fact is technology developments over the last 10-15 years have
impacted the ability to measure all calls with a simple benchmark as outlined in
both the accreditation model and NFPA 1221. At one time when a call was
received at the 911 dispatch center, it was placed from a hard line (business or
residence), which allowed the dispatcher with enhanced 911 to immediately
capture the address. Screening is required to determine whether a call should be
dispatched as an emergency or not. In addition, the advent of technology and the
wide-spread use of cell phones have had a dramatic impact on all dispatch
centers. Currently, when a 911 call is received from a cell phone, the address
information may not be captured. At some time in the near future this may be the
case, but today it is not. Therefore, a passerby who reports a fire, an accident, or
some type of emergency on a cell phone often requires the dispatcher to ask a
series of questions to determine the location to dispatch the appropriate
equipment. These 911 cell phone calls require extensive questioning to
determine location and are not reflected in the department’s current 911 dispatch
processing time as they have been removed. In addition, this past year the
department and communication center re-engineered the alarm process, and the
result has been a dramatic decrease in time to process calls and alert fire
companies to respond. The following call processing time chart is for the time
period 2009 – 2011 and reflects the past performance. The performance at the
90 percentile is 02:11. This is well over the benchmark of 60 seconds. Today
AF&R has modified dispatching procedures that have shown an improvement in
performance.
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ALARM PROCESSING TIME
CALL PROCESSING TIME

By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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Processing Time - All Incidents

Alarm Processing Time – All Incidents

Seconds

2009
2010
2011

Benchmark - 60 Seconds

Processing Time - EMS

Alarm Processing Time – EMS

Seconds

2009
2010
2011

Benchmark - 60 Seconds
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Processing Time - Fires
Alarm Processing
Time – Fire

Seconds

2009
2010
2011

Benchmark - 60 Seconds
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TURNOUT TIME
TIME
TURNOUT

By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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Minutes

Turnout Times- Fire Calls

2009
2010
2011

Seconds

Turnout Times- EMS Calls

200
9
201
0
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FIRST UNIT TRAVEL TIME
By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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First Unit Travel - EMS Calls

Minutes

2009
2010
2011

First Unit Travel - Fires Calls

Minutes

2009
2010
2011

112

First Unit Travel - HazMat Calls

Minutes

2009
2010
2011

Minutes

1st Truck Travel Time - Fires Calls 2009 - 2011

2009
2010
2011

Minutes

2nd Truck Travel Time - Fire Calls 2009 - 2011

2009
2010
2011
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FIRST UNIT
TOTAL
RESPONSE
(REFLEX)
TIME
FIRST
UNIT TOTAL
RESPONSE (REFLEX)
TIME
By Hour of Day / Day of Week
All Stations
DATE RANGE: 01/01/2009 – 12/31/2011
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Minutes

Effective Fire Force Travel Time - Fires Calls 2009 - 2011

2009
2010
2011

Minutes

2 in 2 out Travel Time - Fire Calls 2009 - 2011

2009
2010
2011
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5.8 Conclusion
RESOURCE MANAGEMENT
A critical element in the assessment of any emergency service delivery system is
the ability to provide adequate resources for fire combat situations, medical
emergencies, and other emergency incidents within the approved budget. Each
emergency requires a variable amount of staffing and resources to be
effective. Properly trained and equipped fire and rescue companies must arrive,
deploy, and mitigate the event within specific timeframes, if successful emergency
event strategies and tactical objectives are to be met. The development of a
Standards of Cover document has been a key step in the analysis of our current
response system. This analysis has brought focus to the organization in respect
to future deployment strategies and has determined a number of key findings that
the department must address to provide better service to the residents and
visitors of Anaheim.
The lack of refined measurement that has been used historically in the
department has lead to the historical baseline of performance to become the de
facto service level objective for the department. The reporting to Council as part
of the budget process used average measurement and was not aligned with those
critical data points that are found in many national standards and are used in the
accreditation model. While this has been the acceptable level of performance,
there are gaps in coverage when measuring such metrics as:










First Unit travel time to an emergency call
Travel time to first Paramedic on scene
Initial EMS Response force of 2 Paramedics and 2 EMT’s on
scene
First structure fire unit travel time
First Engine travel time
First Truck travel time
Ability to meet the 2-In/2-Out Regulation
Time to placement of 15 firefighters on the scene of a fire (initial
Effective Fire Force)
Time to placement of 16 firefighters on the scene, including at
least 1 Engine, 1 Truck and 1 B/C

With focused analytics and established performance benchmarks, the department
has evaluated over 70 different deployment scenarios using two computers
modeling programs, Deccan and FireView, as well as input from our field
personnel, and community members who were involved in the strategic planning
process. Deccan provides an analysis based on historic call data from the
Computer Aided Dispatch system to analyze the impact on the overall system
when resources are moved to different areas of the City. FireView provides a
geographic coverage mapping system to analyze the impact on covering the area
from a geographic, or area coverage standpoint. Used collectively, this provided
a comprehensive look at how the different scenarios analyzed would impact
service to the customer. There were several deployment scenarios that identified
what would have appreciable positive impact on service delivery as mentioned by
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the key metrics identified. In addition to this evaluation, key objectives emerged in
our strategic planning process that are relevant to the design of future deployment
strategies.






Reconfiguring the use of existing resources to produce a positive
impact on the above benchmarks to improve the current baseline
of performance.
The fiscal sustainability of the existing deployment model or
other chosen for future implementation. Therefore, utilizing
existing levels of personnel was paramount in the scenarios
evaluated.
A predictive analysis of alternative deployment modeling based
on the type of calls previously responded to and geographic
coverage.
The exploration of alternative deployment methods as an adjunct
to our base level of service.

The development of the standard of cover document has provided a level of
analysis that the department has not undertaken previously. The process has
helped to explore various deployment scenarios with the objective of providing
better service to the customer, while keeping in mind that resources will be limited
to greatly expand the existing workforce. The department has found that with the
redeployment of existing companies into new and relocated fire stations and the
use of technology for traffic control, will have a significant impact can on travel
time to emergencies, and improve the services delivered to our residents and
those that visit Anaheim.
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History Note Appendix

1. January 2014: Added performance statements, minor editorial revisions.
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