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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
conjuncti on wyetristral®dic®IBRO Bhe dnalygi®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 1 Agency Accreditation and is supporting documentation
for Recommendation #4 1 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 ldentification, 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 critcalwhen mi ti gating .ARBIKROS ¢
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

|t i's Iimportant to understand the pa
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. AfGet there fast, tell us wh atake
away the pain, and be nice0 wer e ¢ o mmots Regardiesseah¢ha
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

FINDING:

Metro Net early

dispatching

calls under 60
cecnnds K104 nf

Rescue, Weapons of Mass Destruction, etc. AF&R continues to provide
these services. However, like most fire agencies, the economy has
impacted AF&R. Over the past 5 years AF&R has reduced its field staffing
by 24 (8 per day) and has taken two engines out of service. In order to
maintain the expected level of service, AF&R has assigned untraditional
duties to personnel and units. For example, existing Paramedics were
placed on 3 of the 5 truck companies. This cultural shift in AF&R is in line
with the evolving demands placed on a modern fire agency. While fires
declined from 2010 to 2011 other calls for service, primarily medical calls,
has increased. AF&R plans to place Paramedics on remaining truck
companies in the future. The redeployment of Paramedics has increased

highest call type demand, medical aids. With the addition of Paramedics to
truck companies, Metro Net Dispatch has altered their dispatching
procedures to limit the amount of questions required to determine the level
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®& 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

rame:

the concentration of units and personnel trainedt o i ntervene to



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 anfief f ecti ve r e
forceo in relation to crit Thisadporttamalydzeds and
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
A 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
population densities, a dense concentration of resources, as well as
topography such as steep hills and open space. The following map shows
AF&RO6s current resource | ocati onlghtand
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
within 4 minutes. The darkest blue indicates more than 2 units has a travel
time within 4 minutes. The white area indicates gaps where AF&R does not
meet the benchmark travel time within 4 minutes. As indicated in the below
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,
central and eastern areas show gaps in coverage. Over 70 redeployment
models were studied and all had positive improvement to response times.
Recommendations to improve these gaps can be found in the proposed
depl oyment options in AF&R6s strategic pl

FINDING:

the customers
we serve.
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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
Anahei més perimeter as the cl| osmdaries.ni t
This automatic aid agreement is carried out by a Joint Powers Authority (JPA),
Metro Net Dispatch. Al s o, ités worthy to menti on,
Anaheim is not in balance with what AF&R responds to outside of the City
boundaries.



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
A F & Ravevall 90% performance for 1% 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.

10



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%.

11



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
AdoptAF&RO0s Strategic Pl an Recommendation #
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&RO6s St wa(indgal Encergéghtyan r ecom
Vehicle Pre-Emption Traffic System on all City traffic signals).

12



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.

13



Probability and Consequence Matrix

DISTRIBUTION

CONCENTRATION

High/Special Risk

Low Probability
High Consequence

PROBABILITY

CONSEQUENCES

v

The relationships between probability and consequence and the Ci ts sdivice
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

14
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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.

= =4 =4 -8_48_5_95_42_-2

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.

[

FINDING:
AF&R has a

The level of service provided by an agency should be based on the
a g e n ahilify o cope with various types and sizes of emergencies that the
agency can reasonably expect after conducting a risk assessment. This
process starts with examining the most common community risk, the
potential fire problem, target hazards, critical infrastructure, and an analysis
of historic call data.

Community risk assessment incorporates the various elements of risk
among the community as a whole, the frequency of events that occur, the
severity of potential losses, and the distribution of those risks. Overall, the
City will have a wide range of potential risks; and, yes, there will be an

filled by adding inverse relationship between risk and frequency. The daily event is usually

and/or

the routine that results in minimal losses, while significant events are less

hd

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

15



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.

Community Risk Assessment Model

Potential Loss
Low High
Extracrdinary Event Total Destruction
Rare Event Major Destruction
Annual Event Significant Loss Concentration of
™ Resources
Monthly Event Minor Loss
Weekly Event Insignificant Loss R
Daily Event Distribution
# [Location) of Those
Hourly Event
Resources
High Low

The purpose of a risk assessment is not only to evaluate risks and hazards in the
Ci t respanse 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.

16



Demographic
Profile

Public
Assets

Response
Capacity

Response

Initial

Final

Initial
Assessment

Intervention

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.

| l

Property Life Safety

Firefighter Safety Critical

A4

Defines the Community Risk Potential

v

Determines
A

Infrastructure

Response
Capability versus
the Community
Risk

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

v

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

Defines the level of community vulnerability
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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 Staged 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 Staged 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 Staged 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" Staged 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.

18



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
guantum 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.
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2.2.3 The Significance of Flashover

Pre-Flashover Post-Flashover
Limited to one room May spread beyond one room
Requires smaller attack line Requires larger and more attack lines

Search and rescue is easier Compounds search and rescue
Initial assignment can handle | Requires additional companies

TIME vs. PRODUCTS of COMBUSTION
FLASHOVER

No one survives flashover

FIRE GROWTH
of smoke alarms of fire deaths ocoured UNRESTRICTED
didn’t work in homes in home fires in which
that had fires*

Without fire spriaklers, odds of
escaping decrease significa

SMOKE RESIDENTIAL COMMERCIAL FIREFI GHTERS OPEN
ALARM SPRINKLER SPRINKLER HOSE NOZILES
ACTIVATES ACTIVATES ACTIVATES

FIRE GROWTH
RESTRICTED

FIRE GROWTH
RESTRICTED

=
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=
=]
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RESPOMNSE TO FIRE
FIGHTING FIRE

ME DIRECTLY MANAGEABLE BY FIRE DEPARTMENT

TIME (in minutes)
ACTIONS Based upon national averages
= 4 RN -
2) CONDUCT FIRE ASSOCIATION # Ei.. Hul:s. NFPA. Saplember ::u
ESCAPE DRILLS T

NOTE: S NFPA Fire Protetion Handbook
Fur time and bemp erature information.

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.

! Courtesy of Northern lllinois Fire Sprinkler Advisory Board, Illinois Fire Inspectors Association
and Northern lllinois 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 |

Early First CPR-Bystanders |
fonece Dispatch Call Receipt | =
[}
Vehicle Moving | g ﬁ
O S
Vehicle Stops §

Early CPR

Personnel at Patientdos Side |

First CPR-EMS Personnel |

Early

First Defibratory Shock |
Nafihrillatin

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.?> 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 patientd 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:

Survival reduced by ~7-10%
each minute defibrillation

delayed

Survival Rate
(percent)

Time to Defibrillation
(minutes)

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.
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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:

1 Low Risk Occupancies

1 Moderate Risk Occupancies
1 High Risk Occupancies

9 Special Risk Occupancies

Low Risk

Business Occupancies with fire
sprinklers

Mercantile Occupancies with fire
sprinklers

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

A

risk assessment includes the evaluation of thedepar t ment 0 s
emergencies. The following page illustrates the events that occur prior to a unit

arriving to an emergency.

STATE OF
NORMALCY

The point at which a condition exists requiring

abi

Performance Indicator: 90% in 8

minutes

Event Initiation activation of the emergency response team
Call 911
Alarm Received at 911 PSAP and The point at which a call is received and answered >
transferred to the Fire/EMS at the 911 Public Safety Answering Point (PSAP) QO
Communications Center and is transmitted to Metro Net Communications 3
Performance Indicator: 95% in 30 Center T
Seconds L
>
Q
Alarm Answering Time at Fire/EMS | The point at which the alarm is transmitted from é
Communications Center PSAP and answered at the Fire/EMS —
Performance Indicator: 95% in 15 Communications Center L
Seconds
Alarm Processing Time A process by which an alarm answered at the
90% in 60 Seconds Communications Center is retransmitted to
Performance Indicator: emergency response facilities and response units
Seconds 99% in 90
Turnout Time The interval between the activation of
EMS station/company alerting devices and the time the —
Performance Indicator: 90% in 60 crew is aboard the apparatus and en route (wheels =1
Seconds rolling) o
Special Operations Py
Performance Indicator: 90% in 80 8
Seconds 3
>
)
Travel Time @
First Unit on Scene The time interval that begins when a unit is en route =
Performance Indicator: 90% in 4 to the emergency incident and ends when the unit g
minutes arrives at the scene —
Effective Fire Force &

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

units (ERUSs) in the field.

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

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 Pointd 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 Transmittedd 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.

A Alarm Answering Timed The point at which the alarm is transmitted from
PSAP and answered at the Fire/EMS Communications Center.

FINDING:

Alarm Processing Timed A process by which an alarm answered at the
Past response

Communications Center is retransmitted to emergency response facilities
(ERFs) or to emergency response units (ERUS) in the field.

Turnout Timed The interval between the activation of station and/or
company alerting devices and the time when the responding crew is aboard
the apparatus and the apparatus is enroute (wheels moving) to the call as
noted by the mobile computer terminal or by voice notification by the officer
to dispatch that the company is responding.

Travel Timed The point at which the responding apparatus signals the
dispatch center that they are responding to the alarm and ends when the
responding unit notifies the dispatcher of its arrival on scene (via voice or
mobile computer terminal notification).

cascade of
events to

On-Scene Timed The point at which the responding unit arrives on the scene of
the emergency.

Initiation of Actiond 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 Incidentd The point at which units have completed the
assignment and are available to respond to another request for service.

Total Response Timed 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, 1SO 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.
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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 | osses, one of the industryds tool
( PP CE) gramradministered by ISO. The PPC program evaluates a
communi ty 0 sprofectitmlcapability 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
each item and uses the evaluations in a mathematical calculation of the
amount of credit. Using the FSRS, ISO develops a PPC number for each
community. The number represents the average class of fire protection for
ass 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

| S OévaluationofaCommuni tyés fire suppressi oh sys
the dispatch center, fire department, and water supply infrastructure. A
communityobés strengths and /or weaknesses
those categories wild@l determine the comm
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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A Classes 1 through 8 indicate a fire suppression system with a credible
dispatch center, fire department, and water supply.

A 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.

A Class 9 indicates a fire suppression system that includes a creditable
dispatch center and fire department but no creditable water supply.

A Cl ass 10 indicates the areabds fire s
minimum criteria for recognition.

For many jurisdictions, ISO publ i shes a #dAsplit class, o
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)
fire protection classification activities nationwide. The FSRS focuses review on
three specific areas of operationd 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, | SO6s studies have consistently
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 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
01t09.99
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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

_‘:4_1‘1’7*1'1‘1“ ™ reTrTrT
o _sumulo_

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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Event Initiation

TOTAL RESPONSE TIME

A

Alarm Received at 911
PSAP and Transferred

A

Alarm Answering Time
at Fire/EMS

\ 4

Alarm Processing Time
90% in 60 Seconds

(Call 911) to the Fire/EMS Communications Center 99% in 90 Seconds
Communications Center 95% in 15 Seconds
95% in 30 Seconds 99% in 40 Seconds
v
Turnout Time Travel Time On-Scene Time
EMS:

First-Arriving Unit

Full Effective

ALS Unit

1]

v

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)d 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)

responder

level shall

adhere

BLSO A fire department providing BLS beyond the first
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.




c) ALSO 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 Healthd 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 Managementd 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. Trainingd 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. Communicationsd 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 Planningd 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 ASSESSM ENT

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 socio-
economic 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 Anaheim California
Population, 2011 estimate 337,864 37,691,912
Population, 2010 (April 1) estimates base 336,312 37,253,956
Population, percent change, April 1, 2010 to July 1, 2011 1.5% 1.2%
Persons under 5 years, percent, 2010 7.7% 6.8%
Persons under 18 years, percent, 2010 27.3% 25.0%
Persons 65 years and over, percent, 2010 9.3% 11.4%
Female persons, percent, 2010 50.3% 50.3%
White persons, percent, 2010 (a) 52.7% 57.6%
Black persons, percent, 2010 (a) 2.8% 6.2%
American Indian and Alaska Native persons, percent, 2010 (a) 0.8% 1.0%
Asian persons, percent, 2010 (a) 14.8% 13.0%
Native Hawaiian and Other Pacific Islander, percent, 2010 (a) 0.5% 0.4%
Persons reporting two or more races, percent, 2010 4.4% 4.9%
Persons of Hispanic or Latino origin, percent, 2010 (b) 52.8% 37.6%
White persons not Hispanic, percent, 2010 27.5% 40.1%
Living in same house 1 year & over, 2006-2010 83.5% 84.0%
Foreign born persons, percent, 2006-2010 38.3% 27.2%
Language other than English spoken at home, pct age 5+, 2006-

2010 60.0% 43.0%
High school graduates, percent of persons age 25+, 2006-2010 73.7% 80.7%
Bachelor's degree or higher, pct of persons age 25+, 2006-2010 23.1% 30.1%
Mean travel time to work (minutes), workers age 16+, 2006-2010 26.6 26.9
Housing Quick facts Anaheim California
Homeownership rate, 2006-2010 49.1% 57.4%
Housing units in multi-unit structures, percent, 2006-2010 43.9% 30.7%
Median value of owner-occupied housing units, 2006-2010 $503,000 $458,500
Households, 2006-2010 99,283 12,392,852
Persons per household, 2006-2010 3.32 2.89

Per capita money income in past 12 months (2010 dollars) 2006-

2010 $22,911 $29,188
Median household income 2006-2010 $57,807 $60,883
Persons below poverty level, percent, 2006-2010 13.7% 13.7%
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Business Quick Facts Anaheim California
Total number of firms, 2007 26,108 3,425,510
Black-owned firms, percent, 2007 S 4.0%
American Indian- and Alaska Native-owned firms, percent, 2007 1.9% 1.3%
Asian-owned firms, percent, 2007 21.6% 14.9%
Native Hawaiian and Other Pacific Islander-owned firms, percent,

2007 S 0.3%
Hispanic-owned firms, percent, 2007 20.9% 16.5%
Women-owned firms, percent, 2007 25.4% 30.3%
Manufacturersdé shipments, 2007 |7,648,079 | 491,372,092
Merchant wholesaler sales, 2007 ($1000) 7,962,095 | 598,456,486
Retail sales, 2007 ($1000) 3,679,288 | 455,032,270
Retail sales per capita, 2007 $11,179 $12,561
Accommodation and food services sales, 2007 ($1000) 1,405,279 | 80,852,787
Geography Quick Facts Anaheim California
Land area in square miles, 2010 49.84 155,779.22
Persons per square mile, 2010 6,747.6 239.1

FIPS Code 2000 6

County Orange

(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
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pl ans have been created that wil/l all ow A
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,theci t yds boundaries are approxi
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 17 Population for 2010 and 2035

Population
Average Annual Growth
Rate
2010 2035 Increase (Nonrcompounded)
Anaheim 336265 405,800 20.7% 0.82%

Orange County 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 com