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INTRODUCTION 

The following report serves as the Prescott Fire Department Community Risk Assessment: Standards of 

Cover. It follows closely the Center for Fire Public Safety Excellence (CPSE), 6th Edition Community Risk 

Assessment: Standards of Cover model that develops written procedures to determine the distribution 

and concentration of a fire and emergency service agency’s fixed and mobile resources. The purpose for 

completing such a document is to assist the agency in ensuring a safe and effective response force for fire 

suppression, emergency medical services, and specialty response situations.  

Creating a Community Risk Assessment: Standards of Cover document requires that a number of areas be 

researched, studied, and evaluated. This report will begin with an overview of both the community and 

the agency. Following this overview, the plan will discuss areas such as risk assessment, critical task 

analysis, agency service level objectives, and distribution and concentration measures. The report will 

provide analysis of historical performance and will conclude with policy and operational 

recommendations.  

ESCI extends its appreciation to the elected officials, business, and community members of the City of 

Prescott, the Prescott Fire Department, and all others who contributed to this plan. 
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Matthew Phillips, U.S. Vets Henry Reyes, Re/Max Mountain Properties 

Lori Sells, Lori Sells Insurance Services, LLC Laura Wilson, West Yavapai Guidance Clinic 

Parshalla Wood, Investments  

 

Community Stakeholders 

Bob Betts, PAWUIC Mike Gjede, US Air Force (ret.) 

David Klever, School Board Scott Orr, Media 
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EXECUTIVE SUMMARY 

The Prescott Fire Department (PFD) contracted with Emergency Services Consulting International in 2018 

to conduct a Community Risk Assessment: Standards of Cover (CRA: SOC) report in which community risks 

are quantified and standards of service are recommended. PFD will need to consider the 

recommendations contained in this report, adopt those standards for service it agrees with, invest in the 

infrastructure necessary to achieve those standards, annually measure the results, and adjust as 

necessary. The report also provides the opportunity for facilities that pose significant risk to mitigate 

hazards internally. 

Using data provided by PFD, Prescott Regional Communication Center (PRCC), and other sources, ESCI 

conducted an analysis to determine the current levels of response performance. From this analysis, ESCI 

also identified factors influencing response performance and opportunities for delivery system 

improvement. This document establishes response time objectives, standards for measuring the 

effectiveness of department resources, and deployment of those resources. The document is divided into 

sections generally based on the format recommended by the Center for Public Safety Excellence, 

Community Risk Assessment: Standards of Cover, 6th Edition. 

The PFD provides structural and wildland fire suppression, advanced life support (paramedic) level 

emergency medical care, entrapment/extrication, technical rescue, and hazardous materials response at 

the technician level to the approximately 42,926 residents of Prescott in the 42-square-mile service area. 

The services are provided from five strategically placed fire stations utilizing up to 19 personnel on shift 

to respond using various response and support vehicles.  

Community Expectations 
Once current response performance was quantified, ESCI conducted two separate external stakeholder 

interviews, one with business interests (as a group) and the other with citizens (as a group) to obtain 

feedback on the level of satisfaction with the current response performance as well as their opinions, 

priorities, or preferences going forward. Internal stakeholders were also engaged, including the mayor 

and several city council members (individually or in pairs) and a separate session with rank-and-file 

members of PFD (as a group).  

Externally, both the business group and the citizen group agreed that advanced life support (paramedic) 

is the most important service provided by the fire department, followed by fire suppression. The two 

groups generally agreed that technical rescue and hazardous materials response are the next most 

important tier of services, with the citizens believing the community risk reduction (prevention) is equally 

important. Both groups felt public education is the lowest service priority.  
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The citizens’ group felt that improving response time is the single most important planning priority 

followed by expanding staffing/deployment whereas the business group felt expanding 

staffing/deployment and improving response time are about equal in importance. Both groups agreed 

that technical competence of the firefighters and maintaining reliable equipment and facilities are the 

next most important tier of planning priorities. Interestingly, both groups also placed cost containment to 

taxpayers as the lowest planning priority although the business group was a little more concerned about 

cost containment than the citizens’ group. This should not be construed to indicate a willingness to raise 

taxes. Rather, it is more likely an indication of the level of trust that cost is being managed well by the city 

and the fire department.  

Both groups were independently asked to express their opinions regarding staffing, funding, and response 

time. The business respondents agreed most that PFD was underfunded (67%), that it was understaffed 

(75%), and that response was too slow (58%). The citizen respondents also indicated that PFD was 

underfunded (73%), that it was understaffed (73%), and that response was too slow (82%). 

The Mayor, several Prescott City Council members (some were out of town and unavailable and one was 

tending to an urgent family health situation), and the City Manager were also interviewed separately. 

There was unanimous agreement that the department should operate as effectively and efficiently as 

possible. Some feel the department is adequately addressing response needs whereas others believe 

more can be done to address the primary service driver—emergency medical services (EMS)—more 

efficiently (smaller units, smaller response footprint). Some expressed a desire to utilize volunteers for 

some support activities whereas others wanted to discontinue certain programs, such as smoke detector 

and battery installation. 

When asked how long it should take for help to arrive after calling 9-1-1, the general consensus among 

the elected officials and City Manager was less than eight minutes. One Council member observed that it 

was not reasonable for residents living in the outskirts of town to expect to receive as rapid a response 

time as those living within the urban core of the city. There is no consensus to drastically modify current 

services provided by PFD. The elected officials and city manager were asked to choose whether PFD 

resources should be deployed so that all residents have an equal level of service (equal distribution of 

resources) or whether PFD resources should be deployed where the emergencies are most likely to occur. 

The unanimous consensus was that the resources should be deployed where the emergencies are likely 

to occur (i.e., in the more populated areas of the city). This is the more cost-effective model. 

Community Risk 
A critical step in the CRA: SOC process is to identify and categorize the risks that exist within the 

community by type and location. This identification allows resources to be deployed to protect the risk in 

the best possible manner. The goal is to ensure sufficient resources are distributed throughout the 

community in such a manner as to provide adequate response without overcommitting valuable 

resources that could be used elsewhere.  
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PFD’s population risk profile was analyzed based on the demographics of the city. The results are as 

follows: 

• Age: About 38.3 percent of the population is at risk due to age: 2.8 percent under 5 years of age 
(YOA) and 35.5 percent 65 and over. This percentage places well over one-third of the area’s 
population within the age groups that are at highest risk in residential fire incidents and account for 
some of the statistically highest use of emergency medical services.  

• Disabled: People under 65 years of age with disabilities make up 11.8 percent of the population. 
These people may have difficulty with or be incapable of self-preservation during an emergency. 

• Socio-economic: People under 65 years of age with no health insurance are more prone to chronic 
illness or exhibit poor physical condition simply because they do not seek treatment promptly. 
People under age 65 in Prescott with no health insurance are 12.3 percent of the population; thus, 
they may more frequently use fire and EMS response services. 

• Language Barrier: About 7.4 percent of the population speaks a language other than English at 
home. According to the National Fire Protection Association (NFPA), “Language barriers, cultural 
differences, and inexperience with unfamiliar home technologies are factors that mark the 
challenges of helping newcomers live safely from the threat of fire in the home.” 

The U.S. Department of Homeland Security and other national and local sources were consulted in 

determining and classifying risk in Prescott. In short, a national model is used to quantify the risks within 

Prescott, factoring in probability, magnitude severity, warning time, and duration. The combined score 

for each risk type is placed on a scale from one to four, with four being the maximum risk. The body of 

the report quantifies the risks in significant detail. The following figure summarizes the level of risk.  
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Prescott Risk Summary 

Relative Risk Type of Hazard Preparedness Internal Resources 

High Risk 

Wildfire 

Vehicle Incident 

Structure Fire 

Winter Storm 

Urban Conflagration 

EMS responses 

Power failure 

Technical Rescue  

High 

High 

High 

Moderate 

Moderate 

High 

High 

High 

Moderate 

High 

Moderate 

Moderate 

Low 

High 

Moderate 

Moderate 

Moderate Risk 

Hazmat Release 

Airplane crash 

Earthquake 

Severe Wind 

Dam/Levee Failure 

Flood 

Mining/Drilling Incident 

High 

High 

Moderate 

Moderate 

Moderate 

High 

Low 

High 

High 

Low 

Moderate 

Low 

Moderate 

Low 

Low Risk 
Landslide/Mudslide 

Pipeline Emergency 

Moderate 

Moderate 

Moderate 

Moderate 

Preparedness Key: 

   High: Plans in place; frequent drills, all personnel trained; alternate resources available. 

   Moderate: Limited plans; limited drills; most personnel trained; alternate resources available. 

   Low: No formal plan or regular drills; most personnel not trained; alternate resources limited or not available. 

Internal Resources Key: 

   High: Full initial response and ERF; full operational readiness; 2 or more simultaneous responses. 

   Moderate: Full initial response and ERF; full operational readiness; simultaneous responses require mutual aid. 

   Low: Limited initial response and ERF; limited operational readiness; initial response requires mutual aid. 
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Current Response Workload 
Total response workload has increased 12.1 percent over the nine years, with the majority of the growth 

in emergency medical and other responses. This figure does not include responses made to other 

jurisdictions, which average about 840 per year. The community utilization rate of fire department 

services was 201 incidents per 1,000 population. This is a high utilization rate. Urban communities typically 

range between 70 and 120 incidents per 1,000 population. 

Response by Incident Type, 2017 

 2015 2016 2017 

Structure fire 51 59 48 

Wildland fire 24 18 35 

Other fire 28 52 56 

Overpressure 3 6 4 

Emergency medical 5,245 5,285 5,330 

Motor vehicle accident 317 377 359 

Rescue 7 5 7 

Hazard 168 181 198 

Public assistance 1,125 1,329 1,477 

Good intent 1,578 1,673 1,684 

False alarm 367 346 341 

Weather 6 6 13 

Other 4 17 2 

Total 8,923 9,354 9,554 

 

 

 

EMS
55.79%

False alarm
3.57%

Other fire
0.59%

Good intent
17.63%

Hazard
2.07%

Motor vehicle 
accident

3.76%Other
0.02%

Overpressure
0.04%

Rescue
0.07%

Public assist
15.46%

Structure fire
0.50%

Weather
0.14%

Wildland fire
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The EMS response represents the highest percentage of total call volume. Structure fire responses 

represent a slightly lower percentage of call volume anecdotally than that of similar sized jurisdictions. 

The other call types are unremarkable by comparison. 

Response workload (service demand) is fairly evenly distributed by day of week and month of year. The 

hourly distribution of call volume, however, follows very typical pattern lows as reflected in the following 

figure. 

Hourly Response Workload, 2015–2017 

 

The hourly response workload reflects human activity in most communities. The lower demand from 

12:00AM to 6:00AM is due in large part to residents sleeping. While sleeping, citizens are less likely to 

suffer injuries, have a medical emergency, start a fire, or operate machinery that can malfunction and 

cause an emergency. As residents wake up and prepare for the day, the response workload begins to 

increase between 7:00AM and 8:00AM. By 9:00AM, the response workload is reaching its apex, 

maintaining this peak until about 6:00PM, where it begins to decline almost as rapidly as it increased in 

the morning. The cycle begins again as residents retire for the evening. Incident activity is at its highest 

between 9:00AM and 6:00PM. 

Although it is important to recognize this pattern and potentially take advantage of its predictability, it is 

also important to note that fire deaths occur in greater frequency during sleeping hours than during other 

periods of time in the 24-hour cycle. The NFPA reports that only one in five (20 percent) of reported home 

structure fires occurred between 11:00PM and 7:00AM, but they caused half (52 percent) of all home fire 

deaths.1  

                                                           

1 NFPA Research Division, Ahrens, Marty. Home Structure Fires, September 2017. www.nfpa.org/-/media/Files/News-and-
Research/Fire-statistics/Occupancies/osHomes.pdf. Viewed 8-24-2018 at 1630 hours. 
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The calls for service not only follow predictable patterns during a 24-hour cycle, but they also occur in 

predictable locations within the city. The following map illustrates where the service demand occurred 

during 2017. The greatest concentration occurred between Stations 71 and 72, and to a lesser extent near 

Station 74, with a small hotspot between Stations 74 and 75. 

Service Demand Density, 2017 

 

Unit workload also reflects the distribution of calls for service, which is illustrated in the following figure.  
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Response Unit Workload 

 
*Note: Rescues were only employed for a short time period to supplement responses during the 
times that stations were “browned out” for fiscal reasons. 

The unit activity follows call distribution. Station 72 is the busiest station in the PFD system, followed 

closely by Station 71, then Station 74. Therefore, the units in those stations also reflect the service demand 

in the same order. These patterns have been consistent over the last three years, except that call volume 

at Station 72 appears to be increasing at a faster pace. 

Unit hour utilization (UHU) is an important workload indicator. It is calculated by dividing the total time a 

unit is committed to all incidents during a year divided by the total time in a year. Expressed as a 

percentage, it describes the amount of time a unit is not available for response because it is already 

committed to an incident. The larger the percentage is, the greater a unit’s utilization and the less 

available it is for assignment to an incident. 
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Unit-hour utilization is an important statistic to monitor for those fire agencies following national and 

industry best practices using 90th percentile performance standards, as does PFD. In PFD’s case, where 

performance is measured at the 90th percentile, UHU greater than 10 percent means that the response 

unit will not be able to provide on-time response to its 90-percent target even if response is its only 

activity. The following figure reflects that Engines 71, 72, and 74 far exceed 10 percent UHU. Engine 75 

just exceeded 10 percent UHU in 2017. 

Unit Hour Utilization Rate 

 

Response Forecast 
The current fire department services utilization rate is 201 incidents per 1,000 population. The total 

utilization rate has increased 6.5 percent over the past eight years. If the utilization growth rate of the 

past eight years continues, the total utilization rate could reach 228 incidents per 1,000 population; total 

responses could exceed 11,000 by 2050, mostly driven by increased demand for EMS and other responses. 

The following figure illustrates incidents forecast from 2018–2050.  
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Response Forecast 2018–2050 

 

Current Response Goals and Performance 
The following graphic displays the national consensus standard (NFPA 1710), PFD’s current performance 

goals, and PFD’s actual performance for 2017. The column on the right reflects how PFD performs against 

those standards and goals. Green (Yes) indicates the goal and standard were both met or outperformed. 

Red (No) indicates neither the goal nor the standard were met (underperformed). 

Summary of National Standards, PFD Goals vs. Actual Performance, 2017 

Response Element NFPA 1710 PFD Goal PFD Actual Met 

Call Answer Time < 15 seconds @ 95% < 10 seconds @ 100% 10 seconds @ 98.5% Yes 

Call Processing—EMS < 90 seconds @ 90%1 < 70 seconds @ 90% 
41 seconds @ 90% Yes 

Call Processing—Fire, Other < 64 seconds @ 90% < 50 seconds @ 90% 

Turnout Time—EMS < 60 seconds @ 90% < 60 seconds @ 90% 
1:50 @ 90% No 

Turnout Time—Fire, Other < 1:20 @ 90% < 1:20 @ 90% 

Travel Time < 4:00 @ 90% < 4:20 @ 90% 8:27 @ 90% No 

Response Time—EMS < 5:00 @ 90% < 5:20 @ 90% 

9:46 @ 90% No Response Time—Fire and 
Other  

< 5:20 @ 90% < 5:40 @ 90% 

Received to Arrival Time—EMS < 6:30 @ 90% < 6:30 @ 90% 

10:15 @ 90% No Received to Arrival Time—Fire 
and Other 

< 6:24 @ 90% < 6:30 @ 90% 

1Calls requiring emergency medical dispatch questioning and pre-arrival medical instructions 
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It is clear that the “pre-response sequence” far exceeds national standards or PFD goals. Once PFD has 

received the call, the turnout time goals and standards fall short of meeting the national standards and 

local goals. When travel time is examined, they substantially fail to achieve the goals or standards, in some 

cases almost double the amount of time required. This graphic illustrates the challenge PFD has in serving 

the community from the existing facilities given the incident concurrency, which is made more difficult 

when factoring in geographical and transportation network barriers.  

Assuming all currently deployed resources are available in Prescott to respond to a structure fire, the 

following map depicts the areas of the city where specific concentrations of personnel (13) are able to be 

assembled for a moderate risk residential structure fire within the 8 minutes, 20 seconds of travel time 

allowed. There is a small spot that can achieve an effective response force, and that is located at the 

intersection of Prescott Lakes Highway and North State Route 89. It is so small that it is not visible on the 

map. 
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Effective Response Force—Firefighters 

 

The following figure illustrates an effective response force when including automatic aid response from 

Station 51.  
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Effective Response Force—Firefighters with Automatic Aid 

 

The bright green areas (between Stations 71, 72, and 51) are the only locations in Prescott where it is 

possible to assemble the minimum necessary number of firefighters to meet PFD’s ERF performance goal 

for a residential structure fire in the 8:20 timeframe, and this can only be done with the automatic 

response assistance from Station 51. This also presumes that all inservice resources are brought to bear 

on the response, which exceeds the current deployment practice and is made less likely when factoring 

in unit workload. 
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Significant Findings 
The analysis completed during this study revealed a number of important findings. These include the 

following: 

• Total response workload has increased 12.1 percent over the nine years. This figure does not include 
responses made to other jurisdictions, which average about 840 per year.  

• The community utilization rate of fire department services was 201 incidents per 1,000 population. 
Urban communities typically range between 70 and 120 incidents per 1,000 population. 

• Over half (55.79 percent) of all responses are requests for emergency medical service. 

• Response workload is greatest in Fire Stations 72, 71, and 74 in order of workload. 

• Engines 71, 72, and 74 significantly exceed 10 percent UHU, with Station 75 just exceeding 10% in 
2017. 

• PFD meets and exceeds national standards and local goals for call answer and call processing times 
(PRCC). 

• PFD falls short of national standards and local goals in turnout time (by 30 seconds). 

• PFD travel time for emergency responses far exceeds national standards and PFD’s performance 
goal. 

• PFD’s service area cannot provide an effective response force using only its resources (just the 
intersection of Prescott Lakes Highway and North State Route 89). 

System Recommendations 
The following recommendations are intended to accomplish three primary objectives: 

1. Manage current response workload and position for future response workload growth rates. 

2. Maximize opportunities to improve service delivery with no, or minimal, expenditure of funds. 

3. Identify service-level improvement opportunities that do require significant funding support. 

 The following is a summary of all recommendations offered: 

Goal A: Adjust Alarm Assignments to Reflect Critical Task Analyses 
Prescott Fire Department developed a critical task analysis for each foreseeable emergency response type 

by risk. There are 16 call types that had critical tasking developed for each. These tasks are intended to be 

conducted simultaneously (not consecutively) in order to maximize the likelihood of mitigating the 

emergency successfully. National standards provide guidance for minimum personnel assignments by call 

type and risk level. 
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The critical tasking was then compared against the current alarm assignments for those same call types. 

The comparison identified that nine of the 16 call types did not dispatch sufficient resources to meet the 

critical tasking minimums identified by PFD. In some cases, PFD’s critical tasking is below recommended 

national standards, such as structure fires and hazardous materials incidents. In some cases, the additional 

personnel needed to meet even the low critical tasking minimums are already on duty and available to be 

dispatched. Portions of this goal can be accomplished by modifying the alarm assignments and sending 

additional personnel to the various incidents. Others will require assistance from automatic aid agencies 

while still others will require an increase in PFD resources. The gaps between the critical tasking and the 

alarm assignments are as follows: 

Call Type Recommended Adjustment 

Moderate Risk Structure Fire Add one firefighter 

High-Risk Commercial Structure Fire Add four firefighters (one engine, one chief officer) 

High-Risk Wildfire Add two firefighters 

High-Risk Hazardous Materials Add three firefighters (one engine) 

Major Medical Response (10+ patients) Add four firefighters (one engine, one chief officer or two 
rescue units) 

Technical Rescue—Water Add six firefighters (two additional engines) 

Technical Rescue—Rope Add six firefighters (two additional engines) 

Technical Rescue—Confined Space Add six firefighters (two additional engines) 

Technical Rescue—Trench Add six firefighters (two additional engines) 

Estimated Cost for Goal A: There is no cost to modify alarm assignments with existing resources. Cost is 

approximately $43,000 per FTE annually, plus benefits. 

Goal B: Reduce the Turnout Time Interval 
Turnout time for PFD personnel is at 1:50, 90 percent of the time. This should be reduced by a minimum 

of 30 seconds for fire and other call types and by 50 seconds for medical responses. Currently, turnout 

times can be negatively affected by complacency, station design, or activities that position firefighters a 

significant distance from their response apparatus (e.g., on duty workouts in a remote building). By 

reporting to all personnel the turnout time performance at the crew level on a frequent basis (monthly), 

turnout times naturally improve (“that which is measured is treasured”).  

Revising inefficient station design and flow from all locations within the station toward the apparatus bay 

will save significantly on turnout time. Review activities that may regularly pull response crews a 

significant distance from their response vehicle or impose physical barriers and mitigate those activities 

and/or barriers to the extent possible.  
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Estimated Cost for Goal B: There is no financial cost, but staff time to gather, analyze, and report turnout 

times to all personnel monthly is needed. Curtailing activities that position firefighters away from their 

response vehicle may require additional investment to develop alternative means, but this is an unknown 

cost. Improving fire station flow may require remodeling costs, which are determined only after identifying 

necessary changes and designing a more expedient flow.  

Goal C: Improve the Collection and Analysis of Incident Data 
PFD collects data for every incident to which it responds. The dispatch center also collects data for these 

incidents. Combining this information can provide insight into the department’s response strengths and 

weaknesses as completed in this report. 

Drawing data from these systems was a significant challenge during the development of this report. PFD 

staff were challenged to extract all requested information from the computerized records management 

system in a usable format.  

PFD should ensure it is capturing sufficient data to fully evaluate its response system. Frequent quality 

control reviews should be conducted to ensure data are collected and reported accurately. Regular 

analysis of this data should be conducted so that system performance is understood. Performance 

reports, along with a discussion of challenges and potential solutions, should be provided to policy makers 

to support decision making. 

PFD should find a source for public safety GIS analysis or develop that capability in-house. Computer 

hardware, software, and training for the GIS analyst will be required if done in-house. 

Estimated Cost for Goal C: Staff time for improved collection and utilization of data is needed. Allott 

approximately $10,000 for acquisition of GIS hardware, software, and training. 

Goal D: Reduce Travel Time by Adding Fire Stations and Response Units 
In order to provide response time performance in accordance with PFD’s goals, there must be a response 

unit available within the prescribed travel time of at least 90 percent of all priority incidents that occur. 

The following table illustrates the existing service area coverage deficiency for incidents occurring in 2017. 

Incident Coverage with Existing Stations, 2017 

Resources 
Total 

incidents 
Incidents within 4:20 minutes 

travel of station 
Percentage within 4:20 

minutes travel of station 

PFD Stations only 8,339 3,847 46 percent 

PFD and other agency stations 8,339 4,508 54 percent 

 

To enable PFD to come much closer to meeting its response time goals, additional fire stations and 

response units are needed. The following figure illustrates travel times from existing and proposed new 

fire stations. 
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Additional Fire Stations—Travel Coverage 

 

The previous figure illustrates coverage when two additional stations are added, one in the area of Hwy 

89 and Prescott Lakes Parkway and the other near Hassayampa Village Lane and Golf Club Lane. It also 

incorporates the planned move of Station 73 to the area of Hwy 89 and Hwy 89A, but this is not a net new 

station. One fire engine and response crew are recommended for each new station. 
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Incident Coverage with New Stations—2017 

Resources 
Total 

incidents 
Incidents within 4:20 

minutes travel of station 
Percentage within 4:20 

minutes travel of station 

PFD Stations only 8,339 5,802 69 percent 

PFD and other agency stations 8,339 6,458 77 percent 

The added coverage improves travel time by 50.0 percent for PFD stations only and by 42.6 percent when 

other agency stations are added. 

Estimated Cost for Goal D: Cost is approximately $1,500,000 per station, not including land. 

Goal E: Add Response Units During Periods of High Incident Workload 
Fire stations should be located, staffed, and equipped to provide response resources using two primary 

considerations: 

1. Provide response times that ensure unit(s) arrive in time to effectively mitigate an emergency. 

2. Provide sufficient resources to ensure a reliable response to predictable emergency service 

requests.  

The first consideration suggests that stations and response units should be located to minimize travel time 

to emergencies. The second consideration suggests that during periods of higher incident activity, 

additional resources should be available to respond. The additional resources should be of the type 

necessary for predictable requests for service. Emergency medical incidents are the most common. 

The second consideration is a dynamic approach to deployment and provides two benefits. First, 

additional response resources can be made available during times each are predictably needed. Second, 

because these resources are not needed or assigned during slower workload periods, the organization is 

maximizing its ability to match resources with system demand. 

Peak workload periods occur every day of the week. The following figure illustrates workload by station 

and by time of day during the study period. Workload is based on responses made by each unit assigned 

to the station. 

Incidents by Station and by Period of Day, 2017 

Station 
Incidents  

8:00AM–7:59PM 
Incidents  

8:00PM–7:59AM 
Incidents per hour  
8:00AM–7:59PM 

Incidents per hour  
8:00PM–7:59AM 

51 1,079 375 0.25 0.09 

71 1,319 704 0.30 0.16 

72 1,655 820 0.38 0.19 

73 567 212 0.13 0.05 

74 1,194 515 0.27 0.12 

75 842 333 0.19 0.08 
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The following figure illustrates the current deployment and proposed deployment plan for both daytime 

(8:00AM to 7:59PM) and nighttime (8:00PM to 7:59AM) based on current station locations. The figure 

includes individual station workload based on incidents and the current and proposed probability of wait 

analysis based on the current number of stations. Five stations exceed 10-percent probability of wait 

during the day and two stations at night. 

Current and Proposed Response Units 

Station 
Current 

Units Day 

Current 
Units 
Night 

Current 
Probability 
of Wait— 

Day 

Current 
Probability 
of Wait— 

Night 
Proposed 
Units Day 

Proposed 
Units 
Night 

Proposed 
Probability 
of Wait—  

Day 

Proposed 
Probability 
of Wait— 

Night 

51 1 1 16.5% 5.7% 2 1 1.3% 5.7% 

71 1 1 20.2% 10.8% 2 1 1.8% 10.8% 

72 1 1 25.3% 12.5% 2 2 2.8% 0.7% 

73 1 1 8.7% 3.2% 1 1 8.7% 3.2% 

74 1 1 18.3% 7.9% 2 1 1.5% 7.9% 

75 1 1 12.9% 3.8% 1 1 12.9% 5.1% 

Total 6 6  Total 10 7   

An additional four response units are needed during the day and one at night to reduce the probability of 

wait to at or below 10 percent. The recommended type of vehicle is a Type 6 engine or similar. Staffing 

for these units should be two personnel, one of whom is a paramedic. These units should be used in place 

of engines for most all medical calls. They can also be used for other minor incidents not requiring a full-

sized fire engine. 

Estimated Cost for Goal E: Total one-time costs are approximately $150,000 per unit for the apparatus, 

plus $40,000 for equipment per unit. Total ongoing expenses are approximately $43,000 per FTE 

annually plus benefits and vehicle maintenance. 

Goal F: Implement Community Risk Reduction (CRR) Strategies 
This concept starts with the fire department mining data to quantify community risk by call type down to 

the mechanism of injury or source of ignition. Once the community risks have been identified to the 

granular level, they are prioritized based on frequency of emergency service demand or consequence (to 

the victim, to the community, to the local economy).  

The risks are not limited to structure fires. They can include falls, drownings, interface exposure, disasters, 

or any risk requiring fire department response. Risk can also be localized by station area. Operations 

personnel, in collaboration with fire prevention staff and community groups, can develop and manage a 

station area-specific CRR plan as a subset of the fire department’s plan. CRR lends itself well to a volunteer 

supported effort, led by competent professional leadership. CRR also includes public education for risk 

reduction. A prepared and informed community is a safer community.  

Estimated Cost for Goal F: Staff time is needed to interpret response data and determine the high-

frequency risks, and staff time is needed to develop and implement an education program. 
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Goal G: Improve the Efficiency of Response to Emergency Medical Incidents 
PFD’s current practice is to send a fire engine to all emergency medical incidents regardless of severity. 

Some responses are undoubtedly nonemergent but are not recognized as such until arrival of an 

ambulance or the PFD responding unit. ESCI recommends modifying response protocols to eliminate low-

risk or ambulance-only responses. 

Many dispatch centers will query the caller with a standardized list of questions that can differentiate 

between a life-threatening incident and a non-life-threatening incident, or between emergent and 

nonemergent. The response (or other alternative) to a medical incident is based on the results of this 

query. 

PFD does not currently offer this service but is investing in Emergency Medical Dispatch (EMD) software 

and additional dispatchers to implement this triaging process. Serious attention should be given to this 

because the resulting reduction in unit utilization and improvement in system reliability would be 

valuable. Further, it better matches resource to need, keeping critical resources available for other, higher 

priority calls, thus, potentially reducing response time. 

Estimated Cost for Goal G: Staff training and some cost to acquire a qualified emergency medical 

dispatch triage system are needed. 

Goal H: Develop a Fuels Management Plan 
Given Prescott’s wildfire potential posing the most extreme community risk, PFD must redouble its effort 

to manage the fuels in the interface that contributes to the risk. With a total of three employees dedicated 

to managing the fuel growth in the interface and the approximately seven-year regrowth cycle identified 

in the 2018 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan (page 112), it is improbable that 

the fuels can be managed effectively in the interface area. With some private property owners resistent 

to managing or allowing management of the fuels to occur, public policy may have to be modified to 

provide the authority for Fuels Management personnel access to the area or otherwise provide incentives 

for cooperation by property owners. 

Even with full cooperation of all property owners, the current staff assigned to perform this function is 

insufficient. A plan that determines the amount of acres that must be managed, the number of personnel 

required to manage the acres at risk, and whether the total number of acres managed over the course of 

seven years is sufficient to stay ahead of the regrowth cycle must be developed. Once the plan is 

developed, Fuels Management personnel must be added to implement the plan. 

Estimated Cost for Goal H: Staff time is needed to develop the plan and $36,400 per FTE annually (plus 

benefits). 
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Goal I: Identify Transferrable Lessons from the Paradise, California Fire 
“The Camp Fire was the deadliest and most destructive wildfire in California history to date. It is also the 

deadliest wildfire in the United States since the Cloquet fire in 1918, and is high on the list of the world's 

deadliest wildfires; it is the sixth-deadliest U.S. wildfire overall. It was the world's costliest natural disaster 

in 2018. Named after Camp Creek Road, its place of origin, the fire started on November 8, 2018, in Butte 

County, in Northern California. After exhibiting extreme fire behavior through the community of Concow, 

an urban firestorm formed in the densely populated foothill town of Paradise. The fire caused at least 85 

civilian fatalities, with 3 persons still missing, and injured 12 civilians, two prison inmate firefighters, and 

three other firefighters. It covered an area of 153,336 acres (almost 240 square miles), and destroyed 

18,804 structures, with most of the damage occurring within the first four hours. Total damage was $16.5 

billion; one-quarter of the damage, $4 billion, was not insured. The fire reached 100 percent containment 

after seventeen days on November 25, 2018.”2 

The Paradise fire was a wind-driven event and was foreseen years in advance of its occurrence. Roads into 

and through the area were designed for local residents, not mass evacuation. Despite being warned that 

the roads could not accommodate all residents evacuating at the same time, the local community planned 

for evacuations in successive stages. Fire department access to the area was also not accommodated, 

forcing fire crews responding to the conflagration to fight evacuating traffic and pedestrians trying to 

escape on foot after a hopeless traffic jam gridlocked the roads. 

These circumstances exist in Prescott and the surrounding hillsides. Many transferrable lessons can be 

learned from the Paradise fire. ESCI strongly recommends that PFD work closely with emergency 

managers and PAUIC to identify transferrable lessons and that critical issues be addressed, such as: 

• Evaluate road capacity for mass evacuation. 

• Develop realistic mass evacuation plans. 

▪ Identify and/or develop areas of refuge if mass evacuation cannot be accomplished. 

• Establish secured emergency ingress routes for fire apparatus separate from egress for residents. 

• Implement community education and preparedness using Firewise strategies and specific plan 
elements on a neighborhood-by-neighborhood basis. 

Estimated Cost for Goal I: Staff time is needed to develop the plan and unknown infrastructure costs 

identified within the plan (dedicated emergency ingress route construction, development of refuge areas). 

Goal J: Explore Opportunities to Reduce Response Workload 
Fire agencies can have significant response workload at individual facilities such as nursing homes, 

assisted living and mobility-impaired resident facilities. Many calls for service are legitimate medical 

emergencies, while others are lift-assists which occur when a mobility-impaired resident falls from bed 

and needs assistance getting back into bed. First responders in these cases perform a quick assessment 

of the latter group and place them back into bed.  

                                                           

2 Acquired from https://en.wikipedia.org/wiki/Camp_Fire_(2018) on 21 February 2019 at 1829 PST. 

https://en.wikipedia.org/wiki/Camp_Fire_(2018)
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While this may seem to be an appropriate service to provide to the residents of such facilities, in many 

cases it is a liability shift and/or a staffing shift from a fee-for-service facility to the taxpayer-provided 

emergency responders. Further, it misuses critical emergency response resources to address decidedly 

non-emergent problems.  

The following figure illustrates the locations of facilities that used fire department services five or more 

times for emergency medical service or assistance to a person such as moving a bed-ridden patient. 

Number of EMS and Person Assist Incidents by Location 

 

There are different approaches available to fire departments that experience the high frequency 

individual and the high frequency facility. These approaches are explained more fully in the two following 

subsections.  
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Responses to High Frequency Patients 

A growing concept nationally is the community paramedicine program. The concept of this approach is to 

better support high frequency EMS system users. Community paramedicine is intended to decrease  

9-1-1 over-users or abusers, decrease on-scene time for response units, and provide a higher level of 

service to customers.  

There are a variety of models in use throughout the country. Some employ a single paramedic in a vehicle 

who conducts follow-up visits of patients recently released from the hospital. The purpose is to ensure 

the patient is taking appropriate medications, following up with their primary care physician, and to check 

the patient’s overall well-being. These single paramedic units can also be dispatched to incidents known 

to be non-life threatening. 

Other models team a paramedic with community social service workers who can also address other needs 

such as food, housing, mental health care, and the like. 

Agencies that have successfully implemented a community paramedicine type program include Mesa, 

Arizona, which developed the concept; Spokane, Washington, Tualatin Valley Fire and Rescue, Oregon, 

and Bellevue, Washington.  

Responses to High Frequency Facilities 

There are a number of care facilities within Prescott that generate frequent requests for emergency 

medical assistance. Some of these facilities have medical professionals on site. Others may not. Of the top 

ten addresses with repeat service requests for 2017, eight of them are nursing/rehabilitation care or 

senior living facilities. They are listed in order of response frequency. 

Response Facility Responses 

Granite Creek Health and Rehabilitation—Elder care home 153 

Las Fuentes Resort Village—Nursing home, rehab, health care 130 

Brookdale Senior Living 111 

Highgate Senior Living 94 

VA Hospital 83 

Boulder Gardens Assisted Living 81 

Prescott Lakes Senior Apartments 80 

Alta Vista Retirement Living 75 

Prescott Nursing and Rehab 72 

Embry Riddle Aeronautical University 72 

   Total nursing/rehab care or senior living facilities 796 

   Total 951 
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These eight nursing/rehabilitation care or senior living facilities account for over 9 percent of the total 

response demand PFD handed in 2017. For facilities with qualified medical professionals, the dispatch 

center does have the ability to send only an ambulance when all that is needed is transportation of the 

patient to a medical facility. PFD should review this practice to ensure it is working as effectively as it 

should be.  

For facilities without qualified medical professionals a full response is typically sent to a request for 

emergency medical assistance. However, many of these requests can turn out to be lift-assists, or other 

minor problems.  

PFD should work with managers of high frequency facilities to ensure fire department resources are not 

being overused. This may involve providing training to facility staff, modifying EMS system regulations to 

allow alternative response practices, or other creative solutions. 

Estimated Cost for Goal J: $87,532 for 1.3 FTE for the community paramedicine program plus vehicle and 

equipment. It is expected that community health partners would likely provide subsidies for a program of 

this type. 
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DESCRIPTION OF COMMUNITY SERVED 

Community Profile 
The City of Prescott is located in a mountain basin in central Arizona in 

Yavapai County, just to the north and east of the Prescott National Forest, 

one of the largest forests of Ponderosa pine in the United States. Prescott is 

a former capital of the Arizona Territory and home to the Yavapai-Prescott 

Indian Tribe. The historic city is about 90 miles northwest of Phoenix and 100 

miles south-southeast of the Grand Canyon.  

Prescott has a long and unique history. The original townsite was selected in 

1864 along the eastern bank of Granite Creek, a tributary of the Verde River, 

and was officially incorporated in 1881. Early economy included cattle 

ranching and mining for gold, copper, and silver; Prescott soon became the 

economic and political center for this part of the state. The wooden buildings 

in the town’s commercial district were largely destroyed by fire in 1900. Most 

of the buildings were rebuilt with brick and masonry and are still standing. 

Today, Prescott is home to many historic buildings, Whiskey Row, and the 

oldest frontier saloon in Arizona. 

Organizational Overview 
The City of Prescott Fire Department (PFD) was formed in 1885 as the Prescott Volunteer Fire Department 

and is the oldest organized fire department in Arizona. In 1954, the volunteer system of independent fire 

companies was overhauled and merged into a single, combination department that included both 

volunteers and paid personnel. Today, the department is an ISO Class 2 department and provides a variety 

of services including fire suppression, emergency medical services, fire prevention, public education, and 

emergency management. 

Vision 

Excellence in Service 

Mission  

We protect lives, property, and the environment with compassion,  

vigilance, and dedication to excellence. 

Figure 1. City of Prescott, AZ 
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Values 

The PFD core values are: 

1. Teamwork. Teamwork is the basis of our success. We work as a team because we value each 

other, the community, and the citizens we serve. 

2. Integrity and Honesty. Whenever we make a decision, provide a service or interact with others, 

we act with strong character and integrity. 

3. Trust. The foundation of our success is the trust we earn from the community we serve and the 

trust we have in each other. 

4. Ethics. We take pride in maintaining the highest professional standards in all of our actions. 

5. Personal Responsibility. We contribute positively to the Prescott Fire Department and City of 

Prescott missions and take ownership of our various roles and responsibilities. 

6. Care and Respect. We treat the community we serve and each other with care and respect. 

7. Reliability. Our commitment to the public we serve is unwavering and consistent. 

Organization 
The PFD is a City department. The Fire Chief is the administrative head of the department. As such, the 

Fire Chief is a senior executive of the City who (1) serves under the general supervision and direction of 

the City Manager, and (2) has the general authority to supervise and direct the administrative and 

operational activities of the fire department. The department is organized into four branches—

Administration, Emergency Services, Professional Services, and Community Risk Reduction Services—each 

under the command of a Battalion or Division Chief. A copy of the current organizational chart is located 

in Appendix B: Organizational Chart. 

Funding Sources 
The City’s adopted general fund budget for FY 2019 

was $104,992,476. This represents an increase of 

less than 1 percent over last fiscal year. The PFD 

allocated operational funding was $7,912,036, or 

about 14.4 percent of the total budget for the City of 

Prescott. Most of the PFD operating budget is from 

the general fund.3 About 75 percent of the total 

budget is for personnel services; the remaining 25 

percent is for operating expenditures as shown 

here.4 

                                                           

3 Revenues generated from fees for service and permits, including rescue/medical care billing, are added to general fund 
budget allocation.  

4 Source: FY 2018 Adopter Budget Report, City of Prescott, 2018. 
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Figure 2. Department Budget Summary 
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Responses by Incident Type 
During 2017, PFD responded to 9,554 incidents, including responses to other agencies. The next figure 

shows responses by type of incident during 2017. Emergency Medical Service (EMS) responses, including 

motor vehicle accidents, are the most common at 59.6 percent of total responses.  

 

Figure 3. Responses by Incident Type, 2017 

 

The following figure reflects historical responses for the last three years.  In this figure, “Other” refers to 

any call type other than EMS, False Alarm, or Fire. 

 

Figure 4. Historical Responses, 2015–2017 
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Spatial Analysis of Service Demand 
In addition to the historical analysis, it is useful to examine geographic distribution of service demand. The 

following figures indicate the distribution of emergency incidents in the service area during 2017.  

The first figure displays the number of incidents per square mile within various parts of the city. The 

greatest service demand is in the area around Station 72. This is also the area of greatest population 

density. 

Figure 5. Service Demand Density, 2017 
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The preceding figure reflects all calls within the city served by PFD. Service demand can vary by area based 

on incident type. The following figure displays the location of fires occurring within the PFD service area 

during 2017. This illustrates that fire incidents are distributed throughout the city, but mostly in the area 

of Station 72. This is also the area of greatest population density. 

Figure 6. Location of Fires, 2017 
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Similarly, emergency medical incidents also occur in greater concentration in areas of higher population 

density. The following figure displays emergency medical incidents per square mile during 2017. This 

illustrates that EMS incidents are concentrated in the area of Station 72. This is also the area of greatest 

population density.  

Figure 7. Emergency Medical Incidents per Square Mile, 2017 
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REVIEW OF SERVICES PROVIDED 

Prescott Fire Department’s service area includes all of the City of Prescott. PFD also provides and receives 

automatic aid from neighboring agencies on a regular basis. The partnership between Central Arizona Fire 

& Medical Authority (CAFMA, a combination of the Central Yavapai Fire District and the Chino Valley Fire 

District) and Prescott Fire Department is critical to the success of each agency. For example, Station 51 is 

owned by the City of Prescott, but CAFMA staffs and operates the response assets housed there. This 

station responds to emergencies located in either the City of Prescott or the District based on closest unit 

availability. The station is also the location of the PFD administration, although no PFD response assets 

are housed here. Another example of cooperation is Station 72, which is deep within the city limits of 

Prescott. It is owned by CAFMA, but PFD response assets are housed here and respond to Prescott 

incidents. Mutual aid agreements are also in place regionally, making dozens of resources available to any 

agency within the region, as necessary.  

Staffing Information 
There are 65 full-time personnel serving the community of Prescott within the Prescott Fire Department. 

Staffing coverage for emergency response is through the use of career firefighters on 24-hour shifts. Fifty-

seven of these are on shift and divided among three shifts for a total shift strength of 19 personnel. The 

Division Chiefs work administrative hours but are available for emergency response as needed. One of the 

19 personnel on each shift is a Battalion Chief, who is responsible for commanding incidents and relieving 

company officers of that responsibility on multi-company emergency operations and more complex 

incidents.  

The following two figures illustrate the emergency response personnel by rank, and the administrative 

and support staffing for Prescott Fire Department.  

Figure 8. Emergency Response Personnel by Rank 

Position Number 

Division Chief/Fire Marshal 2 

Battalion Chief 3 

Fire Captain 15 

Fire Apparatus Operator 18 

Firefighter – Career 21 

Firefighter – Volunteer 0 

Total 59 
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Figure 9. Administrative and Support Staff 

Position Number 

Fire Chief 1 

Administrative Assistants 3 

Fuels Reduction Technicians 2 

Total 6 

The fire department provides a variety of response services, including structural and wildland fire 

suppression, advanced life support (paramedic) level emergency medical care, entrapment/extrication, 

technical rescue services (confined space, trench, water rescue, and low and high angle rope rescue), and 

hazardous materials response at the technician level. PFD also provides non-emergent response services 

such as public assists.  

The region’s primary Public Safety Answering Point (PSAP) Communications Center is located in 

downtown Prescott. Emergency (9-1-1) call taking and dispatch services are conducted by the Prescott 

Regional Communication Center (PRCC) professionals. The center dispatches for four police agencies and 

six fire agencies within the region, capturing efficiencies by avoiding duplication. Requests for fire 

department services are handled by PRCC dispatchers, who follow the response unit to monitor incident 

radio traffic for officer safety purposes. According to PFD stakeholders and dispatch center staff, the 

dispatch center staff is faced with excessive workload issues.  

Al list of services, resources, and staff assignments are summarized in the following figure. 

Figure 10. Current Services, Resources, and Staff Assignments 

Service General Resource/Asset Capability Basic Staffing Capability per Shift 

Fire Suppression 

5 staffed engines 

2 cross-staffed ladder trucks 

1 command response unit 

1 safety officer 

1 support unit 

Additional automatic and mutual 
aid engines, aerials, and support 
units available. 

19 suppression-trained personnel 
per shift (57 total) 

Additional automatic and mutual 
aid firefighters available. 

Emergency Medical Services 

5 engines, ALS equipped 

2 cross-staffed ladder trucks, ALS 
equipped 

8 certified emergency medical 
technicians per shift (23 total) 

12 paramedics per shift (36 total) 

Vehicle Extrication 

5 engines and 2 trucks are 
equipped with hydraulic rescue 
tools, hand tools, stabilization 
cribbing, and combination cutter-
spreader hydraulic rescue tool. 
Two sets of Airbags are located on 
Support 74.  

All firefighters are vehicle rescue 
trained. 
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Service General Resource/Asset Capability Basic Staffing Capability per Shift 

High-Angle Rescue 
1 cross-staffed light rescue 
equipped with rescue-rated rope 
and all associated hardware 

All engines and trucks are 
equipped with throw bags, 
personal floatation devices (PFDs), 
and helmets. One cross-staffed 
water rescue vehicle with a light 
boat.  

Trench and Collapse Rescue 

1 cross-staffed light/medium 
rescue that tows a trailer equipped 
with pneumatic shoring jacks, 
cribbing, limited lumber and hand 
tools for initial stabilization 

6 personnel per shift (18 total) 
trained to the technician level in 
trench and collapse rescue.  

 

Swift-Water Rescue 

All engines and trucks equipped 
with throw bags, PFD’s, and 
helmets.  

1 cross-staffed water rescue 
vehicles with a light boat  

6 personnel per shift (18 total) 
trained to the technician level in 
swift water rescue. 

Confined Space Rescue 

1 cross-staffed light/medium 
rescue that tows a trailer equipped 
with tripod, cribbing, pneumatic 
shores, air monitoring equipment, 
basket stretchers, rescue-rated 
rope that is backed up by 1 cross-
staffed HAZMAT vehicle for 
monitoring. 

6 personnel per shift (18 total) 
trained to the technician level in 
confined space rescue. 

 

Hazardous Materials Response 

Hazardous materials response 
vehicle equipped with personal 
protective equipment, gas and 
radiation monitoring equipment, 
containment supplies, and non-
sparking tools. 

All personnel trained to the 
operations level. 5 personnel per 
shift trained to the technician level 
in hazardous materials.  

*Note: Number of medics, technical rescue technicians, and hazardous materials technicians varies based on attrition and voluntary vacating of 
certifications. 

The emergency services provided by Prescott are delivered from five strategically placed facilities as 

reflected in the following figure. 
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Figure 11. Apparatus and Staffing Deployment by Station 

Station Apparatus 
Minimum On-duty 

Staffing 

Station 71 

Engine 71 3 

Truck 71 0 

Patrol 71 0 

Battalion 1 1 

Quad 71 0 

Gator 71 0 

Utility 71 0 

Structure Protection Trailer 0 

 

Station 72 

Engine 72 3 

Truck 72 0 

Engine 722 0 

Engine 974 0 

 

Station 73 

Engine 73 3 

Foam 73 1 

Foam 731 0 

Patrol 73 0 

 

Station 74 

Engine 74 3 

Support 74 0 

Boat 74 0 

TRT (Trench) Trailer 0 

 

Station 75 

Engine 75 3 

Patrol 75 0 

HAZMAT 1 0 

 
Figure 12. Mutual Aid Resources 

Department Engines 
Ladders 
Trucks 

Other 
Total Available 

Staffing 

Central Arizona Fire and Medical 10 2 7 Water Tenders 30 

Groom Creek Fire District 1 0 2 Water Tenders 3 

Mayer Fire District 3 0 3 Water Tenders 8 

Yavapai County Mutual Aid Pact   
Greater than 1 hr. 

response time, 10+ units 
Unknown 

Statewide Mutual Aid Pact   Many more units Unknown 

TOTALS 14 2 12+ >41 
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REVIEW OF COMMUNITY EXPECTATIONS  

On Wednesday, October 24, 2018, an ESCI facilitator led a group of business leaders/interests through a 

structured external stakeholder survey. Those in attendance (13) did not constitute statistical validation 

but should be viewed as a potential indicator of the business community’s general leanings.  

Figure 13. Business Community Planning Priorities 

 

The attendees were given the above list of values or planning elements and given a forced choice; 

comparing each element to all of the others to decide which was the most important (e.g., technical 

competence versus contain costs, technical competence versus maintain response times, etc.). The total 

value given by all of those in attendance are illustrated in Figure 13, reflecting that the group prioritized 

expanding staffing and deployment over every other planning element, followed closely by improving 

response times, then reliable equipment and facilities, ensuring the technical competence of PFD 

personnel, maintaining response times, and finally containing costs.  

6

23

46

37

38

45

0 10 20 30 40 50

Contain Costs to Taxpayers

Maintain Existing Response Times

Ensure Technical Competence

Reliable Equip./Facilities

Improve Response Time

Expand Staffing/Deployment

← Low Priority            High Priority →



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

36 

Figure 14. Business Community Service Priorities 

 

In the same session as discussed above, the attendees were given a list of current services provided by 

the fire department, which were described. The choices were to assign a 3 (critical priority), a 2 (important 

priority), or a 1 (low priority) to the list of services. The respondents were allowed to assign as many 3s, 

2s, or 1s as they wished, and were also allowed to strike through any service they felt the fire department 

should not be providing, or add a service the individual respondents believed was missing from what 

should be provided. No attendees struck through any services, but two attendees separately added “EMTs 

well-checking frequent system users or post discharge patients.”  

The group prioritized advanced life support (paramedic) services as the most critical service offered by 

PFD, followed by fire suppression, hazardous materials, and technical rescue response. Fuels 

management, community risk reduction (prevention), and public education were scored lowest, but still 

at or above an important priority. 

Finally, the attendees were given an opinion poll, where they were asked to check the one box under each 

of the headings in Figure 15. 

Figure 15. Staff/Response/Cost Opinion Options 

Staffing Response Performance Cost of Service 

 Overstaffed  Response too heavy   Too expensive 

 Staffed appropriately  Response appropriate  Appropriate 

 Understaffed   Response too slow/light  Underfunded  

The results are reflected in Figure 16. 
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Figure 16. Business Community Staff/Response/Cost Opinion Poll Results 

 

Interestingly, the business respondents agreed most that PFD was underfunded, that response was too 

slow, and that it was understaffed. 

These same tools were administered in the same way with identical instructions on the same day to 

citizens of the community in a separate forum. Those in attendance (10) did not constitute statistical 

validation but should be viewed as a potential indicator of the community’s general leanings. 

Figure 17. Citizen Planning Priorities 
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As with the business community, citizen stakeholders were given the list of values or planning elements 

and given a forced choice; comparing each element to all of the others, deciding which is the most 

important. The total value given by all of those in attendance are illustrated in Figure 17, reflecting that 

the group prioritized improving response time over every other planning element, followed by expanding 

staffing and deployment, ensuring the technical competence of PFD personnel, and having reliable 

equipment and facilities. Maintaining response time and containing taxpayer costs were the lowest.  

In the same session, the attendees were given a list of current services provided by the fire department, 

which were described. As with the business community, the choices were to assign a 3 (critical priority), 

a 2 (important priority), or a 1 (low priority) to the list of services. The respondents were allowed to strike 

through any service they felt the fire department should not be providing, or add a service the individual 

respondents believed was missing from what should be provided by the fire department. No services were 

struck or added. 

Figure 18. Citizen Service Priorities 

 

As with the business community, the citizen stakeholders prioritized advanced life support (paramedic) 

services as the most critical service offered by PFD, followed by fire suppression. The citizens’ remaining 

priorities differed slightly in order from the business community, but public education was scored lowest 

in priority for both groups. 

Finally, the attendees were given an opinion poll, where they were asked to check the one box under each 

of the headings in Figure 19. 
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Figure 19. Citizen Staff/Response/Cost Opinion Poll Results 

 

As with the business community, the citizen respondents agreed most that PFD was underfunded, that 

response was too slow, and that it was understaffed. In all three categories, the citizens in attendance 

weighed their responses heavily in the deficit (underfunded, understaffed, and slow response time). 

Several Prescott City Councilmembers, the Mayor, and the City Manager were also interviewed, but not 

as a group. Opinions about the fire department were widely varied and, in some cases, strident. There is 

unanimous agreement that the department should operate as effectively and efficiently as possible. Some 

feel the department is adequately addressing response needs, while others believe more can be done to 

address the primary service driver—EMS—more efficiently (smaller units, smaller response footprint). 

Some expressed a desire to utilize volunteers for some support activities, while others wanted to 

discontinue certain programs, such as smoke detector and battery installation.  

When asked how long it should take for help to arrive after calling 9-1-1, the general consensus was less 

than eight minutes. While there were nonspecific suggestions for improvements regarding educating the 

community, there is no consensus to drastically modify current services provided by PFD. There was 

heightened sensitivity by some regarding public pension obligations. 

When asked to choose whether PFD resources should be deployed in such a way that all residents have 

an equal level of service (response time and response capability) or should resources be deployed where 

the emergencies are most likely to occur, there was consensus that the resources should be deployed 

where the emergencies are likely to occur (in the more populated areas of the city). This is an important 

distinction. Most communities with rural densities and urban densities existing within the same 

jurisdiction (such as Prescott), the cost of providing equal services is usually prohibitive or lowers the level 

of service to everyone.  
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On Thursday, October 25, 2018, a cross-section of firefighters from PFD (15) were interviewed as a group. 

Frustration was expressed that the demand for service (primarily EMS, but workload in general) is 

excessive, yet the expectation is for everyone to just continue to work harder with the same resources. 

However, some expressed hopeful optimism that the City may address the high service demand with 

additional resources.  

Some concern was also expressed that the community is not always understanding of the risks the 

community faces, and in some neighborhoods in the community, the biggest risk is ignored in the hope 

that it will not manifest itself. Much of this risk is wildland-urban interface or wildfire encroachment from 

the forest into the city. Fuels management is a significant part of that risk mitigation strategy, yet there is 

a lack of understanding that fuels mitigation in a given year does not last. Regular re-treatment of dense 

fuel areas is required to manage the risk. Other neighborhoods have the opposite concern, which is an 

expectation that fuels will be reduced or removed more frequently than the three-person crew assigned 

to perform it can physically accomplish. Most in attendance agree that educating the public is an 

important step in bridging the gap of any misperceptions.  

Strategies to address most of the concerns expressed by all of the various stakeholders is provided later 

in this report. 
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COMMUNITY RISK ASSESSMENT 

Overview 
This section provides information about fire/EMS-related risks that exist in the service area. It is intended 

to assist fire department officials to (1) identify fire/EMS-related hazards and risks within the community; 

(2) prioritize risks in order to develop effective risk reduction strategies; and (3) determine the appropriate 

resources necessary to reduce fire-related risks and attain desired outcomes. This assessment relies on 

the use of both quantitative and qualitative data to describe the fire/EMS protection needs of the 

community.  

This section is intended to provide insight into what needs exist, where those needs exist, and how those 

needs are expected to change in the future. Physical, economic, and demographic data was utilized to 

assess the fire/EMS-related hazards and risks that threaten the community, to include: 

• Current hazard classifications, planning, and mitigation measures from various sources;  

• Specific information provided by PFD about target hazards and land use; and 

• Planning zones established by PFD. 

Methodology  
Simply stated, a community risk assessment (CRA) is “the 

identification of potential and likely risks within a particular 

community, and the process of prioritizing those risks.” This concept 

is consistent with the FEMA concept of “whole community” and a 

shared responsibility for emergency preparedness.5 Thus, CRA is a 

critical component of the core capabilities, or phases, of emergency 

management—prevent, prepare, respond, and recover, as shown in 

Figure 20. 

PFD acknowledges there are hazards in the community, that these 

hazards pose a risk to life and property, that these hazards vary in 

likelihood and impact, both on the community and the agency, and 

that these directly influence PFD planning and response activities. 

PFD has expanded the basic risk analysis process to match the “all hazards—all risk” methodologies 

common to emergency management. In addition to the traditional characteristics of likelihood and 

community impact, this approach provides qualitative data about the probability and consequences of an 

incident, plus additional information about warning time, duration, and agency impact. 

                                                           

5 National Planning Frameworks, U.S. Department of Homeland Security, FEMA, 2018. Retrieved from: 
https://www.fema.gov/whole-community# 

Figure 20. CRA and the Core 
Capabilities of Emergency 

Management 
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Defining Risk 
It is important to understand and agree upon the methodology of defining risk before a risk assessment 

may be conducted. For consistency, the following words have specific meaning in this context:6 

• Risk  

• Likelihood  

• Consequence 

• Hazard  

• Threat 

• Vulnerability 

Risk 

Simply stated, risk is the potential or likelihood of an emergency to occur. In its simplest form, risk may 

be quantified as the combination of the probability (or likelihood) of an event, and its consequence (or 

impact). For the purpose of this assessment, the agency has used a Priority Risk Index (PRI) similar to the 

one used by Yavapai County, but adapted to account for day-to-day emergency responses. 

Likelihood or Probability 

Likelihood is the “chance of something happening, whether defined, measured, or estimated objectively 

or subjectively, or in terms of general descriptors, frequencies, or probabilities.”7 

Consequence or Impact  

In this context, the terms “impact” and “consequence” are often used interchangeably. In fact, the CPSE 

definition of consequence is the “effect, impact, or outcome” of some significance; yet goes on to define 

impact in terms of “the drain effect on the community standards of deployment and coverage capacity 

when an emergency event occurs.” ESCI uses the terms interchangeably, with the subtle distinction that 

“impact” refers to effects or outcomes that are more immediate or acute, and “consequence” refers to 

effects or outcomes that are long-lasting or chronic. Most notably, consequences affect one or more of 

the following aspects of the community: human—injury, illness, or loss of life; economic—loss of income, 

cost to repair, rebuild, replace, and recover; social/cultural—damage or loss to sites of historical, cultural, 

social, or religious significance; and environmental—pollution, loss of habitat. 

Hazard 

A hazard is described as “a condition that presents the potential for harm or damage to people, property, 

or the environment.” Often, hazards are interrelated—hurricanes can cause flooding and tornadoes, fires 

can cause injuries that require medical intervention, and so forth.  

                                                           

6 Source: Except as noted, definitions are from the Community Risk Assessment: Standards of Cover, 6th Edition, CPSE, © 2016. 
7 FEMA CPG-201 
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Others contain elements that create a chain of events that may lead to “incidents within an incident”—

severe storms may cause flooding that causes electrical outages that lead to unplanned release of reactive 

materials that requires a fire/hazmat response; while at the same time the flooding has stranded 

motorists that require water rescues and sheltering. Also, some hazards, such as wildfire in a remote 

region, may impact a large area yet cause little damage. On the other hand, other hazards like a tornado 

or structure fire may impact a relatively small area, yet cause extensive property damage.  

Threat  

A threat is simply an event that involves a hazard and is now in position to cause harm or damage to 

people, property, or the environment. A threat is what we are trying to protect against.  

Vulnerability 

Vulnerability is “an assessment of how well or how poorly protected you are against an event.”8 

Vulnerability can be influenced by several factors as listed here. Thus, vulnerability may be reduced by 

planning, preparation, and mitigation activities. Alternatives could include adoption and enforcement of 

codes, maintenance and control measures, by public awareness and notification, and by planning.  

• Predictability 

• Temporal distribution 

• Spatial distribution and extent  

• Physical characteristics  

• Shielding or hardening 

• Magnitude  

• Speed of onset  

• Duration 

• Resilience 

 

  

                                                           

8 Disaster Theory, Walter G. Green III, PhD, CEM, University of Richmond, © 2008. 
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Defining the Calculated Priority Risk Index (CPRI) 
Simply stated, risk is the potential or likelihood of an emergency to occur. In its simplest form, risk may be 

quantified as the combination of the probability (or likelihood) of an event, and its consequence (or impact).  

For this assessment, the agency has adopted a Calculated Priority Risk Index (CPRI) to characterize risks in 

a qualitative manner. This PRI is the same as the one used by Yavapai County, adapted to include day-to-

day emergency responses. It consists of rating a number of risk elements with an associated weighting 

factor. The PRI is by not scientific, but rather is meant to be utilized as an objective planning tool for 

classifying and prioritizing hazard risks based on standardized criteria. Combined with the inventory of 

local assets and critical facilities, the hazard profiles generated through the use of the CPRI allows for the 

prioritization of those high hazard risks for mitigation planning purposes, and more specifically, the 

identification of hazard mitigation opportunities for an organization to consider as part of its proposed 

response strategy. The application of the CPRI results in numerical values that allow identified hazards to 

be ranked against one another (the higher the CPRI value, the greater the hazard risk). CPRI values are 

obtained by assigning varying degrees of risk (probability, impact, spatial extent, warning time, and 

duration). Each degree of risk has been assigned a value (1 to 4) and an agreed upon weighting factor, as 

summarized in the next figure. The CPRI value for a given hazard is the sum of the assigned risk value for 

each category, multiplied by the weighting factor, as demonstrated in the example equation below:  

𝑃𝑅𝐼 = [(0.45 × 𝑃) + (0.3 × 𝑆) + (0.15 × 𝑊) + (0.1 × 𝐷)]  

Where: 

P  =  Probability of the event W =  Warning availability, speed of onset 

S =  Severity or magnitude of the event        D =  Duration 

 
Figure 21. PRI Score Categories 

Risk Factor Weighting Factor 
Index 
Value 

Level Criteria 

Probability 45% 

1 Unlikely < 0.1% annual 

2 Possible 0.1–1.0% annual 

3 Likely 1–10% annual 

4 Highly Likely > 10% annual 

Magnitude Severity 30% 1 Negligible 

Negligible property 
damages, < 5% of critical and 
non-critical facilities and 
infrastructure. 

Injuries or illnesses treatable 
with first aid, no deaths. 

Negligible quality of life lost. 

Shut down of critical 
facilities for < 24 hours. 
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Risk Factor Weighting Factor 
Index 
Value 

Level Criteria 

2 Limited 

Slight property damages > 5% 
and < 25% of critical and non-
critical facilities and 
infrastructure. 

Injuries or illnesses no 
permanent disability, no 
deaths. 

Moderate quality of life lost. 

Shut down of critical facilities 
> 1 day and < 1 week. 

3 Critical 

Moderate property damages 
> 25% and < 50% of critical 
and non-critical facilities and 
infrastructure. 

Injuries/illnesses result in 
permanent disability, at least 
1 death. 

Shut down of critical 
facilities > 1 week and  
< 1 month. 

4 Catastrophic 

Severe property damages > 
50% of critical and non-
critical facilities and 
infrastructure. 

Injuries or illnesses result in 
permanent disability and 
multiple deaths. 

Shut down of critical 
facilities > 1 month. 

Warning Time 15% 

1 Long More than 24 hours 

2 Moderate 12 to 24 hours 

3 Short 6 to 12 hours 

4 Limited Less than 6 hours 

Duration 10% 

1 Limited Less than 6 hours 

2 Short Less than 24 hours 

3 Moderate Less than 1 week 

4 Long More than 1 week 

Notes: The highest possible PRI value is 4.0. 
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A Cautionary Note 
It should be understood that it is impossible to include or predict all aspects and indicators of hazards and 

risk. There are simply too many variables of weather, human behavior, and systems malfunction. ESCI 

recommends that PFD routinely and consistently review and update their Community Risk Assessment and 

Hazard Mitigation Plan. In this way, the PFD can ensure that plans contain the most accurate and up-to-date 

information available about community hazards, vulnerabilities, risks, and needs. 

Unique Risk Factors Associated with the Community 
Every community has risks that are unique to that community. These include natural hazards associated 

with climate and topography; population and demographics; technological and human-caused hazards; 

types of structures and their intended use, and the type of service and transportation infrastructure. 

Climate9 
The area around Prescott is generally temperate, even during winter months for a city that is 5,400 feet 

above sea level. As shown here, the region experiences four distinct seasons, with a typical low 

temperature in winter of 25 degrees F and a high of 87 degrees F in the summer. July is the hottest month; 

December and January are the coldest. Relative humidity is significantly lower than the U.S. average, 

about 35 percent year-round, and reaches only 50 percent in winter months. The city receives about 28 

inches of rainfall annually, with August being the wettest month, followed by July. The average monthly 

rainfall is about 2 inches per month; however, this number can be significantly lower April through June; 

snowfall can begin as early as mid- to late-October and reaches its peak of 18 to 20 inches in January, and 

can persist at high levels as late as March. Across central Arizona, recent trends have been record warm 

temperatures and below average rainfall as shown here.  

Figure 22. Temperature and Rainfall Totals10 

  

As shown here, the year-to-date temperature for the region is much higher than the historic average from 

1895–2018. Precipitation for the same period is about average.  

                                                           

9 Source: City-Data.com. Retrieved from: http://www.city-data.com/city/Prescott-Florida.html 
10 Op. cit. City-Data 
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Figure 23. Temperature and Rainfall Trends11 

 

Topography and Ecosystem Characteristics 
Prescott is located in a basin in the Bradshaw Mountains and has an average elevation of 5,400 feet above 

sea level. Mountain peaks include Mt. Union about 9 miles southwest of the city at 7,979 feet. The 

underlying geology is Precambrian granite, gneiss, and schist—a mix of igneous and metamorphic rock 

formed during periods of high temperature and high pressure. Given the topography and geology of the 

region, there is little drainage through the soil itself, but rapid gravity-draining through low-lying areas, so 

flash flooding in low-lying areas is a potential risk during periods of severe weather, heavy rain, and 

snowmelt. Highest risk is along the creeks that flow predominantly to the north-northeast and drain into 

Willow Lake and Watson Lake northeast of the city.12 

In the wildland-urban interface and more remote areas of the region, there are several plant species, all 

of which readily support combustion to varying degrees and can burn with great intensity. The overall 

area can be characterized as having excess combustible vegetation arranged in a relatively continuous 

fashion, both horizontally and vertically. The topology of the region is another contributing factor: the 

steeper the slope, the higher the relative combustibility. Persistent drought is yet another combustibility 

factor.13 

Population 
At the time of this study, the current service area population is estimated at 42,926. The population has 

grown moderately, with an average annual growth rate of less than 1 percent between 2010 and 2018, 

with the most rapid growth occurring from 2012 to 2016 and slower growth in the past two years. The 

following figure illustrates resident population growth over the past eight years.  

                                                           

11 Source: National Oceanic and Atmospheric Administration. Retrieved from: https://www.ncdc.noaa.gov/temp-and-precip/ 
12 Source: Flood information, City of Prescott. Retrieved from: https://gis.yavapai.us/v4/map.aspx?search= 
13 Source:  Yavapai Communities Wildfire Protection Plan, 2011 revision. Retrieved from: 

https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/17559/AZ_025_Yavapai_2011.pdf?sequence=1&isAllowed=y 

https://www.ncdc.noaa.gov/monitoring-content/sotc/national/divisionaltavgrank/divisionaltavgrank-201801-201809.png
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Figure 24. Population History, 2010–2018 

 

Transient Population and Demographic Information 
The Prescott area economy is driven by three major forces—tourism, recreation, and retirement. Thus, 

the city has an influx of people far beyond the numbers calculated by census. Often, these numbers can 

exceed the actual resident population. As examples: 

• An estimated 14,200 commute into the city every day to work. 

• During summer months, the population also includes a large number of campers, recreation 

users, and tourists. 

• According to the Forest Service, there are over one thousand homeless that occupy the Wildland-

Urban Interface (WUI). 

• The area Youth Camps add another 4,000 to 10,000 people each week.14 

Population Density  
The City of Prescott has characteristics of an urban community with some areas that are rural in character. 

There are significant areas of the city that have population densities over 2,500 people per square mile. 

The area is characterized by a large number of single-family neighborhoods, significant commercial and 

light industrial development, dense neighborhoods including multi-family housing, large “big box” stores, 

and a mix of risk profiles. There are also less-densely populated areas throughout the wildland-urban 

interface (WUI); however, both the size of the homes and the potential loss of life are large.  

 

                                                           

14 Source: Yavapai Communities Wildfire Protection Plan, May 2011. Retrieved from: 
file:///G:/ESCI/Projects/Prescott%20AZ/Support%20docs/Yavapai%20County%20CWPP.pdf 

38000

39000

40000

41000

42000

43000

44000

2010 2011 2012 2013 2014 2015 2016 2017 2018

P
o

p
u

la
ti

o
n



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

49 

Given the nature of its development since the 2010 census, the population at risk in the wildland-urban 

interface, and dependence on tourism and recreation, it is appropriate for planning purposes to 

characterize the entire area as urban. To maintain consistency with well-established fire service 

classifications, PFD has chosen to use the population density classifications as shown here.    

Figure 25. Population Densities Criteria 

Urban 

• Population over 30,000 people; and/or  

• Population density over 2,500 people per square mile 

• Significant commercial/industrial development, dense neighborhoods, 

and some mid-rise or high-rise buildings 

Suburban 

• Population of 10,000 to 29,999; and/or 

• Population density between 1,000 and 2,500 people per square mile 

• Single/multi-family neighborhoods, smaller commercial developments 

Rural 

• Population of less than 10,000 people; and/or 

• Population density less than 1,000 people per square mile 

• Low density residential, little commercial development, and significant 

farm or open space uses 

As shown in the following figure, the population density is highest in the central core of the city, where it 

reaches a density similar to that of Phoenix, and decreases farther to the north and east. As expected, the 

areas of highest population density correspond to the locations of multi-unit housing and older, close-in 

neighborhoods. 
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Figure 26. Population Density 
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Demographics  
In many ways, the City of Prescott service area is similar to other parts of Arizona. However, there are 

some notable exceptions, as shown here: 

• Median house value is significantly above state average. 

• Language other than English spoken at home is significantly below state average. 

• Foreign-born population percentage is significantly below state average. 

• Population with a bachelor's degree or higher is significantly above state average. 

At-Risk Populations  
In addition to the distribution of the population, the demographics of the population can affect the 

amount of service demand and the nature of risk within a community. In urban cities, several factors have 

been identified that place groups of people at risk. An NFPA report has identified the groups that face a 

higher risk of being injured or killed in a fire as:15 

• Children under 5 years of age and older adults over 65 years of age; 

• Males; 

• People with disabilities; 

• People with a language barrier; and  

• People in low-income communities. 

According to the latest Census Bureau estimate, a considerable number of the residents of the City of 

Prescott are in one or more at-risk population groups. This segment of the population is more likely to use 

fire department services, especially EMS, than other population groups. As discussed in the Service 

Delivery analysis, EMS incidents represent a significant percentage of PFD service demand—over 55 

percent of all responses. Older adults, and Individuals with lower incomes and no health insurance, are 

more likely to use local EMS resources than individuals with health insurance and a personal physician.  

                                                           

15 National Fire Protection Association, 2007; Urban Fire Safety Project, Emmitsburg, MD; retrieved from 
http://www.nfpa.org/public-education/by-topic/people-at-risk/urban-fire-safety/reports-and-presentations 
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Age: The percentage of seniors and young children in Prescott is a 

factor that increases service demand and hence community risk in 

the service area. The median age of the population is just over 56.0 

years old. This compares to an average age for the population of 

Arizona of 37.1 years old, and 37.7 years old for the U.S.16 About 38.3 

percent of the population is at risk due to age: 2.8 percent under 5 

years of age (YOA) and 35.5 percent 65 and over. This places over 

one-third of the area’s population within the age groups that are at 

highest risk in residential fire incidents and account for some of the 

highest use of emergency medical services.  

Prescott is known as a retirement destination; the rate of growth among children is decreasing; however, 

the number of people 65 and older is growing, they are living longer, and medical advances are expected to 

continue this trend. Senior citizens can have difficulty escaping from fire due to physical limitations. Quality 

of life issues and increased reliance on assisted living could affect service delivery and number of resources 

required due to an increase in service demand for emergency medical services. 

Almost 35 percent of the population is over 65 years of age. This is slightly more than 

the same metric for Yavapai County and more than 2 times the national percentage.  

The very young also represent a vulnerable population, both regarding their ability to escape a structure 

fire as well as their susceptibility to serious medical ailments such as asthma, traumatic events, choking, 

or injury from vehicular accidents.  

Disabilities: People under 65 years of age with disabilities 

make up 11.8 percent of the population. These people 

may have difficulty or be incapable of self-preservation 

during an emergency. Likewise, people under 65 years of 

age with no health insurance are more prone to chronic 

illness or exhibit poor physical condition simply because 

they do not seek treatment promptly. About 12.3 percent 

of the population are under 65 and have no health 

insurance; thus, they may require a higher level of fire-

rescue response. 

                                                           

16 U.S. Census Bureau 
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Language Barrier: People may have cultural differences or 

language barriers that decrease the likelihood they would 

call for service or may affect their ability to communicate 

needs and concerns effectively. According to the NFPA, 

“Language barriers, cultural differences, and inexperience 

with unfamiliar home technologies are factors that mark 

the challenges of helping newcomers live safely from the 

threat of fire in the home.”17 About 5.1 percent of the 

population is foreign-born; and 7.4 percent of the 

population speak a language other than English at home.  

Gender: Males are more prone to risky behavior than 

females, and are more likely to be killed or injured in home 

fires. In these fires, males account for 57 percent of all 

civilian deaths and 54 percent of all injuries. Likewise, men 

are significantly more likely than women to be transorterd 

due to injuries related to off-road vehicle accidents, 

drowning, smoke inhalation, and illnesses related to 

cardiac arrest.18 Slightly less than half of all residents of 

Prescott are male. 

Low-income: Likewise, low-income people are more at risk 

from fire or medical condition; almost one-in-seven 

residents of Prescott live below the poverty level. About 

13.9 percent of the population lives below the poverty line. 

Low income is often combined with other factors such as 

education—Prescott residents without a high school 

education are over 2.5 times more likely to live in poverty 

than a person with a bachelor’s degree or higher—or work 

status—people who worked less than fulltime are up to 7 

times more likely to live below the poverty limit.19  

Other common demographics—ethnicity, housing type, and assessed property values—are shown in the 

following figures.  

                                                           

17 Serving immigrant and refugee populations, National Fire Protection Association, 2017. Retrieved from: 
https://www.nfpa.org/Public-Education/Campaigns/Fire-Prevention-Week/Teaching-FPW/Serving-immigrant-and-refuge-
populations  

18 Source: Gender differences in state-wide EMS transports, Weiss SJ1, Ernst AA, Phillips J, Hill B., American Journal of 
Emergency Medicine. October 2000. 

19 “The US. Census Bureau 2017 poverty threshold is defined as $12,488 for an individual, $25,094 for a family of four.” 
Retrieved from https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html 
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Figure 27. Selected Demographics20 

    
Assessed Values  
Assessed values are an indicator of economic health and development. As shown, the assessed values of 

the city have increased steadily since 2014. The average annual growth rate has been about 6.8 percent 

over that period.  

  

                                                           

20 Source: U.S. Census Bureau, Quick Facts, City of Prescott, AZ. Retrieved from: 
https://www.census.gov/quickfacts/fact/table/Prescottcityarizona and Yavapai County Assessor. 
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Physical Assets Protected  

Residential Structures 
The size, value, age, and condition of buildings and other 

structures create potential risk factors. Generally, the 

larger, older, and less-maintained buildings have lower 

relative value and may be at higher risk.  

The City of Prescott service area contains a significant 

number and dollar value of buildings. The predominant 

occupancy type in the Prescott service area is 

residential—over 22,417 units, with single-family housing 

representing about 72 percent. Home sizes typically range 

from 1–5 bedrooms, with 2–3 bedrooms comprising 

about 74 percent of all housing units. Most homes were 

built before 2000; but over 28 percent were built since 

1999. Details of residential structures are shown in the 

following figure.  

Figure 28. Residential Structures 
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Commercial Occupancies 
Commercial occupancies are predominantly small, stand-alone business occupancies, with several multi-

tenant strip centers and larger, multi-story office complexes, some in a business park setting. There are 

also larger malls and tilt-wall “big box” stores up to 300,000 square feet. Several multi-story, chain-type 

motels/hotels are located mostly near the business/commercial core and along arterial roadways. Only 

light industrial occupancies are permitted, and only then in a small northern area of the city. 

Service Infrastructure 
There are several electrical transmission lines of varying voltages located throughout the city, plus several 

substations. A major, 230-kV electrical transmission line, part of the Parker-Davis Power System, runs east 

and north of the city. The Prescott Substation, completed in 1954, provides service to the 230-kV DAD-

PRSMESA-COL transmission line. It is a 230-kV substation with steel structures, warehouse, and outdoor 

transformers. There are also many communication towers and facilities located across the city. Arizona 

Public Service is the electrical service provider.21 

Sources of water in the City of Prescott include groundwater, surface water, reclaimed water, and stored 

water credits. Only groundwater is used as potable drinking water. Water is produced from seven raw 

water wells in the Prescott AMA and Airport area, treated, then stored in a 5,000,000-gallon reservoir at 

the Chino Production facility. After treatment, the water is distributed throughout the city in a pipeline 

network of over 500 miles of water mains.22  

The City operates and maintains its own waste water collection system and waste water treatment plants. 

The collection system includes a 400-mile network of gravity-fed pipes which empty into lift stations 

throughout the city. The lift stations then pump the waste water to one of two waste water plants. Upon 

entering the plant, raw waste water is screened, treated, and clarified. After treatment, the treated liquid 

is used for specific purposes like irrigation for golf courses, washing and sieving aggregate materials, and 

dust abatement on construction projects, or it is used to recharge to the underlying aquifer at the Airport 

Water Reclamation Facility.23 

  

                                                           

21 Source: The Western Area Power Administration Desert Southwest Region’s Facilities Historic Context Statement, 2014.      
https://www.wapa.gov/regions/DSW/Environment/Documents/DSWHistoricContextFinalSept2014.pdf 

22 Overview of Water Production, City of Prescott. Retrieved from: http://www.prescott-az.gov/water-sewer/water-
operations/about-water-operations/ 

23 Wastewater Treatment, City of Prescott. Retrieved from: http://www.prescott-az.gov/water-sewer/wastewater/wastewater-
treatment/ 
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Hazard Classification 
Prescott is susceptible to a variety of hazards. A hazard is described as “a condition that presents the 

potential for harm or damage to people, property, or the environment.” For convenience, hazards are 

often grouped into one of three categories: natural; technological; or human-caused. Each category and 

examples of specific hazards are shown in the next figure. 

• Natural hazards are hazards which result from acts of nature; 

• Technological hazards are hazards which result from accidents or failures of systems and structures;  

• Human-Caused Hazards are hazards which result from the actions of people, both intentional and 

accidental. Intentional actions are always deliberate; however, the intent may differ, i.e., a 

deliberate action may be planned, careless, reckless, or with the intent to cause harm. In careless 

or reckless acts, or those that are poorly planned and or executed, the outcome may have 

unintended consequences. Regardless, the potential of harm or damages exists. 

Figure 29. Hazard Categories and Examples24 
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24 Source: CPG 201: Threat and Hazard Identification and Risk Assessment Guide—Second Edition, U.S. Office of Homeland 
Security, FEMA, August 2013. 
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Fire Planning Zone Methodology 
For fire and EMS emergency response, the Prescott Fire Department uses station first-in response zones 

as planning zones as shown in the following figure. For the purposes of this study, ESCI has used these 

planning zones to describe system and unit performance utilizing historical response information 

provided by the Department.  

Figure 30. Fire Planning Zones 
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Natural Hazards and Vulnerabilities 
Since 1977, the number of federally-declared disasters in Yavapai County (17) is 21 percent higher than 

the Arizona county average (14) and about the same as the U.S. county average (16).25 The cause for each 

of these declarations in shown in the next figure. Although some of these declarations did not affect the 

City of Prescott directly, they are an indication of the hazards present throughout the county. 

Figure 31. Federally declared Disasters, January 1977–December 2018  

Type Number Percent 

Drought 1 5.8% 

Fire 6 35.3% 

Flood 5 29.4% 

Hurricanea 1 5.8% 

Severe Storm 4 23.5% 

Total 17 100.0% 

Notes: aincludes Hurricane Katrina evacuees 

According to the Yavapai County Multi-Jurisdictional Hazard Mitigation Plan (HMP), the most prominent 

physical hazards faced by residents of Prescott in order of severity are: 

1. Wildfire 

2. Winter Storm 

3. Earthquake 

4. Severe Wind 

5. Flood 

6. Landslide/Mudslide 

Earthquake 
Earthquakes occur throughout Arizona, but certain areas, including Yavapai County, have a higher 

probability of experiencing damaging ground motions caused by seismic activity. There are several active 

faults in the county—most notably the Hurricane, Toroweap, and the Northern Arizona Seismic Belt 

(NASB). According to one source, Prescott has experienced four historic earthquake events within 45 miles 

of the city, all in the 1970s, and the risk of earthquake activity in Prescott is almost 20 times higher than 

the state average and over 1.8 times higher than the national average.26 Thus, the risk of earth movement, 

or ground shaking, is moderate within the service area.27 

                                                           

25 FEMA Disaster Declarations Summary—Open Government Dataset, U.S. Department of Homeland Security, last updated 
March 5, 2018. Retrieved from: https://www.fema.gov/media-library/assets/documents/28318 

26 Natural Disasters and Weather Extremes, USA.com, 2018. Retrieved from: www.usa.com/prescott-az-natural-disasters-
extremes.htm 

27 Earthquake Hazard Evaluation: Yavapai County, Arizona. Douglas B. Bausch and David S. Brumbaugh, Arizona Earthquake 
Information Center, Northern Arizona University, 1997.  Retrieved from: 
https://www.cefns.nau.edu/Orgs/aeic/reports/yavapai.html 

https://www.fema.gov/media-library/assets/documents/28318
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The ground in and around Prescott is also at a moderate risk of liquefaction, a phenomenon that causes 

the strength of soil to decrease due to increased ground water pressure during a seismic event. This leads 

to additional structural damage due to failing foundations. Given the history of seismic activity, Yavapai 

County has adopted several regulations and codes, most notably, the Uniform Building Code Seismic Zone 

2b construction practice, to reduce seismic risk. However, there are several older buildings of 

unreinforced masonry construction.28 

Since 1975, a total of 16 earthquake events occurred in or within 15 miles of Prescott. Those measuring 

3.5 or greater on the Richter scale are shown here. 

Figure 32. Earthquakes Measuring 3.5 or Greater within 50 miles 

Distance (miles) Date Magnitude Depth (km) Latitude Longitude 

0.0 1991-11-13 3.5 5 34.62 -112.36 

4.7 1976-02-23 3.5 10 34.68 -112.43 

8.0 1976-02-03 5.1 12 34.66 -112.51 

5.1 1976-02-08 4.6 10 34.61 -112.53 

 

According to the Yavapai County HMP: “The City of Prescott is located among many active and inactive 

seismic zones. Although there is no recent history as it relates to damaging earthquakes within the city, it 

remains a possibility. Being there are no definitive boundaries of an earthquake, and the magnitude or 

intensity of an earthquake will determine the levels of impact to people, residential areas and structures, 

critical infrastructure (including but not limited to transportation routes, government offices, medical 

facilities, food supply industry, potable water supply, and distribution points), operations of government, 

private enterprise, and utilities. Earthquakes can occur anytime and have occurred in the City of Prescott 

since recorded history.”29 Overall, the specific earthquake vulnerability for the City of Prescott is shown 

here. 

Figure 33. Earthquake PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Limited Limited Long 2.50 

 

                                                           

28 Ibid.  
29 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 50. 
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Flooding 
Prescott’s geographic location contributes to a significant flood risk where heavy rains can cause flash 

flooding and mudslides associated with remnants of tropical storms and post-wildfire conditions. The 

topography of the area is primarily sloping terrain that drains well when exposed to excessive storm water 

except in flat, built-up areas. Granite Creek flows north and east of the city; there are several creeks, 

washes, and gullies that flow in a generally northeast direction to Willow Creek Reservoir or Watson Lake. 

The following figure, derived from national flood hazard zone data, demonstrates the areas of greatest 

concern. The blue areas have a 1 percent annual chance of flood event, with mandatory flood insurance 

purchase required. The blue-hash areas are floodways and have a 1 percent annual chance of flood event, 

with mandatory flood insurance purchase required. The red-hash areas are undetermined but possible 

flood hazards. The green area is a moderate flood hazard, between a 100-year (1%) and 500-year (0.2%) 

annual chance of floods. 

Figure 34. Flood Zones30 

 

                                                           

30 Yavapai County Flood Control District Interactive Map. Retrieved from: http://gis.yavapai.us/Flood/FloodHaz.aspx 
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Although the likelihood of dam or levee failure is remote, there is flood risk downstream from each of the 

dams on the outflow side of Willow Creek Reservoir and Watson Lake. Likewise, bridge locations may be 

the site of flood-related incidents due to high water—road closures, washouts, or risk of people being 

swept into rising water or swift water. The location of these dams and bridges are shown in the following 

figure. 

Figure 35. Dam and Bridge Locations 

 

According to the Yavapai County HMP: “Flooding events are very seasonal however whether they occur 

as part of the Monsoon (July–early October) or in conjunction with winter (November–April) they remain 

a risk to the City of Prescott community at-large. Real and fixed property along with undermining of 

utilities and excessive capacity to channels for run-off place the community at risk… Granite Creek 

immediately to the west has flooded in the past and may be expected to flood in the future. The other 

significant area of concern is at the bottom of Willow Creek as it enters a plateau prior to entering Willow 

Lake. A significant amount of affordable housing is located within the flood plain there as well as some 

minor commercial outlets too.”31  

                                                           

31 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 59. 
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The specific flooding vulnerability for the City of Prescott is shown here. 

Figure 36. Flood PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Limited Moderate Moderate 2.10 

Landslide/Mudslide 
Landslide is the generic term used to describe the down slope movement of earth materials due to gravity. 

Landslides may be triggered by earthquakes, extreme precipitation, flooding, or otherwise removing 

support from the slope. Critical facilities most vulnerable to landslides/mudslides are the roadways, 

bridges, and culverts along known debris flow areas and hillside cuts. Facilities located downhill of 

intensely burned wildfire areas are also at an elevated risk to debris flows and mudslides. Underground 

utility lines are also vulnerable to landslides. 

According to the Yavapai County HMP: “The City has a varied and unique topography that renders it 

susceptible to a landslide/mudslide event. There are a number of million-dollar homes scattered 

throughout the community that are built on and into the hillsides overlooking the Town. Although there 

is limited history as it relates to such events occurring, they do at times. Commercial properties are better 

insulated against such events; however, there are some businesses that may still be susceptible.”32 The 

specific landslide/mudslide vulnerability for the City of Prescott is shown here. 

Figure 37. Landslide/Mudslide PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Negligible Moderate Short 1.70 

Severe Winds, Including Thunderstorms and Tornados 
In Yavapai County, severe winds can take many forms, and are usually associated with thunderstorms that 

occur throughout the spring and summer months, cold fronts, and remnants of tropical storms. Damaging 

winds can take the form of microbursts, macrobursts, or tornados. Of these, tornados are the least 

frequent; straight-line winds are often associated with devastating wildfires.33 

                                                           

32 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 80. 
33 In 2013, straight-line winds led to extreme fire behavior during the Yarnell Wildfire. This fire caused the loss of 19 City of 

Prescott firefighters and 134 structures. 
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Tornados are created when warm, moist air near the ground interacts with cooler air above and rapidly 

increasing winds that change direction. South Florida, for example, averages about three tornadoes each 

year. The expectation of a tornado in Prescott is rare, almost 10 times lower than the U.S. average.34 The 

last historic tornado event in the area occurred in 2014 when a tornado, estimated at EF-o to EF-1 

impacted the community of Groom Creek, just south of Prescott. The tornado caused no injuries, but 

damaged homes and downed trees. This was the first EF-1 tornado (Enhanced Fujita Scale) to touch down 

near Prescott since the EF-3 tornado in 1972. As shown in the following figure, most of the western U.S., 

including Arizona, lies outside the areas of greatest tornado activity. However, an area of central Arizona 

that includes Prescott and the surrounding area has shown higher levels of tornado activity than other 

parts of the Western U.S.  

Figure 38. Tornado Activity in the U.S., 1950–201735  

 

Microbursts can cause devastation similar to that caused by a tornado, but the mechanism is different. A 

microburst is a strong, small-scale downdraft of wind that hits the ground and spreads out. There is no 

rotation as there is with a tornado. Microbursts are frequently associated with strong thunderstorms. A 

macroburst is another form of straight-line wind. Similar to a microburst, a macroburst spreads out over 

a larger area. These damaging downdrafts do not occur very often in and around Prescott, but are possible 

with any significant and violent thunderstorms, including those associated with tropical storms. In 2009, 

very strong straight-line winds knocked over a tree and killed a man sleeping in a tent; wind speeds up to 

74 MPH were recorded at Prescott Love Field. Other damage from straight-line winds included power 

outages and several grass fires. 

                                                           

34 Derived from source data obtained from Natural Disasters and Weather Extremes, USA.com, 2018. 
35 National Weather Service Storm Prediction Center Op. cit. Broward County ELMS. 
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According to the Yavapai County HMP: “The City can expect some degree of seasonal severe winds. 

Historically these events have been known to interrupt utility services, primarily electricity, as well as 

down trees onto fixed structures and in the public rights of way. The impact of such events is somewhat 

limited and rarely has it been overly problematic to any significant sites within the city limits. However, 

when high winds and red flag conditions are prevalent during a wildfire as part of a winter storm, such 

events may be catastrophic and affect wide segments of infrastructure and community members.”36 The 

specific severe wind flooding vulnerability for the City of Prescott is shown here. 

Figure 39. Severe Wind PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Limited Moderate Short 2.45 

Wildfire 
Wildfire is defined as “…an uncontrolled fire spreading through wildland vegetative fuels, urban interface 

areas, or both, where fuels may include structures.”37 Wildfires are classified as natural hazards, mostly 

started by lightning, but as many as 80 percent within two miles of a community are caused by human 

factors. The proximity of development near wildland areas, along with landscaping with indigenous plants 

such as Pinyon-Juniper and Ponderosa pine trees create a wildland-urban interface that significantly 

increases the risk of wildfires as shown here. Also, the secondary effects of smoke and ash can pose 

significant threats to air quality and human respiratory health.  

Without question, the risk of a significant wildfire is the highest of all natural hazards 

and could result in catastrophic impact and consequences on the City of Prescott. 

  

                                                           

36 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 85. 
37 Op. cit. Yavapai County HMP, page 87. 
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Wildland-Urban Interface Areas38 
An urban interface is an area where urban development meets other land uses. Usually, the term refers 

to the wildland-urban interface where urban development meet nature. The entire area surrounding the 

central, developed city core is in the wildland urban interface. Generally, vulnerability—the potential 

impact—is greatest in the areas with the highest number of houses per acre. 

Figure 40. Wildland-Urban Interface 

 

  

                                                           

38 Source: Arizona WRAP Area of Interest Summary Report: Prescott; October 2018. Retrieved from: 
https://arizonawildfirerisk.com/Map/Pro 
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However, the actual risk of wildfire—the possibility of risk or harm—is the greatest along major highways 

and upslope regions in the southwest part of the city and surrounding area, as shown here. 

Figure 41. Wildfire Risk 

 

 

 Wildfire Risk Category Acres Percent 

 1 (Urban, Agriculture, Barren, or Water) 7,525 25.9% 

 2 (Very Very Low) 5 0.0% 

 3 (Very Low) 2,031 7.0% 

 4 (Low) 175 0.6% 

 5 (Low-Moderate) 389 1.3% 

 6 (Moderate) 814 2.8% 

 7 (Moderate-High) 1,762 6.1% 

 8 (High) 4,381 15.1% 

 9 (Very High) 3,466 11.9% 

 10 (Extreme) 8,486 29.2% 

 Total  29,034 100.0% 
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Finally, the wildfire threat—a number that is closely related to the likelihood a wildfire will occur—is 

shown in the next figure.  

Figure 42. Wildfire Threat 

 

 

 Wildfire Threat Category Acres Percent 

 1 (Urban, Agriculture, Barren, or Water) 7,525 25.9% 

 2 (Very Very Low) 12 0.0% 

 3 (Very Low) 2,223 7.7% 

 4 (Low) 1,064 3.7% 

 5 (Low-Moderate) 868 3.0% 

 6 (Moderate) 1,407 4.8% 

 7 (Moderate-High) 2,160 7.4% 

 8 (High) 2,403 8.3% 

 9 (Very High) 2,554 8.8% 

 10 (Extreme) 8,815 30.4% 

 Total  29,031 100.0% 
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As shown, the wildfire risk is a major threat to lives, resources, and improved properties within and 

surrounding Prescott. The indirect effects of large, intense wildfires can strip the land of vegetation, 

destroy forest resources and personal property, and cause the soil to be unable to sustain life for some 

amount of time—soil erosion, landslides, increased flooding, and harm to aquatic life and water quality 

are often the result. According to the Arizona State Forestry Division, there have been at least 124 

wildfires greater than 100 acres in size in all of Yavapai County. Significant fires that have directly affected 

the Prescott area include:39 

• The 2017 Goodwin Fire started outside of the community of Pine Flats. In all, over 28,000 acres 

burned and forced the evacuation of over 7,500 families.  

• The 2013 Doce Fire originated approximately 8 miles northwest of Prescott, near Granite 

Mountain recreation area. The fire burned 6,732 acres surrounding Prescott and suppression 

costs were approximately $1,000,000.  

• The 2013 Yarnell Hill Fire burned the area surrounding and through the Town of Yarnell. Nineteen 

firefighter deaths occurred, a total of 8,400 acres was burned, and 134 structures were lost. It was 

the greatest loss of life for firefighters in a wildfire since 1933, the deadliest wildfire of any kind 

since 1991, and the greatest loss of firefighters in the United States since the 9/11 attacks.  

According to the Yavapai County HMP: “Wildfire is the premier hazard within the incorporated boundaries 

of the City of Prescott along with the communities surrounding it. Unseasonably warm temperatures, low 

humidity, and red-flag conditions can turn a seemingly benign event into a career fire suppression 

campaign in just a few hours. Loss estimations could reach the billions of dollars and loss of life could 

result. Successful coordinated mitigations efforts have been undertaken over many years but with a 

roughly 7-year re-growth it is nearly impossible to ‘keep up.’ Virtually all segments of the community are 

vulnerable. This includes million-dollar residential properties, multi-family dwellings, the historic 

downtown area, schools, hospital, and vast areas of commercial development. Without reservation, this 

is the greatest risk to the City of Prescott and historically has experienced many negative outcomes from 

this risk.”40 The wildfire vulnerability for the City of Prescott is shown here. 

Figure 43. Wildfire PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Catastrophic Limited Moderate 3.90 

  

                                                           

39 Op. cit. Yavapai County HMP, page 87, 88. 
40 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 90. 
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Winter Storm 
Winter storms can include snow, sleet, and freezing rain. Winter precipitation is the “lifeblood of water 

supply” for many parts of Yavapai County. However, severe winter storms can cause deaths and other 

negative effects on life in Prescott, including interruption of transportation, utilities, agriculture, and the 

critical supplies.  

Heavy snowfall and icy conditions can close roads, leave motorists stranded, and cause multi-vehicle car 

accidents. Significant storms can also delay emergency service response, cause damage to structures and 

power lines, and increase the risk of exposure and starvation to livestock and wildlife. As examples: 

• A 2011 winter storm dropped 18 inches of snow on the southern portions of Prescott, caused 

widespread power outages, closed all roads south of Prescott, and directly affected over 5,000 

people. 

• A 2006 winter storm affected all of northern Arizona; heavy snowfall at low elevations made for 

difficult driving conditions, icy roads, and poor visibility. Between 7 to 12 inches of snow fell in 

Prescott, and three college-age friends died in a vehicle accident in Prescott Valley. 

Overall, Prescott has one of the lowest snowfall probabilities in the country, but new snowfall over three 

inches happens about two days each year, and for 5 to 6 days a year, Prescott has at least an inch of snow 

on the ground.41 According to the Yavapai County HMP: “Winter storms routinely have an annual impact 

within the city. Although the most devastating of these storms seem to be on a decade cycle, they can occur 

many times in succession. Qualification of storms is very dependent upon time of day, day of week, and 

advance awareness. Primary loss associated directly to catastrophic storm events are routinely related to 

commerce, the community’s economic vitality, and loss of essential utility services. On occasion, there are 

secondary and tertiary issues to structures caused by weight of snow and falling limbs from trees but these 

are rare.”42 The winter storm vulnerability for the City of Prescott is shown here. 

Figure 44. Winter Storm PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Critical Moderate Long 2.95 

Other Natural Hazards 
The risk associated with other natural hazards—avalanche, animal disease outbreak, drought, extreme 

heat, hurricane, lightning, pandemic, tsunami, and volcanic eruption—are considered to be negligible and 

are not included in this risk assessment. 

                                                           

41 Snow Facts. Retrieved from: https://www.currentresults.com/Weather/Arizona/Places/prescott-snowfall-totals-snow-
accumulation-averages.php 

42 Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, page 94. 
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Technological Hazards and Vulnerabilities 
Technological hazards are not included in the County’s Hazard Mitigation Plan. The information in this 

section was developed by ESCI with the assistance of the Prescott Fire Department for the purposes of 

this study. It is recommended that the City suggest including technological hazards in future editions of 

the County’s Hazard Mitigation Plan. Technological hazards include: 

Airplane Crash 

Dam Failure 

Hazmat Release 

Levee Failure 

Mine Accident Pipeline Emergency 

Power Failure 

Radiological Release 

Structure Fire  

Train Derailment 

Urban Conflagration 

Vehicle Incident/Fire 

Transportation Emergencies 
Transportation sites include the terminals used for the departure, transfer, or arrival of people or goods 

and the corridors—rail, road, air, and seas—used to move them from place to place. Transportation sites 

pose increased risk due to the potential for large loss of life, mobility disruptions, and social impact.  

Figure 45. Transportation Network 
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Response Barriers 

There are two common types of response barriers in the Prescott area—permanent and temporary. 

Permanent barriers are primarily topological like the mountain ridges, creeks, and lakes. Many 

communities in the wildland-urban interface have restricted or limited access roads. Temporary barriers 

include construction zones and moveable barriers for traffic or crowd control. It is important for PFD to 

know where these barriers are, and map any changes, to allow prompt response to emergencies.  

Airplane Crash 
Prescott Regional Airport (PRC), or Earnest A. Love Field, is located northeast of the intersection of  

Route 89 and Route 89A. The only commercial carrier with regular service is United, with two daily flights, 

one each to and from Los Angeles and Denver. FBO services, including refueling of DoD and military 

aircraft, is available. The airport is also critical to regional wildfire response as the home to the Prescott 

Airtanker Base, Helitack Base, and mobilization point for area hotshot crews. The flight path for the airfield 

typically calls for aircraft to fly over a portion of the City of Prescott; therefore, PFD should develop special 

hazard response plans for off-field accidents. The airplane crash vulnerability for the City of Prescott is 

shown here. 

Figure 46. Airplane Crash PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Critical Limited Limited 2.50 

 

Train Derailment 
The railroad no longer passes through Prescott; the last line 

was abandoned before 2007. The nearest in-service rail lines 

are the short-line Arizona Central from Drake to Clarksville to 

the north, and the Burlington Northern Santa Fe (BNSF) main 

line that runs through Williams and Wickenburg to the west. 

PFD does have a response requirement for rail lines outside of 

the city for hazardous materials responses but do not pose a 

threat to the residents of Prescott. The train derailment 

vulnerability for the City of Prescott is shown here. 

Figure 48. Train Derailment PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott — — — — 0.00 

Figure 47. Lines Near Prescott 
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Pipeline Emergency 
There are no major petrochemical pipelines inside the city; there is one gas transmission line that runs 

north-south through Prescott Valley to the east. Smaller gas distribution lines are present in both 

commercial and residential areas. UniSource Energy Services is the service provider. The area requires use 

of the 811—Call Before You Dig system to locate and mark underground service lines before excavation 

can occur. Propane service is available from several vendors in areas where there are no gas distribution 

lines. The pipeline vulnerability for the City of Prescott is shown here. 

Figure 49. Pipeline Emergency PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Unlikely Negligible Limited Limited 1.45 

Vehicle Incident/Fire 
The City of Prescott has one primary arterial roadway that runs north-south and two primary arterial 

roadways that run east-west as shown in the next figure.  

• Arizona State Route 89 travels north-south through the downtown area then along Granite Creek. 

The Federal Motor Carrier Safety Administration (FMCSA) has identified Route 89 as a designated 

Hazardous Material Route. 

• Arizona State Route 89A travels east-west in the far northern part of the city as the Pioneer 

Parkway and continues east to Flagstaff. 

• Arizona State Route 69 begins as E Gurley Street in the city, intersects Route 89 on the east side, 

and then continues east and southward to Cordes Lakes and ends at Interstate 17. 

Vehicular traffic is heavy throughout the service area, so the likelihood is high. Incidents can range from 

a minor “fender bender” to a multi-vehicular incident with fire, injuries, and/or fatalities. The vehicle 

incident/fire vulnerability for the City of Prescott is shown here. 

Figure 50. Vehicle Incident/Fire PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Critical Limited Limited 3.40 

Infrastructure Failures 

Dam/Levee Failure 
The primary risk associated with dams, levees, and bridges is caused by flooding; however, the risk 

associated with a complete dam or levee failure could be quite different. The dam/levee vulnerability for 

the City of Prescott is shown here. 

Figure 51. Dam/Levee Failure PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Unlikely Catastrophic Long Long 2.20 
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Power Failure 
The power grid in Prescott is very robust. Because the primary risk associated with power failure is caused 

by severe weather, the risk assessment for this type of failure is described in the Severe Wind and Winter 

Weather sections of this report. 

Operational Failures 

Hazmat Release 
The release of hazardous materials can occur throughout the community, either during transport or while 

in production, use, packaging, or storage in a fixed facility. These locations can create a dangerous 

environment to the community as well as to first responders during a spill or fire. Special equipment such 

as protective clothing and sensors, along with specialized training, is necessary to successfully mitigate a 

hazardous materials incident.43 

Transportation methods that have been identified in the city include over-the-road and small diameter 

pipelines (LP Gas). Within the city, there are no marine, air, or rail transportation corridors for significant 

shipment of hazardous materials.  

No facilities have been identified in the City of Prescott with sufficient quantities of hazardous materials 

required to file a Tier II report. Some retail outlets, notably “big box” stores and wholesale outlets, carry 

quantities of hazardous materials packaged for consumer purchase. Safety Data Sheets (SDS) and related 

information are available on-site; some companies also list SDS information on the company’s website. 

The hazmat release vulnerability for the City of Prescott is shown here. 

Figure 52. Hazardous Materials Release PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Limited Limited Short 2.55 

Mining/Drilling Incident 
Although there are no active mines located inside the city limits, there are over 1,300 active mining claims 

in the Prescott area. The vast majority of these are surface placer claims where ore is recovered from 

stream bed deposits using open-pit or other surface excavating equipment. The remainder are subsurface 

mines which require the use of tunnels or shafts under the earth’s surface. The greatest risk of surface 

mining is flooding; the greatest risk of subsurface mining is collapse or entrapment; the PRI risk rating is 

discussed in the Flooding and Earthquake sections of this report. 

                                                           

43 Any shipment of hazardous materials must be properly labeled, placarded, and identified on a freight manifest in accordance 
with Federal law. Likewise, any fixed location that has on-site, for any one day in a calendar year, an amount of a hazardous 
chemical equal to or greater than the following threshold limits established by the EPA must file information, known as Tier II 
reports, about each material and the on-site amount with local authorities, planning committees, and the State’s Emergency 
Response Commission under the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA), commonly known 
as SARA Title III: 10,000 pounds for hazardous chemicals; or lesser of 500 pounds or the threshold planning quantity for 
extremely hazardous substances. 
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Human-Caused Hazards and Vulnerabilities 
Human-caused hazards are not included in the County’s Hazard Mitigation Plan. The information in this 

section was developed by ESCI with the assistance of the Prescott Fire Department for the purposes of 

this study. It is recommended that the City suggest including human-caused hazards in future editions of 

the County’s Hazard Mitigation Plan. Human-caused hazards include: 

Biological Attack 

Careless Fire 

Chemical Attack  

Cyber Incident  

Explosives Attack 

Incendiary Fire 

Medical Emergency 

Pandemic/Epidemic  

Radiological Attack 

Sabotage 

School/Workplace Violence 

Technical Rescue 

Medical Hazards 
EMS Response 

An EMS response refers to pre-hospital medical care, usually delivered on-site by trained specialists with 

transport by a private, for-profit third-party ambulance. Common responses include sick calls, vehicular 

incidents, difficulty breathing, injuries due to trauma, and heart attacks. The number of patients is small, 

and symptoms are within the capabilities of first arriving units. Some calls require only first aid; others 

require basic life support (BLS) or advanced life support (ALS). Overall, EMS responses account for  

56 percent of all PFD calls for service.  

Figure 53. Medical Hazard: EMS Response PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Limited Limited Limited 3.40 

Mass Casualty 

Mass casualty trauma calls involving multiple patients and requiring additional units include commercial 

bus, aircraft, or passenger train crashes; release of hazardous materials in a congested area (including a 

deliberate chemical attack); or evacuations of schools, office buildings, shopping centers, hospitals, or 

other health care facility.  

Figure 54. Medical Hazard: Mass Casualty PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Catastrophic Limited Limited 3.55 

Pandemic/Infectious Disease 

The threat of infectious diseases is constant throughout the City of Prescott. New diseases such as West Nile 

Virus, Zika, and SARS are discovered every year, and old diseases such as malaria and tuberculosis become 

more drug-resistant. Two terms define wide-spread disease impacts: epidemic and pandemic. A pandemic 

is simply an epidemic that becomes widespread and affects entire regions or more. Given today’s global 

economy and the ease of international travel, the threat of a pandemic is possible.  
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Disease impacts all populations in areas of the world and all areas are vulnerable. The probability of an 

outbreak of infectious disease in Prescott that rises to pandemic levels is “possible” due to the mobility 

allowed by international travel and trade. However, most outbreaks of infectious disease should remain 

small, controlled, and not pose a major threat to people or structures. Likewise, the threat of a biological 

attack is possible, but remote. Mitigation strategies include public awareness/education, simple acts such 

as hand-washing, and continuous monitoring by the public health system. 

Figure 55. Medical Hazard: Pandemic/Epidemic PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Catastrophic Limited Limited 3.10 

Structural Fire Hazards 
Fire Hazard: Residential Fire 

Refers to fires located in structures erected for sleeping and eating. The full involvement of these 

structures, in most cases, is within the capacity of responding agencies, but may require mutual aid or 

additional assistance. Statistically speaking, 87 percent of all civilian fire fatalities in structure fires occur 

in the home.44 Includes, but is not limited to the following: 

• Mobile homes and manufactured housing 

• Single-family dwellings 

• Duplexes 

Figure 56. Structural Fire Hazard: Residential PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Limited Limited Limited 3.10 

Fire Hazard: Large Structure 

Refers to fires located in large structures erected for community use, commercial enterprise, or multi-

family dwelling. Usually accompanied by a potential for large loss of life, may require special 

extinguishment techniques. The full involvement of these structures, in most cases, exceeds the capacity 

of the responding agency, requiring additional assistance. This includes, but is not limited to the following:  

• Places of Assembly 

• Shopping centers 

• Mid-rise/high-rise office buildings 

• Multi-family dwellings 

• Assisted living facilities 

                                                           

44 Ahrens, Marty, Home Structure Fires. September 2017, National Fire Protection Association, Quincy, MA. Retrieved from 
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Building-and-Life-Safety/Home-Structure-Fires 

• Hotels 

• College Dormitories 

• Hospitals 

• Schools 

https://www.nfpa.org/News-and-Research/Data-research-and-tools/Building-and-Life-Safety/Home-Structure-Fires
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Figure 57. Structural Fire Hazard: Large Structure PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Critical Limited Short 3.50 

Fire Hazard: High-Risk Structures 

Refers to fires associated with industrial, manufacturing, or storage operations. Large amounts of 

hazardous materials, lumber, or other combustible materials are usually present. The full involvement of 

these structures, in most cases, exceeds the capacity of the responding agency, requiring additional 

assistance. Includes, but is not limited to the following: 

• Manufacturing facilities 

• Chemical storage facilities 

• Bulk fuel facilities 

• Tire storage facilities 

• Vacant buildings 

Figure 58. Structural Fire Hazard: High-Risk Structure PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Critical Limited Moderate 3.60 

Urban Conflagration 

An urban conflagration fire is a fire where multiple buildings or structures are involved. In the Prescott 

area, the risk of this type of fire is higher in the wildland-urban interface and in closely-spaced historic 

buildings with limited fire protection systems and construction with combustible materials. The urban 

conflagration vulnerability for the City of Prescott is shown here. 

Figure 59. Urban Conflagration PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Catastrophic Short Long 3.55 

Technical Rescue Hazards 
Technical Rescue: Extrication 

This is a common response to motor vehicle incidents that involves trapped patients. Requires specialized 

training and equipment.  

Figure 60. Technical Rescue Hazard: Extrication PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Highly Likely Negligible Limited Limited 2.80 
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Technical Rescue: Structural Collapse 

This is predominantly a problem in mature communities where several large structures predating modern 

building codes are still in use by the public, or conversely, abandoned buildings, or buildings under 

construction, that have not been secured or destroyed. Often requires additional assistance with 

specialized training and equipment. Occurs when a building or structure collapses due to: 

• Engineering or construction problems 

• Metal fatigue 

• Changes to the load bearing capacity of the structure 

• Human operating error or other causes such as flood, fire, explosions, snow, or ice build-up 

• Intentional act 

Figure 61. Technical Rescue Hazard: Structural Collapse PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Likely Catastrophic Limited Long 3.55 

Technical Rescue: Other  

Refers to the specialized rescue of victims from elevators, rising water, confined spaces, elevated spaces 

(high-angle), or similar environments. Responders utilize various specialized equipment based on the type 

of situation. PFD has the necessary training and equipment to complete a successful rescue. If needed, 

additional equipment could be requested through mutual aid. Examples include: 

• Rising or swiftwater rescues during floods 

• Large-scale evacuations during earthquakes, severe weather, or other incident 

• Elevator, trench, agricultural, or confined space 

• High-angle rope rescue 

• Urban or rural search and rescue 

Figure 62. Technical Rescue Hazard: Other PRI Rating  

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Critical Limited Moderate 2.70 
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Deliberate Acts 
Cyber, Hazmat, Sabotage, School/Workplace Violence 

There are many other types of human-caused hazards related to terrorism, violence, or deliberate criminal 

act. One of these events could happen anywhere though would seem to be unlikely in Prescott; however, 

there are areas in the city that are more likely to be targets for terrorism such as critical facilities, 

communication systems, water and utilities, monuments, and areas where large groups congregate, e.g., 

stadiums, conventions, and worship areas. Mitigation strategies include public awareness/education and 

continuous diligence by law enforcement and homeland security officials. 

Figure 63. Deliberate Act: Terrorism-Related PRI Rating 

Jurisdiction Probability Severity Warning Duration Rating 

Prescott Possible Catastrophic Limited Long 3.10 
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Target Hazard Locations 

Risk by Land Use Designation 
ESCI used GIS software and zoning classifications for the City of Prescott to examine current land use. Risk 

is assigned to the zoning classifications to present a view of relative community risk. The City of Prescott 

service area is a mix of low, moderate, and high-risk properties. 

Low Risk. Areas zoned for agricultural purposes, open space, low-density residential, and other low 
intensity uses. 

Moderate Risk. Areas zoned for medium-density single-family properties, small commercial and office 
uses, low-intensity retail sales, and equivalently-sized business activities. 

High Risk. Higher-intensity business districts, mixed use areas, high-density residential, industrial, 
warehousing, and large mercantile centers. 

Figure 64. Fire Risk by Land Use 

Most of the city consists of low-density 

residential properties classified as low risk. 

Many neighborhoods are clustered, 

however, consisting of mobile homes within 

the service area that could be considered a 

high risk due to construction, age, and 

physical spacing. Moderate-risk properties 

include commercial properties, light 

industrial, and high-density housing located 

primarily in the eastern part of the city.  

Some portions of the downtown core are 

also classified as high-risk due to the density 

and nature of the building construction and 

potential for large loss of life. Refer to the 

Service Delivery section for a map of 

community risk within the PFD service area 

using the criteria listed above.  
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Risk by IBC Occupancy Group (Risk-Based Occupancy Model) 
Individual buildings or building complexes are categorized by the risk associated with the intended use of 

the building(s) as defined by the International Building Code (IBC).  

Figure 65. Risk by IBC Occupancy Group Model 

PRI Risk IBC Group Examples 

High 

A-1, A-2 

A-3, A-4, A-5 

H-1, H-2, H-3, H-4, H-5 

B 
 

E 

I-1, I-2, I-3, I-4 

M 

R-1, R-3 

Special Risk 

(Target hazard)  

Nightclub, restaurant, theater, airport/cruise ship terminal 

Arenas, museums, religious 

Hazardous materials sites (Tier II) 

All government & public buildings, other office buildings 
over 2 stories 

Schools, day care centers 

Hospitals, assisted living centers, correctional 

Strip centers, closed-air shopping malls, big box stores 

Hotels, motels, dormitories, apartments, board & care 

Railroads, Interstate highways, airports 

Any building with life safety risk beyond reach of 
preconnected hose lines > 200 feet 

Moderate 

B 

F-1 

M 

I-2, R-4 

S-1 

Outpatient clinics, general business, offices < 3 stories 

Fabrication or manufacturing of combustible materials 

Mercantile, free-standing  

Foster group homes, assisted living homes 

Storage of combustible materials, car repair, hangars 

Low 

F-2 
 

R-1, R-2 

S-2 

U 

Fabrication or manufacturing of non-combustible 
materials 

1- and 2-family dwellings, foster homes 

Storage of combustible materials  

Barns, silos, other unclassified 
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Specific Structural Target Hazards 
A target hazard is any location at which there is great likelihood of loss of life or property. Many buildings 

in the service area are used for purposes that create more significant risk than others. High occupancy 

buildings, facilities providing care to vulnerable populations, and others may require greater numbers of 

emergency response resources during an emergency. PFD has identified several buildings to list as target 

hazards, e.g., places of public assembly, schools and child care centers, medical and congregate care 

facilities, residential care facilities, multi-family dwellings, and high-rise office buildings, and those that, if 

damaged or destroyed, would have a significant impact on the community. Responses to target hazards 

are expected to require a significant number of PFD resources during an incident. This section draws on 

information from City of Prescott records and other sources. 

Vulnerability Impact Assessment 

For this report, ESCI analyzed the impact of a large fire on each category of target hazard as follows:  

Human:  Significant injuries and/or deaths;  

Physical:  Property damage to buildings, infrastructure, and other physical property; 

Social:  Interruption of social services, or psychological effects; 

Economic:  Interruption of business, cascading effect on community and the economy; 

Environmental:  Effects on environmental quality. 

Each vulnerability was rated: 

Low: Minor consequences, no significant injuries, slight impact on core functions 

and processes for a short period. 

Moderate: Moderate to serious consequences, few significant injuries or deaths, 

impairment of core functions and processes for up to one year. 

High: Severe consequences, with large loss of life or severe injuries, interruption of 

primary services, or major loss of core processes and functions for an 

extended period. 

Catastrophic: Extremely severe consequences, with very high loss of life and significant 

community impact or permanent loss. 

Examples of identified target hazards, along with vulnerability assessment observations by the ESCI 

assessment team, appear in the following figures. Overall, PFD resources, including specialty apparatus 

and special operations, appear to be adequately equipped and staffed to provide coverage for these 

identified hazards. It is not the intent of this report to be a definitive authority for the identification and 

location of target hazards or projection of future land use in the PFD service area, but rather to base 

recommendations for future PFD emergency services needs on a reasonable association with projected 

service demand. Although these projections can vary and may change over time; it is clear that demand 

for emergency services in the city will continue to increase. The following information and figures are not 

intended to list all buildings of a given type or occupancy. Rather, the locations included here have been 

identified by PFD for a potentially significant vulnerability in one or more of the vulnerability factors listed 

previously (human, physical, social, economic, or environmental). This list is subject to change given 

specific characteristics as determined by the PFD. 
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Critical Infrastructure and Key Resources 
The term “critical infrastructure and key resources” (CIKR) describes resources that are essential for the 

functioning of a society and/or economy. Critical infrastructure is defined as a sector “whose assets, 

systems, and networks, whether physical or virtual, are considered so vital to the United States that their 

incapacitation or destruction would have a debilitating effect on security, national economic security, 

national public health or safety, or any combination thereof.” There are sixteen defined Critical 

Infrastructure Sectors (CIS):45  

Chemical Sector 

Commercial Facilities Sector 

Communications Sector 

Critical Manufacturing Sector 

Dams Sector 

Defense Industrial Base Sector 

Emergency Services Sector 

Energy Sector 

Financial Services Sector 

Food and Agriculture Sector 

Government Facilities Sector 

Healthcare and Public Health Sector 

Information Technology Sector 

Nuclear Reactors, Materials, and Waste Sector 

Transportation Systems Sector  

Water and Wastewater Systems Sector 

 

Examples of CIKR locations could include hospitals; assisted living centers; community shelters; schools; 

airports; government offices; emergency operations centers and communications systems; hazardous 

materials sites; and water/sewage treatment facilities. It is recommended that discussions of CIKR should 

be limited and closely held to maintain CIKR security.  

In this section, other types of infrastructure critical to a community are discussed in general terms. It is 

important the fire department plan for emergencies at any of these facilities. 

Water Distribution 
The most obvious concern to the fire department is the water reservoir, water main, and fire hydrant 

system. Providing enough storage, distribution, and access to this valuable firefighting resource through 

well-distributed fire hydrants is very important. As shown below, hydrants are well-distributed through 

much of the city except in sparsely populated, mountainous areas. There do not appear to be any areas 

where additional hydrants may be warranted at this time. 

                                                           

45 Ibid; https://www.dhs.gov/critical-infrastructure-sectors 
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Figure 66. Fire Hydrants 
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Communications 
Emergency communication centers and the associated transmitting and receiving equipment are essential 

facilities for emergency response. The City of Prescott Police Department provides call receipt and 

dispatch service to PFD. This center provides for the interrogation of 9-1-1 calls for help, dispatching of 

fire and other emergency responders, and important support to the incident management function. There 

are other communication facilities and equipment that are equally important to the community and 

government operations. These are the telephone company central offices and the transmission lines of 

local telephone service providers. Internet service providers, along with wireless cellular communication 

providers, provide essential communication capabilities for the community as well as emergency 

personnel through their facilities and equipment.  

Figure 67. Communications Centers 

 



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

86 

Figure 68. Likely Fire Impact, Communications Centers 

Vulnerability Impact 

Human Moderate 

Physical High 

Social Catastrophic 

Economic High 

Environmental Low 

Energy 
Previously discussed community services, from communications to traffic signals to normal operations, 

require the use of energy. Whether it is electricity generation and transmission systems, fuel distribution 

and storage tanks, or natural gas pipelines and regulator stations, the community is dependent upon 

energy sources. These sites pose potential risk due to interruption of business, government services, 

public health, and general commerce.  

Figure 69. Likely Fire Impact, Energy Centers 

Vulnerability Impact 

Human Low 

Physical High 

Social High 

Economic High 

Environmental High 
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Government Facilities 
Emergency and governmental services include critical first responder and other government-service 

locations. There is higher potential risk at these locations due to interruption of essential services and 

social impact. 

Figure 70. Likely Fire Impact, Government Facilities 

Vulnerability Impact 

Human Low 

Physical High 

Social High 

Economic High 

Environmental Low 

 

Figure 71. Government Facilities 
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Figure 72. Emergency Service Facilities 
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Figure 73. Military Facilities 
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Public Assembly 
Numerous buildings lie within the city in which large numbers of people gather for entertainment, 

worship, and such. A variety of nightclubs, theaters, and other entertainment venues exist. Also included 

in this category are recreational, religious, and cultural sites or places where people gather for 

entertainment, sporting or cultural events, historical purpose, or similar reason. These occupancies 

present additional risk due to large numbers of people, and the economic and social impacts to the 

community. These sites may also pose greater risks to first responders due to size and/or configuration. 

Fire, criminal mischief, and potentially terrorism could cause a major medical emergency requiring 

significant emergency service resources. The following figures shows the locations of buildings identified 

as public assembly facilities within the city.46 

Figure 74. Public Assembly Facilities 

 

                                                           

46 Note: There are many other businesses with the characteristics of an assembly occupancy but have an approved occupancy 
load of less than 50 people. 
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Figure 75. Shopping Centers 

 

Figure 76. Likely Fire Impact, Assembly Occupancies and Shopping Centers 

Vulnerability Impact 

Human High 

Physical High 

Social Moderate 

Economic Moderate 

Environmental Low 



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

92 

Schools and Day Care Centers 
The Prescott Unified School District and several private institutions provide education to the city’s 

children. The district has seven campuses; total enrollment in the school district is about 4,000 students. 

The following figure shows the locations of public schools, private schools, and day care centers. Not all 

commercial facilities have been mapped. 

Figure 77. Schools and Day Care Center Locations 

 

Figure 78. Likely Fire Impact, Schools and Day Care Centers 

Vulnerability Impact 

Human High 

Physical Moderate 

Social High 

Economic Moderate 

Environmental Low 
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Hospital and Medical Care Facilities 
Caring for the sick and infirmed is every community’s moral responsibility. Medical and congregate care 

occupancies include facilities such as hospitals, clinics, skilled nursing facilities, and assisted living facilities. 

Many of the occupants of these facilities are physically unable to leave without assistance. In addition to 

the elevated life safety risk due to the needs of the occupants, these facilities usually represent increased 

demand for emergency medical services. Although these facilities are generally built of highly fire resistive 

construction with built-in fire suppression, emergencies can occur that require the quick movement of 

patients away from the hazard. The following figure shows the location of hospitals and other medical 

care facilities.  

Figure 79. Hospital and Medical Facilities 
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Figure 80. Skilled Care Facilities 
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Figure 81. Mental Health Facilities 

 

Figure 82. Likely Fire Impact, Public Health Facilities 

Vulnerability Impact 

Human Catastrophic 

Physical High 

Social High 

Economic High 

Environmental Moderate 
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Structural or Operational Risks 
Certain buildings, their contents, operational functions, and/or size present a greater firefighting 

challenge and require special equipment, operations, and training. Information for this section has been 

drawn from PFD records and the Insurance Services Office (ISO) database. 

Buildings Three or More Stories in Height 
The Insurance Services Office (ISO) calls for a ladder truck within 2.5 miles of developed areas containing 

buildings three or more stories in height. Accessing the upper floors and roof of buildings this tall typically 

requires ladder truck capability as ground ladders may not provide access. The following figure shows the 

locations of buildings that are 3 or more stories in height. 

Figure 83. Buildings, 3 or More Stories 
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Large Square-Footage Buildings 
Large buildings, such as warehouses, malls, and large “box” stores require greater volumes of water for 

firefighting and require more firefighters to advance hose lines long distances into the building. The 

following figure shows the locations for buildings 100,000 square feet and larger. 

Figure 84. Buildings, 100,000 Square Feet and Larger 

  

Figure 85. Likely Fire Impact, Large and Multi-Story Buildings 

Vulnerability Impact 

Human High 

Physical High 

Social High 

Economic High 

Environmental Moderate 
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Multi-Family Dwellings 
Multi-family dwellings pose specific risks to civilians and firefighters alike. First is the potential for large 

loss of life and property. Often, older structures have limited fire department access, do not meet modern 

codes for means of egress, fire protection systems like automatic sprinkler systems, or fire separation and 

compartmentation. Attics and crawl spaces may be open, or have penetrations in firestops caused by 

maintenance, installation of communications cabling, and damage.  

Figure 86. Likely Fire Impact, Multi-Family Dwellings 

Vulnerability Impact 

Human High 

Physical High 

Social Moderate 

Economic Moderate 

Environmental Low 
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Comparison of Fire Risk in Other Communities 

Fire Loss 
Using information provided by PFD, recent NFPA reports, and other sources, ESCI compared fire risk in 

Prescott with fire risk of communities of comparable population across the U.S. and in the West 

Region.47,48 The information contained in this section is based on the latest data reported to the NFPA and 

other sources. As such, the information does not reflect recommended rates or some defined fire 

protection standard, and is provided for illustrative, benchmark purposes only.  

The following figure provides additional comparison information, comparing the number of all incidents, 

number of fire, and relative fire loss for the City of Prescott, comparable communities, and rural/urban 

ranges in the United States. As shown, the city has a significantly lower number of fires than most 

communities of similar size, but a significantly higher number of incident responses overall. This appears 

to be due to the significant number of EMS and other response, especially good intent and public 

assistance calls.  

Figure 87. Incident Comparison for Communities, Population 25,000 to 49,999, 2017 

 

In 2017, the City of Prescott had 139 reported fires. PFD had no civilian fire deaths during the study period. 

The following figure shows how the City of Prescott compares with comparable communities with 25,000 

to 49,999 population.  

                                                           

47 Source: “U.S. Fire Department Profile – 2015;” Hylton, J.G. Haynes and Gary P. Stein; April 2017, National Fire Protection 
Association, Quincy, MA. Retrieved from http://www.nfpa.org/News-and-Research/Fire-statistics-and-reports/Fire-
statistics/The-fire-service/Administration/US-fire-department-profile 

48 Source: “Fire Loss in the United States During 2017;” Everts, Ben; October 2018, National Fire Protection Association, Quincy, 
MA. Retrieved from http://www.nfpa.org/News-and-Research/Fire-statistics-and-reports/Fire-statistics/Fires-in-the-
US/Overall-fire-problem/Fire-loss-in-the-United-States 
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Arson 
Arson is “any willful or malicious burning or attempt to burn, with or without intent to defraud, a dwelling 

house, public building, motor vehicle or aircraft, personal property of another.”49 The following figure 

compares the rate of arson fires with the national average.50 

Figure 88. Reported Arson Rate (UCR) 

 

  

                                                           

49 Source: U. S. Department of Justice, Federal Bureau of Investigation. Retrieved from: 
https://www.ucrdatatool.gov/offenses.cfm 

50 Source: city-data.com 
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Insurance Services Office PPC Classification 
The Insurance Services Office, Inc. (ISO©) is an independent company that collects and analyzes data about 

municipal fire suppression efforts in communities throughout the United States. According to a recent 

report, the ISO’s Public Protection Classification program, or PPC, “is a proven and reliable predictor of 

future fire losses.”51 All other factors equal, commercial property insurance rates are expected to be lower 

in areas with lower (better) ISO PPC Class rating.  

At the time of the most recent ISO survey, the ISO Fire Suppression Rating Schedule (FSRS) measured four 

primary elements of a community’s fire protection system: Emergency Communications (max 10 points); 

Fire Department (max 50 points); Water Supply (max 40 points), and Community Risk Reduction (max 

5.5 points) for a maximum possible total of 105.5 points.52 The ISO than assigns a grade using a scale of 1 

to 10, with Class 1 representing the highest degree of fire protection, and Class 10 designating a fire 

suppression program that does not meet ISO's minimum criteria.  

In April 2018, the community of the City of Prescott was assigned an ISO 

classification of Group 2/2X. As a result of the latest reclassification, the City of 

Prescott is one of 35 communities out of 300 communities surveyed across the 

State of Arizona to achieve a Class 2 rating or better, and ranks in the top 

quartile (in the top 12 percent) of all communities surveyed, as shown in the 

following figure.53  

Figure 89. Comparison of ISO Class Ratings, Arizona 

 

                                                           

51 Public Protection Classification, (PPC™) Summary Report, The City of Prescott, Arizona, Prepared by Insurance Services Office, 
Inc., Mt. Laurel, New Jersey; April 2018. 

52 The fourth category, community risk reduction, was added by ISO in 2012. 
53 Source: Distribution of Communities by PPC Class Number within Classification: Facts and Figures about PPC™ Codes around 

the Country; Insurance Services Office, Inc., Mt. Laurel, New Jersey; © 1996, 2017; retrieved from 
https://www.isomitigation.com/program-works/facts-and-figures-about-ppc-codes-around-the-country.html 
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Discussion About Your ISO Score 

The next figure shows the grading for each of the four 

categories, plus divergence, from the most recent ISO audit. 

As shown, the highest scores for the City of Prescott were 

Communications (8.8 points out of a possible 10 points) and 

Water Supply (33.93 points out of a possible 40.00 points).  

Divergence 

A note about “divergence.” According to ISO, divergence 

“recognizes any disparity in the relative level of effectiveness 

of your fire department and water supply.”54 A divergence 

score is always negative, and ISO will reduce the overall PPC 

score if the relative scores for fire department and water 

supply are different. In fact, the divergence factor may be high 

enough to result in a poorer ISO PPC classification. Thus, it is 

important to consider both water supply and fire department 

when seeking to improve a PPC classification; investing in one 

without the other will be less effective over time. Areas of 

divergence to be considered by the City, along with the 

resultant impact, are quantified in the ISO report.  

Possible Corrective Actions 

Areas of deficiencies within the Community Risk Reduction that would have the greatest impact are shown 

in the next figure. ESCI recommends that PFD contact their ISO representative to confirm the overall 

potential impact, both financially and on their ISO rating, before investing in any improvements. 

Figure 91. Areas of ISO Divergence 

Factor Score Max Score % Max Score Impact 

561. Credit for Deployment Analysis 3.80 10 38.0% HIGH 

571. Credit for Company Personnel 10.39 15 69.3% MODERATE 

1050. Community Risk Reduction  3.84 5.50 69.8% LOW 

  

                                                           

54 Source: Divergence factor, Insurance Services Office, Inc., Mt. Laurel, New Jersey; © 1996, 2017; retrieved from 
https://www.isomitigation.com/technical/divergence-factor.html 

Figure 90. ISO Classification 

Category Apr 2018 

Communications 
Max score = 10.00 

8.80 

Percent max score 88.0% 

Fire Department 
Max score = 50.00 

36.77 

Percent max score 73.5% 

Water Supply 
Max score = 40.00 

33.93 

Percent max score 84.8% 

Risk Reduction 
Max score = 5.50 

3.84 

Percent max score 69.8% 

Divergence factor -2.26 

Total Score 81.08 

ISO Classification 2/2X 
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Fire Protection Systems:  
Code Requirements 
Requirements for automatic fire detection, 

notification, and protection systems (FPS) 

have been adopted as part of the City’s 

building and fire codes.  

In September 2014, the Prescott City Council 

adopted the 2012 edition of the International 

Building Code (IBC-2012) and the International 

Fire Code (IFC-2012), including local 

amendments. The amendments include a 

prohibition on sky lanterns, additional 

sprinkler requirements for single-family 

residences and other buildings. These systems 

are an integral part of the City’s Community 

Risk Reduction program. Other amendments 

include the adoption of: 

• Appendix A. Board of Appeals* 

• Appendix B. Fire Flow Requirements 

• Appendix C. Fire Hydrant Locations 

• Appendix D. Fire Apparatus Access* 

• Appendix F. Hazard Ranking 

• Appendix H. HMMP and HMIS 

• Appendix I. FPS: Noncompliant Conditions 

* with local amendments 

The City requires a plan review and final 

inspection for a property owner to receive a 

certificate of occupancy. The plans may be 

used for engine-company site pre-planning.  

Not yet initiated, but planned for the future, 

high-hazard target locations are to be 

“flagged” in the department’s CAD and RMS to 

alert responders about identified hazards in 

each before crews arrive on scene and begin 

operations. 

 

 
Prescott has a long history of fire protection 
following the 1900 conflagration that virtually 
destroyed the city’s central business district.  Original 
wooden buildings were replaced with buildings 
constructed from fire-resistant bricks and mortar.  

 

 

According to the notes, the City was protected by a 
volunteer fire department, with “1 Chief, 1 Assist. 
Chief, 2 paid men, 100 volunteers, divided into 4 
companies: 25 members each 2 horses… 1 
hosewagon (with 2–3 gall. chemical & hook & 
ladder) drawn by two horses carrying 1000’ 2-1/2” 
standard hose… 1 hosewagon (with 1-40 gal. 
chemical & H.& L.) carrying 750’ 2-1/2” standard 
hose… 2 hand carts with 700’ 2-1/2” hose.” Fire 
alarm system consisted of “20 Gamewell boxes 
connected with 60’ high fire bell tower at Eng. Ho.” 

Water supply was “3,000,000 gallons in a stone 
cemented reservoir distributed through 8’ -6’ -4” -3” 
and 2” mains. 66 double hydrants. Pressure at Court 
House 90 lbs.” 

 

Sanborn Fire Insurance Map from Prescott, Yavapai 
County, Arizona. Sanborn Map Company, De, 1910. Map. 
Retrieved from the Library of Congress, 
www.loc.gov/item/sanborn00170_004/. 

 

Figure 92. Fire Insurance Map Published by 
the Sanborn Map Company, 1910 
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Community Risk Reduction 
An emerging trend in the fire service nationally is a concept called Integrated Community Risk Reduction 

(CRR). CRR is an integrated approach to risk management that marries emergency operations and 

prevention strategies into a more cohesive approach to reducing risks in any community. It includes the 

fire department partnering with the community, non-profit organizations, and any private sector agencies 

with a nexus to an identified community risk. 

The concept starts with the fire department mining data to quantify community risk. Once the community 

risks have been identified, they are prioritized based on frequency of emergency service demand or 

consequence (to the victim, to the community, to the local economy). Upon prioritizing the risks, 

strategies are developed to mitigate the risks. These strategies are incorporated into a CRR plan, which 

integrates resources across the fire department, partner agencies, and the community to implement the 

various strategies in a cohesive manner. After plan implementation, the results are reviewed to determine 

the impact on the risks. Adjustments are made, as necessary, based on the results and the process is 

refined and continuously re-implemented. 

If the community is better prepared, they will need to rely less on local government.  

The risks are not limited to structure fires. They can include falls, drowning, interface exposure, disasters, 

or any risk requiring fire department response. Risk can also be localized by station area. Station captains, 

in collaboration with fire prevention staff and community groups, can develop and manage a station area-

specific CRR plan as a subset of the fire department’s plan. CRR lends itself well to a volunteer supported 

effort, led by competent professional leadership. CRR also includes public education for risk reduction. A 

prepared and informed community is a safer community.  

In this case, Prescott Fire Department can combine the fire prevention program with emergency 

management programs, leveraging the information into the County’s Hazard Mitigation Plan. Combining 

these functions and acquiring permanent staff to fully perform these combined functions generate a more 

disaster-resilient community, with emphasis on educating the residents about prevention, preparedness, 

and self-help strategies. 

  



Standards of Coverage and Deployment Plan 
Prescott Fire Department, Arizona 

  105 

Community Risk Summary 
 

Figure 93. PRI Hazard Summary by Hazard Type 

Category Degree of Risk 

Event Probability Magnitude/Severity Warning Time Duration PRI Score 

Natural Hazards 

Wildfire Highly Likely Catastrophic Limited Moderate 3.90 

Winter Storm Likely Critical Moderate Moderate 2.95 

Earthquake Possible Limited Limited Long 2.50 

Severe Wind Likely Limited Moderate Short 2.45 

Flood Possible Limited Moderate Moderate 2.10 

Landslide/Mudslide Possible Negligible Moderate Short 1.70 

Note: Other natural hazards are not included in this table due to low risk. 

 

Category Degree of Risk 

Event Probability Magnitude/Severity Warning Time Duration PRI Score 

Technological Hazards 

Vehicle Incident/fire Highly Likely Critical Limited Limited 3.40 

Structure Fire, failure of 
Equipment or Installation 

Highly Likely Limited Limited Limited 3.10 

Urban Conflagration Possible Catastrophic Short Long 2.95 

Power failure Likely Critical Moderate Moderate 2.95 

Hazmat Release Likely Limited Limited Short 2.55 

Airplane crash Possible Critical Limited Limited 2.50 

Dam/Levee Failure Unlikely Catastrophic Long Long 2.20 

Mining/Drilling Incident Possible Limited Moderate Moderate 2.10 

Pipeline Emergency Unlikely Negligible Limited Limited 1.45 

Note: Other technological natural hazards are not included in this table due to low risk. 
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Category Degree of Risk 

Event Probability Magnitude/Severity Warning Time Duration PRI Score 

Human-Caused Hazards 

Fire: High-Risk Building Highly Likely Critical Limited Moderate 3.60 

Fire: Urban Conflagration Likely Catastrophic Short Long 3.55 

Tech Rescue: Collapse Likely Catastrophic Limited Long 3.55 

Fire: Large structure Highly Likely Critical Limited Short 3.50 

EMS: Mass casualty Likely Catastrophic Limited Moderate 3.45 

EMS: Medical Emergency Highly Likely Limited Limited Limited 3.40 

Fire: Residential Highly Likely Limited Limited Limited 3.10 

EMS: Pandemic/Infectious 
disease 

Possible Catastrophic Limited Long 3.10 

Deliberate Acts Possible Catastrophic Limited Long 3.10 

Tech Rescue: Extrication Highly Likely Negligible Limited Limited 2.80 

Tech Rescue: Other Possible Critical Limited Moderate 2.70 

Note: Other human-caused hazards are not included in this table due to low risk. 
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Figure 94. Conclusions on Hazard Risk for the City of Prescott 

Relative Risk Type of Hazard Preparedness Internal Resources 

High Risk 

Wildfire 

Vehicle Incident 

Structure Fire 

Winter Storm 

Urban Conflagration 

EMS responses 

Power failure 

Technical Rescue  

High 

High 

High 

Moderate 

Moderate 

High 

High 

High 

Moderate 

High 

Moderate 

Moderate 

Low 

High 

Moderate 

Moderate 

Moderate Risk 

Hazmat Release 

Airplane crash 

Earthquake 

Severe Wind 

Dam/Levee Failure 

Flood 

Mining/Drilling Incident 

High 

High 

Moderate 

Moderate 

Moderate 

High 

Low 

High 

High 

Low 

Moderate 

Low 

Moderate 

Low 

Low Risk 
Landslide/Mudslide 

Pipeline Emergency 

Moderate 

Moderate 

Moderate 

Moderate 

Preparedness Key: 

   High: Plans in place; frequent drills, all personnel trained; alternate resources available. 

   Moderate: Limited plans; limited drills; most personnel trained; alternate resources available. 

   Low: No formal plan or regular drills; most personnel not trained; alternate resources limited or not available. 

Internal Resources Key: 

   High: Full initial response and ERF; full operational readiness; 2 or more simultaneous responses. 

   Moderate: Full initial response and ERF; full operational readiness; simultaneous responses require mutual aid. 

   Low: Limited initial response and ERF; limited operational readiness; initial response requires mutual aid. 
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HISTORIC SYSTEM RESPONSE WORKLOAD 

Before a full response time analysis is conducted, it is important to first examine the level of workload 

(service demand) that a fire department has experienced. Higher service demands can strain the resources 

of a department and may result in a negative effect on response time performance. 

The following figure shows response workload for nine years. Total response workload has increased 12.1 

percent over the nine years, primarily driven by the increase in emergency medical and other responses. 

This figure does not include responses made to other jurisdictions, which average about 840 per year. The 

community utilization rate of fire department services was 201 incidents per 1,000 population. This is a 

high utilization rate. Urban communities typically range between 70 and 120 incidents per 1,000 

population. 

Figure 95. Response Workload History, 2009–2017 

 

 

 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Fire 65 69 87 89 87 69 70 87 79 

EMS 4,802 4,919 4,823 5,144 4,705 5,175 5,143 5,190 5,182 

Other 2,829 2,550 2,872 2,472 2,654 2,831 2,981 3,286 3,366 

Total 7,696 7,538 7,782 7,705 7,446 8,075 8,194 8,563 8,627 
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During 2017, PFD responded to 9,554 incidents including responses to other agencies. The next figure 

shows responses by type of incident during 2017. Emergency medical type responses are the most 

common at 55.79 percent of total responses.  

Figure 96. Responses by Type of Incident, 2017 

 
 

 2015 2016 2017 

Structure fire 51 59 48 

Wildland fire 24 18 35 

Other fire 28 52 56 

Overpressure 3 6 4 

Emergency medical 5,245 5,285 5,330 

Motor vehicle accident 317 377 359 

Rescue 7 5 7 

Hazard 168 181 198 

Public assistance 1,125 1,329 1,477 

Good intent 1,578 1,673 1,684 

False alarm 367 346 341 

Weather 6 6 13 

Other 4 17 2 

Total 8,923 9,354 9,554 
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Temporal Analysis 
A review of incidents by time of occurrence also reveals when the greatest response occurs. The following 

figures show how activity and demand changes for PFD based on various measures of time. The following 

figure shows response activity during the study period by month. There is little variation by month. 

Figure 97. Monthly Response Workload 

 

Next, response workload is compared by day of week. Again, there is little variation in response workload 

by weekday. 

Figure 98. Daily Response Workload 
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The time analysis that always shows significant variation is response activity by hour of day. Response 

workload directly correlates with the activity of people, with workload increasing during daytime hours 

and decreasing during nighttime hours, as shown in the following figure. Incident activity is at its highest 

between 9:00 AM and 6:00 PM. 

Figure 99. Hourly Response Workload 
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Spatial Analysis 
In addition to the temporal analysis, it is useful to examine geographic distribution of the current service 

demand. The following figures indicate the distribution of emergency incidents in PFD during 2017.  

The first figure displays the number of incidents per square mile within various parts of the city. The 

greatest service demand is in the area around Station 72. 

Figure 100. Service Demand Density, 2017 
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The preceding figure reflects all calls within the city served by PFD. Service demand can vary by area based 

on incident type. The following figure displays the location of fires that occurred within the PFD service 

area during 2017. This illustrates that fire incidents are distributed across the city but mostly in the area 

of Station 72. 

Figure 101. Geographic Distribution of Fire Incidents, 2017 
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Similarly, emergency medical incidents also occur in greater concentration in areas of higher population 

densities. The following figure displays emergency medical incidents per square mile during 2017. 

Figure 102. Emergency Medical Incidents per Square Mile, 2017 
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Unit Workload Analysis 
A review of workload by response unit can reveal much about response time performance. Although fire 

stations and response units may be distributed in a manner to provide quick response, that level of 

performance can only be obtained when the response unit is available in its primary service area. If a 

response unit is already on an incident and a concurrent request for service is received, a more distant 

response unit will need to be dispatched. This will increase response times. 

Response Unit Workload 
The workload on individual response units during the study period is shown in the following figure. 

Individual response unit workload can be greater than the workload in its home station area. Many 

incidents, such as structure fires, require more than one response unit. Engine 51, though not a PFD unit, 

is included since it responds frequently in the City of Prescott. 

Figure 103. Response Unit Workload 

 
*Note: Rescues were only employed for a short time period to supplement responses during the 
  times that stations were “browned out” for fiscal reasons. 
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Unit 2015 2016 2017 

Battalion 1 401 413 417 

Engine 51 1,314 1,467 1,454 

Engine 71 1,757 1,959 2,032 

Engine 72 1,967 2,038 2,302 

Engine 73 920 363 815 

Engine 74 1,606 1,997 1,849 

Engine 75 1,293 1,438 1,510 

Tech Support 74  3 7 

Foam 73 35 58 67 

Haz Mat 1  3 19 

Haz Mat 75 26   

Patrol 71 12 19 23 

Patrol 73 9 13 28 

Patrol 75 7 6 16 

Rescue 71 2 42  

Rescue 72  56  

Rescue 73  478 153 

Rescue 74  63  

Rescue 75  63  

Support 74 30 17 29 

Truck 71 428 354 142 

Truck 72 553 490 329 

Utility 71 49 46 50 
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The amount of time a given unit is committed to an incident is also an important workload factor. The 

following figure illustrates the average time each unit was committed to an incident, from initial dispatch 

until it was available for another incident. Several were involved in out-of-town wildland fire incidents 

accounting for the long average minutes per response. 

Figure 104. Average Time (in Minutes) Committed to an Incident by Unit 

Unit 2015 2016 2017 
3-year 
Avg. 

Battalion 1 33.8 39.2 36.5 36.5 

Engine 51 53.1 32.1 33.4 39.5 

Engine 71 47.4 39.7 40.5 42.5 

Engine 72 47.6 45.9 39.8 44.4 

Engine 73 34.6 24.8 40.2 33.2 

Engine 74 46.0 37.5 44.8 42.8 

Engine 75 39.1 36.9 37.1 37.7 

Tech Support 74  37.2 53.7 45.5 

Foam 73 39.3 101.8 66.5 69.2 

Haz Mat 1  16.9 102.8 59.8 

Haz Mat 75 21.7   21.7 

Patrol 71 38.1 15.7 46.6 33.5 

Patrol 73 9.4 23.1 21.9 18.2 

Patrol 75 4.7 24.6 26.1 18.5 

Rescue 71 26.2 25.9  26.0 

Rescue 72  25.1  25.1 

Rescue 73  24.2 34.2 29.2 

Rescue 74  27.0  27.0 

Rescue 75  71.4  71.4 

Support 74 37.9 51.0 71.0 53.3 

Truck 71 50.7 61.3 152.8 88.3 

Truck 72 50.8 57.4 85.5 64.6 

Utility 71 45.1 99.9 45.2 63.4 
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Unit hour utilization is an important workload indicator. It is calculated by dividing the total time a unit is 

committed to all incidents during a year divided by the total time in a year. Expressed as a percentage, it 

describes the amount of time a unit is not available for response since it is already committed to an 

incident. The larger the percentage, the greater a unit’s utilization and the less available it is for 

assignment to an incident. 

Unit hour utilization is an important statistic to monitor for fire agencies using percentile-based 

performance standards, as does PFD. In PFD’s case, where performance is measured at the 90th percentile, 

unit hour utilization greater than 10 percent means that the response unit will not be able to provide on-

time response to its 90 percent target even if response is its only activity.  

Engines 71, 72, 74, and 75 already exceed 10 percent unit hour utilization.  

Figure 105. Unit Hour Utilization 
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POPULATION AND INCIDENT WORKLOAD PROJECTION 

Prescott’s population has grown steadily since 1960, with the fastest growth rate, about 6 percent each year, 

occurring from 1970 to 2010. From 2010 to 2018, the growth rate was more moderate, with an average 

annual growth rate of less than 1 percent. At the time of this study, the current service area population is 

estimated at 42,926. A population forecast provided by the City estimates population growth is forecast to 

average less than 0.05 percent per year through 2050. Using this estimate, the city’s population could reach 

49,168 by 2050 as shown in the following figure.  

Figure 106. Population Forecast 

 

Assuming no increase in the city’s land area, the average 

population density could increase by more than 17 percent, 

from 1,022 people per square mile to 1,200 people per square 

mile. The result would be an increasing density for all but a 

few outlying areas of the City. The trend and current zoning 

for the city is clear: the vast majority of the city is expected to 

develop into significant urban densities, which will impact the 

Prescott Fire Department’s ability to serve the community 

absent concurrent growth. 

Given the correlation between population density and 

emergency responses, we can draw two conclusions: 

(1) There is a high likelihood that the number of emergency 

responses will increase in the future; and  

(2) The pattern of emergency incidents will most likely 

follow population patterns as discussed in the following. 
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Figure 107. Projected Urban Density, 
Based on Current Zoning 
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Impact of Population Growth on Future Service Demand 
The following figure displays the population density of the PFD service area, based on 2010 census data, 

as compared to emergency response. While not exact, there appears to be a general correlation between 

population density and service demand; most incidents occur in the more densely-populated areas in the 

southern parts of the city. This analysis includes only full-time residents counted in the census; it does not 

include people who visited, passed through, or resided temporarily in the city. 

Figure 108. Correlation of Emergency Responses to Population Density 

     

Incident Workload Projection 
The National Fire Protection Association reports that approximately 70 percent of all fires are the result 

of people either doing something they should not have (i.e., misuse of ignition source) or not doing 

something they should have (i.e., failure to maintain equipment). Thus, it is reasonable to use forecast 

population growth to predict future fire department response workload. The most significant predictor of 

future incident workload is population; 100 percent of requests for emergency medical service are 

people-driven, and a significant number of “other” calls—public assistance calls, good intent calls, and 

false alarms.  
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The current fire department services utilization rate is 201 incidents per 1,000 population. The total 

utilization rate has increased 6.5 percent over the past eight years. If the utilization growth rate of the 

past eight years continues, the total utilization rate could reach 228 incidents per 1,000 population; total 

responses could exceed 11,000 by 2050, mostly driven by increased demand for EMS and other responses. 

The following figure illustrates incidents forecast from 2018 through 2050.  

Figure 109. Response Forecast, 2018–2050 
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CRITICAL TASKING AND ALARM ASSIGNMENTS 

The PFD service area is a highly populated urban environment and, as such, contains an elevated number, 

density, and distribution of risk. Further, its undeveloped areas present unique challenges such as wildland 

fires. As the actual or potential risk increases, the need for higher numbers of personnel and apparatus 

also increases. With each type of incident and corresponding risk, specific critical tasks need to be 

accomplished and certain numbers and types of apparatus should be dispatched.  

Tasks that must be performed at a fire can be broken down into two key components: life safety and fire 

flow. Life safety tasks are based on the number of building occupants, and their location, status, and ability 

to take self-preservation action. Life safety related tasks involve the search, rescue, and evacuation of 

victims. The fire flow component involves delivering sufficient water to extinguish the fire and create an 

environment within the building that allows entry by firefighters. 

The number and types of tasks needing simultaneous action will dictate the minimum number of 

firefighters required to combat different types of fires. In the absence of adequate personnel to perform 

concurrent action, the command officer must prioritize the tasks and complete some in chronological 

order, rather than concurrently. These tasks include: 

• Command 

• Scene safety 

• Search and rescue 

• Fire attack 

• Water supply 

• Pump operation 

• Ventilation 

• Backup/rapid intervention 

Critical task analysis also applies to non-fire type emergencies including medical, technical rescue, and 

hazardous materials emergencies. Numerous simultaneous tasks must be completed to effectively control 

an emergency. The department’s ability to muster needed numbers of trained personnel quickly enough 

to make a difference is critical to successful incident outcomes. 

The following figure illustrates the minimum emergency incident staffing recommendations of the 

Commission on Fire Accreditation, International. The following definitions apply to the figure: 

Low Risk—Minor incidents involving small fires (fire flow less than 250 gallons per minute), single 
patient non-life-threatening medical incidents, minor rescues, small fuel spills, and small wildland 
fires without unusual weather or fire behavior. 

Moderate Risk—Moderate risk incidents involving fires in single-family dwellings and equivalently 
sized commercial office properties (fire flow between 250 gallons per minute to 1,000 gallons per 
minute), life threatening medical emergencies, hazardous materials emergencies requiring 
specialized skills and equipment, rescues involving specialized skills and equipment, and larger 
wildland fires. 

High Risk—High risk incidents involving fires in larger commercial properties with sustained attack 
(fire flows more than 1,000 gallons per minute), multiple patient medical incidents, major releases 
of hazardous materials, high risk rescues, and wildland fires with extreme weather or fire 
behavior. 
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Figure 110. Staffing Recommendations Based on Risk 

Incident Type 
High  
Risk 

Moderate 
Risk 

Low  
Risk 

Structure Fire 29 15 6 

Emergency Medical Service 12 4 2 

Rescue 15 8 3 

Hazardous Materials 39 20 3 

Wildland Fire 41 (Red Flag level) 20 7 

The PFD has developed the following critical task analysis using the risk matrices included in the Critical 

Task section for various incident types. Further, it has defined, based on current unit staffing levels, the 

number and type of apparatus needed to deliver sufficient numbers of personnel to meet the critical 

tasking identified. ESCI’s review of the critical task analysis concludes that some of the call types in the 

moderate risk category and many in the high-risk category fall short of meeting national benchmarks for 

the minimum number of personnel needed for effective incident operations. These are reconciled in the 

recommendations included at the end of this report. 
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Critical Tasking 
Critical tasks are those activities that must be conducted early on and in a timely manner by firefighters 

at emergency incidents in order to control the situation, to stop loss, and to perform necessary tasks 

required for a medical emergency. PFD is responsible for assuring that responding companies are capable 

of performing all of the described tasks in a prompt, efficient, and safe manner. These are the minimum 

number of personnel needed by incident type. More personnel will be needed for incidents of increased 

complexity or size. 

Fires—Critical tasking for fire operations is the minimum number of personnel to perform the tasks 
required to effectively control a fire in the listed risk category. Major fires (beyond first alarm) will 
require additional personnel and apparatus. 
 
Emergency Medical—Critical tasking for emergency medical incidents is the minimum number of 
personnel to perform the tasks required to support the identified strategy based on the department’s 
adopted medical protocol.  

Establishing resource levels needed for various types of emergencies is a uniquely local decision. Factors 

influencing local decisions for incident staffing include the type of equipment operated, training levels of 

responders, operating procedures, geography, traffic, and the nature of buildings and other risks 

protected. 

Low-Rise Structure Fire 

Task Number of Personnel 

Command/Safety 2 

Pump Operations 1 

Attack Line 2 

Search and Rescue 2 

Ventilation 2 

RIC 2 

Other (hydrant, backup line) 3 

Total 14 

 
Moderate-Risk Commercial Structure Fire 

Task Number of Personnel 

Command/Safety 2 

Pump Operations 2 

Attack Line 2 

Search and Rescue 2 

Ventilation 3 

RIC 3 

Other (hydrant, backup line) 0 

Total 14 
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High-Risk Commercial Structure Fire 

Task Number of Personnel 

Command/Safety 3 

Pump Operations 2 

Attack Line 4 

Search and Rescue 2 

Ventilation 3 

RIC 3 

Other (hydrant, backup line) 0 

Total 17 

 
Wildland Fire—Low Risk 

Task Number of Personnel 

Command/Safety 1 

Attack Line 2 

Total 3 

 
Wildland Fire—High Risk 

Task Number of Personnel 

Command/Safety 2 

Pump Operations/Lookout 3 

Attack Line 4 

Structure Protection 0 

Water Supply 0 

Total 9 

 
Aircraft Emergency 

Task Number of Personnel 

Command/Safety 2 

Aircraft Fire Suppression 1 

Pump Operations 2 

Attack Line 2 

Back-up Line 0 

Rescue 0 

Emergency Medical Care 0 

Water Supply 1 

Total 8 
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Hazardous Materials—Low Risk 

Task Number of Personnel 

Command 1 

Liaison 0 

Decontamination 2 

Research/Support 1 

Entry team and Backup Team 3 

Total 7 

 
Hazardous Materials—High Risk 

Task Number of Personnel 

Command 2 

Liaison 1 

Decontamination 3 

Research Support 2 

Team Leader, Safety, Entry,  
& Backup Teams 

6 

Total 14 

 
Emergency Medical Aid (Life Threatening) 

Task Number of Personnel 

Patient Management 1 

Patient Care 1 

Documentation 1 

Total 3 

 
Major Medical Response (10+ Patients) 

Task Number of Personnel 

Incident Command/Safety 2 

Triage 2 

Treatment Manager  1 

Patient Care 8 

Transportation Manager 1 

Total 14 

 
Motor Vehicle Accident (Non-Trapped) 

Task Number of Personnel 

Scene Management/Documentation 1 

Patient Care/Extrication 2 

Total 3 
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Motor Vehicle Accident (Trapped) 

Task Number of Personnel 

Command/Safety 1 

Scene Management 0 

Patient Care 2 

Extrication 2 

Pump Operator/Suppression Line 2 

Extrication/Vehicle Stabilization 0 

Total 7 

 
Technical Rescue—Water 

Task Number of Personnel 

Command/Safety 2 

Rescue Team 3 

Backup Team 2 

Patient Care 2 

Rope Tender 2 

Upstream Spotter 1 

Downstream Safety 2 

Total 14 

 
Technical Rescue—Rope 

Task Number of Personnel 

Command/Safety 2 

Rescue Team 2 

Backup/Support Team 2 

Patient Care 2 

Rigger 1 

Attendant 2 

Ground Support 2 

Edge Person 1 

Total 14 
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Technical Rescue—Confined Space 

Task Number of Personnel 

Command/Safety 2 

Rescue Team 2 

Backup/Support Team 2 

Patient Care 2 

Attendant 1 

Rigger 1 

Ground Support 4 

Total 14 

 
Technical Rescue—Trench 

Task Number of Personnel 

Command/Safety 2 

Rescue Team 3 

Backup/Support Team 2 

Patient Care 2 

Shoring 5 

Total 14 
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Alarm Assignments 
In order to ensure sufficient personnel and apparatus are dispatched to an emergency event, the following 

first alarm response assignments have been established. “Total Staffing Provided” is the number of 

personnel currently dispatched to the incident type. “Total Staffing Needed” is the minimum number 

identified in the preceding Critical Tasking analysis. Again, major incidents exceeding the initial description 

of each incident type will require additional resources above and beyond the numbers listed below. 

Low-Rise Structure Fire 

Unit Type Number of Units Total Personnel 

Engine 3  9 

Truck 1  3 

Air Supply 1  0 

Battalion Chief 1  1 

Total Staffing Provided   13 

Total Staffing Needed   14 

 
Moderate-Risk Commercial Structure Fire 

Unit Type Number of Units Total Personnel 

Engine 3 9 

Truck 1 3 

Air Supply 1 0 

Battalion Chief 1 1 

Total Staffing Provided  13 

Total Staffing Needed  14 

 
High-Risk Commercial Structure Fire 

Unit Type Number of Units Total Personnel 

Engine 3 9 

Truck 1 3 

Air Supply 1 0 

Battalion Chief 1 1 

Total Staffing Provided  13 

Total Staffing Needed  17 

 
Wildland Fire—Low Risk 

Unit Type Number of Units Total Personnel 

Engine  1 3 

Battalion Chief  0 0 

Total Staffing Provided  3 

Total Staffing Needed  3 
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Wildland Fire—High Risk 

Unit Type Number of Units Total Personnel 

Engine 2 5 

Brush Engine 1 1 

Battalion Chief 1 1 

Total Staffing Provided  7 

Total Staffing Needed  9 

 
Aircraft Emergency 

Unit Type Number of Units Total Personnel 

Engine  2 6 

ARRF  1 1 

Battalion Chief  1 1 

Total Staffing Provided  8 

Total Staffing Needed  8 

 
Hazardous Materials—Low Risk 

Unit Type Number of Units Total Personnel 

Engine 2 5 

Battalion Chief 1 1 

Hazardous Materials Unit 1 1 

Total Staffing Provided  7 

Total Staffing Needed  7 

 
Hazardous Materials—High Risk 

Unit Type Number of Units Total Personnel 

Engine  3 9 

Battalion Chief  1 1 

Hazardous Materials Unit  1 1 

Total Staffing Provided  11 

Total Staffing Needed  14 

 
Emergency Medical Service (Life Threatening) 

Unit Type Number of Units Total Personnel 

Engine or Truck 1 3–4 

Total Staffing Provided  3–4 

Total Staffing Needed  3 
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Major Medical Response (10+ Patients) 

Unit Type Number of Units Total Personnel 

Engine/Paramedic  3 9 

Battalion Chief 1 1 

Total Staffing Provided  10 

Total Staffing Needed  14 

 
Motor Vehicle Accident (Non-Trapped) 

Unit Type Number of Units Total Personnel 

Engine or Truck 1 3 

Total Staffing Provided  3 

Total Staffing Needed  3 

 
Motor Vehicle Accident (Trapped) 

Unit Type Number of Units Total Personnel 

Engine  2 6 

Battalion Chief  1 1 

Total Staffing Provided  7 

Total Staffing Needed  7 

 
Technical Rescue—Water 

Unit Type Number of Units Total Personnel 

Engine  2 6 

Water Rescue Unit 1 1 

Battalion Chief 1 1 

Total Staffing Provided   8 

Total Staffing Needed  14 

 
Technical Rescue—Rope 

Unit Type Number of Units Total Personnel 

Engine 2 6 

Tech Rescue Unit 1 1 

Battalion Chief 1 1 

Total Staffing Provided  8 

Total Staffing Needed  14 
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Technical Rescue—Confined Space 

Unit Type Number of Units Total Personnel 

Engine 2 6 

Tech Rescue Unit 1 1 

Battalion Chief 1 1 

Total Staffing Provided  8 

Total Staffing Needed  14 

 
Technical Rescue—Trench 

Unit Type Number of Units Total Personnel 

Engine 2 6 

Tech Rescue Unit 1 1 

Battalion Chief 1 1 

Total Staffing Provided  8 

Total Staffing Needed  14 
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REVIEW OF HISTORICAL SYSTEM PERFORMANCE 

Incident data for the period between January 1, 2015, and December 31, 2017 (study period), were 

evaluated in detail to determine PFD’s current performance. Data were obtained from PFD incident 

reports and the dispatch center’s computer-aided dispatch system.  

Only priority incidents occurring within the PFD service area are included in the analysis. Priority incidents 

involve emergencies to which the fire department initiated a “code 3” (using warning lights and sirens) 

response (4,336 incidents during 2015; 4,510 incidents during 2016; and 4,704 incidents during 2017). 

Non-emergency incidents were excluded. Performance was reported based on the initial type of incident 

as dispatched. Three categories were used to report performance: 

• Emergency medical: All emergency medical incidents other than rescue and motor vehicle 

accident 

• All other: All other priority incidents including fires, hazardous materials, etc. 

Each phase of the incident response sequence was evaluated to determine current performance. This 

allows an analysis of each individual phase to determine where opportunities might exist for 

improvement. 

The total incident response time continuum consists of several steps, beginning with initiation of the 

incident and concluding with the appropriate mitigation of the incident. The time required for each of the 

components varies. The policies and practices of the fire department directly influence some of the steps.  

PFD’s response performance was compared to its performance goals. These goals are similar to the 

national consensus standard for response performance found in the National Fire Protection Association 

Standard 1710—Standard for the Organization and Deployment of Fire Suppression Operations, 

Emergency Medical Operations, and Special Operations to the Public by Career Fire Departments, 2016 

Edition. Prescott Regional Communications Center’s (PRCC), the dispatch center, performance was also 

compared to the PFD’s goals. 
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The following figure summarizes the performance standards found in PFD’s performance goals. 

Figure 111. Summary of PFD Performance Standards 

Incident Interval Performance Goal 

9-1 1 call answer time (time from first ring to answer) Within 10 seconds 100% of the time 

Call process time (time from acceptance at the dispatch center until 
notification of response units) 
                                      Emergency medical incidents 
                                      All other emergency incidents 

 
 
Within 70 seconds 90% of the time 
Within 50 seconds 90% of the time 

Turnout time (time from notification of response personnel until the 
initiation of movement towards the incident) 
                                      Emergency medical incidents 
                                      All other emergency incidents 

 
 
Within 60 seconds 90% of the time 
Within 80 seconds 90% of the time 

First unit travel time (time from initiation of response until arrival of 
the first unit at the incident) 

Within 4:20 90% of the time 

First unit total response time (time from received at dispatch until 
arrival of the first unit at the incident) 

Within 6:30 90% of the time 

Full effective response force travel time (Time from dispatch until all 
units initially dispatched arrive at the incident. Response resources 
needed for a moderate risk building fire are used for the evaluation.) 
                                      Moderate-risk fire 
                                      High-risk fire 
                                      Moderate-risk EMS 
                                      High-risk EMS 
                                      Moderate-risk technical rescue 
                                      High-risk technical rescue 
                                      Moderate-risk hazardous materials 
                                      High-risk hazardous materials 

  
 
 
Within 10:30 90% of the time 
Within 12:30 90% of the time 
Within 8:30 90% of the time 
Within 10:30 90% of the time 
Within 10:30 90% of the time 
Within 12:30 90% of the time 
Within 10:30 90% of the time 
Within 20 minutes 90% of the time 

 

In keeping with NFPA Standards 1710 and 1221 and PFD’s performance goals, all response time elements 

are reported at a given percentile. Percentile reporting is a methodology by which response times are 

sorted from least to greatest, and a “line” is drawn at a certain percentage of the calls to determine the 

percentile. The point at which the “line” crosses the 90th percentile, for example, is the percentile time 

performance. Thus, 90 percent of times were at or less than the result. Only 10 percent were longer. 

Percentile differs greatly from average. Averaging calculates response times by adding all response times 

together and then dividing the total number of minutes by the total number of responses (mean average). 

Measuring and reporting average response times is not recommended. Using averages does not give a 

clear picture of response performance because it does not clearly identify the number and extent of 

events with times beyond the stated performance goal.  

What follows is a detailed description and review of each phase of the response time continuum. All 

phases will be compared to PFD’s performance goals. 
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Detection 
The detection of a fire (or medical incident) may occur immediately if someone happens to be present or 

if an automatic system is functioning. Otherwise, detection may be delayed, sometimes for a considerable 

period. The time period for this phase begins with the inception of the emergency and ends when the 

emergency is detected. It is largely outside the control of the fire department and not a part of the event 

sequence that is reliably measurable. 

Call Processing 
Most emergency incidents are reported by telephone to the 9-1-1 center. Call takers must quickly elicit 

accurate information about the nature and location of the incident from persons who are apt to be 

excited. A citizen well-trained in how to report emergencies can reduce the time required for this phase. 

The dispatcher must identify the correct units based on incident type and location, dispatch them to the 

emergency, and continue to update information about the emergency while the units respond. This phase 

begins when the 9-1-1 call is answered at the primary public safety answer point (PSAP) and ends when 

response personnel are notified of the emergency. This phase, which has two parts, is labeled “call 

processing time.” 

PRCC is the PSAP and dispatch service provider for the City of Prescott. It answers the call, processes the 

information, and dispatches PFD response units.  

The PFD goal calls for 9-1-1 calls to be answered within 10 seconds, 100 percent of the time. PRCC reports 

calls were answered within 10 seconds, 98.5 percent of the time. 

The second part of call processing time, dispatch time, begins when the call is received at the dispatch 

center (PRCC) and ends when response units are notified of the incident. PFD’s goal prescribes that this 

phase should occur within 70 seconds, 90 percent of the time for EMS incidents and within 50 seconds, 

90 percent of the time for all other priority incidents.  

The following figure illustrates performance by PRCC from the time it receives the call until it notifies 

response units. Overall performance during the study period was within 41 seconds, 90 percent of the 

time. 
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Figure 112. Dispatch Time Performance 

 

The following frequency distribution chart shows the number of incidents dispatched within various time 

intervals. Most incidents were dispatched within 30 seconds of the receipt of the call. 

Figure 113. Call Processing Time Frequency Distribution 

 

 

 

Workload at the dispatch center can influence call processing performance. The following figure illustrates 

performance at different times of the day compared to the fire department’s response workload. It 

appears that workload is impacting dispatch center performance. 
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Figure 114. Call Processing Time by Hour of Day, 2017 

 

Turnout Time 
Turnout time is a response phase controllable by the fire department. This phase begins at notification of 

an emergency in progress by the dispatch center and ends when personnel and apparatus begin 

movement towards the incident location. Personnel must don appropriate equipment, assemble on the 

response vehicle, and begin travel to the incident. Good training and proper fire station design can 

minimize the time required for this step. 

The PFD performance goal for turnout time is within 60 seconds, 90 percent of the time for EMS incidents 

and within 80 seconds, 90 percent of the time for all other incidents. The following figure lists turnout 

time for priority incidents during the study period. Turnout times for all incident types were longer than 

the PFD goal. During the study period, turnout time for all priority incidents was within 1 minute,  

50 seconds, 90 percent of the time. 
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Figure 115. Turnout Time Performance 

 

The following frequency distribution chart shows the number of incidents with turnout times at various 

time intervals. Just over one-half of incidents had turnout times of one minute or less. 

Figure 116. Turnout Time Frequency Distribution 

 

  

0:00

0:15

0:30

0:45

1:00

1:15

1:30

1:45

2:00

EMS Other
priority

EMS Other
priority

EMS Other
priority

2015 2016 2017

1:48

1:18

1:53

1:24

1:54

1:25

Tu
rn

o
u

t 
m

in
u

te
s

0

500

1000

1500

2000

2500

3000

0:
15

0:
30

0:
45

1:
00

1:
15

1:
30

1:
45

2:
00

2:
15

2:
30

2:
45

3:
00

3:
15

3:
30

3:
45

4:
00

In
ci

d
en

ts

Turnout minutes



Standards of Coverage and Deployment Plan 
Prescott Fire Department, Arizona 

  139 

Turnout time can vary by hour of day. In this case turnout time varied by 1 minute, 14 seconds between 

the early morning hours and daytime hours.  

Figure 117. Turnout Time by Hour of Day, 2017 
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Distribution and Initial Arriving Unit Travel Time 
Travel time is potentially the longest of the response phases. The distance between the fire station and 

the location of the emergency influences response time the most. The quality and connectivity of streets, 

traffic, driver training, geography, and environmental conditions are also factors. This phase begins with 

initial apparatus movement towards the incident location and ends when response personnel and 

apparatus arrive at the emergency’s location. Within the PFD goal, four minutes, 20 seconds is allowed 

for the first response unit to arrive at an incident. The arrival of three personnel on an incident mitigation 

capable response unit is required.  

The following figure illustrates the street sections that can be reached from all PFD fire stations in four 

minutes, 20 seconds of travel time. It is based on posted road speeds modified to account for turning, 

stops, and acceleration.  

Figure 118. Initial Unit Travel Time Capability—PFD 
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Much of Prescott is beyond 4 minutes, 20 seconds travel from a fire station. Of all the neighboring fire 

agency fire stations, only Station 51 provides coverage inside Prescott within the PFD travel time goal as 

shown in the following figure. 

Figure 119. Initial Unit Travel Time Capability—PFD and Other Agencies 
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The following figure lists travel time for all priority incidents as well as specific incident types. PFD’s travel 

times were longer than its goal in all incident types. Travel time for all incidents during the study period 

was within 8 minutes, 27 seconds, 90 percent of the time.  

Figure 120. Travel Time Performance—First Arriving Unit 

 

The following frequency distribution chart show the number of incidents with travel times at various time 

intervals. About half of all incidents had travel times of between four and six minutes. 

Figure 121. Travel Time Frequency Distribution 
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Travel time can vary considerably by time of day. Heavy traffic at morning and evening rush hours can 

slow fire department response. Concurrent incidents can also increase travel time because units from 

more distant stations would need to respond. None of those appear to be factors here as daytime travel 

was generally shorter than nighttime travel.  

Figure 122. Overall Travel Time and Incidents by Hour of Day—First Arriving Unit, 2017 
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Travel Time Performance by Region 
Travel time performance by region is variable and influenced by many factors including individual station 

area workload and the number of times a station must cover another station’s area. Additional factors 

include the size of the station area and the street system serving it. More highly connected, grid-patterned 

street systems contribute to faster response times than do areas with meandering streets with numerous 

dead-ends.  

The following figure evaluates travel time performance by subarea using inverse distance weighting 

analysis (IDW). This process uses travel time for known points (actual incidents) to predict travel time for 

future incidents in and around the area of historic incidents. Better performance is generally noted near 

fire stations with progressively longer response times for those incidents more distant from the stations.  

Figure 123. Travel Time Performance by Region 
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First Arriving Unit Response Time 
Response time is defined as that period between the notification of response personnel by the dispatch 

center that an emergency is in progress until arrival of the first fire department response unit at the 

emergency. When turnout time and travel time are combined, the PFD performance goal for response 

time is within 5 minutes, 20 seconds, 90 percent of the time for EMS incidents and within 5 minutes, 40 

seconds, 90 percent of the time for all other incidents.  

The following figure illustrates response time for all priority incidents as well as specific incident types. 

Overall, response time for all priority incidents was within 9 minutes, 46 seconds, 90 percent of the time 

during the study period, longer than PFD’s goal. 

Figure 124. Response Time Performance—First Arriving Unit 
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The following frequency distribution chart show the number of incidents with response times at various 

time intervals. About half of all incidents had response times of between five and eight minutes. 

Figure 125. Response Time Frequency Distribution 

 

The next figure shows response time and number of incidents by hour of day for all incidents. Response 

time is slowest during the nighttime hours and fastest during the day. Generally, PFD’s best response 

times occur during the period of the day when response activity is at its highest. 

Figure 126. Hourly Response Time Performance, 2017 
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First Arriving Unit—Received to Arrival Time (Total Response Time) 
From the customer’s standpoint, response time begins when the emergency occurs. Their first contact 

with emergency services is when they call for help, usually by dialing 9-1-1. Received to arrival time 

combines answer, call processing, turnout, and travel time. The PFD performance goal for received to 

arrival time is within 6 minutes, 30 seconds, 90 percent of the time for all priority incidents.  

The next figure shows received to arrival performance for priority incidents within the PFD service area. 

Overall, received to arrival time was within 10 minutes, 15 seconds, 90 percent of the time during the 

study period, longer than PFD’s goal.  

Figure 127. Received to Arrival Time—First Arriving Unit 
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The following frequency distribution chart shows the number of incidents with received to arrival times 

at various time intervals. About half of all incidents had response times of between six and nine minutes. 

Figure 128. Frequency Distribution—Received to Arrival Time 

 

The next figure shows received to arrival performance by time of day also compared to incident activity 

by time of day. Received to arrival, from the customer’s standpoint, is relatively consistent throughout 

the day. 

Figure 129. Hourly—Received to Arrival Performance, 2017 
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Concentration and Effective Response Force Capability Analysis 
Effective Response Force (ERF) is the number of personnel and apparatus required to be present on the 

scene of an emergency incident to perform the critical tasks in such a manner to effectively mitigate the 

incident without unnecessary loss of life and/or property. The ERF is specific to each individual type of 

incident and is based on the critical tasks that must be performed.  

The PFD response time goal for the delivery of the full ERF to a moderate-risk building fire is within  

10 minutes, 30 seconds, 90 percent of the time from the time the call is received at the dispatch center. 

PFD has defined the minimum full effective response force for low-rise building fires as three fire engines, 

one truck, (or four fire engines) and one Battalion Chief with a total of 13 firefighters. For high-risk building 

fires, the minimum force is four fire engines, one truck, (or five fire engines) and two Battalion Chiefs with 

a total of 17 firefighters. 

No data are available to identify if a building fire is moderate risk or high risk. All building fires have been 

evaluated using the moderate-risk effective response force criteria. The following figure illustrates 

effective response performance at the 90th percentile during the study period. The effective response 

force was delivered to 27 building fires during the study period. Effective response force performance was 

longer than PFD’s goal for all but five building fires. 

Figure 130. Effective Response Force Performance 

Year ERF Arrival 

2015 18:52 

2016 19:57 

2017 23:01 

All 21:41 
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The following figure illustrates the frequency distribution of the travel times experienced during the study 

period. Fifty-three percent of those building fires that received the full effective response force had 

response times between 8 and 16 minutes. Only four building fires received the full effective response 

force within the 10 minutes, 30 seconds goal. 

Figure 131. Frequency Distribution of Travel Time for Full ERF Arrival 
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The first figure shows the area that can be reached by the various numbers of firefighters. Eight minutes, 

20 seconds of travel time is allowed to assemble the defined full effective response force on scene. This 

figure does not include the resources of adjacent agency stations. The minimum complement of 13 

firefighters needed for a moderate-risk building fire can only be provided at the intersection of Prescott 

Lakes Highway and North State Route 89, an area so small that it is not visible on the following map. 

Figure 132. Effective Response Force—Firefighters, PFD Only 
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The next figure shows the area to which four fire engines (or three fire engines and one ladder truck) and 

a Battalion Chief can respond within the 8 minutes, 20 seconds travel time allowed by the PFD 

performance goal. The model indicates these resources can be delivered at the intersection of Prescott 

Lakes Highway and North State Route 89, an area so small that it is not visible on the following map. The 

greatest limitation is the Battalion Chief since only one is available. 

Figure 133. Effective Response Force—Apparatus, PFD Only 
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Coverage improves slightly when the resources of adjacent fire agencies are included. The next figure 

shows firefighter coverage with this outside support. 

Figure 134. Effective Response Force—Firefighters with Automatic Aid 
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The next figure shows the area to which four fire engines (or three fire engines and one ladder truck) and 

a Battalion Chief can respond within the 8 minutes, 20 seconds travel time allowed by the PFD 

performance goal. It includes the resources available from adjacent automatic aid agencies. The greatest 

limitation remains the single Battalion Chief available for service. 

Figure 135. Effective Response Force—Apparatus with Automatic Aid 
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Second Unit Arrival Time 
PFD fire engines are staffed with three personnel. Safety regulations require that at least four firefighters 

be on scene before firefighters can enter a burning building. The only exception is if it is known that a 

person is inside the building and needs rescue. Current staffing levels on engines require the arrival of a 

second response unit before non-rescue interior firefighting activities can be initiated. 

Incident data for building fires during the study period were reviewed to determine the time the second 

response unit arrived on the scene. According to the data, the second unit arrived on scene of a building 

fire within 7 minutes, 19 seconds, 90 percent of the time after the arrival of the first unit (3 minutes, 15 

seconds on the average).  

Incident Concurrency and Reliability 
When evaluating the effectiveness of any resource deployment plan, it is necessary to evaluate the 

workload of the individual response units to determine to what extent their availability for dispatch is 

affecting response time performance. In simplest terms, a response unit cannot make it to an incident 

across the street from its own station in four minutes if it is unavailable to be dispatched to that incident 

because it is committed to another call.  

Concurrency 

One way to look at resource workload is to examine the number of times multiple incidents happen within 

the same time frame. Incidents during the study period were examined to determine the frequency of 

concurrent incidents. This is important because concurrent incidents can stretch available resources and 

reduce overall response reliability. 

The following figure shows the number times during the study period that one or more incidents occurred 

concurrently. This shows that 4,884 times during 2017 only one incident was in progress at a time. 

However, 3,095 times there were two incidents in progress at the same time; 1,158 times there were 

three incidents in progress at the same time; and six times there were six incidents in progress at the same 

time. 

Figure 136. Incident Concurrency 

Concurrent 
Incidents 

 
2015 

% of 
Total 

 
2016 

% of 
Total 

 
2017 

% of 
Total 

1 4,723 52.91% 4,963 53.22% 4,884 51.28% 

2 2,902 32.51% 2,989 32.05% 3,095 32.50% 

3 986 11.05% 1,052 11.28% 1,158 12.16% 

4 238 2.67% 256 2.75% 321 3.37% 

5 57 0.64% 58 0.62% 60 0.63% 

6 16 0.18% 6 0.06% 6 0.06% 

7 4 0.04% 1 0.01% 0 0.00% 

8 0 0.00% 0 0.00% 0 0.00% 

Total 8,926 100.00% 9,325 100.00% 9,524 100.00% 

 



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

156 

It is also useful to review the number of times one or more response units are committed to incidents at 

the same time. The following figure shows the number of times one or more PFD response units were 

committed to incidents. It is more common than not for multiple response units to be simultaneously 

committed to incidents. 

Figure 137. Response Unit Concurrency 

Concurrent Unit 
Responses 

 
2015 

 
2016 

 
2017 

1 3,942 4,249 4,037 

2 2,582 2,806 2,765 

3 971 1,150 1,057 

4 369 385 408 

5 168 175 178 

6 79 74 105 

7 28 28 49 

8 10 4 13 

9 5 0 5 

10 4 0 2 

11 4 0 2 

12 0 0 0 

Reliability 

The ability of a fire station’s first-due unit(s) to respond to an incident within its assigned response area is 

known as unit reliability. The reliability analysis is normally done by measuring the number of times 

response units assigned to a given fire station were available to respond to a request for service within 

that fire station’s primary service area. PFD does not capture the data needed to complete this analysis.   
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PERFORMANCE OBJECTIVES AND PERFORMANCE MEASURES 

Dynamics of Fire in Buildings 
Most fires within buildings develop in a predictable fashion unless influenced by highly flammable 

material. Ignition, or the beginning of a fire, starts the sequence of events. It may take several minutes or 

even hours from the time of ignition until a flame is visible. This smoldering stage is very dangerous, 

especially during times when people are sleeping, because large amounts of highly toxic smoke may be 

generated during this phase. 

Once flames do appear, the sequence continues rapidly. Combustible material adjacent to the flame heats 

and ignites, which in turn heats and ignites other adjacent materials if sufficient oxygen is present. As the 

objects burn, heated gases accumulate at the ceiling of the room. Some of the gases are flammable and 

highly toxic. 

The spread of the fire from this point continues quickly. Soon the flammable gases at the ceiling as well 

as other combustible material in the room of origin reach ignition temperature. At that point, an event 

termed “flashover” occurs; the gases and other material ignite, which in turn ignites everything in the 

room. Once flashover occurs, damage caused by the fire is significant, and the environment within the 

room can no longer support human life.  

Flashover usually occurs about five to eight minutes from the appearance of flame in typically furnished 

and ventilated buildings. Since flashover has such a dramatic influence on the outcome of a fire event, the 

goal of any fire agency is to apply water to a fire before flashover occurs.  

Although modern codes tend to make fires in newer structures more infrequent, today’s energy-efficient 

construction (designed to hold heat during the winter) also tends to confine the heat of a hostile fire. In 

addition, research has shown that modern furnishings generally ignite more quickly and burn hotter (due 

to synthetics).  

In the 1970s, scientists at the National Institute of Standards and Technology found that after a fire broke 

out, building occupants had about 17 minutes to escape before being overcome by heat and smoke. 

Today, that estimate is as short as three minutes.55 The necessity of effective early warning (smoke 

alarms), early suppression (fire sprinklers), and firefighters arriving on the scene of a fire in the shortest 

span of time is more critical now than ever.  

                                                           

55 National Institute of Standards and Technology, Performance of Home Smoke Alarms, Analysis of the Response of Several 
Available Technologies in Residential Fire Settings, Bukowski, Richard, et al. 
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Perhaps as important as preventing flashover is the need to control a fire before it does damage to the 

structural framing of a building. Materials used to construct buildings today are often less fire resistive 

than the heavy structural skeletons of older frame buildings. Roof trusses and floor joists are commonly 

made with lighter materials that are more easily weakened by the effects of fire. “Lightweight” roof 

trusses fail after five to seven minutes of direct flame impingement. Plywood I-beam joists can fail after 

as little as three minutes of flame contact. This creates a dangerous environment for firefighters. 

In addition, the contents of buildings today have a much greater potential for heat production than in the 

past. The widespread use of plastics in furnishings and other building contents rapidly accelerate fire 

spread and increase the amount of water needed to effectively control a fire. All of these factors make 

the need for early application of water essential to a successful fire outcome.  

A number of events must take place quickly to make it possible to achieve fire suppression prior to 

flashover. The following figure illustrates the sequence of events. 

Figure 138. Fire Growth vs. Reflex Time 

 

As is apparent by this description of the sequence of events, application of water in time to prevent 

flashover is a serious challenge for any fire department. It is critical, though, as studies of historical fire 

losses can demonstrate.  
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The National Fire Protection Association found that fires contained to the room of origin (typically 

extinguished prior to or immediately following flashover) had significantly lower rates of death, injury, 

and property loss when compared to fires that had an opportunity to spread beyond the room of origin 

(typically extinguished post-flashover). As evidenced in the following figure, fire losses, casualties, and 

deaths rise significantly as the extent of fire damage increases. 

Figure 139. Fire Extension in Residential Structures—United States 

Consequence of Fire Extension in Residential Structures 2003–2007 

Extension 
Rates per 1,000 Fires 

Civilian Deaths Civilian Injuries 
Average Dollar Loss 

Per Fire 

Confined to room of origin or smaller 2.44 25.67 $5,317 

Confined to floor of origin 16.18 72.79 $34,852 

Confined to building of origin or larger 27.54 54.26 $60,064 
Source: National Fire Protection Association “Home Structure Fires,” March 2010. 
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Emergency Medical Event Sequence 
Cardiac arrest is the most significant life-threatening medical event in emergency medicine today. A victim 

of cardiac arrest has mere minutes in which to receive lifesaving care if there is to be any hope for 

resuscitation. 

The American Heart Association (AHA) issued a set of cardiopulmonary resuscitation guidelines designed 

to streamline emergency procedures for heart attack victims and to increase the likelihood of survival. 

The AHA guidelines include goals for the application of cardiac defibrillation to cardiac arrest victims. 

Cardiac arrest survival chances fall by 7 to 10 percent for every minute between collapse and defibrillation. 

Consequently, the AHA recommends cardiac defibrillation within five minutes of cardiac arrest. 

As with fires, the sequence of events that lead to emergency cardiac care can be graphically illustrated, 

as in the following figure. 

Figure 140. Cardiac Arrest Event Sequence 

 

The percentage of opportunity for recovery from cardiac arrest drops quickly as time progresses. The 

stages of medical response are very similar to the components described for a fire response. Recent 

research stresses the importance of rapid cardiac defibrillation and administration of certain medications 

as a means of improving the opportunity for successful resuscitation and survival.  
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People, Tools, and Time 
Time matters a great deal in the achievement of an effective outcome to an emergency event. Time, 

however, is not the only factor. Delivering sufficient numbers of properly trained, appropriately equipped 

personnel within the critical time period completes the equation.  

For medical emergencies, this can vary based on the nature of the emergency. Many medical emergencies 

are not time critical. However, for serious trauma, cardiac arrest, or conditions that may lead to cardiac 

arrest, a rapid response is essential.  

Equally critical is delivering enough personnel to the scene to perform all of the concurrent tasks required 

to deliver quality emergency care. For a cardiac arrest, this can be up to six personnel: two to perform 

CPR, two to set up and operate advanced medical equipment, one to record the actions taken by 

emergency care workers, and one to direct patient care.  

Thus, for a medical emergency, the real test of performance is the time it takes to provide the personnel 

and equipment needed to deal effectively with the patient’s condition, not necessarily the time it takes 

for the first person to arrive. 

Fire emergencies are even more resource critical. Again, the true test of performance is the time it takes 

to deliver sufficient personnel to initiate application of water to a fire. This is the only practical method to 

reverse the continuing internal temperature increases and ultimately prevent flashover. The arrival of one 

person with a portable radio does not provide fire intervention capability and should not be counted as 

“arrival” by the fire department. 
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OVERVIEW OF COMPLIANCE METHODOLOGY 

The preceding sections of this report provide a detailed analysis of the historical performance of the 

Prescott Fire Department. For this analysis to prove beneficial to department and city policy makers, 

continued analysis should be performed on a routine basis. The data provided to the project team for 

analysis proved to be difficult to analyze from the standpoint of being consistent and complete. Future 

efforts to measure performance will also be hindered by these issues without significant improvement in 

the data collection process.  

PFD is committed to a continual process of analyzing and evaluating actual performance against the 

adopted standards of cover and will enhance the data collection procedures of field operations personnel. 

Periodic review of the department’s records management system reports will be necessary to ensure 

compliance and reliability of data. 

Compliance Model  
Compliance is best achieved through a systematic approach. Prescott Fire Department has identified the 

following six-step compliance model. 

Figure 141. Maintenance of Effort Compliance Model 

 

  

Establish/Review 
Performance 

Measure

Evaluate 
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Develop 
Compliance 
Strategies

Communicate 
Expectations to 

Organization

Validate 
Compliance

Make 
Adjustments/

Repeat Process
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Step 1: Establish/Review Performance Measures 

Complete the initial Standards of Cover process. Conduct a full review of the performance measures 

every five years. This process is risk-based and evaluates whether: 

• Services provided are identified 

• Levels of service are defined 

• Levels of risk are categorized 

• Performance objectives and measures developed: 

▪ Distribution measures 

▪ Concentration measures 
 

Step 2: Evaluate Performance 

Performance measures are applied to actual services provided: 

• System level 

• First due area level 

• Unit level 

• Full effective response force 

 

Step 3: Develop Compliance Strategies 

Determine issues and opportunities: 

• Determine what needs to be done to close identified gaps between goals and actual performance  

• Seek alternative methods to provide service at desired levels 

• Determine if resources can or should be reallocated 

• Develop budget estimates as necessary  

• Seek additional funding commitment as necessary 

 

Step 4: Communicate Expectations to Organization and Stakeholders 

Communicate expectations: 

• Explain method of measuring compliance to personnel who are expected to perform the services  

• Provide feedback mechanisms 

• Define consequences of noncompliance 

Train Personnel: 

• Provide appropriate levels of training/direction for all affected personnel  

• Communicate consequences of noncompliance 

• Modify (remediate) internal processes, application systems, and technical infrastructure as 

necessary to comply  
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Step 5: Validate Compliance  

Develop and deploy verification tools and/or techniques that can be used by divisions of the 

organization on an ongoing basis to verify that they are meeting the requirements: 

• Monthly evaluation: 

▪ Performance by unit 

▪ Overall performance 

▪ Review of performance by division 

• Quarterly evaluation: 

▪ Performance by unit 

▪ Performance by first due 

▪ Overall performance 

▪ Review of performance by executive management 

• Determine whether independent validation and verification techniques will be used to measure 

the performance and solicit external assistance as necessary 

 

Step 6: Make Adjustments/Repeat Process 

Review changes to ensure that service levels have been maintained or improved. Develop and 

implement a review program to ensure ongoing compliance: 

• Annual review and evaluation 

▪ Performance by unit 

▪ Performance by first due 

▪ Overall performance 

▪ Review of performance by governing body 

▪ Adjustment of performance standards by governing body as necessary 

• Five-year update of Standards of Cover 

▪ Performance by unit 

▪ Performance by first due 

▪ Full effective response force 

▪ Overall performance 

▪ Adoption of performance measures by governing body 

• Establish management processes to deal with future changes in the PFD service area 
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OVERALL EVALUATION, CONCLUSIONS, AND RECOMMENDATIONS 

Overall Evaluation 
This Community Risk Assessment: Standards of Cover is based on the CFAI Standards of Cover, 6th Edition. 

It required the completion of an intensive analysis on all aspects of the PFD deployment policies and 

practices. The analysis used various tools to review historical performance, evaluate risk, validate 

response coverage, and define critical tasking and alarm assignments. The analysis relied on the 

experience of staff officers and their historical perspective combined with historical incident data 

captured by both the dispatch center and PFD’s in-house records management system.  

The Description of Community Served section provided a general overview of the organization, including 

governance, lines of authority, finance, and capital and human resources, as well as an overview of the 

service area including population and geography served. The Review of Services Provided section detailed 

the core services the organization provides based on general resource/asset capability and basic staffing 

complements.  

During the Review of Community Expectations, ESCI met with business representatives as a group, citizen 

representatives as a group, the Mayor, several City Council members, and the City Manager individually 

or in pairs. It was learned that the business group prioritized expanding staffing/deployment and 

improving response time over every other planning element. The containment of costs to taxpayers was 

the lowest priority by a significant margin. The business group also prioritized advanced life support 

(paramedic) services as the most critical service offered by PFD, followed by fire suppression, and 

hazardous materials. 

The citizen group prioritized improved response time over every other planning element, followed by 

expanding staffing/deployment, and ensuring the technical competence of PFD staff. Like the business 

group, the citizens group rated advanced life support (paramedic) as the most critical service offered by 

PFD, followed by fire suppression.  

Interestingly, the business respondents agreed most that PFD was understaffed and underfunded and 

that responses were too slow. The citizen group responses were the same with more emphasis on slow 

response than understaffing and underfunding.  

The Mayor, participating City Council members, and the City Manager were interviewed and collectively 

were more divided in their opinions. However, they were in agreement that it should take less than eight 

minutes for help to arrive after calling 9-1-1; that the department should operate as effectively and 

efficiently as possible; that PFD had some unmet needs; and that deployment of resources should be 

based on where the next call for service is likely to occur (population centers) as opposed to trying to 

deploy to provide an even response time to all areas of the city (geographically).  

Finally, ESCI met with a representative group of fire personnel. The consensus of that group was the 

difficulty in educating the community about the community risks, the PFD limitations, and the general 

service demand workload at Prescott Fire Department.  
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An overview of community risk was provided to identify the risks and challenges faced by the fire 

department. Geospatial characteristics, topographic and weather risks, transportation network risks, 

physical assets, and critical infrastructure were reviewed and then identified as medical incidents, 

structure fires, wildland fires, and rescues as the primary risks within the community. As a factor of risk, 

community populations and demographics were evaluated against historic and projected service demand. 

Population and service demand have increased over the past decade and will continue to increase in the 

future. 

During the analysis of service-level goals, critical tasking assignments were completed for incident types 

ranging from a basic medical emergency to a commercial structure fire. Critical tasking required a review 

of on-scene staffing requirements to mitigate the effects of an emergency. These tasks ultimately 

determine the resource allocation necessary to achieve a successful operation. The results of the analysis 

indicate that a low-rise structure fire (moderate-risk residential structure fire) required a minimum of 14 

personnel whereas only 13 were dispatched.  

The review of historical system performance evaluated each component of the emergency incident 

sequence. These included call processing, turnout, and travel time. Beyond the response time of the initial 

arriving units, the additional components of concentration and effective response force, reliability, and 

call concurrency were evaluated. 

The analysis completed during this study revealed a number of important findings. These include the 

following: 

• Total response workload has increased 12.1 percent over the past nine years. 

• The current fire department utilization rate is 201 incidents per 1,000 population. This is a very 
high utilization rate compared to similar communities. 

• 55.79 percent of all responses are requests for emergency medical service. 

• Response workload is greatest around Fire Stations 72, 71, and 74, in order of workload. 

• Engines 71, 72, and 74 exceed 15 percent unit hour utilization, which is high for fire engines. 

• Call processing time (0:41, 90 percent of the time) is faster than PFD performance goals which are 
< 1:10, 90 percent of the time for EMS incidents and < 0:50, 90 percent of the time for all other 
priority incidents. 

• The amount of time response personnel take to assemble on apparatus and initiate response  
(< 1:50 at 90 percent) significantly exceeds PFD’s goal of < 1:00, 90 percent of the time for EMS 
incidents and < 1:20 seconds, 90 percent of the time. 

• The amount of time response units spend traveling to an incident (< 8:27 at 90 percent) exceeds 
PFD’s performance goal of < 4:20 at 90 percent. 

• PFD rarely (five times in 2017) provides an effective response force to building fires within its 
response time goal, which is 10:30 at 90 percent of the time, including call processing. 

• PFD has defined its effective response force below its programmed response capability for 
moderate-risk structure fires. 
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Based on the analysis and considering community expectations, recommendations are offered to improve 

the delivery of fire and emergency services to the community service by PFD. It is not expected that all 

will be implemented in the near term. Some may wait until economic conditions allow implementation. 

However, all recommendations offered chart a course to improved capability and service. 

Recommendations 
During the course of this study, a number of issues, concerns, and opportunities were identified. The 

following recommendations are intended to accomplish four primary objectives: 

1. Define clearly the expected and actual level of performance provided by Prescott Fire 
Department. 

2. Manage current response workload, and reduce future response workload growth rates. 
3. Maximize opportunities to improve service delivery with no, or minimal, expenditure of funds. 

4. Identify service-level improvement opportunities that do require significant funding support. 

The recommendations are described as goals and should be implemented as funding allows. Each will 

improve PFD’s ability to provide effective service to the community. No single recommendation contained 

in this report alone will bring PFD into compliance with response time objectives. However, taken 

together, they collectively represent opportunities to substantially improve the timeliness of the services 

provided by PFD.  

Goal A: Adjust Alarm Assignments to Reflect Critical Task Analyses 
The critical tasks developed by PFD reflect the minimum number of personnel necessary to conduct 

simultaneous tasks to effectively and efficiently mitigate an emergency. The alarm assignments reflect 

what is actually being sent to these same emergencies. The difference between the two is the gap that 

must be filled to create the best alignment of resources with need during the critical phases of the 

incident. There are several emergency incident types that fall short of the minimum needed resources to 

mitigate the emergency effectively and efficiently (minimize life loss, injury, or property damage). 

Specifically, the following emergency incident types should have the dispatched resources adjusted. 

Call Type Recommended Adjustment 

Moderate-Risk Structure Fire Add one firefighter 

High-Risk Commercial Structure Fire Add four firefighters (one engine, one chief officer) 

High-Risk Wildfire Add two firefighters 

High-Risk Hazardous Materials Add three firefighters (one engine) 

Major Medical Response (10+ patients) Add four firefighters (one engine, one chief officer or two rescue units) 

Technical Rescue—Water Add six firefighters (two additional engines) 

Technical Rescue—Rope Add six firefighters (two additional engines) 

Technical Rescue—Confined Space Add six firefighters (two additional engines) 

Technical Rescue—Trench Add six firefighters (two additional engines) 
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Goal B: Reduce the Turnout Time Interval 
Turnout time is the period between when dispatchers notify response personnel of the incident and when 

response crews begin travel towards the incident location. The recommended performance goal for 

turnout time is within 80 seconds, 90 percent of the time for fire and special operations incidents and 

within 60 seconds, 90 percent of the time for all other incidents. PFD’s overall turnout time performance 

is currently within 1 minute, 50 seconds 90 percent of the time.  

A review of fire station design should also be conducted to identify and remove impediments to quick 

response. This can include station alerting systems, pathways from quarters to apparatus, multiple floors 

of travel to the apparatus bay (Station 75), and the like. 

Department management should regularly prepare information that describes current turnout time 

performance by individual response crews (by shift and by unit). Performance expectations should be 

reinforced, and periodic monitoring conducted to determine if improvements are being made and 

sustained. Response personnel should avoid activities that extend turnout times. Response personnel 

must make serious efforts to improve their turnout time performance for the benefit of the community. 

Estimated Cost: Dependent upon the cost of improvements to or modifications of internal pathways for 

rapid egress. 

Goal C: Improve the Collection and Analysis of Incident Data 
Much can be revealed by collecting and evaluating incident data accurately and regularly. Challenges to 

quick response can be identified and solutions proposed. Trends can be identified allowing the fire 

department to prepare for changes or increases in response workload. Frequent incident types can be 

identified and steps taken to reduce their occurrence such as public safety education or building 

engineering (Community Risk Reduction). 

PFD collects data for every incident to which it responds. The dispatch center also collects data for these 

incidents. Combined, this information can provide insight into the department’s response strengths and 

weaknesses as was completed in this report. 

Drawing data from these systems was a significant challenge during the development of this report. PFD 

staff were challenged to extract all requested information from the computerized records management 

system in a usable form and format.  

Use of geographic information systems (GIS) software can also be useful to provide a spatial view of 

incident activity and challenges. Examples are also included in this report. Ensuring actual timed response 

elements are accurately captured is critical to measuring performance. Automated systems must be 

reliable virtually every time. There must be zero tolerance in accepting inaccurate data capturing and 

compilation. To do otherwise casts doubt as to the veracity of the results. 
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PFD should ensure it is capturing sufficient data to fully evaluate its response system. Frequent quality 

control reviews should be conducted to ensure data are collected and reported accurately. Regular 

analysis of this data should be conducted so that system performance is understood. Performance 

reports, along with a discussion of challenges and potential solutions, should be provided to policy makers 

to support decision-making. 

PFD should find a source for public safety GIS analysis or develop that capability in-house. Computer 

hardware, software, and training for the GIS analyst will be required if done in-house. 

Estimated Cost: Staff time for improved collection and utilization of data. Approximately $10,000 for 

acquisition of GIS hardware, software, and training. 

Goal D: Reduce Travel Time by Adding Fire Stations and Response Units 
In order to provide response time performance in accordance with PFD’s goals, there must be a response 

unit available within the prescribed travel time of at least 90 percent of all priority incidents that occur. 

Earlier in this report, it was demonstrated that much of the PFD service area is beyond the 4 minutes, 20 

seconds travel time expectation. The following figure illustrates the existing service area coverage 

deficiency for incidents occurring in 2017. 

Figure 142. Incident Coverage with Existing Stations, 2017 

Resources 
Total 

incidents 
Incidents within 4:20 minutes 

travel of station 
Percentage within 4:20 

minutes travel of station 

PFD Stations only 8,339 3,847 46 percent 

PFD and other agency stations 8,339 4,508 54 percent 

The other reason actual travel times are longer is that the current workload on PFD response crews 

exceeds their ability to meet the established response performance goals. Unit hour utilization exceeds 

10 percent for four of the five PFD fire engines.  

Finally, PFD does not have the ability on its own to assemble the needed effective response force within 

its goals anywhere in the city except one small point. With outside aid, it can assemble the effective 

response force only in part of the area between Stations 51, 71, and 72. 

To enable PFD to come much closer to meeting its response time goals, additional fire stations and 

response units are needed. 

The following figure illustrates coverage when two additional stations are added, one in the area of Hwy 

89 and Prescott Lakes Parkway and the other near Hassayampa Village Lane and Golf Club Lane. It also 

incorporates the planned move of Station 73 to the area of Hwy 89 and Hwy 89A. One fire engine and one 

response crew are recommended for each new station. 
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Figure 143. Additional Fire Stations—Travel Coverage 

 

With these additions, travel time coverage improves significantly.  

Figure 144. Incident Coverage with New Stations, 2017 

Resources 
Total 

incidents 
Incidents within 4:20 

minutes travel of station 
Percentage within 4:20 

minutes travel of station 

PFD Stations only 8,339 5,802 69 percent 

PFD and other agency stations 8,339 6,458 77 percent 
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Effective response force capability improves somewhat with the two additional stations. However, more 

resources will be needed to improve coverage to a more significant degree. The following figures illustrate 

coverage improvement with the two new stations. Both include resources from adjacent fire agencies. 

Figure 145. Effective Response Force—Firefighters 
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Figure 146. Effective Response Force—Apparatus 

 

Estimated Cost: Approximately $1,500,000 per station, not including land. 
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Goal E: Add Response Units During Periods of High Incident Workload 
Fire stations should be located, staffed, and equipped to provide response resources using two primary 

considerations: 

1. Provide response times that ensure unit(s) arrive in time to effectively mitigate an emergency. 

2. Provide sufficient resources to ensure a reliable response to predictable emergency service 

requests.  

The first consideration suggests that stations and response units should be located to minimize travel time 

to emergencies. For example, resources should be deployed so that the full effective response force can 

be provided to a building fire in any area at any time of the day. In most of Prescott, that means a minimum 

of three fire engines, one ladder truck (or four fire engines) and a Battalion Chief (13 firefighters total) 

should be available to respond and arrive within a set amount of time. In areas with much larger buildings 

or other unusual risks, additional resources are needed 24 hours per day (see the critical task analysis 

earlier in this report). 

The second consideration suggests that during periods of higher incident activity, additional resources 

should be available to respond. The additional resources should be of the type necessary for predictable 

requests for service. Emergency medical incidents are the most common. 

Dynamic deployment practices should be, and to a degree are now, used during unusual events such as 

predicted significant storms, special events with large gatherings of people, and the like. Because the 

likelihood of a response is greater during these events, additional resources should be assigned and 

positioned where incidents are likely to occur. 

This dynamic approach to deployment provides two benefits. First, additional response resources can be 

made available during times each are predictably needed. Second, because these resources are not 

needed or assigned during slower workload periods, the organization is maximizing its ability to match 

resources with system demand. 

Peak workload periods occur every day of the week. The following figure illustrates workload by station 

and by time of day during the study period. Workload is based on responses made by each unit assigned 

to the station. 
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Figure 147. Incidents by Station and by Period of Day, 2017 

Station 
Incidents  

8:00AM to 7:59PM 
Incidents  

8:00PM to 7:59AM 
Incidents per hour  
8:00AM to 7:59PM 

Incidents per hour  
8:00PM to 7:59AM 

51 1,079 375 0.25 0.09 

71 1,319 704 0.30 0.16 

72 1,655 820 0.38 0.19 

73 567 212 0.13 0.05 

74 1,194 515 0.27 0.12 

75 842 333 0.19 0.08 

A process called “queuing analysis” has been used to determine the number of units needed in each 

station area by time of day. This process utilizes probability analysis to determine the number of units 

needed in each station area to reduce the likelihood that a response unit would not be available to serve 

an incident to 10 percent or less. It uses the following variables: incidents per hour, number of available 

response units, and average time committed per incident.  

Though very useful to this effort, queuing analysis has some limitations. It assumes that customers 

(incidents) arrive at a constant rate. This is not always true in emergency services. It also assumes that 

each customer requires an equal amount of time from servers (response units). While the average time 

committed to an incident was used for service time, some incidents require less or substantially more 

than the average. 

The following figure illustrates the current deployment and proposed deployment plan for both daytime 

(8:00AM to 7:59PM) and nighttime (8:00PM to 7:59AM) based on current station locations. The figure 

includes individual station workload based on incidents and the current and proposed probability of wait 

analysis based on the current number of stations. Five stations exceed 10 percent probability of wait 

during the day and two stations at night. 

Figure 148. Current and Proposed Response Units 

Station 
Current 

Units Day 

Current 
Units 
Night 

Current 
Probability 
of Wait— 

Day 

Current 
Probability 
of Wait— 

Night 
Proposed 
Units Day 

Proposed 
Units 
Night 

Proposed 
Probability 
of Wait—  

Day 

Proposed 
Probability 
of Wait— 

Night 

51 1 1 16.5% 5.7% 2 1 1.3% 5.7% 

71 1 1 20.2% 10.8% 2 1 1.8% 10.8% 

72 1 1 25.3% 12.5% 2 2 2.8% 0.7% 

73 1 1 8.7% 3.2% 1 1 8.7% 3.2% 

74 1 1 18.3% 7.9% 2 1 1.5% 7.9% 

75 1 1 12.9% 3.8% 1 1 12.9% 5.1% 

Total 6 6  Total 10 7   
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An additional four response units are needed during the day and two at night to reduce the probability of 

wait to at or below 10 percent. The recommended type of vehicle is a Type 6 engine or similar. Staffing 

for these units should be two personnel, one of whom is a paramedic. These units should be used in place 

of engines for most all medical calls. They can also be used for other minor incidents not requiring a full-

sized fire engine. 

Estimated Cost: Total one-time costs: Approximately $150,000 per unit for the apparatus, plus $40,000 

for equipment per unit. Total ongoing expenses: Approximately $43,000 per FTE annually, plus benefits 

and vehicle maintenance. 

Goal F: Implement Community Risk Reduction Strategies 
An emerging trend in the fire service nationally is a concept called Integrated Community Risk Reduction 

(CRR). CRR is an integrated approach to risk management that marries emergency operations and 

prevention strategies into a more cohesive approach to reducing risks in any community. It includes the 

fire department partnering with the community, nonprofit organizations, and any private sector agencies 

with a nexus to an identified community risk.  

The concept starts with the fire department mining data to quantify community risk. Once the community 

risks have been identified, they are prioritized based on frequency of emergency service demand or 

consequence (to the victim, to the community, to the local economy). Upon prioritizing the risks, 

strategies are developed to mitigate the risks. These strategies are incorporated into a CRR plan, which 

integrates resources across the fire department, partner agencies, and the community to implement the 

various strategies in a cohesive manner. After plan implementation, the results are reviewed to determine 

the impact on the risks. Adjustments are made, as necessary, based on the results, and the process is 

refined and continuously re-implemented. 

If the community is better prepared, they will need to rely less on local government.  

The risks are not limited to structure fires. They can include falls, drowning, interface exposure, disasters, 

or any risk requiring fire department response. Risk can also be localized by station area. Operations 

personnel, in collaboration with fire prevention staff and community groups, can develop and manage a 

station area-specific CRR plan as a subset of the fire department’s plan. CRR lends itself well to a volunteer-

supported effort, led by competent professional leadership. CRR also includes public education for risk 

reduction. A prepared and informed community is a safer community.  

Estimated Cost: Staff time to interpret response data and determine the high-frequency risks, and staff 

time to develop and implement an education program. 
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Goal G: Improve the Efficiency of Response to Emergency Medical Incidents  
PFD’s current practice is to send a fire engine to all emergency medical incidents regardless of severity. 

Some responses are undoubtedly nonemergent but are not recognized as such until arrival of an 

ambulance or the PFD responding unit. ESCI recommends modifying response protocols to eliminate low-

risk or ambulance-only responses. 

Many dispatch centers will query the caller with a standardized list of questions that can differentiate 

between a life-threatening incident and a non-life-threatening incident or between emergent and 

nonemergent. The response (or other alternative) to a medical incident is based on the results of this 

query. 

PFD does not currently offer this service but is investing in Emergency Medical Dispatch (EMD) software 

and additional dispatchers to implement this triaging process. Serious attention should be given to this 

because the resulting reduction in unit utilization and improvement in system reliability would be 

valuable. Further, it better matches resource to need, keeping critical resources available for other, 

higher-priority calls, potentially reducing response time. 

Estimated Cost: Staff training and some cost to acquire a qualified emergency medical dispatch triage 

system. 

Goal H: Develop a Fuels Management Plan 
Given Prescott’s wildfire potential posing the most extreme community risk, PFD must redouble its effort 

to manage the fuels in the interface that contribute to the risk. With a total of three employees dedicated 

to managing the fuel growth in the interface and the approximately seven-year regrowth cycle identified 

in the 2018 Yavapai County Multi-jurisdictional Hazard Mitigation Plan (page 112), it is improbable that 

the fuels can be managed effectively in the interface area. With some private property owners resistant 

to managing or allowing management of the fuels to occur, public policy may have to be modified to 

provide the authority for Fuels Management personnel access to the area or otherwise provide incentives 

for cooperation by property owners. 

Even with full cooperation of all property owners, the current staff assigned to perform this function is 

insufficient. A plan must be developed that determines the amount of acres that must be managed, the 

number of personnel required to manage the acres at risk, and whether the total number of acres 

managed over the course of seven years is sufficient to stay ahead of the regrowth cycle. Once the plan is 

developed, Fuels Management personnel must be added to implement the plan. 

Estimated Cost: Staff time developing the plan, and $36,400 per FTE annually (plus benefits). 
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Goal I: Identify Transferrable Lessons from the Paradise, California Fire 
“The Camp Fire was the deadliest and most destructive wildfire in California history to date. It is also the 

deadliest wildfire in the United States since the Cloquet fire in 1918, and is high on the list of the world's 

deadliest wildfires; it is the sixth-deadliest U.S. wildfire overall. It was the world's costliest natural disaster 

in 2018. Named after Camp Creek Road, its place of origin, the fire started on November 8, 2018, in Butte 

County, in Northern California. After exhibiting extreme fire behavior through the community of Concow, 

an urban firestorm formed in the densely populated foothill town of Paradise. The fire caused at least 85 

civilian fatalities, with 3 persons still missing, and injured 12 civilians, two prison inmate firefighters, and 

three other firefighters. It covered an area of 153,336 acres (almost 240 square miles), and destroyed 

18,804 structures, with most of the damage occurring within the first four hours. Total damage was $16.5 

billion; one-quarter of the damage, $4 billion, was not insured. The fire reached 100 percent containment 

after seventeen days on November 25, 2018.”56 

The Paradise fire was a wind-driven event and was foreseen years in advance of its occurrence. Roads into 

and through the area were designed for local residents, not mass evacuation. Despite being warned that 

the roads could not accommodate all residents evacuating at the same time, the local community planned 

for evacuations in successive stages. Fire department access to the area was also not accommodated, 

forcing fire crews responding to the conflagration to fight evacuating traffic and pedestrians trying to 

escape on foot after a hopeless traffic jam gridlocked the roads. 

These circumstances exist in Prescott and the surrounding hillsides. Many transferrable lessons can be 

learned from the Paradise fire. ESCI strongly recommends that PFD work closely with emergency 

managers and PAUIC to identify transferrable lessons and that critical issues be addressed, such as the 

following: 

• Evaluate road capacity for mass evacuation 

• Develop realistic mass evacuation plans 

▪ Identify and/or develop areas of refuge if mass evacuation cannot be accomplished 

• Establish secured emergency ingress routes for fire apparatus separate from egress for residents 

• Implement community education and preparedness using Firewise strategies and specific plan 

elements on a neighborhood-by-neighborhood basis 

Estimated Cost: Staff time developing the plan, and unknown infrastructure costs identified within the 

plan. 

  

                                                           

56 Acquired from https://en.wikipedia.org/wiki/Camp_Fire_(2018) on February 21, 2019, at 1829 PST. 

https://en.wikipedia.org/wiki/Camp_Fire_(2018)
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Goal J: Explore Opportunities to Reduce Response Workload 
Response workload has grown by 12.1 percent over the past nine years. Most of this has been the growth 

in requests for emergency medical services and public assistance services.  

At this rate of growth, PFD will be unable to maintain service levels without new resources. Response 

workload is expected to increase to over 11,000 incident per year by 2050. The City’s ability to fund new 

resources to maintain service levels is limited. 

Work with Frequent Users of EMS Services to Reduce Utilization 
Most fire service agencies have patients and facilities who routinely call multiple times for a response 

from the local fire department. While some of these patients undoubtedly have acute medical challenges 

that require a response and assessment, many others have chronic illnesses and have become reliant 

upon first responders as their primary care provider. Still others are living alone but struggling to live 

independently, relying instead on first responders to address their routine challenges. A smaller subset 

may be relying upon first responders for social needs or may have mental health challenges that cause 

them to call inappropriately for first responders.  

Fire agencies can also have significant response workload at single facilities such as nursing homes, 

assisted living, and mobility-impaired resident facilities. Many calls for service are legitimate medical 

emergencies, while some are lift-assists that occur when a mobility-impaired resident falls from bed and 

needs assistance getting back into bed. First responders in these cases perform a quick assessment of the 

latter group and place them back into bed. While this may seem to be an appropriate service to provide 

to the residents of such facilities, in many cases it is a liability shift and/or a staffing shift from a fee-for-

service facility to the taxpayer-provided emergency responders. Further, it misuses critical emergency 

response resources to address decidedly non-emergent problems.  

The following figure illustrates the locations of facilities that used fire department services five or more 

times for emergency medical service or assistance to a person such as moving a bed-ridden patient. 
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Figure 149. Number of EMS and Person Assist Incidents by Location 

 

There are different approaches available to fire departments that experience the high frequency 

individual and the high frequency facility. These approaches are explained more fully in the two following 

subsections.  
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RESPONSES TO HIGH FREQUENCY PATIENTS 

A growing concept nationally is the community paramedicine program. The concept of this approach is to 

better support high frequency EMS system users. Community paramedicine is intended to decrease  

9-1-1 over-users or abusers, decrease on-scene time for response units, and provide a higher level of 

service to customers.  

There are a variety of models in use throughout the country. Some employ a single paramedic in a vehicle 

who conducts follow-up visits of patients recently released from the hospital. The purpose is to ensure 

the patient is taking appropriate medications, following up with their primary care physician, and to check 

the patient’s overall well-being. These single paramedic units can also be dispatched to incidents known 

to be non-life threatening. 

Other models team a paramedic with community social service workers who can also address other needs 

such as food, housing, mental health care, and the like. 

Agencies that have successfully implemented a community paramedicine type program include Mesa, 

Arizona, which developed the concept; Spokane, Washington, Tualatin Valley Fire and Rescue, Oregon, 

and Bellevue, Washington.  

RESPONSES TO HIGH FREQUENCY FACILITIES 

There are a number of care facilities within Prescott that generate frequent requests for emergency 

medical assistance. Some of these facilities have medical professionals on site; others may not. Of the top 

ten addresses with repeat service requests for 2017, eight of them are nursing/rehabilitation care or 

senior living facilities. They are listed in order of response frequency. 

Response Facility Responses 

Granite Creek Health and Rehabilitation—Elder care home 153 

Las Fuentes Resort Village—Nursing home, rehab, health care 130 

Brookdale Senior Living 111 

Highgate Senior Living 94 

VA Hospital 83 

Boulder Gardens Assisted Living 81 

Prescott Lakes Senior Apartments 80 

Alta Vista Retirement Living 75 

Prescott Nursing and Rehab 72 

Embry Riddle Aeronautical University 72 

   Total nursing/rehab care or senior living facilities 796 

   Total 951 
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These eight nursing/rehabilitation care or senior living facilities account for over 9 percent of the total 

response demand PFD handled in 2017. For facilities with qualified medical professionals, the dispatch 

center does have the ability to send only an ambulance when all that is needed is transportation of the 

patient to a medical facility. PFD should review this practice to ensure it is working as effectively as it 

should be.  

For facilities without qualified medical professionals, a full response is typically sent to a request for 

emergency medical assistance. However, many of these requests can turn out to be lift-assists, or other 

minor problems.  

PFD should work with managers of high frequency facilities to ensure fire department resources are not 

overused. This may involve providing training to facility staff, modifying EMS system regulations to allow 

alternative response practices, or other creative solutions. 

Cost to implement: $87,532 for 1.3 FTE for the community paramedicine program, plus vehicle and 

equipment. It is expected that community health partners would likely provide subsidies for a program of 

this type. 

  



Community Risk Assessment: Standards of Cover 
Prescott Fire Department, Arizona 

182 

APPENDIX A: RESOURCES AND REFERENCES 

Community Risk Assessment: A Guide for Conducting a Community Risk Assessment, Version 1.5, 
written and developed by John Stouffer for Vision 20/20, Warrenton, VA,  2015. 

Community Risk Reduction Planning Guide, Version 4.0, written and developed by John Stouffer for 
Vision 20/20, Warrenton, VA, 2016. 

CPSE Community Risk Assessment: Standards of Cover, 6th Edition, Center for Public Safety 
Excellence, Chantilly, VA, 2016. 

CPSE Fire and Emergency Service Self-Assessment Manual (FESSAM), 9th Edition, Center for Public 
Safety Excellence, Chantilly, VA, 2015. 

CPSE Interpretation Guide for the 9th Edition of the Fire and Emergency Service Self-Assessment 
Manual (FESSAM), Center for Public Safety Excellence, Chantilly, VA, 2016. 

Vision 20/20: National Strategies for Fire Loss Prevention, http://strategicfire.org/. 

There are several plans in place to assist PFD with response planning. Three of those documents are available 

at no cost through the public domain and have been included with the digital copy of this report for the 

convenience of the reader. The information contained in these reports is provided as a public service and 

is for NONCOMMERCIAL, INFORMATIONAL PURPOSES ONLY. 

Yavapai County Multi-Jurisdictional Hazard Mitigation Plan 2018, 206 pages. Retrieved from: 
http://www.yavapai.us/Portals/30/HazardMitigationPlan.pdf. 

Yavapai County Community Wildfire Protection Plan 2011, 62 pages. Retrieved from: 
https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/17559/AZ_025_Yavapai_2011.p
df?sequence=1&isAllowed=y. 

Arizona WRAP Report (Wildfire Risk Assessment Portal) for Prescott, 84 pages. A product of the West 
Wide Wildfire Risk Assessment by the Oregon Department of Forestry. Retrieved from: 
https://arizonawildfirerisk.com/Map/Pro. 

  

http://strategicfire.org/
http://www.yavapai.us/Portals/30/HazardMitigationPlan.pdf
https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/17559/AZ_025_Yavapai_2011.pdf?sequence=1&isAllowed=y
https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/17559/AZ_025_Yavapai_2011.pdf?sequence=1&isAllowed=y
https://arizonawildfirerisk.com/Map/Pro
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APPENDIX B: ORGANIZATIONAL CHART 
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