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NCFCC Commitment to NC Local Governments
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NCFCC’s Purpose:

• This independent, third party, analysis is to 
guide city staff and fire service leaders towards 
building the strongest, most sustainable  fire 
and rescue service delivery system possible that 
is in the best interest of protecting and serving 
the people of Burlington, North Carolina. 
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Burlington Fire Station 
Location Analysis
Components From 
NCFCC:

1. Geographic Information System (GIS) Analysis.
2. Statistical Data Analysis of Historical Call 

Volume.

3. Team Review and Written Report.

4



Fire Station Locations Primarily Impact 
Travel Time in Your Service Delivery System:
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STATISTICAL ANALYSIS -  RESPONSE TIME 
PERFORMANCE – ALL CALLS
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The following statement would be the most credible 
measure to explain to the public the actual demonstrated 
level of service from the time that an emergency 9-1-1 call 
is placed until the first Burlington Fire Department unit 
arrives – 6 minutes, 54 seconds, or less, 90% of the time. 

In comparison to the national consensus standard 
and department goal, the Burlington Fire 
Department is meeting the total response time 
goal of 6 minutes, 20 seconds, or less, 84.69% of 
the time, rather than 90%.



STATISTICAL ANALYSIS -  
RESPONSE TIME 
PERFORMANCE FOR 
STRUCTURE FIRES

• Based on a 2023-2024 evaluation 
period, the Burlington Fire 
Department has demonstrated the 
ability to respond to 90 percent of 
all structure fires within 3 minutes 
and 46 seconds, or less, from the 
receipt of the event in the 911 
center until the first fire department 
unit arrived.
• The full complement arrival is 13 
minutes, 30 seconds 90% of the 
time. 

7



BURLINGTON 
INCIDENT 
WORKLOAD 
ANALYSIS
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Heaviest Call Load = 9am-8pm



Response Time 
= EMS to arrive 
in 8 minutes 59 
seconds or less 

90% of the 
time. 

GEOGRAPHIC 
INFORMATION 
SYSTEM 
ANALYSIS for 
Buncombe County, NC  
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This is an EMS industry standard,  
excluding 9-1-1 Dispatch time. 



Overall 
Burlington 
ENGINE  
Coverage:

Dark brown lines represents 
the engine company 
coverage within Burlington.  
Purple lines represent 
neighboring jurisdictions. 

4 general gap areas are 
shown in red. 
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Overall 
Burlington 
LADDER  
Coverage:

Green lines represents the 
ladder company coverage 
within Burlington             
(Stations 1 & 6).  
Orange lines represent 
neighboring jurisdictions. 
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Current Response Times Greater than 7 Minutes:
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Concentration of 
Response 
Resources:

• Based upon the current average 
staffing, deployment and first alarm 
assignment (3 engines, 1 truck, 1 
squad, and 2 chiefs), this map 
indicates that the Burlington Fire 
Department cannot achieve an 
effective response force (ERF) to 
most of the Station 6’s primary area 
in 10 minutes, 20 seconds, or less 
90 percent of the time.
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Development 
Effects on the 
City of 
Burlington

Blue dots represent 34 
residential projects and 
79 commercial projects.  

This new development 
will represent about 
9,000 additional persons 
in the city and @ 2,000 
additional fire 
department responses 
annually. 
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Burlington Current and Future Population Densities:

Current Population Density Future Population Density Projection
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Burlington Current and Future Fire Service Demand:

Current Service Demand Density Future Service Demand Density Projection
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Land Use 
Risk in 
Burlington:

• Red and Orange colors 
represent the highest 
risks.
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Vulnerability Risk Index 
Utilizing a Hexagonal 
Grid

Population 
per Sqmi

Score
Land Use 

Risk
Score

Service 
Demand 
per Sqmi

Score
Total 
Score

Highest 5 Highest 5 Very Heavy 5 15
High 4 High 4 Heavy 4 12

Moderate 3 Moderate 3 Moderate 3 9
Low 2 Low 2 Light 2 6

Lowest 1 Lowest 1 Very Light 1 3
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Fire Station Vulnerability Risk Index Score Rating

• Can be equated to level of service delivery capability. 
• The computer modeling system divides Burlington into hexagonal 

shapes based upon travel times.  
• The vulnerability risk index (VRI) was constructed using the five 

varying levels of population, emergency call demand, and land 
use/hazard risk and applied to each hexagonal cell with a risk score 
that reflects the ranks of the metrics described in that area.  

• The higher the VRI, the higher the level of service capability.
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Key Analysis 
Observations and 
Recommendations:

1. Plan and secure funding for new stations, 
equipment, and firefighter staffing.

2. Plan for a new fire station west of Station 6, 
ideally near Springwood Park.

3. Consider a dual-purpose fire station to better 
serve the airport with potential federal funding.

4. Improve coverage between Fire Stations 1 and 4, 
an identified gap in service.

5. Acquire land for a future northern fire station to 
accommodate future growth.

6. Explore fire service expansion into 
unincorporated areas with cost-sharing 
agreements.
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Focus Area #1:   
Westernmost Part 
of Burlington

• The computer modeled optimum 
area compared with current city 
owned property at Burlington’s 
Springwood Park earned within 
one percent the same credit with 
the VRI score. 
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Focus Area # 2: 
Central 
Burlington Area

• Gaps remain between 
Burlington Fire Station 1 
Downtown and Fire 
Station 4 at Holly Hill Mall.  

• A slight relocation of Fire 
Station 4 could strengthen 
coverage in this area of 
the city.  
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Focus Area #3
Northeast Area 
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Focus Area #4:  Airport/Alamance Road
• Opportunity to place a dual-purpose fire station in the area 

of Alamance Road and Grand Oaks Boulevard that would be 
able to service both the City of Burlington and the 
Burlington-Alamance Regional Airport. 

• This facility could be eligible for federal funding for both the 
facility and specialized airport firefighting equipment. A fire 
station that could serve both the community and the airport 
would best support economic development for the region. 

• The City of Monroe, NC provides an excellent best practice 
model with a dual-purpose fire station. 
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Questions?



North Carolina Fire Chief Consulting
336-266-7998  www.NCFireChief.com

THANK YOU!
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Scope of Work and Project Disclaimer: 

NCFCC 2025 Burlington Fire Department Fire Station Location Analysis 
 

1. GIS Analysis of Burlington Fire Stations Relative to Potential Needs and Re-
Deployment Options 

 

a. Current Conditions/Benchmarking Analysis 
 

• Update the base map with the fire protection service area, city area, and 
fire stations. 

• Update drive time map using updated roads database, based on NFPA 
1710 and identifying gaps and redundancies. 

• Update Service demand heat map depicting the amount reached by 
drive time and classifying demand levels into risk rankings. This will use 
recent incident data from the past immediate 3-5 years. 

• Update Residential population density map, classified into risk rankings. 
• Update changes to Land use/Zoning risk classification analysis, classified 

into risk rankings. 

 

b. Future Station Planning 
 

• Future deployment scenarios are measured against an updated scored 
combined matrix of population risk, demand risk and land use risk. 

o Current fire stations score as a benchmark for the following 
scenarios: 
o Keeping the current Headquarters fire station, Station 3 and 6 

“anchored” for future consideration. 
o Evaluate feasibility of relocation of Fire Station 5 to an 

identified Burlington Airport location, with comparison and 
contrast on the impact on the vulnerability risk index rating for 
both locations. 

o Evaluate locations in western Burlington deemed feasible by 
the GIS model for a future fire station 7 optimum location. 

o Evaluate a more optimum location for Fire Station 4, given 
alternatives with Station 5 and utilizing Station 6. 
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GIS Deliverables: 

*All work is data dependent and, at times, require concomitant analyses to 
perform. 

*Electronic file images as .jpeg or .png format. 

2. Data Analysis of RMS 
 

• Conduct an analysis of available data from Fireworks Software for 3 to 5 
years with full reporting capability using a supplied data model from NC 
Fire Chiefs Consulting. Determine a baseline level of performance for 
Burlington Fire Department and compare that to the benchmark 
performance for emergency events at the 90th percentile. Note that the 
outcomes will be reflected in the data/information that NCFCC is 
provided. 

3. Review Compilation of Data and Construct Observations and 
Recommendations Report for the Fire Chief. 

 
• Based upon the GIS analysis, data analysis, and community risk data, the 

NCFCC team will develop and prepare a recommendations report for 
use by Burlington to assist in making informed decisions in assessing 
effective and efficient fire station locations in the short-term & long-term. 
This report will focus on an executive summary of key points and take-
aways. 

• NCFCC will hold frequent virtual meetings with Burlington personnel 
throughout the process to keep key stakeholders informed of the 
progress. NCFCC will also be available to the Fire Chief post submission 
for additional follow up as necessary. 

 

 
 
 
 
 
 
 
 
 
 
 



2025 City of Burlington Fire Station Location Analysis 

  8 

Project Disclaimer: 
 
This project has been conducted upon the written request of the Burlington Fire 
Department. The sole intent of this project is to improve, advance and strengthen 
the fire protection service delivery system in the City of Burlington of both 
Alamance and Guilford Counties, and the State of North Carolina. Persons 
involved in this report have contributed for the purposes of providing information, 
professional observations and recommendations to the fire district elected 
officials, management, and the fire service leadership. Recommendations 
included in this report are based upon professional experience and 
understanding of current fire and rescue service best practices. Examples and 
references in the document are for informational purposes only. Information 
contained within this document is not intended to be comprehensive, and 
recommendations are based on limited information available at this time. As with 
any project based on a snapshot in time, additional facts, local issues and/or 
changes in the facts could alter the conclusions and recommendations in this 
document. This document is solely to be utilized by local government and fire 
service officials for long-term planning purposes. It should not be utilized for any 
other purpose. No warranties or guarantees (express or implied) are provided. 
While this document will hopefully assist local officials in their deliberative and 
long-term planning process, it should be recognized that there are many local 
issues that may impact the ultimate decisions and what works for a particular 
jurisdiction. The ultimate decision-making lies with the appropriate local 
government and fire officials. 
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Project Executive Summary: 

 
As many North Carolina communities grow and demands for public services 
grow, changes and modifications are often needed in service delivery systems, 
including fire station facilities and infrastructure that are necessary to support 
essential, core public safety services. When dynamics change, the infrastructure 
and systems must enable and support essential functions. These “growing pains” 
are a natural progression of the maturity cycle of a local government unit and 
are not unique to the City of Burlington. Recent growth coupled with projected 
growth in the coming years is significant for Burlington. 
 
However, the Burlington Fire Department is aware of the changing environment 
and has proactively stepped forward to implement progressive measures to 
effectively manage that growth and transition, such as initiating an independent, 
third-party, strategic analysis of optimum locations for fire stations in the Burlington 
community as well as analysis of response data. Burlington selected North 
Carolina Fire Chief Consulting (NCFCC) to assist them in this critical endeavor. 
NCFCC focuses on strengthening the fire service in North Carolina and serves as 
the exclusive fire consulting provider for both the NC League of Municipalities and 
the NC Association of County Commissioners. 
 
Overall, Purpose and General Methodology: 
 
The core purpose of this initiative was to evaluate the overall needs for future fire 
stations within the City of Burlington. The focus was to evaluate the demonstrated 
performance of the Burlington Fire Department with the current resources and fire 
stations and project how that level of service would improve with the addition of 
subsequent fire stations. The City of Burlington Fire Department projects growth at 
a steady rate in the foreseeable future. A long-term plan for fire station facility 
needs will enable City of Burlington leadership to properly plan for future capital 
needs to ensure that people served by the Burlington Fire Department receive 
timely emergency responses to fire and rescue calls for service. 
 
To accomplish these important tasks, NCFCC evaluated the last seven years of 
emergency incident response records of the Burlington Fire Department utilizing 
PowerPivot technology to determine the levels of service that the fire department 
has been able to successfully provide their community. NCFCC developed a 
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dynamic statistical analysis of incident data for the Burlington Fire Department to 
determine the level of service that the department can provide at the 90th 
percentile (based on population density), or simply what level of service can the 
department provide 90 percent of the time that someone dials 9-1-1 and needs 
emergency assistance. 
 
Furthermore, NCFCC utilized state-of-the-art geographical information computer 
systems (GIS) that compile enormous amounts of geospatial data from 
Alamance and Guilford Counties and process that data to develop models and 
design systems to make these determinations. The computer system is designed 
around insurance services office rating systems and fire service industry standards 
and best practices. From all available data, a comprehensive vulnerability risk 
index (VRI score) for each geographic area of the Burlington community is 
established, which helps determine station needs and the most optimal (effective 
and efficient) distribution for fire station locations. 
 
All the above data was comprehensively reviewed by NCFCC’s well-experienced 
team of long tenured and highly experienced fire chiefs who have worked 
extensively with fire protection service delivery systems, fire operations, fire station 
location and construction, fire fighter staffing and fire service management for 
many years. Certain specific recommendations have been noted within the 
report, and supplemental information is included in the appendix of this 
comprehensive report. 
 
Emergency Response Records Analysis: 
 
In the seven years of incident data that NCFCC reviewed, a focus was placed on 
the emergency responses for data analysis. Over this review period, there were 
66,798 incidents, creating 102,886 responses, of which 85, 914 had incident arrival 
times. The data in the system was closely reviewed and determined to be “clean” 
data to work with. 8,202 of the total unit responses were eliminated from some 
segments of the response time analysis because they had an arrival time but no 
enroute time. In addition, there were 431 records eliminated when measured time 
components exceeded the pre-determined parameters (outliers). 
 
The Burlington Fire Department has self-established benchmarks to evaluate their 
demonstrated performance and they self-report this data within the community. 
This self-reporting uses the following benchmarks: 
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• Percentile Measure = 90th percentile 
• Call Processing Time – 01:00 
• Turnout Time – 01:20 
• Travel Time – 04:00 
• Response Time – 05:20 
• Total Response Time – 06:20 
• Effective Response Force Travel Time – 08:20 
• Effective Response Force Total Response Time – 10:20 

It should be noted that the Burlington Fire Department self-reporting schedule is 
consistent with the national industry standard for fire and emergency responses 
to urban areas (areas with 1,000 people per square mile, or greater) as outlined 
in NFPA consensus and industry standard, known as “NFPA 1710, Standard for the 
Organization and Deployment of Fire Suppression Operations, Emergency 
Medical Operations, and Special Operations to the Public by Career Fire 
Departments.” 
 
Within this national industry consensus standard, response times are recognized in 
fractile format at 90% of all responses and not averages because the fractile 
percentages much more accurately reflect the actual level of service that is 
provided to the residents that are served and protected by the fire department. 
 
Components of “response time” is often mis-understood. To “Ms. Smith” who is 
calling 9-1-1 to report an emergency, the response time to her is from the time she 
dials 9-1-1 until the fire department arrives at her location. However, the graphic 
below illustrates that there are several variables that must be considered for what 
occurs when someone calls 9-1-1. 
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Performance Overview includes the following points: 
• Demand of Services: 

o Daily incident average = 26 
o Since 2021, demand has increased approx. 2-5% annually. 
o The month of October has the highest demand. 
o The11 am hour is the busiest hour. 
o Monday is the busiest day. 
o The Rescue/Medical incident type is 75% of the overall demand on 

the department.  
o The department mitigates incidents without aid on 98.44% of their 

incidents.  
o Aid given to other departments is less than 1% of their demand. 
o Multiple events at the same time occur approximately 30% of the 

day.  
• Response Time Performance: 

o Call Processing Time = 01:43 or less, on 90% of incidents. 
o Turnout Time (first arriving unit) = 01:12 or less, on 90% of incidents. 
o Travel Time (first arriving unit) = 04:40 or less, on 90% of incidents. 
o Response Time = 05:28 or less, on 90% of incidents. 
o Total Response Time = 06:54 or less, on 90% of incidents. 

• Unit Staffing 
o Engines = 3 
o Trucks/Quints = 3 
o Squad/Rescue = 2 
o Cars / Batt Chief = 1 

• Effective Response Force 
o The Burlington Fire Department has demonstrated their ability to 

place their first unit on scene to a building fire within 3 minutes and 
46 minutes, or less, on 90% of events and arrive their effective 
response force of 16 firefighters within 13 minutes and 30 seconds. (It 
should be noted that the applicable NFPA 1710 standard identifies 
that for an effective response force for low-risk structures is 17 
firefighters and for high-risk structures is 43 firefighters.) 

 
Call Processing time (answering the 9-1-1 call and dispatching Burlington Fire) is 
reflected at 1 minute, 43 seconds, or less, on 90% of the qualifying incidents that 
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were able to be analyzed. The goal of 1 minute for call processing was met 56.63% 
of the total events. The call processing time is improving, and the 1-minute goal 
was met on almost 63% of incidents since 2020. 
 
Turnout time (or the time it takes from receiving the emergency call until wheels 
on the fire apparatus are turning forward) for the first arriving Burlington Fire 
Department unit is 1 minutes, 12 seconds, or less, on the reviewable emergency 
responses. The turnout time goal of 1 minute, 20 seconds, or less, was met on 
93.75% of incidents. 
 
Travel time (or the time it takes the fire apparatus to respond by roadways) for the 
first responding Burlington Fire Department unit on the reviewable emergency 
responses was 4 minutes, 40 seconds, or less, on 90% of those events. The 
department’s goal, based upon national industry standards, is 4 minutes. That 4-
minute travel time goal was met on 81.24% of the reviewed emergency response 
incidents (56,896). 
 
When evaluating the total response time (the combination of call processing, 
turnout, and travel time) for all risks for the first unit arriving from the Burlington Fire 
Department, the data reflects that the above three segments took 6 minutes, 54 
seconds, or less, on 90% of the incidents. The following statement would be the 
most credible measure to explain to the public the actual demonstrated level of 
service from the time that an emergency 9-1-1 call is placed until the first 
Burlington Fire Department unit arrives – 6 minutes, 54 seconds, or less, 90% of the 
time. In comparison to the national consensus standard and department goal, 
the Burlington Fire Department is meeting the total response time goal of 6 
minutes, 20 seconds, or less, 84.69% of the time, rather than 90%. 
 
Using only data from 2023 forward, Burlington’s effective response force (ERF) 
(which means assembling enough firefighters to safely and effectively manage a 
typical residential house fire) is responding 16 firefighters within 13 minutes and 30 
seconds for structure fire responses. 
 
The Burlington Fire Department averages well over 10,000 incident responses 
annually. The busiest 8 hours for the fire department are between 10am and 6pm. 
Overlap of incidents is an important consideration. Approximately 35% of 
incidents overlapped with a previous incident. This means that multiple 
emergency calls are occurring simultaneously. Burlington should continuously 
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keep a focus on overlapping calls to ensure service delivery is consistent with the 
potential of growth in the Burlington community in the coming years. 
 
Geographical Information Services (GIS) Analysis: 
 
The assessment team conducted a comprehensive analysis utilizing state-of-the-
art geographical information services (GIS) systems to map and analyze all 
available data, including demand for services, land use risk assessment, 
coverage distance, travel time coverage, an evaluation of current station 
locations and comparison of national fire service industry service delivery 
standards. 
 
The Burlington Fire Department provides services currently from six (6) fire stations 
to cover the near 32 square mile incorporated area. The current population within 
the Burlington municipal limits is well over 60,000 people with an average density 
of 1,894 people per square mile. 
 
Development data was provided by the city, indicating 34 residential projects 
and 79 commercial projects. The residential projects are projected to have about 
3,900 new units. Multiplied by the census persons per household indicates that a 
potential population increase of over 9,000 persons is possible. Incident rate per 
existing commercial property was applied to new commercial development. The 
number of incidents per current population was applied to the additional 
development and the result indicates an estimated 2,000 additional annual calls 
for service from the fire department. In addition to the identified development, 
the fire department and city planning office provided additional details for 
potential development within and bordering the city limits. This was taken into 
consideration when creating a fire service planning extent discussed later. 
 
To properly locate fire stations, several dynamics must be considered such as 
incident demand, population, and structural risk. Covering incidents alone would 
not consider the structural risk associated with property within the fire district. The 
population alone ignores commercial property (no residents but higher risk), and 
both summon the fire department at differing levels. To find the optimal location 
or locations of fire stations to meet response time objectives, elemental aspects 
of future population, land use risk, and incident demand are combined after 
equalizing each aspect into five sets of weighted data from least to most. A ¼ 
mile hexagonal grid was digitally constructed and overlaid atop the entire 
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Burlington Fire response area. The combined elemental scores were applied to 
the hexagonal areas to create a Vulnerability Risk Index (VRI) score for each area 
of the matrix. 
 
A baseline VRI score is developed to effectively determine the potential 
improvements that adding or relocating fire stations may yield. The current 
baseline VRI score within the current municipal limits for the City of Burlington is 
77.5%. In addition, the total response area was also assigned a VRI score, which 
is determined by the current municipal limits plus areas that are anticipated to be 
annexed in the coming years. This VRI rating was determined to be 63.5%. As a 
best practice, many municipalities seek to obtain a 90%, or higher, VRI score. 
Hence, Burlington’s current gap is 12.5%, or more, with the current municipal limits 
and 26.5% with the municipal limits PLUS the designated planning expansion area. 
 
Optimal Locations to Reach an Improved VRI Score District Wide: 
 
Scenario A1 – Retaining All Current Fire Stations and Adding Fire Stations to 
Achieve a 90% or Higher VRI Score inclusive of the Planning Potential Expansion 
Area:  
 
By keeping all six (6) of the current Burlington fire stations in place, the city would 
need to add five (5) additional fire stations to reach a VRI score of 90% or higher. 
The computer modeled these five (5) additional fire stations 1) North of the current 
Burlington municipal limits, 2) West of current fire station 6, 3) East of current fire 
station 6, 4) South of current fire station 5 and 5) Between current fire station 1 and 
current fire station 4. This plan would achieve a total VRI score of 91%. 
 
However, it is recognized that adding five (5) additional fire stations is not 
practically feasible in the foreseeable future. 
 
The greatest gain in this model (8.1%) comes from the addition of a fire station 
north of the current municipal boundaries due to the potential planning 
expansion area. 
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Scenario A2 – Retaining All Current Fire Stations and Adding Fire Stations to 
Achieve a 90% or Higher VRI Score Within Municipal Limits: 
 
By keeping all six (6) of the current Burlington fire stations in place, the city would 
need to add three (3) additional fire stations to reach a VRI score of 90% or higher. 
The computer modeled these three (3) additional fire stations 1) Between current 
fire station 5 and current fire station 6, 2) West of current fire station 6, 3) Between 
current fire station 1 and current fire station 4. This plan would achieve a total VRI 
score of 90%. 
 
The greatest gain in this model (4.5%) comes from the addition of a fire station 
between current fire station 5 and fire station 6. 
 
 
Scenario B1 – Anchoring Fire Stations 1,3, and 6 as permanent, thereby allowing 
Fire Stations 2, 4 and 5 to be relocated within the municipal limits, placing these 
three available fire stations at more optimum locations. 
 
Modeling of this scenario increased the VRI score by 8%, taking the VRI score from 
the baseline of 77.5% to 85%. However, the gains for relocating fire station 4 and 
fire station 5 were extremely minimal and could not justify expenditure of 
substantial capital investment. The true gain in this model only comes from re-
locating current fire station 2 into an area west of current fire station 6. 
 
 
Scenario B2 – Same scenario as B1, but including adding the potential planning 
expansion area for consideration in addition to the current Burlington municipal 
boundaries: 
 
Again, this scenario did not produce a pathway to achieve a VRI score of 90% or 
higher with less than five (5) new fire stations. Again, it is recognized that adding 
five (5) additional fire stations is not practically feasible in the foreseeable future. 
 
The greatest gain in this model (11.1%) comes from placing a fire station north of 
the current municipal boundaries due to the potential planning expansion area. 
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Relocate Station 5 Scenario: 
 
In addition to the scenarios above, the Burlington Fire Department requested that 
the assessment team evaluate relocating the current fire station 5 from Industry 
Drive to the area of Alamance Road and Grand Oaks Boulevard. This move does 
not increase the VRI score. It decreases the VRI score from 77.5% to 76.2% for the 
current municipal area and decreases the VRI score from 63.5% to 62.8% for the 
municipal area plus the potential planning expansion area. Hence, a 1.3% 
decrease and a .7% decrease respectfully. 
 
Although the relocation does not increase the VRI score, the adverse impact is 
very minimal. If this relocation could enhance fire protection coverage, improve 
the department operationally and enhance economic development, the delta 
between keeping the current fire station 5 and relocating fire station 5 is minimal. 
For example, if relocating fire station 5 would allow direct airport access and 
better support the Burlington-Alamance Regional Airport, the VRI cost of making 
that move is minimal. 
 
Monroe, NC provides a best practice model of supporting their airport operation 
(which is very similar in many ways to the Burlington airport) by placing a fire 
station adjacent to airport property with structural fire service responding from the 
front of the fire station and airport fire protection (ARFF) responding from the rear 
of the fire station directly onto airport property. The City of Monroe has received 
substantial federal funding to support the fire station construction and ARFF 
equipment that is located within the efficient dual purpose fire station. 
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Options with the Westernmost Fire Station Placement Scenario: 
 
The modeling conducted for this analysis as part of Scenario A2 demonstrated a 
need for an additional fire station west of current fire station 6. The area of interest 
identified in this analysis was between the current Whitsett fire station and the 
current Burlington fire station 6 location, but just south of the interstate. 
 
Modeling was used to potentially place the fire station identified for this area north 
of the Interstate on property currently owned by the City of Burlington near 
Springwood Park. The delta for the VRI score between placing the fire station on 
the city owned land north of the interstate versus the potential site south of the 
interstate was only .9% (less than one percent). Therefore, the difference is so 
minimal that it would be recommended to consider the current city owned land 
at Springwood Park to minimize costs for this enhancement. 
 
A visual representation of the options identified by this analysis is found below in 
the chart that outlines impacts in each of the scenarios presented. 
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Observations and Recommendations: 
 

1. Capital improvement plan funding is needed for land acquisition, fire 
station facility planning, construction, and fire apparatus for future fire 
stations. Operations fiscal planning will also be needed for the necessary 
firefighters to operate Burlington’s future fire stations. 
 

2. The need to address a fire station location west of Fire Station 6 is present 
with the current municipal limits and is enhanced with the planning 
potential expansion area. The fire station modeling suggests that an area 
at or near Springwood Park would be well-suited for a future fire station site. 
 

3. There is a viable opportunity to place a dual-purpose fire station in the area 
of Alamance Road and Grand Oaks Boulevard that would be able to 
service both the City of Burlington and the Burlington-Alamance Regional 
Airport. This facility could be eligible for federal funding for both the facility 
and specialized airport firefighting equipment. A fire station that could 
serve both the community and the airport would support economic 
development for the region. It is possible to relocate Fire Station 5 to this 
area with a minimal loss of VRI score. However, an additional fire station 
would obviously provide a higher level of service. 
 

4. The geographic area between Burlington Fire Station 4 and Downtown/Fire 
Station 1 does not have the fire station coverage consistent with most of 
the Burlington municipal limits in this developed area and does not have 
automatic aid from neighboring fire departments that can ensure an 
immediate response into this geographic area. The area in question has 
surfaced in multiple studies and analysis as an area of need in past years. It 
is recommended that planning to enhance fire and rescue services to this 
area occur when conditions will allow. 
 

5. It is recommended that the City of Burlington secure property for a future 
fire station in the northern part of the city to prepare for future growth. As 
growth occurs north of the current municipal boundary, it is recommended 
that the City of Burlington plan for a fire station facility in that area. 
 

6. As an additional future fire service funding consideration, it is 
recommended that the City of Burlington further evaluate the potential of 
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providing fire and rescue services to certain select unincorporated areas of 
Alamance and Guilford County where 1) a Burlington fire station is the 
closest fire station, 2) where there is already a municipal water supply, and 
3) where the area is within the City of Burlington extraterritorial jurisdiction 
(ETJ). 
 
As fire and rescue services operational and capital costs increase, it is 
further recommended that the City of Burlington, Alamance County and 
Guilford County evaluate any potential unincorporated areas that the 
Burlington Fire Department could provide the closest fire station response 
to. Providing services in the unincorporated area (such as the Burlington 
ETJ) could be through a newly created fire protection service district (or 
districts), which would generate additional funding for the City of Burlington 
to help support increasing costs for fire services. A cost share analysis 
between the City of Burlington and Alamance County as well as Guilford 
County using multiple variables would be necessary to ensure that the cost 
structure between the city and the unincorporated area served is 
balanced. Typically, five or more factors are used in that calculation, such 
as population, call volume/workload, property valuation, total square 
miles, total road miles, square footage, and others. This type of analysis 
ensures that the city and the unincorporated area are paying for a properly 
proportional amount of the necessary costs of providing fire and rescue 
services and that one or the other are not out of sync and supplementing 
the other’s duties and obligations to provide core public safety services. 
The cost share formula is dynamic and should be evaluated annually, 
adjusting rates accordingly against the costs to provide essential services. 
 

7. When planning the addition of future engine companies, it is 
recommended that Burlington consider the addition of 15 firefighters for 
each new engine or ladder company to maintain a minimum four (4) 
person firefighting crew. 
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Next Steps: 
 
The next steps for this process will be for the Burlington Fire Department to review 
the data and information contained within this report as well as the observations 
and recommendations contained herein. Capital improvement funding will be 
needed when conditions will allow to move forward with fire station construction 
by the City of Burlington. These capital funds will be needed for property 
acquisition and apparatus acquisition, as well as planning and design for the next 
fire station facility. Also, operations funding needs to be secured when conditions 
will allow for additional firefighter staffing and apparatus acquisition within the 
capital improvement plan. Proper planning will minimize the impact on the City 
of Burlington’s budget and the property tax rate for the citizens and businesses in 
the city. 
 
Typically, the fire station construction process takes about two years, from 
initiation of the project to actual operation of the fire station serving the 
community. Recent experience in North Carolina has shown that post-COVID, the 
fire station construction timeline has been extended by up to a year due to supply 
chain challenges and the labor market. The same core issues have increased fire 
apparatus delivery times to two or three years from the date of order. 
 
With projected growth in the Burlington community, this analysis recommends 
multiple components to improve the overall service delivery level (using the VRI 
scoring). It is recommended that the City of Burlington periodically review data 
provided within this report and refresh key data with each component to ensure 
that current and relevant data is being used by decision makers. 
 
Of the models that were evaluated in this analysis and the data available to the 
NCFCC team at this time, the assessment team recommends that the City of 
Burlington focus on three areas within the foreseeable future – 1) the Springwood 
Park area, 2) the Alamance Road/Grand Oaks area, and 3) the area between 
fire station 1 and fire station 4. 
 
The entire NCFCC team sincerely appreciates the opportunity to provide this vital 
information to the City of Burlington Fire Department. We humbly and sincerely 
thank everyone who supported this progressive initiative and express our honor to 
serve in this beneficial capacity of continuous improvement. 
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SECTION 1: RESPONSE DATA ANALYSIS 
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RMS Data Analysis Introduction 

Purpose & Approach 
This report is intended to provide a summary of the demand of service(s) on the 
fire department and a response time performance evaluation for emergency 
responses. The report uses the department’s Fire Records Management System’s 
data (FRMS) as the source from the past 7 years to show trends in both demand 
and performance. These trends help the department plan for future needs, show 
where improvements are needed and show where past changes have made 
improvements as they relate to response times. 
 
Data Source 
The department’s current FRMS is Fireworks EPR, a National Fire Incident 
Management System (NFIRS) compliant records system with records from January 
2018, forward; the previous FRMS was Firehouse RMS. Data from Firehouse RMS 
was imported to Fireworks to allow for a single source of data collection. The 7-
years of data in the Fireworks EPR system yields 66,798 incidents with 102,886-unit 
responses. 85,914 of these unit responses had arrival times. 
 
Noted Errors & Omissions 
The data was found to be very clean. Timestamps for unit responses were found 
with hour, minute, and second formation. There were 9.33% (6,449) incidents 
found with no timestamp representing the time at which the incident was 
received into the 911 center, known as PSAP Time. Nine (9) records had dispatch 
times greater than the enroute time, these will be eliminated from the turnout 
evaluations. There were 7.96% (8,193) unit responses with an arrival time but no 
enroute time, these will be excluded from the travel time evaluations. 
 
Outlier filters were applied to incident and unit records exceeding the following. 
 
Call Processing Time > 6 minutes. – .22% (150) incident records met these criteria. 
Turnout Time > 5 minutes. – .13% (131) unit records met these criteria. 
Travel Time > 15 minutes. – .27% (279) unit records met these criteria. 
 
In addition, unit records with a zero-turnout time or travel time were not evaluated 
in their individual section analysis. 
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Response Time Measures 
The Burlington Fire Department is a career fire department and has adopted the 
National Fire Protection Association’s (NFPA) 1710 standard, giving guidance to 
response time and assembly of staff to complete tasks on an incident. The 
department has set their own benchmarks with respect to response time, to which 
they measure, in the following manner. 
 
Percentile Measure = 90th percentile 
Call Processing Time – 01:0 
Turnout Time – 01:20 
Travel Time – 04:00 
Response Time – 05:20 
Total Response Time – 06:20 
Effective Response Force Travel Time – 08:20 
Effective Response Force Total Response Time – 10:20 
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Key Findings 

Demand of Services 
• Daily incident average = 26 
• Since 2021, demand has increased approx. 2-5% annually. 
• The month of October has the highest demand. 
• The11 am hour is the busiest hour. 
• Monday is the busiest day. 
• The Rescue/Medical incident type is 75% of the overall demand on the 

department.  
• The department mitigates incidents without aid on 98.44% of their 

incidents.  
• Aid given to other departments is less than 1% of their demand. 
• Multiple events at the same time occur approximately 30% of the day.  

Response Time Performance 
• Call Processing Time = 01:43 or less, on 90% of incidents. 
• Turnout Time (first arriving unit) = 01:12 or less, on 90% of incidents. 
• Travel Time (first arriving unit) = 04:40 or less, on 90% of incidents. 
• Response Time = 05:28 or less, on 90% of incidents. 
• Total Response Time = 06:54 or less, on 90% of incidents. 

Unit Staffing 
• Engines = 3 
• Trucks/Quints = 3 
• Squad/Rescue = 2 
• Cars / Batt Chief = 1 

Effective Response Force 
The Burlington Fire Department has demonstrated their ability to place their first 
unit on scene to a building fire within 3 minutes and 46 minutes or less on 90% of 
events and arrive their effective response force of 16 firefighters within 13 minutes 
and 30 seconds. 
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Demand for Services on the Department 

Demand by Fiscal Year 
Over the 7-year period, the department averaged 26 incidents daily or 9,521 
incidents annually. The year 2020 had the most significant decrease in demand, 
most likely due to the COVID pandemic which mirrors what many departments in 
NC witnessed during the period. In 2021, demand starts to climb beyond pre-
COVID counts and continues to increase 1% to 5 % annually since 2021. 
 

Figure 1: Demand by Fiscal Year 

 

Demand by Month 
The month of October stands out as the highest demand month of any other. 
February, with almost 16% less demand than October, is the month with the least 
demand. 
 

Figure 2: Demand by Month, by Fiscal Year 
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Demand by Alarm Hour / Day of Week 
Mondays have more incidents than any other day, the 11-am hour more than any 
other hour. The 8-hour period with the highest demand is between 10am and 
6pm, the 12-hour period is 9am to 9pm. Any staff considerations could use these 
periods for consideration to maximize benefit. 
 

Figure 3: Demand by Alarm Hour 

 

 
Demand by NFIRS Category 
Medical and Rescue event types have the highest demand with 75.48% of all 
incidents in this category. The good intent category is the second highest 
demand at 8.95%. This category includes incidents where a unit never arrived, 
which may have been a medical incident type as dispatched. 
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Figure 4: Demand by NFIRS Category 

 

Each NFIRS category also has individual incident types. The top 20 below, sorted 
by count, show the medical incident as the leading individual incident type. The 
dispatched and canceled enroute is the second highest type of incident, which 
is categorized as the good intent category as seen above. The top 20 make up 
the top 93.22% of the total demand. 
 

Figure 5: Demand by Incident Type (Top 20) 
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Demand by Aid – Given or Received 
Aid given (all types) represents 0.86% of the demand for the department. Almost 
98% of the total incidents are mitigated with their own resources and only 2.42% 
required aid from neighboring departments. 
 

Figure 6: Aid Given or Received 

 

Multiple Events 
Defined as an incident that occurs before a previous incident has cleared, the 
multiple incidents can deplete resources quickly, possibly making response 
benchmarks unobtainable. The chart below shows a steady occurrence of 
simultaneous incidents. Between the hours of 10am to 6pm, approximately 35% of 
the hours have multiple incidents at the same time. Thursdays have more than 
any other day and January more than any other month. 
 

Figure 7: Multiple Events 
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Response, based on time – The three time-segments. 

Total Response Time is the duration of time, measured from the receipt of the 911 
call in the Public Safety Answering Point (PSAP) until the first fire department unit 
arrives on the scene of the incident. Total response time should be measured for 
the first-arriving unit and the arrival of the full alarm, or the declared effective 
response force, if possible. This time element can be broken into the following 
segments. 
 

Call Processing Time – the elapsed time from event receipt at the PSAP to the 
dispatching of the first unit. 
Turnout Time – the elapsed time from notification of the fire department from 
the 911 center until a fire unit has forward movement (wheels turning). 
Travel Time – the elapsed time from the unit’s turnout to the arrival at the 
incident address (wheels stopped). 
Response Time - the elapsed time from when a unit is dispatched until the first 
unit arrives. (Turnout + Travel) 
Total Response Time – the time elapsed from receipt at the PSAP until arrival of 
the unit on scene. (Call Processing + Turnout + Travel) 

 
 
The fire department will typically evaluate and focus on response time, since call 
processing time is normally the responsibility of the 911 center. Call processing is 
equally important because it plays a key role in the total response time, the 
outcome of those served and protected and it may be improved. Because of 
this, the department should always analyze this information, if possible, and build 
relationships with the 911 center to develop a continuous improvement plan, 
using standards, best practices, or local approved goals as the benchmark. 
 
Evaluation of response times should only evaluate those responses in the 
department’s primary jurisdiction, excluding: those events where mutual/auto aid 
was given to other departments, non-emergency response, and justified outliers. 
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Call Processing Time – Segment One 

The 911 center has demonstrated their ability to process incidents (1,584) and alert 
the fire department within 01 minutes and 43 seconds, or less, on 90% (90th 
percentile) of the incidents. 
 
A goal of 1 minute was used as a benchmark and the current performance was 
compared to the benchmark. The percentage of incidents meeting that 
benchmark is shown in orange as a percentage of compliance. Overall, the goal 
of 1 minute call processing time was met for 56.63% of the events. The gap 
between the benchmark and the baseline is 43 seconds. 
 
Since 2020, there has been an annual improvement in call processing time. The 
most current year’s call processing time at the 90th percentile was 1 minute 34 
seconds, and the 1-minute goal was met on 62.78% of incidents. 
 

Figure 8: Call Processing by Year 
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Call Processing by NFIRS Category 
By separating incidents into the nine NFIRS categories, it shows the medical 
incident type have a better call processing time than the fire categories. This may 
suggest a different process in the 911 center for medical events compared to fire 
related. Depending on the Computer Aided Dispatch (CAD) system, the medical 
events for the fire department may have been spawned from the EMS incident 
and created a separate incident with different time stamps. The agency should 
confirm the earliest timestamp on the fire department’s medical event represents 
the actual time the call for service was received in the 911 center and not the 
time the call may have been spawned to the fire department. 
 

Figure 9: Call Processing by NFIRS Category 

 

 
Call Processing by Incident Type (Top 15) 
A more detailed view of the top 15 individual incident types shows the EMS call 
as the top incident type. Here, we can see fire related incidents with higher call 
processing time also. 
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Figure 10:Call Processing by NFIRS Incident Type (Top 15) 
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Turnout Time – Segment Two 

Defined as the segment of time from dispatch to the apparatus moving forward, 
turnout time represents the time segment from where the fire department has the 
most control for response time improvement, with the least cost. Evaluating only 
the first arriving unit, traveling “Lights & Sirens” or “Unknown/NA”, the department 
has demonstrated a turnout time of 01 minutes 12 seconds, or less, on 90% of the 
incidents. 
 
A goal of 1 minute 20 seconds was used as a benchmark and the current 
performance was compared to the benchmark. The percentage of incidents 
meeting that benchmark is shown in orange as a percentage of compliance. 
Overall, the goal of 1 minute 20 seconds turnout time was met on 93.75% of the 
events. The goal has been met therefore no gap exists. This evaluation was for 
56,919 first arriving units. The months of December 2022 to May of 2023 contained 
no PSAP received time or enroute times, therefore turnout times could not be 
calculated. Despite the loss of those months, there is still enough data for the 
remainder of the year to determine a baseline of performance. 
 
Overall, turnout times have remained constant with a significant improvement 
change in 2019. 
 
Turnout Time by Year 

Figure 11: Turnout Time by Year 
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Turnout Time by Alarm Hour 
Nighttime responses generally yield higher turnout times due to firefighters 
sleeping during the night. 
 

Figure 12: Turnout Time by Alarm Hour 

 

 
Turnout Time by NFIRS Category 
Turnout time appears to be consistent across 7 of the 9 categories. The 
Overpressure Rupture category and the False Alarm category have higher 
turnout times and fall under the 90% of compliance for the 01:20 goal. 
 

Figure 13: Turnout Time by NFIRS Category 
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Turnout Time by Incident Type 
Turnout time between the fire and medical incident type are expected to be 
different due to the gear donning required prior to departure. This can be seen in 
the fire related incidents below. Here, the top 15 are shown, which make up 90% 
of the total incidents. 
 

Figure 14: Turnout Time by Incident Type (Top 15) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2025 City of Burlington Fire Station Location Analysis 

  38 

Travel Time – Segment Three 

Defined as the segment of time from checking enroute (turnout) to the arrival at 
the dispatched address. Travel time can be affected by many factors such as 
distance, vehicle traffic, weather, street width and grade, and traffic signals and 
stop signs, to name a few. Travel time performance is a good indicator of proper 
station placement and/or distribution and saturation of stations for those 
departments with more than one station. The Burlington Fire Department has 
demonstrated the ability to respond to 90% of emergency incidents within 4 
minutes and 40 seconds or less. This indicates a gap of 40 seconds. 
 
A goal of 4 minutes was used as a benchmark and the current performance was 
compared to the benchmark. The percentage of incidents meeting that 
benchmark is shown in orange as a percentage of compliance. Overall, the goal 
of 4 minutes travel time was met on 81.24% of the events. A total of 56,896 
incidents were evaluated. 
 
Travel Time by Year  

Figure 15: Travel Time by Year 
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Travel Time by NFIRS Category 
Travel for the first arriving unit responding emergency traffic is consistent across all 
NFIRS categories where many records exist. Severe weather incidents would 
expect a longer response due to road conditions. 
 

Figure 16: Travel Time by NFIRS Category 

 

 
Travel Time by Incident Type 
Most incident types hover the 4 to 5-minute mark also. The Public Service incident 
types are greater than others. It is possible these were non-emergency incidents, 
and the user is not completing the fire report as a “no Lights &Siren” unit response. 
 

Figure 17: Travel Time by Incident Type (Top 15) 
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Response Time (Turnout and Travel) 

The measurable time segments which the department can manage and make 
improvements are turnout and travel. Added together and called “response 
time”, the following presents response time, measured at the 90th Percentile. The 
department has demonstrated their ability to respond within 5 minutes and 28 
seconds with the first arriving unit, running lights and sirens, within the 
department’s first due territory. 
 
A goal of 5 minutes 20 seconds was used as a benchmark and the current 
performance was compared to the benchmark. The percentage of incidents 
meeting that benchmark is shown in orange as a percentage of compliance. 
Overall, the goal of 5 minutes 20 seconds response time was met on 88.82% of the 
events. For this evaluation, 63,096 incidents were evaluated. 
 
Response Time by Year 
Over the 7-year period, response times are improving annually with the 
percentage of compliance improving also. This is due to the improvement made 
in travel times. 
 

Figure 18: Response Time by Year 
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Response Time by Alarm Hour 
Changes in response times are often related to the turnout time and the graph 
below illustrates how the increase in turnout time can change the overall 
response time by hour of the day. 
 

Figure 19: Response Time by Alarm Hour 

 

 
Response Times by NFIRS Category 
Minus the Severe Weather and Special Incident Types, response times are 
consistent in the 5 to 6 minutes range. 
 

Figure 20: Response Time by NFIRS Category 
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Response Time by Incident Type 
The medical incident, where the department has the highest demand, has just 
over a 5-minute’ response time. The Building Fire incident type shows 4:32 at the 
90th Percentile (not seen below) 
 

Figure 21: Response Time by Incident Type 
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Total Response Time 

This represents all three segments of time from the call received in the 911 center 
until the department arrives their first unit. It is also a representation of the true time 
the caller must wait before help arrives. Although not a direct reflection of the fire 
department’s response capabilities, it should give the department a more realistic 
perspective on the amount of burn time for fire may have before their arrival. For 
medial events, it gives perspective on the possible cardiac downtime for cardiac 
arrest patients, or the amount of time that a patient may go without oxygen. 
 
For the 7-year period, within the Burlington Fire Department’s first-due response 
area, the first arriving unit’s Total Response Time at the 90th Percentile is 6 minutes 
and 54 seconds. 
 
A goal of 6 minutes 20 seconds was used as a benchmark and the current 
performance was compared to the benchmark. The percentage of incidents 
meeting that benchmark is shown in orange as a percentage of compliance. 
Overall, the goal of 6 minutes 20 seconds total response time was met on 84.69% 
of the events. This reveals a gap of 34 seconds. 
 

Figure 22: Total Response Time – by Year 
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Benchmarks and Baselines 

Most departments have response time goals which align with standards or best 
practices and monitor their performance against those goals. These are known 
as benchmark goals, and baseline performance measures. The unit of measure is 
percentile, normally 80th or 90th depending on the department type, and gives a 
good indication of what the department can accomplish in most incidents. The 
difference between the benchmark and baseline is referred to as the gap. A gap 
analysis should be performed periodically to determine needs to improve and 
highlight performance improvements that have been made. 
 
Response Goals (Benchmark) 
The Burlington Fire Department has established benchmark goals for each time 
segment in respect to time, measured at the 90th percentile. The following 
represents those established by the department. 
 

Call Processing 911 rec’d to dispatch 01:00 

Turnout Time Turnout 1st Arriving Unit 01:20 

Travel Time Travel Time 1st Arriving 04:00 

Response Time Turnout and Travel Time 05:20 

Total Response Time Call Processing, Turnout, Travel 06:20 

 
Demonstrated Performance (Baseline) 
Based on the incident data, the Burlington Fire Department has demonstrated the 
ability to respond to 90 percent of all events (all risk hazards) within 6 minutes and 
54 seconds, or less, from the receipt of the 911 call in the PSAP until the first fire 
department unit arrives. This is considered Total Response Time demonstrated, 
baseline performance. This is based on the 56,935 incidents for the first arriving unit 
for an emergency incident within the department’s first due territory. 
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Benchmark - Response Time Goals 

Percentile Call Processing Turnout Travel Response Time 
Total Response 

Time 
90% 0:01:00 0:01:20 0:04:00 0:05:20 0:06:20 

      
Baseline - Demonstrated Performance 

 Call Processing Turnout Travel Response Time 
Total Response 

Time 

 00:01:43 00:01:12 00:04:40 00:05:28 00:06:54 

      
Compliance - % Baseline meets Benchmark 

 Call Processing Turnout Travel Response Time 
Total Response 

Time 

 56.63% 93.75% 81.24% 88.82% 84.69% 

      
Gap Analysis - Baseline minus Benchmark 

  Call Processing Turnout Travel Response Time 
Total Response 

Time 

 00:00:43 Goal Met 00:00:40 00:00:08 00:00:34 
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Unit Staffing 

Evaluating only the units that have a higher incident count, the following 
represents those units, and the average staff count assigned to the unit on 
incidents, per year. Unit staffing seems to remain consistent over the 7-year period. 
Squad 1 has improved its staffing averages over the last three years. 
 
Based on these averages, it appears the agency attempting minimum staffing at 
the following counts: 
Engines = 3 
Trucks/Quints = 3 
Squad/Rescue = 2 
Cars / Batt Chief = 1 
 

Figure 23: Avg Staff by Unit by Year 
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Effective Response Force 

NFPA 1710 recommends 17 firefighters on scene to mitigate the initial tasks 
needed on a moderate (risk) structure fire. In the 7-years of data, there were 318 
NFIRS defined Structure (building) Fires within the department’s first due area. Of 
those incidents, 204 of these had an initial deployment of 2-Cars, 3-Engines, 1-
Rescue and 1-Truck. This is most events; therefore, it is assumed to be the base 
response plan for structure fires. This complement of apparatus yields 16 personnel 
based on the average staffing found on the previous page. 
 
The Burlington Fire Department has demonstrated their ability to place their first 
unit on scene to a building fire within 4 minutes and 26 minutes, or less, on 90% of 
events and arrive their effective response force of 16 firefighters within 18 minutes 
and 46 seconds. 
 
The above statement includes all unit response modes. The assessment team 
utilized all response modes as the number of incidents that would have been 
filtered out by just evaluating “emergency” responses significantly reduced the 
incidents that the team could evaluate. 
 

Figure 24: Structure Fires /w 16 FF Chart 
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The data from 2023 and beyond appears to be more accurate in respect to the 
unit response mode. When re-evaluating just incidents with a unit response of 
“Emergency”, incidents are limited to the years of 2023-2024. This yields a more 
accurate evaluation but limited to 57 incidents. With this data, a standard of 
coverage statement could be written like this: 
 
The Burlington Fire Department has demonstrated their ability to place their first 
unit on scene to a building fire within 3 minutes and 46 minutes, or less, on 90% of 
events and arrive their effective response force of 16 firefighters within 13 minutes 
and 30 seconds. 
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Turnout Time – A Deeper Dive 

The previous section for turnout time focused on the first arriving unit only. In this 
section, a focus on all units’ turnout, where a turnout exists, will be evaluated and 
shown in different ways. The units evaluated here are Engines 1-6, Truck 1 and 2, 
Squad 1 and Cars 1 and 2. All unit response modes were included. 
 
Overall, a turnout time of 1 minute 20 seconds is found at the 90th percentile when 
evaluating all units, all modes, and all arrival sequencies. When broken out by Unit 
and Shift, the following can be seen. 
 

• Engine 5 B-shift has the best turnout times. 
• B Shift has the best turnout times.  
• Engines turn out faster than trucks and cars. 
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Nighttime turnout increases by approx. 30 seconds. 

 

By looking at arrival sequence, it appears the units that know they will arrive first 
have better turnout. 
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Fire events requiring fire gear do take longer to turn out than medical events.  

 

Response Times Greater than 7 Minutes: 

Also, the data did not contain a fire demand zone so the assessment team could 
not look at the select areas within the RMS analysis for station locations. However, 
the RMS data was used to construct a simple heat map of incidents with response 
times greater than 7 minutes, which is shown below. 
 

  



2025 City of Burlington Fire Station Location Analysis 

  52 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION 2: GEOGRAPHICAL 
INFORMATION SYSTEMS (GIS) ANALYSIS 
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Introduction  

The City of Burlington is located within the Carolina piedmont, east of Greensboro 
and west of Durham, North Carolina along the I-85/40 corridor. The Burlington Fire 
Department (BFD) currently operates from six (6) stations across a 31.8 square mile 
area as seen in the following figure. 

FIGURE 25: Current City Limits & Fire Stations 

 

This analytic study is conducted to evaluate current station locations and select 
an optimal location(s) for relocatable stations and potentially additional stations 
based upon development. 
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Distance Coverage 
The Insurance Services Office (ISO) recommends that an engine company be 
within a 1.5-mile distance within a developed area (Hydrants indicate a 
developed area according to ISO) is needed for favorable insurance ratings for 
property owner premiums. It also specifies that a property could be considered 
for the highest rates if it is greater than 5 miles from a fire station. The following 
map shows the Engine Company recommended distance. 
 

FIGURE 26: ISO Engine & Limit Distance Coverage 

 

While credit can be given for automatic aid departments who assist BFD and are 
automatically dispatched simultaneously. With the exception perhaps of Whitsett, 
the credit gained with automatic aid stations is not anticipated to improve the 
department’s rating overall for this metric. 
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FIGURE 27: ISO Engine Distance by Neighboring Fire Stations 
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For ladder/aerial trucks, the ISO recommends a 2.5-mile distance for favorable 
ratings. These types of apparatus are used for taller and larger buildings to elevate 
water to fires in upper stories and atop roofs, provide access for search and 
rescue to upper stories, and provide access for ventilation that ground ladders 
cannot reach. 

FIGURE 28: ISO Truck Distance Coverage 

 

Unlike the engine’s 1.5-mile metric, the neighboring fire department’s ladder 
trucks can provide additional coverage that may improve BFD’s rating in this 
metric if they are automatically dispatched to aid the BFD. 
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Time Coverage 
The most important element to the citizens is the time it takes to receive help in 
an emergency. The following map represents the extent of a modelled travel time 
using the street network, posted speed limits, and the restrictions in place, if any. 
While turns, intersection crossings such as traffic lights, and at-grade railroad 
crossings are known to effect response times and are factored in. Uncontrollable 
events such as weather, detours, and traffic congestion are not factored in. The 
NFPA 1710 standard travel time is applied in this graphic. 
 

FIGURE 29: Travel Time Coverage 

 
 
There are gaps in coverage at the edges of the city and the northeast side of the 
city. Station 1 and Station 2 have overlapping coverage but in instances of 
structure fires, multiple apparatus and staffing are needed. It can also be helpful 
when multiple calls occur in the area. When a structure fire occurs, the fire 
department has determined it needs 16 firefighters for the first alarm. Considering 
the travel time model, the current staffing levels and locations of fire apparatus, 
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the fire department has established a dispatch protocol of 2 Battalion Chiefs 
(Stations 1 and 6), 1 ladder truck, 1 rescue unit, and 3 engines/pumpers. Using an 
eight-minute travel time, the following figure shows where varying levels of 
apparatus (including neighboring automatic aid units) can reach. 
 

FIGURE 30: First Alarm Concentration of Apparatus 

 
 
Based upon the current average staffing, deployment and first alarm assignment 
(3 engines, 1 truck, 1 squad, and 2 chiefs), this map indicates that the Burlington 
Fire Department cannot achieve and effective response force (ERF) to most of 
the Station 6’s primary area in 10 minutes, 20 seconds, or less 90 percent of the 
time. 
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Development 
Development data was provided by the city, indicating 34 residential projects 
and 79 commercial projects. The residential projects are projected to have about 
3,900 new units. Multiplied by the census persons per household indicates that a 
potential population increase of over 9,000 persons is possible. Incident rate per 
existing commercial property was applied to new commercial development. The 
number of incidents per current population was applied to the additional 
development and the result indicates an estimated 2,000 additional annual calls 
for service from the fire department. The following map illustrates the residential 
and commercial projects in the area. 
 

FIGURE 31: Development Projects 

 
In addition to the development, the fire department and city planning office 
provided additional details for potential development within and bordering the 
city limits. This was taken into consideration when creating a fire service planning 
extent discussed later. 
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Coverage Analysis Methodology 
To assess the coverage of the current locations of the fire stations, many measures 
can be tabulated from street mileage to square miles, population, events, 
address points, property use, traffic volume counts, etc. These multiple results 
would vary depending on the measure and the impact on the fire service. For 
instance, mileage assumes development. This is not true; streets simply provide a 
means to development. There are miles of open fields along a roadway which is 
why area coverage is also discouraged. What is needed is one methodology that 
levels the playing field of measures that impact the fire service the most and 
creates an index of vulnerability to evaluate coverage. The goal is to provide the 
most coverage to all the elements impacting the fire service. 
 
Population 
There are three elements that impact the fire service the most. First is population 
because there is a direct correlation between greater population and a greater 
demand for services. Additionally, these are residential taxpayers who are 
funding the fire departments services. The following map shows the census block 
areas with the 2020 population per square mile. An estimated 60,032 residents are 
within the city limits. 
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FIGURE 32: Current Population Density 

 
 
The higher concentrations of population are outside the central commerce area 
of the city. Future population density changes based upon development can be 
seen in the following figure. 
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FIGURE 33: Future Population Density 

 

A drawback of examining population coverage alone is that it does not consider 
the risk that commercial and industrial properties (with no residential population) 
pose to a community. 
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Land Use Risk 
Secondly, the use of land related to the structures and stockpiles vary in size and 
type. Some uses of land pose more risk to a community than others, such as a 
single-family home versus a chemical storage facility. Because of the myriad of 
uses, a macro analysis of risk based upon zoning is employed in the methodology. 
The analysis team was supplied with a zoning code attribute for each area within 
the city limits as well as extending outward into the current unincorporated county 
area. 
 
The types of uses pose differing risks to a community. Some may be a point of 
public assembly; others may be a facility that contains hazardous materials for its 
processes. Others are homes, that if lost to a fire is tragic to the owner and family. 
However, the loss of a structure that employs 300 residents is a greater overall 
impact to the entire community. The analysis team defines risk level as follows with 
some examples noted: 
 
Risk Category Criteria 
 
 1. Lowest - Wide separation of single-family dwellings and farmland. 

 2. Low - Single-family dwellings with a separation of at least 100 feet  

between buildings. 

3. Moderate - Commercial and light industrial facilities, small shopping 
centers, and high-density, low-rise residential buildings. 

4. High - High-rise hotels and residential buildings, large shopping 
centers, and industrial complexes. 

5. Highest - Refineries, large industry, lumber yards, and propane 
storage facilities. 

These risk levels were applied to the future land use data provided in the resulting 
map. 
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FIGURE 34:Future Land Use Risk Map 

 
 
The city contains mostly higher risk levels and that some areas in the adjoining 
unincorporated area are included in the data. 
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Demand for Services 
Thirdly, we review the demand for services. Although demand for services does 
correlate with higher population, demand can also be driven by non-residential 
commercial facilities like nursing homes, higher educational, and public facilities 
such as airports, and transportation terminals. Highly congested and unimproved 
intersections can also drive service demand for the fire service. Because of these 
factors, the demand for services is also a major element in coverage analysis. The 
following map demonstrates where the demand for services is the most intense 
based upon the geographic coordinates (X, Y) given in the fire department’s raw 
incident data. 
 

FIGURE 35: Current Service Demand Density 

Much of the demand is concentrated where higher population activity is in the 
downtown area near fire station 1. The high demand is also noted east and south 
of station 3. There are nodal hot spots noted south of Station 4 and east of Station 
6. Demand for services in the future changes modestly near Station 6. 
 



2025 City of Burlington Fire Station Location Analysis 

  66 

FIGURE 36: Future Demand Density 



2025 City of Burlington Fire Station Location Analysis 
 

 67 

Vulnerability Risk Index 
To measure the coverage adequacy by the fire station, travel time extents, the 
elemental aspects of future population, future land use risk, other areas of expected 
development provided by city staff, and future demand for services are combined 
after equalizing each aspect into five sets of data from least to most (1-5). A 1/4-mile 
hexagonal grid was digitally constructed and overlaid atop the fire service area. 
 

FIGURE 37: Hexagonal Grid of fire service planning area. 

The combined elemental scores were applied to the hexagonal areas to create a 
Vulnerability Risk Index (VRI). The lowest score would be a 3, while the highest score 
possible would be a 15. 
 
 
 
 
 
 
 



2025 City of Burlington Fire Station Location Analysis 
 

  68 

FIGURE 38: VRI Scoring 

 

The following map shows geographically where the scores are higher or lower. 
 

FIGURE 39: VRI Score Map 

 
From the current BFD station locations, the coverage of the VRI score using the travel 
time model is 63.5%. Considering the VRI cells within the current city limits only, the 
score is 77.5% of the total. These serve as benchmarks to compare with any station 
relocations or additions in this report. 
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It is important to note that the geographic technology used seeks to optimize the 
total score coverage in varying scenarios. Fire Station additions have a reducing 
coverage impact the more stations that are considered. The locations shown are 
areas of interest as exact location properties may not be available or suitable for fire 
stations. 
 
Requested Scenario-Relocate Station 5 
The fire department provided an area to consider relocating Station 5 to better serve 
its area and the growing airport operations. The location was Alamance Road & 
Grand Oaks. There was a loss of only 1% from the benchmark scores with this location 
change. 
 
Optimal Station Location-Scenario A 
Considering the fiscal impact and logistics involved in relocating current fire stations, 
several scenarios were analyzed. 
 
Scenario A1 
The current station locations were retained, and additional stations were located 
within the fire service planning area to improve the score to near 90%. The following 
table details the additional stations in order of impact. While five additional fire 
stations are needed to reach 90%, the positive coverage impact falls with each fire 
station addition. 
 

 

 
 
 
 
 
 
 
 
 
 

 

Scenario Description #Stations
VRI Score % 

Coverage
VRI Score % 

Coverage
  

Keep Current Stations, 
Add Others

Planning 
Area 

Coverage

%Change 
from 

benchmark

%Change 
from 

Previous Area of Station
Add 1 Station 7 72% 8.1% 8.1% North of City
Add 2 Stations 8 78% 14.8% 6.8% West of Station 6
Add 3 Stations 9 84% 20.2% 5.4% East of Station 6
Add 4 Stations 10 88% 24.3% 4.0% South of Station 5
Add 5 Stations 11 91% 27.2% 3.0% Between Stations 1 & 4

A1 
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FIGURE 40: Scenario A1 Station Locations 

 

Scenario A2 
In the following scenario, the VRI score cells are limited to the current city limits area 
in deference to the unknown aspect of responding outside the city in the future. The 
following table shows details of the number of additional fire stations, their impact, 
and the area of interest for where the additional fire stations should be to optimize 
the total VRI score. 
 

 

Scenario Description #Stations
VRI Score % 

Coverage
VRI Score % 

Coverage
  

Keep Current Stations, 
Add Others

#Stations
City Limits 

Only

%Change 
from 

benchmark

%Change 
from 

Previous
Area of Station

Add 1 Station 7 82% 4.5% 4.5% Between Stations 5 & 6
Add 2 Stations 8 86% 8.7% 4.2% West of Station 6
Add 3 Stations 9 90% 13.0% 4.3% Between Stations 1 & 4

A2
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FIGURE 41: Scenario A2 Station Locations 

 

Optimal Station Location-Scenario B 
These scenarios relocate certain current fire stations identified by the fire department 
within the city limits and then builds upon this into the remainder of the fire planning 
area. 
 
Scenario B1 
The fire department has identified Stations 2, 4, & 5 as relocatable while the 
remaining fire stations are locked in place (anchored) within the city limits. By doing 
so, the VRI score increased by 8% to 85%. 
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FIGURE 42: Scenario B1 Station Locations 

The optimal location of Station 2 moved to the west of Station 6. Stations 4 & 5 optimal 
locations were within the immediate area of interest of the current locations, making 
the case for any potential relocation of these two fire stations weak at best. 
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Scenario B2 
Given the result of the previous scenario, only the station west of Station 6 was 
retained and additional fire stations were added to optimize the total VRI score 
considering the extent of the fire planning area. The following table shows details of 
the number of additional stations, their impact, and the area of interest for where 
the additional fire stations should be to optimize the total VRI score. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scenario Description #Stations
VRI Score % 

Coverage
VRI Score % 

Coverage
  

Then add stations to 
perimeter

#Stations
Planning 

Area 
Coverage

%Change 
from 

benchmark

%Change 
from 

Previous
Area of Station

Add 1 Station 7 75% 11.1% 11.1% North of City
Add 2 Stations 8 80% 16.5% 5.4% East of Station 6
Add 3 Stations 9 84% 20.5% 4.0% South of Station 5
Add 4 Stations 10 88% 24.3% 3.8% Between Stations 2 & 5
Add 5 Stations 11 90% 26.5% 2.1% Between Stations 1 & 4

B2 
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FIGURE 43: Scenario B2 Station Locations 

 
 
The optimal VRI scoring coverage of at or near 90% is desirable, but it goes without 
saying that a cost /benefit decision must be debated by city officials and the fire 
department administration. An added difficulty is whether the city limits will remain 
static, or the fire planning area will be eventually realized. The following table 
summarizes the analysis of the scenarios discussed herein. 
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Scenario Description #Stations
VRI Score % 

Coverage
VRI Score % 

Coverage
  

Benchmark Current Station 
Locations

6 63.5% 77.5%

Keep Current Stations, 
Add Others

Planning 
Area 

Coverage

%Change 
from 

benchmark

%Change 
from 

Previous Area of Station
Add 1 Station 7 72% 8.1% 8.1% North of City
Add 2 Stations 8 78% 14.8% 6.8% West of Station 6
Add 3 Stations 9 84% 20.2% 5.4% East of Station 6
Add 4 Stations 10 88% 24.3% 4.0% South of Station 5
Add 5 Stations 11 91% 27.2% 3.0% Between Stations 1 & 4

Keep Current Stations, 
Add Others

#Stations
City Limits 

Only

%Change 
from 

benchmark

%Change 
from 

Previous
Area of Station

Add 1 Station 7 82% 4.5% 4.5% Between Stations 5 & 6
Add 2 Stations 8 86% 8.7% 4.2% West of Station 6
Add 3 Stations 9 90% 13.0% 4.3% Between Stations 1 & 4

Anchor 1,3,6/Relocate 
2,4,5

#Stations
City Limits 

Only

%Change 
from 

benchmark

%Change 
from 

Previous
Area of Station

B1  
6 85% 8%

Stns 4 & 5 near.  Stn 2 
moves to west of Stn 6

Then add stations to 
perimeter

#Stations
Planning 

Area 
Coverage

%Change 
from 

benchmark

%Change 
from 

Previous
Area of Station

Add 1 Station 7 75% 11.1% 11.1% North of City
Add 2 Stations 8 80% 16.5% 5.4% East of Station 6
Add 3 Stations 9 84% 20.5% 4.0% South of Station 5
Add 4 Stations 10 88% 24.3% 3.8% Between Stations 2 & 5
Add 5 Stations 11 90% 26.5% 2.1% Between Stations 1 & 4

Alt Stn 5 
location

Alamance Rd/Grand 
Oaks

6 62.8% 76.2%

A1 

A2

B2 
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Executive Summary (GIS) 
Analysis of current fire station locations have some coverage gaps between certain 
stations and at the edges of the city. In addition, the city may, at some point, expand 
and will require the fire department to respond to what are now, unincorporated 
areas of the county(ies). 
 
Development is expected to increase population and demand for services from the 
fire department. These factors along with the future land use risk were developed 
into a geographic matrix of weighted scores to evaluate the current station 
locations. The current coverage total score was 77.5% in the city and 63.5% in the 
greater fire planning area described in the report. 
 
Scenarios were developed using current stations or relocated stations in the city and 
planning areas to locate additional stations as needed to optimize coverage. 
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Appendix A – Abbreviated Report Executive Summary: 

Project Executive Summary 

• As Burlington, NC, grows, so does the demand for essential public safety 
services, including fire station infrastructure. To ensure effective emergency 
response, the Burlington Fire Department (BFD) commissioned North Carolina 
Fire Chief Consulting (NCFCC) for an independent analysis of fire station 
locations and response data. 

Purpose & Methodology 

• The study assessed current and future fire station needs, evaluating seven 
years of emergency response data. Using PowerPivot technology and GIS 
mapping, NCFCC analyzed response performance at the 90th percentile, 
aligning with NFPA 1710 standards. A vulnerability risk index (VRI) was created 
to determine optimal fire station placement. 

Key Records Management System (RMS) Findings 

• Service Demand: BFD responds to 26 incidents daily, with demand increasing 
2-5% annually. Medical/rescue calls comprise 75% of responses. 

• Response Performance: BFD meets industry standards in turnout and call 
processing times but falls slightly short of its total response time goal (6:54 vs. 
6:20 at the 90th percentile). 

• Staffing & Deployment: BFD operates 6 engines, 2 trucks, squads/rescue unit, 
and 2 battalion chief units. Data reflects that BFD operates with an average 
staffing of 28 firefighters per shift.  

• Effective Response Force (ERF): In 2023, 16 firefighters arrived within 13:30 for 
90% of structure fire calls. 

• Incident Overlap: 35% of calls occur simultaneously, requiring continuous 
resource evaluation. This reduces the reliability that the closest units will 
respond to a structure fire, therefore impacting the Burlington Fire 
Department’s ability to get an ERF on scene in 10 minutes and 20 seconds or 
less. This may be one of the reasons the department is currently not meeting its 
benchmark. 
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GIS Analysis and Fire Station Planning 

The assessment team used GIS analysis to evaluate Burlington's fire service needs, 
including demand, risk, travel time, and national standards. The Burlington Fire 
Department currently operates six stations across 32 square miles, serving a 
population of over 60,000. 
 
City development data projects 3,900 new residential units and 79 commercial 
projects, potentially adding 9,000 residents and increasing annual fire service calls 
by 2,000. Future planning includes population growth, land use risk, and incident 
demand. A Vulnerability Risk Index (VRI) was developed to assess fire station 
coverage, with Burlington scoring 77.5% within city limits and 63.5% when considering 
planned expansion. A 90% VRI is ideal. 
 
Fire Station Expansion Scenarios 
 

1. Scenario A1: Retain all six stations and add five new ones to reach 91% VRI, 
though this is not financially feasible. The greatest improvement (8.1%) comes 
from a new station north of the city. 

2. Scenario A2: Add three new stations within municipal limits, achieving 90% VRI. 
The biggest gain (4.5%) comes from a station between Fire Stations 5 and 6. 

3. Scenario B1: Relocate Fire Station 2 west of Station 6 while keeping Stations 1, 
3, and 6 permanent. This increases the VRI to 85% but relocating Stations 4 and 
5 provides little benefit. 

4. Scenario B2: Expanding the analysis to future growth areas requires five new 
stations, which is not feasible. A new northern station provides the most 
improvement (11.1%). 

5. Relocating Fire Station 5: Moving Station 5 to Alamance Road/Grand Oaks 
Blvd. decreases VRI slightly but could improve airport coverage and economic 
development. Monroe, NC, provides a successful model for this dual-purpose 
approach. 

6. Western Expansion: A new station west of Fire Station 6 is needed. Placing it at 
city-owned land near Springwood Park is cost-effective, with only a 0.9% 
difference in VRI compared to other locations. 
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Recommendations 

• Secure funding for new stations, equipment, and firefighter staffing. 

• Plan for a new fire station west of Station 6, ideally near Springwood Park. 

• Consider relocating Fire Station 5 to better serve the airport with potential 
federal funding. 

• Improve coverage between Fire Stations 1 and 4, an identified gap in service. 

• Acquire land for a future northern fire station to accommodate growth. 

• Explore fire service expansion into unincorporated areas with cost-sharing 
agreements. 

Next Steps 

The Burlington Fire Department should periodically review and update this analysis. 
Given growth and construction timelines, planning should begin for stations in 
Springwood Park, Alamance Road/Grand Oaks, and between Fire Stations 1 and 4. 
 
The assessment team appreciates the opportunity to support Burlington in enhancing 
its fire service. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note that the above summary is generated by Artificial Intelligence (AI) for simplified review. 
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Appendix B – 21st Century Fire and Emergency Services: 

Below are excerpts from the 21st Century Fire and Emergency Services that are 
relative to this review for the Burlington Fire Department. 
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Appendix C – Select Fire Service Visual Data Points Applicable 
to the Burlington Fire Station Location Analysis:  

 
Total Response Time Continuum: 

 

 
 
 

Fire Growth and Reflex Time: 
 

 
 

Cardiac Arrest Event Sequence: 
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NFPA 1710 (Urban Areas) Initial Full Alarm Assignments:  
 

 
 

 
 
 

 



2025 City of Burlington Fire Station Location Analysis 
 

  89 

Visual of Firefighter Staffing Necessary at a Structure Fire Per the Consensus 
Standard for Areas with an Urban Population Density:  
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FY 23-24 Fire Service District and Rural Fire District Tax Rate Information for North 
Carolina.  
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Appendix D – North Carolina Illustrative Fire Station Size and 
Programming Information: 

 
New Facility/Personnel Needs: 
 
NCFCC partners with Stewart-Cooper-Newell Architects to make recommendations 
and identify project costs for fire station facilities. They also assist in determining the 
necessary acreage for a substation calculated based upon square footage of the 
building. 
 
Although the needs of Burlington Fire may differ somewhat from the models offered, 
the details below will provide illustrative examples for projections until Burlington is 
ready to move forward with an identified fire station site. 
 
Some illustrative examples are provided for Burlington for consideration moving 
forward. In the first model, we provide recent data from Butner, NC: 
 

• Fire department staff identified the need for 3 drive through bays. 
• Fire department staff identified that space is needed for 12 people over 3 shifts. 
• Fire department staff identified the need for 2 offices. 
• Fire Department staff identified the need for a training room. 
• Current fire station construction prices in North Carolina are between $645 and 

$750 per square foot. 
 
From that model, key recommendations for a new substation include: 
 

• Identify a 3–4-acre parcel to build a new substation. 
• Estimated square footage to accommodate all needs will be around 15,400. 
• Budget between $9.62 and $11.55 Million with 2024 construction pricing. 

 
Initial programming needs for an additional Butner future fire station is outlined on 
the next two pages below. 
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The second recent example for Burlington’s consideration comes from Pittsboro, NC, 
which is also a private, non-profit corporation fire department. 
 
New Facility/Personnel Needs: 
NCFCC conducted a needs analysis in partnership with a local fire station specialist 
architect to estimate fire station construction minus land acquisition based upon 
prevailing prices in mid-2023. Fire station construction has increased dramatically in 
recent years, post COVID at approximately 20% per year. The estimated needs size 
for one of the four stations identified in this analysis to provide approximately 12,227 
of functional space will require approximately 16,158 square feet of construction. The 
cost of this construction in the traditional mode would be approximately $11-$13 
million. Utilizing the design/build approach could potentially reduce the total cost of 
the project to $10-$12 million. These significant costs would need to be programmed 
into the city’s capital improvement plan if the desire is to proceed forward with the 
next fire station for Pittsboro. 
 
Initial programming needs for any one of the four new future fire stations is outlined 
on the page below. 
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Appendix F - Fire Station Construction Estimate Information: 

 
Fire station construction costs in North Carolina have escalated in recent years. The 
chart below reflects cost changes in regional fire station bids between 2007 and 
2024. The current and most recent cost of fire station construction in the region is 
between $645 and $750 per square foot. The typical fire station (non-headquarters) 
in North Carolina is approximately 10,000-14,000 square feet is size. 
 

2007 5% +/- increase   2016 22% +/- increase 
2008 12%  +/- increase   2017 20% +/- increase 
2009 16% +/- increase   2018 8% +/- increase 
2010 9% +/- increase   2019 14% +/- increase 
2011 5% +/- increase   2020 21% +/- increase 
2012 11% +/- increase   2021 15% +/- increase 
2013 7% +/- increase   2022 20% +/- increase 
2014 21% +/- increase   2023 18% +/- increase 
2015 3% +/- increase   2024 15% +/- increase 

 Mean Annual Increase = 13.4% 
 
Below is an illustrative example of the cost estimation for fire station construction 
based upon a needs analysis (which was not part of the scope of work for Burlington). 
However, this will provide Burlington with a good indication of how the planning for 
size, space and cost would roll out. First, each area of the station would be 
programmed. Second, allowances are given for “grossing” for the building and bay 
area to accommodate electrical rooms, hallways, service areas, HVAC rooms, 
maintenance areas, etc. Third, ranges of cost are given based on the current market. 
Fourth, an 80/20 adjustment is made with 80 percent representing “hard” costs of 
construction and 20 percent representing the “soft” costs such as furniture, 
furnishings, equipment, fees, architectural, etc. Cumulatively, this helps to project a 
total building cost for a fire station. In planning, it is important to factor in all projected 
costs. 
 
 
 
 
 
 
 
 
 
 
 
*Source: Stewart, Cooper, Newell Architects  
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Two types of construction are typically considered – traditional and design/build. As 
noted above construction costs for traditional construction is approximately $650-
$750 per square foot across North Carolina for fire stations. The design build model 
may reduce that cost into the $450-$600 per square foot cost range. The graphic 
below is an illustrative example of a recent design/build approach in nearby Wake 
County. 
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New Facility Needs Illustrative Example - Pittsboro: 
 
In FY 23-24, NCFCC conducted a needs analysis for Pittsboro in partnership with a 
local fire station specialist architect to estimate fire station construction minus land 
acquisition based upon prevailing prices in mid-2023. Fire station construction has 
increased dramatically in recent years, post COVID at approximately 20% per year. 
The estimated needs size for one of the four stations identified in this analysis to 
provide approximately 12,227 of functional space will require approximately 16,158 
square feet of construction. Cost of this construction in the traditional mode would 
be approximately $11-$13 million. Utilizing the design/build approach could 
potentially reduce the total cost of the project to $10-$12 million. 
 
Initial programming needs for any one of Pittsboro’s new future fire stations is outlined 
on the page below. 
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FIGURE 43: Future Pittsboro Fire Station Initial Estimated Programming Needs 
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Appendix G - Future Staffing Considerations: 

An adequate number of firefighters to work structure fires is critical to the safety of 
the public and of the firefighters. Also, the largest portion of the ISO rating is staffing 
(15%). 
 
NFPA 1710 SUMMARY/HIGHLIGHTS 
 
NFPA 1710  
Fireground Staffing Levels for Career Fire Departments 
 
NFPA 1710 provides the minimum requirements relating to the organization and 
deployment of fire suppression operations, emergency medical operations, and 
special operations to the public by career fire departments. 
 
For the 2016 edition of the standard, subsection 5.2.4 on fire department service 
deployment was revised to include three new occupancies, along with the 
appropriate response staffing levels for each. The minimum staffing level for each 
occupancy is listed below. (For the full breakdown of staffing requirements by 
position, refer to the subsections specific to each occupancy in 5.2.4.) 
 
Single-Family Dwelling — minimum of 16 members (17 if aerial device is used) 
The initial full alarm assignment to a structure fire in a typical 2000 ft2 (186 m2), two-
story, single-family dwelling without a basement and with no exposures must provide 
for a minimum of 16 members (17 if an aerial device is used). 
 
Open-Air Strip Mall — minimum of 27 members (28 if aerial device is used) 
The initial full alarm assignment to a structure fire in a typical open-air strip shopping 
center ranging from 13,000 ft2 to 196,000 ft2 (1203 m2 to 18,209 m2) in size must 
provide for a minimum of 27 members (28 if an aerial device is used). 
 
Garden-Style Apartment — minimum of 27 members (28 if aerial device is used) 
The initial full alarm assignment to a structure fire in a typical 1200 ft2 (111 m2) 
apartment within a three-story, garden-style apartment building must provide for a 
minimum of 27 members (28 if an aerial device is used). 
 
High-Rise — minimum of 42 members (43 if building equipped with fire pump) 
The initial full alarm assignment to a fire in a building with the highest floor greater 
than 75 ft (23 m) above the lowest level of fire department vehicle access must 
provide for a minimum of 42 members (43 if the building is equipped with a fire 
pump). 
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Other: Fire departments that respond to fires in occupancies that present hazards 
greater than those found in 5.2.4 shall deploy additional resources as described in 
5.2.4.5 on the initial alarm. 
 
NOTE: Even though fire ground staffing levels have changed, NFPA 1710 continues 
to require that engine companies be staffed with a minimum of 4 on-duty members, 
as stated in subsection 5.2.3. In addition, paragraph 5.2.2.2.1 requires that the fire 
department identify minimum company staffing levels as necessary to meet the 
deployment criteria required in 5.2.4 to ensure that enough members are assigned, 
on duty, and available to respond with each company safely and effectively. 
 
Material used in this summary is taken from the 2016 edition of NFPA 1710, Standard 
for the Organization and Deployment of Fire Suppression Operations, Emergency 
Medical Operations, and Special Operations to the Public by Career Fire 
Departments. This reprinted material is not the complete and official position of the 
NFPA or its Technical Committees on the referenced subject, which is represented 
solely by the standard in its entirety. That standard can be accessed online at 
www.nfpa.org. 
 
Comparative Analysis for National Standards on Deployment and Staffing 
 
NFPA 1710 – Staffing Standard for Primarily Career Fire Departments: 
 

First due travel times – 4 minutes or less 90% of the time. 
Full assignment assembly times – 8 minutes or less 90% of the time. 

 
Staffing - each company with at least four firefighters. 

 
  Turn-out times = 80 seconds for fire calls, 60 seconds for medical calls. 
 

Travel time = 4 minutes or less for fire calls or medical calls. 
 
 Effective response force 

- 17 firefighters on a typical residential structure fire 
- Arrival within 8 minutes or less 
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Appendix H – Two In – Two Out Firefighter Staffing Depiction: 

 
Regarding the number of firefighters, federal law mandates that before 
firefighters can make an interior attack on a structure fire, there must be a 
rescue crew established in case something goes wrong with the entry crew. 
The entry crew is going into an environment that is immediately dangerous to 
life and health (known as IDLH). Only when there is a known rescue are 
firefighters permitted by law to enter a structure fire without a rescue crew. This 
law is typically known as “Two In – Two Out” and applies to all fire service 
operations. 
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Appendix I – Project Staff: 

Gregory H. Grayson, Fire Chief (ret), City of Greensboro, NC 
Greg Grayson has more than 42 years of progressive experience in the North 
Carolina fire and rescue service. His experience includes beginning public service as 
a volunteer firefighter and ascending the career ranks to become the Fire 
Marshal/Fire Rescue Director for Wake County, North Carolina. In the following 
seventeen years, he served as the fire chief for three North Carolina urban cities – 
Burlington, Asheville, and Greensboro. In these executive leadership capacities, he 
was responsible for comprehensive fire and rescue operations, prevention programs, 
training and career development, emergency management functions and 
specialized regional response teams. In Burlington, he effectively led positive 
organizational change and implemented an innovative reserve firefighter program. 
In Asheville, he commanded significant re-engineering throughout the fire 
department and led Asheville to become an accredited agency. In Greensboro, he 
led the department to maintaining both accreditation and ISO “Class1” status and 
navigated the department through difficult fiscal years and challenging large-scale 
emergencies. In 2015, his long-term, dedicated public service to the people of North 
Carolina was recognized by the Governor through the prestigious “Order of the Long 
Leaf Pine”, the state’s highest honor that can be awarded to a citizen. 
 
Upon retiring from local government service, Chief Grayson was appointed by the 
State Fire Marshal in 2015 to proactively serve as the state’s first and only public fire 
service management consultant, providing high level technical assistance to county 
and municipal managers - enabling them to better strengthen their jurisdiction’s fire 
protection service delivery systems. He also managed statewide fire service 
advancement initiatives and led the Office of State Fire Marshal’s Technical Services 
program. 
 
Beyond extensive experience, Chief Grayson holds a Master of Public Administration, 
bachelor, and associate in fire protection. He holds numerous professional 
credentials including Chief Fire Officer (CFO), MIFireE from the Institution of Fire 
Protection Engineers and multiple other fire service certifications, including being 
North Carolina’s first Advanced Firefighter. He is one of very few, if not the only, Fire 
Chief in the United States to also hold the Senior Professional in Human Resources 
(SPHR) and SHRM-SCP credentials. He is active in the North Carolina Association of 
Fire Chiefs and the IAFC Metropolitan Fire Chiefs organizations and continues to serve 
as a volunteer firefighter in his home community. 
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Todd Tuttle, Assistant Chief (ret), Greensboro NC 
Chief Tuttle is a 33-year fire service veteran who also served as a paramedic. For the 
last half of his career, he managed the intricate records management systems for 
the City of Greensboro Fire Department, which is an accredited, ISO Class 1 city. 
These duties included CAD, mobile data, AVL, Fire House, GIS technologies, 
Accreditation, performance management and many other related areas. Chief 
Tuttle is recognized throughout the state and nation as a technical expert on 
Firehouse records management systems as well as data analysis. 
 
 
Robert McNally, Beacon GIS Partner, Monroe, NC 
A GIS Analyst/Planner with niche specialty and ground experience for Fire, Rescue, 
EMS, Public Safety, Emergency Management, and Homeland Security projects, 
Robert owns Beacon GIS, a first responder planning services firm. Robert brings 20 
years of public safety experience as a responder, manager, and trainer. He has been 
awarded twice for his service to the community. He graduated magna cum laude 
with bachelor’s degree in public administration, securing an honor scholarship while 
during his education. Robert also has a graduate degree in Urban and Regional 
Planning from the University of North Carolina at Charlotte. Robert McNally has 
spoken at several conferences about public safety and homeland security and 
Beacon GIS has been involved in over 180 projects for emergency services of various 
sizes across the United States & Canada. 
 
 

Scott Burnette, Fire Chief (ret), City of Asheville, NC 
Chief Burnette recently retired from Asheville Fire Department after more than 30 
years of municipal fire protection experience, the last 14 as Fire Chief. Chief Burnette 
has also served as Fire Chief of the Mills River Fire Department in Henderson County. 
Chief Burnette led the Asheville Fire Department’s initial accreditation effort as 
accreditation manager and continued to achieve accredited agency status for the 
department multiple times. He led the department through a tragic line-of-duty 
death in 2010. Chief Burnette implemented many innovative and progressive 
programs in his tenure in Asheville and led in the development and construction of 
Fire Station 13, increasing department staffing and opening a model regional fire 
training facility.  
Chief Burnette has remained a certified and practicing North Carolina Paramedic 
and continues to serve with Henderson County EMS as a Paramedic responder. Chief 
Burnette has earned an associate degree in fire protection from Gaston College, 
was in the first graduating class of the University of North Carolina at Charlotte Fire 
Protection Engineering bachelor’s degree program, graduating with honors, and 
received a master’s degree in fire service leadership. He has held the Chief Fire 
Officer Designation since 2008.  

 
 



2025 City of Burlington Fire Station Location Analysis 
 

  105 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
North Carolina Fire Chief Consulting 

www.NCFireChief.com 
336-266-7998 

 
 
  

http://www.ncfirechief.com/



