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Forward

Chief Ferguson –
BIRCHbark Strategic Consulting, in partnership with Brooks Innovative Solutions, Envirosafe, and Beacon
GIS, is pleased to submit this final report for the Fire Station Feasibility and Facilities Study (RFP#1822714) to the County of Botetourt, VA.
We reviewed information and data provided by the County, heard from the community, evaluated
industry best practices, and used statistical regression analysis to form the recommendations provided
in this study. The model and supporting data tables become property of the County and can be updated
in the future to adjust for any changes in data.
The experienced consulting team included Paul Brooks as lead author and developer of the model,
Robert McNally as GIS and mapping lead, and Gregory Grayson as the community engagement lead. I
served as the project manager and led our efforts on this important project for the County.
We thank you, Chief, for your leadership and assistance through this process and also the contributions
of the many men and women from the County and volunteer fire service who spent time helping to
create the information that led to the creation of this report.
We look forward to answering any questions that you may have.
Sincerely,

Nelsie L. Birch
Founder/President
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Report Organization
The report is organized in chapters to present the findings of the study while satisfying the scope of
work and the major objectives of determining potential new or future station locations for the
jurisdiction. There are four chapters:
Chapter I – Project Overview/Executive Summary
Chapter II – Development Scan
Chapter III – Fire Station Location Study
Chapter IV – Recommendations
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Chapter I – Project Overview/Executive Summary
Scope of Work
The County of Botetourt sought consulting services through a request for proposal (RFP) process (RFP
#18-22714) “for the purposes of evaluating current and historical data to help develop an informed
strategy for future development of the fire and EMS system in terms of physical facilities.”
The RFP stipulated the following:
1. “This work will require a review and analysis of data from numerous sources that impact the
current and projected development of communities and businesses in Botetourt County;
2. Analysis and interpretation of data available from CAD (Computer Aided Dispatch) records will
be needed to depict historical trends and projected future patterns;
3. Analysis and interpretation of existing response zones based on time and distance parameters
established in concert with mapping/GIS vendor (MSAG and Southern Software);
4. A review of the County’s comprehensive plan will be necessary to determine mid and long-term
strategies for the development of communities and business/industry throughout Botetourt
County;
5. Evaluation of existing and proposed plans for roads and alterations to major through ways may
be necessary;
6. Analysis of the Insurance Service Organizations protection classifications and associated
standards that could impact station locations will be necessary.”
This report was the required final deliverable for the project and as required per the RFP, includes the
following:
•
•

•
•
•
•
•

“An executive summary providing an overview of the work done and process used to develop
the final station study report.
Full color maps with visual representations of call for service volumes historically, current, and
projected, including a breakdown by time of day and day of week (weekdays versus weeknights
and weekend days versus weekend nights).
Maps identifying current station locations and current service areas.
Maps identifying areas outside of ISO time and distance recommendations of existing stations
Maps identifying areas of concentrated calls for service (scatterplot or heat maps) with overlays
of current time and distance representations.
Background and analysis of current and projected community needs in regard to fire and EMS
response and station positioning.
Recommendations of areas throughout Botetourt County where future facilities should be
considered. These recommendations should address communities with current facilities that
may not be in the position of greatest impact, as well as areas that have no current facility.”
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After discussions and negotiations with the County, this report does not include the following types of
analysis that is typical of similar studies:
•
•
•
•
•

Any analysis or recommendations for staffing, equipment or apparatus, which would normally
be a part of a standard resource deployment analysis for recommending fire station locations.
Any significant determination of budget impacts and capital planning needs.
Any significant analysis of threshold values for resource deployment.
Any significant performance analysis or performance comparative analysis beyond that which
would normally evolve from other included activities.
Any analysis of deployment performance compared to national standards (NFPA 1221, 1710,
1720) or best practice guidelines (Fire Service Accreditation). This report, however, will use
locally adopted or preferred travel time/distance performance objectives for evaluating existing
and projecting future fire station locations.

Study Process
The study process was multifaceted including the collection, review and analysis of local data, reports,
studies, and other documentation. Members of the team came on site three times to provide
orientation, collect data and information, and facilitate stakeholder input. Team members also visited
each existing fire station site and the emergency communications center. Members participated in a
comprehensive windshield tour of the county, led by local officials, to become familiar with topography,
transportation networks, target hazards, established and evolving communities, and major economic
contributors. Each of the three major areas of development (Gateway Crossing, Daleville Town Center,
and Greenfield Industrial Park) were visited several times and by different team members. The final
report is based upon feedback from the client agency and community, statistical analysis, and modeling
using geospatial tools and techniques.
The Department of Fire & EMS provided relevant documents, reports and raw data, as requested by
the BIRCHbark consulting team, where available and within the team’s capability. Document reviews
have contributed to the body of knowledge for this report. The County team has been generally
responsive in following up on requests for information based upon the document review or making
modifications to reports to add value or improve understanding within the challenges and constraints
for which they work. The team was able to answer some standard deployment questions through data
collection and analysis utilizing existing resources. New views of existing reports or data files were
created to help answer remaining standard questions and contribute to the identification of new
questions and findings. 1
1

The availability and format of data and the process for retrieving data has been challenging for both
the County team and the BIRCHbark study team. The local team advised of some data collection changes
that have occurred during the historical review period of this study and the agencies pursuit of new or
more effective systems for data retrieval and analysis. While this study was not a technology and
business process review of County operations, BIRCHbark recommends that systems, processes, and
products used within the County be improved to encourage and allow review and analysis of data.
9
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A few recently published documents and sources proved valuable and rich with current data and
analysis:
•
•
•

Botetourt County 2010 Comprehensive Plan Update
2014-Present, ISO Rating Notification Letters and Survey Reports
US Census Data Reports
o American Community Survey
o American Fact Finder

Learning and review sessions were conducted with members of the Department of Fire & EMS team,
County administration, and the local governing body, to review the scope of the project and obtain
feedback on the process and direction for the study. Additionally, an orientation meeting was held with
local fire service representatives that helped in understanding local practices, data sources, and the local
teams understanding of the scope of the project and BIRCHbark’s needs.
Interviews were conducted with a number of personnel, both internal and external to the County of
Botetourt. The Fire & EMS project coordinator, Chief Ferguson, was generally available and helped
coordinate with other County departmental staff, when necessary, for additional information or
interpretations. Tours of existing fire stations and of the county and rural fire districts were conducted.
The principal researcher and GIS analyst for the BIRCHbark team made several independent visits to
sites and areas including hot spots and clusters of target hazards. Two visits to the Botetourt County
Emergency Communications/E-911 Center were conducted to understand process and performance of
the call taking and alarm handling functions, which are so critical to Department of Fire & EMS.
BIRCHbark’s team utilized geospatial technology and processes to analyze the current existing
conditions and station service areas. A Service Area Matrix was created for the Department of Fire &
EMS jurisdiction that identifies recommended service areas for existing and future stations. The size and
orientation of the services areas in the matrix are directly related to response capability and desired
outcomes. The matrix provides a model to collect and assess various data elements that evaluate factors
contributing to growth, service demand and service capacity or performance. The model also helps to
quantify threshold values for deployment, capital decisions, and provides a communicable view of the
community’s decisions regarding acceptable and unacceptable risk.
Regression Analysis
Workload and service demand (current and future trends) were identified primarily through trend
analysis of historical experience using regression analysis tools. The relative absence of useable RMS
data, and the dependency upon CAD data limited the detail of projections and forecasts to more general
predictions in broad categories for service demand. Most regression analysis was conducted using linear
regression. When a standard reliability formula that was applied to every measure of the regression
analysis was moderate, a second method, exponential regression was used. Both methods were
presented with the resulting trend line reliability calculation result. To ensure credibility of the results,
forecasting tools were also used to validate or challenge the regression analysis. Two methods of
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forecasting, Growth Trend and Linear Trend, were used and averaged to arrive at specific service
demand targets for each of the next five years for the jurisdiction. Regression and Forecasting analysis
are common statistical tools for predictive analysis and can be replicated by the agency or any other
external stakeholder utilizing the same variable and non-variable data set(s).
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Chapter II – Development Scan
Stakeholder Feedback
The Fire and Rescue industry best practices identify that both quantitative and qualitative data is
necessary for public officials to make responsible policy decisions related to providing essential fire and
rescue services in a community. In order to gather a basic level of qualitative feedback, the BIRCHbark
consulting team provided public feedback for the County by utilizing two core methods – public survey
and community focus group sessions. The complete responses from stakeholder input can be found in
Appendix A.
Survey
A survey instrument was specifically developed for the County as a component of this project. A
“SurveyMonkey” instrument was utilized and the link was provided and distributed by the County—
including multiple media outlets—in a variety of methods and open to public input for approximately
one month. The questions included within the survey were vetted by an organizational psychologist to
ensure that the questions were appropriate for general audiences and that the terminology used was
understandable.
Comparative to communities of similar size to Botetourt County, there was a strong response to this
survey. A total of 148 persons completed the nine (9) question survey. While the responses are not
statistically validated or scientific, they are indicative of representative responses from Botetourt County
residents. Most of the communities within the County were represented at some level within the
responses with most respondents from suburban neighborhoods—reflecting the majority of the
population of the County. Additionally, approximately one-half of respondents had received fire and
rescue services in the past five (5) years.
The general response feedback is as follows:
Respondents were overall satisfied with the quality of services that they received, with 61%
responding that they were either “very satisfied” or “satisfied” with the quality of fire and
rescue services they received. Expectations were being “met” or “exceeded” by approximately
two-thirds of the respondents who had directly utilized fire and rescue services in Botetourt.
Related to quality of service, respondents offered the most feedback on needs, with a focus on
staffing levels and response times. Most negative feedback on quality of service was related to
extended response times for emergency service.
Respondents affirmed their fire and rescue services were effective with almost 60% replying that
they believed that their services were either “very effective” or “effective”. Related to
effectiveness of service, respondents offered the most feedback on needs, with a focus on
staffing levels, growth and supporting volunteers and capital needs. Feedback on ineffective
services was led by comments related to concerns about behaviors, followed by response times
and staffing levels.
Throughout the survey, the need for an additional fire station in the Daleville area in response to
growth and hazard/risk of that portion of that county was noted specifically eight (8) times.
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Focus Group Sessions
In addition to the public survey, two focus group sessions were held in Botetourt County in February
2019. The event was publicized locally and was covered by local media outlets. More than fifty (50)
persons came together at the sessions and offered one-on-one feedback to the BIRCHbark consulting
team, providing additional qualitative feedback. Those in attendance were asked to help identify what
their perceptions were of the greatest strengths of their fire and rescue service delivery system, what
were the greatest gaps within the system, what missed opportunities they saw within their delivery
system, and what were the perceived threats to future success. This SWOT type analysis is effective in
capturing a snapshot of where the community sees their current system and effectively allows for
articulation of improvements that attendees envision necessary to both sustain and advance their
system.
Those in attendance identified great strength in the fire service personnel, both volunteer and career,
and their ability to provide a strong level of service in a county that is diverse geographically.
Collaboration in recent months with county fire service staff was noted as well as the positives of this
study helping to develop a strategic plan before a crisis or failure of the service delivery system
occurred. Additional positives included equipment and the automatic and mutual aid that is prevalent
in Botetourt County between responding fire departments.
Gaps or perceived weaknesses included the need to educate the residents of Botetourt County about
the level of services that they receive so that expectations would be realistic in a county where there are
urban, suburban, rural and wilderness areas, with varying levels of density and fire and rescue service
need and/or risk and hazard. In addition, the group noted concerns with emergency radio coverage for
responders as well as 9-1-1 phone access for residents due to topography and terrain coverage
challenges in Botetourt.
The group identified opportunities to re-engage the fire departments in Botetourt with their core/home
communities to gain further understanding and support. Becoming more in touch with communities
would also help with improving volunteerism and recognizing the need to explore non-traditional
volunteerism roles within the fire and rescue departments in the county. There was advocacy for more
social media use and a higher level of involvement with the high schools to recruit young persons to
become firefighters. Also, the group identified the opportunity to better educate the County elected
officials about the many attributes of the fire service in Botetourt County.
Last, those in attendance offered perceived threats to the future success of the fire and rescue service
delivery system in Botetourt County to include an ever increasing call volume of emergency calls, the
leadership transition that will be occurring within the fire service in the county in coming years, the need
to keep volunteers involved and effectively engaged, and concerns over loss of life and property due to
current staffing levels and the time necessary to assemble an effective firefighting force on a working
structure fire. In addition, the group articulated that they believed the growth of Botetourt County was
outpacing the level of funding resources that were necessary to sustain the fire departments in the
county.
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Overall, the level of public engagement in all input components was high and responses in both the
survey and the community focus groups reflect people who care about their home and their county.
The issues brought forward in these forums are not unique to Botetourt County. However, progressive
actions by county and fire service leaders to listen to these responses and make positive, incremental
enhancements to the fire and rescue service delivery system are essential to sustain and improve these
core local government fire and rescue services for the people of Botetourt County.

Community Description
Botetourt County is located in the west central region of the state. It was formed from Augusta County
to the north in 1770 and named after Lord Botetourt, a royal colonial governor of Virginia. The county
seat is the town of Fincastle. The nearest city
is Roanoke to the immediate south. The Blue
Ridge Parkway and the Appalachian Trail
both traverse north/south along the eastern
edge of the County. Major Roadways
include Interstate 81, US 11, US 460, and US
220.
In addition to Fincastle, other incorporated
Figure 1 - Botetourt County within Virginia
towns in the county are Buchanan and
Troutville. Communities within the county include Eagle Rock, Blue Ridge, Cloverdale, Springwood,
Oriskany, Daleville, Lithia, Arcadia, Glen Wilton, and Nace. According to the Census Bureau, Annual
Community Survey, 2016 Five Year Survey, there are an estimated 33, 231 residents in the county. The
most densely populated area is the southern region of the county near I-81 and US 220.
The county is 548 primarily rural square miles with the Blue Ridge Mountains on the eastern side and
the Appalachian Mountains to the west. The James River’s headwaters originate in the county and
quickly emerge through the Blue Ridge by Apple Orchard Mountain on its way to Richmond and
eventually the coast. Much of the county lies within the Roanoke Valley and much of the land is
preserved in national forests and parks.

Fire & EMS Services
Services are provided by a combination of volunteer and career staff. There are eight facilities that
house apparatus that respond. Most do cross staff the fire and ambulances except for Read Mountain in
the extreme south of the county which has a dedicated career fire engine crew Monday to Friday, 7 AM
to 7 PM.
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Fire Rescue Station

Services

Blue Ridge

Volunteer Fire/EMS

Buchanan

Volunteer Fire/Career EMS

Eagle Rock

Volunteer Fire/EMS

Fincastle

Volunteer Fire/Career EMS

Glen Wilton

Volunteer Fire

Oriskany

Volunteer Medical First Responder

Read Mountain

Combination Fire/Career EMS

Troutville

Volunteer Fire/ Career EMS

Table 1 - Fire & EMS Station names and services

Figure 2 – Overview of County Fire & EMS Locations on the following page illustrates these facilities
within the county along with the roadway infrastructure and terrain of the area.
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Figure 2 - Overview of County Fire & EMS locations
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Development and Growth Trends
According to the US Census Bureau QuickFacts, 2017 Estimates Report, there are 731 employers in the
county providing 10,077 jobs. According to the Virginia Employment Commission, Economic Information
and Analytics, Local Area Unemployment Statistics, the unemployment rate reported for 2017 is 3.6%,
better than both the state and national rates. According to the Virginia Labor Market Institute (Botetourt
County) Community Profile, approximately 20% of Botetourt’s actively employed population live and
work in the county. 80%, or nearly 12,000 persons, commute elsewhere. There are also approximately
7,000 in-commuters.
Of the ten largest employers in Botetourt, three employ more than 500 employees, one employs 250499 and the remaining six employ 100-249.

Botetourt County Top Ten Employers

RANK EMPLOYER
1
2
3

Botetourt County Public Schools
Altec Industries
Dynax America Corporation

4
5
6
7
8
9
10

County of Botetourt
Lawrence Transportation System
Metalsa Roanoke
The Glebe Inc.
Arkay Packaging
Gala Industries
Virginia Truck Center

TYPE
Local
Government
Private
Private
Local
Government
Private
Private
Private
Private
Private
Private

EMPLOYEE
COUNT
500-999
500-999
500-999
250-499
100-249
100-249
100-249
100-249
100-249
100-249

Table 2 - Ten Largest Employers: Source, Botetourt Chamber of Commerce

Zoning and Future Land Use
The vast majority of the county is zoned for agricultural or forest. A very large portion of the county is
dedicated to national and state forests. The overall nature of the county is rural agriculture, remote
undeveloped forest land with small or developing urban clusters in the southern part of the county.
Business development will generally follow two main transportation arteries that bisect the county
north to south, US Hwy 220 and I-81. A review of the existing zoning in Botetourt provides a view of the
impact of undevelopable lands (protected forests), rivers and major roadways that clearly define the
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geography, development and land use for the community. The areas just north of Roanoke county and
near the intersection of US Hwy 220 and I-81 include the largest future development in County.
The southernmost area of the County in the area of US Hwy 220 and I-81 is developing quickly and
includes large expanding mixed-use developments. The service provided in this area falls below
performance objectives for response time due to distance from existing facilities, linear geographical
orientation, traffic load, and high concentrations of people in residential, business, and commercial
activities. This area is a hot spot for service demand and is an area to be strongly considered for
expansion of resources for fire, EMS, and rescue response.
There are a number of special planning areas that have been identified by the community, and one has
its own special area plan adopted to guide their development. These special areas include the Gateway
Crossing Area, Daleville, and Greenfield Industrial Park. These areas are likely to include mixed use
developments or business centers with limited residential.
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Figure 3 – Botetourt County Existing Zoning Map: Source – Botetourt County GIS Department, 2010
Comprehensive Plan Update, February 2011

Final Report March 26, 2019

19

Figure 4 – Botetourt County Future Land Use Map: Source – Botetourt County GIS Department, 2010
Comprehensive Plan Update, February 2011
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Population and Demographic
Population growth in the County of Botetourt has held very steady, changing very little since the last full
census. The population in the year 2010 was 33,196. In July of 2017 the population is estimated at
33,192, virtually unchanged. In Table 3 the 2018
POPULATION GROWTH SINCE 2010
population is projected based upon the previous
YEAR
BoCo.POP.EST.
% Chg.
eight-year annual estimates, resulting in a very
2010
33196
modest increase of just 16 people.
2011
32998 -0.60%
According to the US Census QuickFacts Survey (July
2012
33118
0.36%
1, 2017) 22% of the population is older than sixty2013
32990 -0.39%
five years of age while just 4.1% of the population is
2014
33074
0.25%
under five years of age and 19% are under eighteen
2015
33340
0.80%
years of age. Median household income at $64,733
2016
33150 -0.57%
exceeds that of the US by 7.29% and trails the state
2017
33192
0.13%
median household income by 9.5%. State income
2018
33212
0.06%
levels are highly influenced by the metropolitan
AVERAGE
0.01%
Norther Virginia region and the urbanized Richmond
region. The population is well educated at more
Table 3 - Population Growth since 2010: Source – US
than 92.5% with a high school or higher education Census Bureau, American Factfinder, Annual Estimates
and 28.3% having earned a bachelor’s degree or of Resident population. 2018 based upon forecast from
previous eight years.
higher.
Population density for almost the entire county is considered rural, less than 500 people per square
mile. Small areas of high density are found southeast and east of the Gateway Crossing area.
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Figure 5 - Population Density County Wide
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Figure 6 - Focus on Suburban and Urban Population Cluster
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Future Growth
Population Projection

Total Population Projections
33400
33300
POPULATION

33200

Linear R² = 0.1406

33100

Expon. R² = 0.1408

33000
32900

2023

2022

2021

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

32800

Figure 7 - Total Population Trend Line Projection

At least through 2023 total population will remain relatively unchanged. The annual growth rate for the
overall period was .0047%. The annual growth rate for the last five-year period was slightly higher at
0.13%. It can be estimated that total population for the County will increase to 33,300 residents by
2023.
COUNTY POPULATION
Linear
Growth Trend Trend

Average of
Trends

YEAR

Forecasting
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Linear
33196
32998
33118
32990
33074
33340
33150
33192
33212
33229
33247
33265
33282
33300

Growth
33196
32998
33118
32990
33074
33340
33150
33192
33212
33229
33247
33265
33282
33300

33212
33229
33247
33265
33282
33300

Table 4 - Forecasting Future Population Counts
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The State of Virginia has produced similarly conservative estimates for the population growth in
Botetourt County. The state projects a total resident population in 2045 of 37,306, a 10% increase over
the 2020 estimate.

Population-Countywide
40,000
20,000
0
1970 1980 1990 2000 2010 Est. Proj. Proj. Proj.
2016 2020 2030 2040
Figure 8 - Population Projections, University of Virginia

BOTETOURT COUNTY POPULATION - VIRGINIA STATE PROJECTIONS
POPULATION

2020

2025

2030

2035

2040

2045

33732

34604

35477

36086

36696

37306

Table 5 - Virginia Long Term Population Projections. Source: Demographics Research Group
of the Weldon Cooper Center for Public Service

Valuation Projection

Valuation Projections

$5,000,000,000
$4,500,000,000

VALUATION

$4,000,000,000
R² = 0.9091

$3,500,000,000

2022

2021

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

$3,000,000,000

Figure 9 – Total Valuation Trend Line Projection

Total valuation growth will outpace total population growth from 2017 to 2022. It can be estimated that
total property valuation for the County will increase by more than $353 Million for an 8.44% increase.
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COUNTY VALUATION
Growth Trend

Linear Trend

Linear
$3,542,292,310
$3,655,866,124
$3,647,503,243
$3,936,351,753
$3,903,387,187
$3,952,076,085
$3,972,761,127
$4,021,180,965
$4,084,548,484
$4,187,164,922
$4,266,577,966
$4,339,837,039
$4,414,354,004
$4,490,150,458
$4,567,248,372

Growth
$3,542,292,310
$3,655,866,124
$3,647,503,243
$3,936,351,753
$3,903,387,187
$3,952,076,085
$3,972,761,127
$4,021,180,965
$4,084,548,484
$4,187,164,922
$4,251,344,409
$4,316,986,443
$4,382,628,477
$4,448,270,511
$4,513,912,546

Average of
Trends

YEAR

Forecasting
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

$4,187,164,922
$4,258,961,187
$4,328,411,741
$4,398,491,241
$4,469,210,485
$4,540,580,459

Table 6 - Forecasting Future Valuation

Emerging Locations
There are projects in the planning and or construction stage that can significantly alter the projections
made in the previous section, which were made based upon historical experience. These projects can or
will result in opening previously undeveloped or under-developed areas to new and specific
development that will impact the capability of the Department of Fire & EMS to meet service demands.
This is not a development planning study. There are studies or plans already addressing each of these
areas and more. The following information includes highlights of the findings or implications of these
studies/plans and provides a preview of changes that are on the horizon.
Gateway Crossing
This area is of importance as it includes current and future commercial development, transportation and
infrastructure expansion, and potential land use changes due to the convergence and intersecting of
three major roadways: I-81, US Hwy 220, and US Hwy 11. This area is already rapidly changing. There is
very significant opportunity for mixed use and commercial development in the area. As this area
continues to develop and further urbanize, the increased service demand and existing transportation
network will stress emergency responders that could result in poor response performance.
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Daleville Town Center
The Daleville Town Center is likely the most visible of all mixed-use developments in the county. This
area, and its surrounding communities, is growing at the fastest pace of any planning area. The County
has expressed the need to designate both Daleville Town Center and Gateway Crossing as Urban
Development Areas (UDA) because of the specific infrastructure and transportation needs they present.
In Addition to the Town Center proper, there are neighboring parcels and tracts that present significant
development opportunities. When considering population density (both resident/visitor and commuter/
customer) and service demand, this is the most underserved (by emergency services standards only)
area in the county.
Greenfield Industrial Park
In addition to the acreage and infrastructure that is essentially shovel ready for major industrial
development, this park provides unique business development support with the Botetourt Center at
Greenfield and the Greenfield Education and Training Center. This area offers major economic
development opportunities that can significantly impact available jobs and increased tax base. The
challenge presented to emergency services is that additional critical resources are needed for typical
critical tasks in an industrial response beyond those currently available. This is due primarily to building
size and processes of an industrial or manufacturing scope.
The County and Pratt Industries announced in February of 2019 that Pratt will invest approximately
$20.1 Million and create 50 new jobs as it occupies a large shell building in the complex. This economic
news along with the continuing efforts to develop a history park on site speak to the significance of this
property to current and future development as well as the history of the county.
Like nearby Daleville Town Center, this area is underserved with an obvious absence of closely located
emergency services assets.
These areas are mapped on the following page.
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GREENFIELD INDUSTRIAL PARK

DALEVILLE TOWN CENTER
GATEWAY CROSSING

Figure 10 - Emerging Locations Map
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Chapter III – Fire Station Location Study
This fire protection study and the fire station location study component is not intended to assess
individual fire districts within the county and no analysis of departmental or district operations or
planning was conducted. The work in this study evaluates impacts of growth and the overall system
ability looking from a deployment location perspective only. Staffing and response times were
specifically excluded from the County’s scope of work, therefore the focus of this study is on
distribution, or first due locations (station locations) and based upon a system wide capability. This
station location study includes future projections and forecasts of service demand, and a fire station
service area matrix and model that can inform current and future station location decision making.
For the purposes of this study, incident level rather than unit level data was used in most cases. Incident
data was analyzed at the largest category level. More detail of incident typing within major categories is
not readily available from the records management system and data is not always recorded utilizing
industry standard descriptions and coding. Most incident level data used in analyzing service demand
came from Computer Aided Dispatch (CAD) data. CAD data captures incidents categorized as they were
dispatched rather than as “Situation Found” which is typically found in Record Management System
(RMS) incident data. Six years of data, from 2012-2017, was used in most analysis of service demand to
provide greater accuracy in identifying trends and forecasts. Trend projections and forecasts were made
for five years up to 2022.

Demands for Service
The Department of Fire & EMS responded to 4,863 calls for service in 2017 and a total of 26,607 calls for
service in the period 2012-2017 (the period reviewed by BIRCHbark). During this period, the overall
service demand increased by 17.04% and the annual rate of change was 3.28%. During the six-year
period, there was only one year (2013) when calls decreased from the prior year, and in that year only
by 3.2%.
Medical and rescue2 calls represent the largest service demand over the period with Medical at 77% and
Rescue at 10%. Fire calls accounted for 8% of the total, while the remaining 5% were classified as
‘Other.’ Medical calls have grown by 26.59% with an annual rate of growth of 4.89%. Rescue calls have
actually decreased by -12.8% with an annual rate of decline of -1.46%. Demand for fire incidents is
nearly unchanged, having increase in the entire period by only 2.13% with an annual rate of growth of
0.73%.
The overall rate of change has increased slightly in the last three years as opposed to the first three
years. The annual growth rate for the most recent three years was 5.28%, which is 1.43% higher than
the first three years and is two percent higher than the overall six-year period. This is due in large part to
the increase in EMS medical and rescue service demand. Keeping all in perspective however, the growth
rates are relatively small and do not indicate an aggressive trend.

2

Rescue calls are coded separately in the County’s incident reporting and include: Elevator Rescue; MVC –
Entrapment; MVC – No PI; MVC – Injury; MVC – Bus Accident; Search & Rescue; Water Rescue
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CALLS
PER
ANNUAL%
YEAR
YEAR
CHANGE
2017
4863
4.96%
2016
4633
0.30%
2015
4619
7.05%
2014
4315
7.28%
2013
4022
-3.20%
2012
4155
2012- 2017 OVERVIEW
MINIMUM
4022
-3.20%
MEDIAN
4467
4.96%
MAXIMUM
4863
7.28%
TOTAL
CHANGE
708
17.04%
AVG ANNUAL
%^
3.28%
Table 7 - Total Service Demand Changes, 2012-2017; Source – Department of Fire & EMS CAD Data

2012 - 2017 COMPARISON
2300
1800
1300
800

2012

300

2017

-200

Fire

Medical

Rescue

Other

Total

Figure 11 - 2012 - 2017 Comparison

While the volume of calls for service has increased slightly over the study period, the distribution of calls
by incident type has not changed by more than a few percentage points in any category.
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2017 DEMAND FOR SERVICE
Other, 248,
5%
Rescue, 470,
10%

Fire, 336, 7%

Medical,
3809, 78%

Figure 12 – 2017 Demand for Service

2012 DEMAND FOR SERVICE

Rescue, 539,
13%

Other, 278,
7%

Fire, 329, 8%

Medical,
3009, 72%

Figure 13 - 2012 Demand for Service
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Incident Frequency Analysis
The County requested an analysis of incidents/service demand based upon the frequency of occurrence
for day of week and time of day. The team added year and month to the analysis. The results do not
indicate a significant causal relationship to time of day or day of week upon workload and any
relationship with fire station locations. The greatest relationship between service demand and station
location is incident density and
population density.
The results of the study indicate
very similar patterns from year to
year and very modest difference
from month to month. The
maximum monthly percentage for
the study period was 9.29% of total
calls while the minimum was 7.7%
of total calls, a difference of only
1.59%.

Monthly Workload-Countywide
3500
3000

2018*

2500

2017

2000

2016

1500

2015
2014

1000

2013

500

2012

0

A ‘Day of Week’ study reveals that
1 2 3 4 5 6 7 8 9 10 11 12
call load is almost identical for each
Figure 14 - Monthly Workload * 2018, Jan.-Sept.
day of the week with Thursday and
Friday have a very slight increase
and Saturday and Sunday having a slightly lower service demand. The maximum daily percentage for the
study period was 14.92% of total
calls while the minimum was
Day Workload-Countywide
13.51% of total calls, a difference
4500
of only 1.42%. The actual average
4000
count of incidents for Friday was
3500
2017
622 calls and for Sunday was 599
3000
2016
calls, a difference of only 63 calls.
2500
2015
The median workload for any day
2000
2014
of the week was 638 incidents.
1500
1000

2013

An
assessment
of
incidents/workload by hour of day
0
reveals a wider range than day of
SUN
MON
TUE
WED
THU
FRI
SAT
week but is fairly consistent with
national trends. The lowest
Figure 15 - Day of Week Workload
period of the day for incidents is
10:00 PM until 12:00 Noon the following day, averaging 108 incidents per hour with the lowest hour,
3:00 AM, at 78 incidents.
500
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Hourly Workload-Countywide
350
300
2012

250

2013

200

2014

150

2015

100

2016
2017

50
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Figure 16 - Workload/Service Demand by the Hour of the Day

The highest period of the day for incidents is 8:00 AM until 9:00 PM, averaging 239 incidents per hour
with the highest hour, 2:00 PM, at 261 incidents. The median occurrence rate for incidents by the hour
of the day is 213 incidents.

Hot Spots and Service Demand Projections
All Incident Types
All of the major incident types demonstrate an overall growing trend based upon historical experience.

All Incidents

5000
4500

Fire

4000

Medical

3500

Rescue

3000

Other

2500

Linear (Fire)

2000

Linear (Medical)

1500

Linear (Rescue)

1000

Linear (Other)

500
0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 17 - Growth Trends for All Call Types
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Total responses will likely increase by approximately 1,174 calls to 5,925 for a 24.13% increase over the
next six years. Trending is fairly reliable for total response.

Total Calls for Service
7000
Total

6000
5000
4000

Linear (Total)
R² = 0.8861

3000

Expon. (Total)
R² = 0.8794

2000

2 per. Mov. Avg. (Total)

1000

20
12
20
13
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22

0

Figure 18 - Growth Trend for All Calls for Service

Forecasting tools indicate an average annual growth rate of 3.02% per year with a minimum of 2.86% in
2018 to a maximum of 3.24% in 2019.
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ALL CALLS
Using Growth Trend and Linear Trend to Forecast Numbers.
This is to test and/or support Trending lines in Charts.
These forecasts use a form of regression analysis in each prediction
but work on a series of data one data increase at a time.
Growth Trend

Average of
Trends

Linear Trend

YEAR
2012

4155

4155

2013

4022

4022

2014

4315

4315

2015

4619

4619

2016

4633

4633

2017

4863

4863

4863

2018

5028

5002

5015

2019

5216

5164

5190

2020

5410

5327

5368

2021

5611

5489

5550

2022

5820

5651

5735

2023

6037

5813

5925

Average of two trends is very similar to Linear Regression Trend line
in Total Calls Chart in Regression Analysis.
Table 8 - Forecast for Total Calls for Service
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EMS Medical
EMS incidents account for the largest percentage of all call types and will account for an even larger
percentage of total calls in 2023. EMS Medical and EMS Rescue incidents account for 87% of the total
responses for the overall study period therefore, Figure 1 also reflects EMS incident hot spots.

Medical
6000
Medical

5000
4000
3000

Expon. (Medical)
R² = 0.9374

2000

Linear (Medical)

1000
2 per. Mov. Avg.
(Medical)

20
12
20
13
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22

0

Figure 20 – Growth Trend for EMS Medical Incidents

MEDICAL
Growth
Trend
YEAR
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Average
of
Trends

Linear
Trend
3009
3088
3382
3610
3578
3807
4023
4222
4430
4648
4877
5117

3009
3088
3382
3610
3578
3807
3981
4144
4306
4469
4631
4794

4002
4183
4368
4558
4754
4955

Table 9 - Forecast for EMS Medical Calls for Service

Total responses will likely increase by approximately 1,310 calls to 4,955 for a 34.42% increase over the
next six years. Trending is fairly reliable for total EMS Medical response. Forecasting tools indicate an
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average annual growth rate of 4.49% per year with a minimum of 4.24% in 2023 to a maximum of 5.13%
in 2018.
EMS Rescue3

Rescue
600

Rescue

500
Linear (Rescue)
R² = 9E-06

400
300

Expon. (Rescue)
R² = 0.0027

200

2 per. Mov. Avg.
(Rescue)

100
0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 21 - Growth Trend for EMS Rescue Incidents

RESCUE
Growth
Trend
YEAR
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Average
of
Trends

Linear
Trend
539
383
381
411
468
470
438
438
438
438
438
438

539
383
381
411
468
470
436
434
433
431
429
427

437
436
435
434
433
433

Table 10 - Forecast for EMS Rescue Calls for Service

3

Rescue calls are coded separately in the County’s incident reporting and include: Elevator Rescue; MVC –
Entrapment; MVC – No PI; MVC – Injury; MVC – Bus Accident; Search & Rescue; Water Rescue
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Total responses will likely decrease slightly by approximately 32 calls to 433 for a -6.88% decrease over
the next six years. Trending is less reliable for total EMS Rescue response. Forecasting tools indicate an
average annual regression rate of 1.34% per year with a minimum of -.21% in 2023 and a maximum of –
7.00% in 2018.
Fires
Fire incidents account for the third largest percentage of all call types. The growth is much lower than
for EMS calls but still reflects a upward trend. Total responses will likely increase by approximately 33
calls to 369 for a 9.85% increase over the next six years.
Trending is fairly un-reliable for fire responses. A two-year rolling average was used to test the
regression trend lines. Similar to Other calls, there is a small dataset with spikes up and down in the
variable resulting in a low reliability score. The two-year rolling average method does indicate a
potential for growth in the next two years, which could be considered a general predictor for a few
years beyond. The results of the two-year rolling average model bring a small measure of credibility to
the linear trend lines.

Fire
Fire

390
380
370
360
350
340
330
320
310
300
290
280

Linear (Fire)
R² = 0.0785
Expon. (Fire)

20
12
20
13
20
14
20
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20
16
20
17
20
18
20
19
20
20
20
21
20
22

R² = 0.0842
2 per. Mov. Avg. (Fire)

Figure 22 - Growth Trend for Fire Incidents

Final Report March 26, 2019

39

FIRES
Growth
Trend
YEAR
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Average
of
Trends

Linear
Trend
329
317
355
376
335
336
352
356
359
362
366
369

329
317
355
376
335
336
352
355
359
362
365
368

336
352
355
359
362
365
369

Table 11 - Forecast for Fire Demand for Service

Forecasting tools indicate an annual growth rate of 1.56% per year with a minimum of .90% in 2023 and
a maximum of 4.84% in 2018.
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Figure 23 - Fire Incidents with Major Hot Spots

Again, the distribution of hot spots continues to be consistent across all call types. The largest hot spot
for fire activity is in the area of Gateway Crossing.
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“Other” Calls
“Other” call incidents account for the smallest percentage of all call types. Total annual responses will
likely decrease by approximately 24 calls to 223 for a 9.56% decrease over the next six years.

Other
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Figure 24 - Growth Trend for “Other” Incidents

OTHER
Growth
Trend
YEAR
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Average
of
Trends

Linear
Trend
278
234
197
222
252
248
232
230
229
227
226
224

278
234
197
222
252
248
231
229
227
225
223
221

232
230
228
226
225
223

Table 12 - Forecast for "Other" Demand for Service

Forecasting tools indicate an annual growth rate of -1.75% per year with a minimum of -.76% in 2019
and a maximum of -6.62% in 2018.
Travel Time
Travel time was modeled using GIS technology to evaluate and display current capability/coverage and
to provide an overview of the travel time standards in the standard fire station service area matrix.
Final Report March 26, 2019

42

The following map provides a view of current capability for four minute and eight-minute coverage.

Figure 25 - Four and Eight Minute Travel Time
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The following map presents the current system capability for first due travel time coverage utilizing the
insurance rating model distances as benchmarks. Road miles are measured from each existing fire
facility.

Figure 26 - ISO Travel Distances from Existing Stations
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Fire Station Service Area Model & Matrix
A Fire Station Service Area model for the Department of Fire & EMS has been created as a tool to
identify appropriate fire station locations based upon a desired service level outcome. In this case it is
based upon desired travel times. The service area travel time criteria are based upon the desired
performance outcomes for two critical incidents basis of deployment that are routine events for the
County of Botetourt and its rural fire district.
Basis for Deployment
The desired outcomes for the service area model are fires confined to the room or area of origin and
basic life support with defibrillation within six to eight minutes of onset of cardiac arrest.

Figure 27 - Basis for Resource Deployment

An example of how to display the assumption upon which a fire station location study and plan can be
based and the findings justified is provided in the Basis for Resource Deployment Figure (Figure 27). This
figure represents the relationships of time to fire propagation, generally expected property loss, and
cardiac survival. Although there may be some who will challenge the absolute accuracy of this tool,
many of the current standards and service organizations which routinely deal with these common
hazards and risk use the same general benchmarks. This model assumes that the primary hazards to
plan for in determining the deployment of resources is the cardiac EMS event and the residential
structure fire event.
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Medical Rescue Response with Cardiac Event
The American Heart Association still teaches that brain cells begin to die between four and six minutes
when suffering from a lack of oxygen. Much research now points to a combination of timely CPR and
Defibrillation for survival of cardiac arrest
to hospital discharge. A paper published
Cardiac Arrest Survival
by the University of Washington Press,
and based upon work done at the
University of Washington School of
Medicine, documents in an article titled,
Sudden Cardiac Arrest: A Cardiac Arrest
Survival Formula, suggests that CPR
begun within four minutes of cardiac
arrest and defibrillation begun within six
minutes should result in a sustainable
survival rate of 20% to hospital discharge.
Structure Fire Event
The time/temperature curve for fires,
better stated today as the fire
Source: Sudden Cardiac Arrest: A Cardiac Arrest Survival Formula,
propagation curve, is undergoing
Figure 28 -Press.
Cardiac Arrest Survival Model
University of Washington
considerable scrutiny and may be
changing somewhat due to very valuable and recent research on differences between modern and
traditional residential fire interior configuration, construction, furnishings, and air flow paths. A
generalization would state that there has not been significant data that changes the survivability and
economic loss projections for fires confined to room of origin and fires that extend beyond room of
origin. There is evidence that in modern structures, the time/temperature curve looks very different and
that flashover can occur much earlier in the event. The biggest changes so far based on recent research
are not substantially changing the recommended times for response or even the critical tasking and
staffing requirements, but rather in the order of critical tasks and the tactical decisions made during the
initial attack on the fire. Generally, we can still apply the guidance from figures like the Fire Propagation
Curve identified by Gerard and Jacobsen. Figures very similar appear in many other guidance
documents, such as NFPA 1710 & 1720.
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Fire Propagation Curve

Figure 29 - Fire Propagation Curve

Time is a critical and measurable element in emergency response and can be directly related to incident
outcomes. Although the current research and information on time to flashover is undergoing significant
updating, it is clear that there is a point in time before which we must assemble and deploy an
appropriate and effective response force in order to impact the outcomes for lower loss of life and
injury as well as reduced property losses. The NFPA Fire Analysis and Research Division reports
differences in outcomes in NFPA Standard 1710, Annex A: Explanatory Material. There is a documented
increase of more than 1,000% in civilian deaths when fires extend beyond room of origin to floor of
origin. Civilian injuries increase by 153% and property loss per structure fire increase by 149%.
Survivability of the victim(s) has been associated with time for both EMS and fire incidents. Even the
safety of our responders and reasonable expectations for responder capability has been related to time
in recent research.
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Consequences of Flame Spread
per 1000 Fires
1.91 – Civilian death rate for fires confined
to room of origin
22.73 – Civilian death rate when fire
extends beyond room of origin to floor of
origin
Source: NFPA Fire Analysis and Research Division as
reported in NFPA 1710 Annex A.

Travel Time and Explanation of Matrix
The matrix used in the fire station location model
then reflects the desired travel times. The matrix
reflects a four-minute travel time. Total Response
time then for first arriving units to the scene of a
structure fire or a cardiac event should be within
six to eight minutes to achieve the desired
outcomes. This matrix can be laid down over the
community and existing resources to better
evaluate and plan deployment.

Station Service Area Matrix

The matrix uses diamond shaped representations
of station service areas. The shape and size
Figure 30 - Consequences of Flame Spread per 1,000 Fires
represent an ideal station service area that meets
travel time standards. The grids in this matrix are
three miles distant from maximum point to point and covers an area of 4.5 square miles. This provides a
standard tool for collecting and analyzing data according to critical growth, service demand, and service
capability factors for resource deployment planning.
The orientation of the Standard Service Area Matrix
is based upon evaluations of population and service
demand concentrations and other factors so that the
greatest concentrations of people and economic
drivers, as well as service demand generators, are
captured within a recommended deployment model
that requires the least number of assets. More simply
said, the model is designed to maximize assets and
address risk while still giving consideration to
economic realities found in any given community.
Each category has a set of factors. These factors are
weighted since they are all considerations in making
deployment decisions but are not generally equal in
terms of impact. Decisions about weighting are local
decisions and should be made deliberately and based
upon analysis and data, not to drive a specific
outcome. The local Department of Fire & EMS study
team was briefed on factors and weighing during the
initial orientation/interview process to establish the
specific factors and weights used in this study.
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Service Area Evaluation Factors
Growth Factors
Developable Land
Population
Developed Land
ISO Hydrant Count
Sub-Total

5.00%
10.00%
15.00%
10.00%
40.00%

Service Demand Factors
Call Volume
Commercial Sq Footage
Risk Score
Property Valuation
Sub-Total

5.00%
5.00%
15.00%
15.00%
40.00%

Performance / Capability
Distance to Fire Station
Over 4 minute Calls
% Covered in 4 Minutes
Sub-Total

5.00%
10.00%
5.00%
20.00%

Grand Total

100.00%

Table 13 - Service Area Evaluation Factors
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Growth factors are directly related to increasing or decreasing service demand. You can use other
growth factors, but population and development related factors are easily understood by community
decision makers. In Botetourt, population and development growth are the biggest known factors
affecting the community. A relationship to the districts ISO rating is appropriate since there is an
economic impact upon the property owners who also typically fund the fire department.
The model created for Botetourt County is made up of 130 standard station service areas. The size of
the service area is based upon four-minute travel times. A discussion of travel time is presented later in
this chapter. Travel times are directly related to outcomes, but the deployment of resources is a
complex subject in which time and distance is a part of but not the only factor in decision making.
There are two distinct areas in Botetourt County which must be considered in emergency services
deployment. The vast majority of the county is rural in nature with most land considered to be remote
with very sparse population and development. Other much smaller but concentrated areas are urban in
nature and require greater resources deployed in order to respond much quicker. When the reader
considers the application of the standard fire station service area matrix and model to the county and
laid over other data like population and service demand the distinctions are obvious.
It must be understood that the standard station service areas are meant as planning and evaluations
tools which present optimum coverage, but reality must consider risk, economics, and availability of
assets which mean that actual service areas assigned to stations will look different. The rural, remote
areas to the north in the county require fewer assets than the urban areas around Gateway Crossing,
Daleville, and the Greenfield Industrial Park.
The Botetourt Station Matrix 2019 created for Botetourt County is presented on the following page.
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Figure 31 - Botetourt Station Matrix 2019
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Service demand factors are the results of growth factors. Growth factors are predictive of service
demand, while actual service demand factors relate directly to the communities changing need and
requirements for service delivery. As growth and service demand factors increase, the need for new
resources, or additional resources, inside the station service area increase. Risk is among the highest
weighted factors and relates directly to deployment. Risk was scored based upon a building code
relationship to the building occupancy code. Risk in Botetourt is distributed very similarly to population,
valuation, and service demand.
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Figure 32 - Distribution of Risk
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Performance and capability factors reflect the department’s ability to respond to increasing or
decreasing demand based upon growth or other changes. As growth and service demand increase, their
ability to meet the demand becomes more challenging. When all of the categories are scored and
combined, the service area score is determined. The higher the service area score is, then the greater
the need for resources.
When analyzing Botetourt County, it is obvious that there are distinctly different characteristics of the
communities served by the county’s fire and EMS assets. There is an area in the south end of the county
that has developed, and continues to develop, into an urban nature. The vast majority of the county,
however, could be described as sparsely populated and developed with the majority of land designated
as forest or agriculture. The majority of the county then can be described as remote versus urban. The
national standards for deployment vary significantly for urban vs remote areas. There are even two
different national guidelines for travel time for each with travel times for emergency services response
ranging from four minutes to eight minutes. In the majority of the county actual response time exceeds
both standards but generally in areas with very low service demand. In our study, the consultants
applied both travel times to the scoring of standard station service areas and comparative relationships
were very similar. Therefore, the majority of the maps and scoring presented in this study are based
upon a four-minute travel time, the most conservative and the time which will result in improved
outcomes.
It is understood however, that in remote areas it is not feasible or desirable to deploy assets so that
every standard station service area has assets such as a fire and EMS station, apparatus, and staffing. In
remote areas it should be understood that a single station does and should support more than one
standard station service area according to the matrix. The presentations in this report provide data and
visual references for decision makers when evaluating deployment and resources in more remote areas,
and when deliberations may be underway for locating or relocating resources in underserved areas.

Service Area Scoring
The results of the service area scoring can best be understood in a strategic view provided by a chart
(see Figure 33) sorting the relationship of final scores for significant service areas. The planning/service
areas are named for a significant feature or known geographic reference that lies within the service
area, or simply by an assigned grid number. Remember that the score is based upon features found
within the planning grid.
The score for each service area is a dynamic factor that reflects a snapshot of the compilation of factors
for Growth, Service Demand, and Capability. The scores would change as underlying factors change. It is
recommended that the service area model be updated annually so that changes can be tracked and
analyzed. A copy of the necessary worksheet will be left with the agency as a part of a data library
developed by the researchers during the course of the study.
The scores are not valid for external comparison. The number is to inform a comparison of areas within
the County. The reader of the report should focus more on the relationships between service areas and
their scores in order to prioritize service areas where resources need to be deployed.
Final Report March 26, 2019

53

Standard Station Service Area Scoring
Top 15

14 - Gateway Crossing

35 - Fincastle Sta.

137.24

9

136.51

13 - Daleville Towne Ctr

134.16

16

238.48

130.24

20 - Greenfield Ind. Pk.

123.17

23 - Blue Ridge Sta.

115.88

8

114.69

77 - Buchanan Sta.

109.01

1 - Read Mtn. Sta.

94.00

29

87.58

15

87.29

67

85.56

37

84.92

21 - Troutville Sta.

78.24
0.00

50.00

100.00

150.00

200.00

250.00

Figure 33 - Standard Station Service Area Scoring

Figure 33 presents the top 15 standard fire station service areas with a title that reflect an existing asset,
a description of the area or the matrix number as a reference to the service area map. The service areas
are prioritized based on the scoring during this specific study. The bars are color coded as follows:
Red – Services areas needing additional emergency services assets when there is not an existing
fire station.
Orange – Service areas adjacent to those needing additional assets which also rate highly but
can benefit from new assets deployed into other areas.
Green – Service areas scoring high but already have assets deployed in them.
Blue – Service areas scoring in the top 15 but are not considered to be developed enough for
new assets at this time.
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It must be noted here that service area #21 scores at the bottom of the top fifteen and is occupied by
Troutville assets and fire station. The Troutville station serves a larger district that includes other
standard station service areas. The Troutville fire district also includes the Gateway Crossing area and
the Daleville Town Center.
Another way to visualize the results of the service area assessment and scoring is presented in the
following map. Each grid is colored according to scores.

Figure 34 -Map of Grid Weighted Scoring
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The following are attributes from seven areas. Two have existing fire stations and are included to
provide a reference to areas which the community has already determined it appropriate to deploy
resources.
Fincastle Station – Grid #35
This service area includes the Fincastle Combination Fire and EMS Station, the Town of Fincastle (the
County Seat), the County Administrative Offices Campus, County Courts and the Law Enforcement
Center. Major roadways include US Rte. 220. This grid is ranked #2 overall based on Service Area Score
and is the highest scoring grid with an existing fire station.
Resident Population – 559
Resident Population as a % of Total County Population – 1.69%
Structure Square Footage – 627,403
Property Valuation - $167,937,000
Based on Modeling, the % of Road Miles Uncovered in Four Minutes – 92.09%
% of Actual Calls over Four Minutes Travel Time -16%
Service Demand Annually – 287 Calls
Blue Ridge Station – Grid #23
This service area includes the Blue Ridge Volunteer Fire and EMS Station and is one of the most
populated grids in the county. The area is principally suburban in nature. The major roadway is US Rte.
221. This grid is the second highest scoring which already has a fire station. It is the seventh highest
scoring grid overall in the matrix. This grid along with Fincastle – Grid #3 provide bookends and
benchmarks to illustrate the communities’ historical decisions for deploying resources and are the
closest comparative grids to consider for threshold values when considering new resources in other
grids.
Resident Population – 2,962
Resident Population as a % of Total County Population – 8.94%
Structure Square Footage – 1,673,368
Property Valuation - $167,937,000
Based on Modeling, the % of Road Miles Uncovered in Four Minutes – 92.09%
% of Actual Calls over Four Minutes Travel Time -16%
Service Demand Annually – 225 Calls
Gateway Crossing - Grid #14
This service area has been designated for development as the Gateway to the County. Driven by traffic
on major local roads and an interstate highway, commercial development is intense in this area. The
major roadways are I81, US Rte. 220 and US Rte. 11. US Rte. 220. Older but dense commercial
56
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development is also found along US Rte. 220 and Us Rte. 11. The area is principally urban in nature and
is the one of the fastest developing non-industrial areas in the county. This grid is the second highest
scoring grid without an existing fire station and is the fourth highest scoring overall in the matrix. This
grid is a candidate for deployment of additional resources.
Resident Population – 997
Resident Population as a % of Total County Population – 3.01%
Structure Square Footage – 663,170
Property Valuation - $130,514,200
Based on Modeling, the % of Road Miles Uncovered in Four Minutes – 84.98%
% of Actual Calls over Four Minutes Travel Time -99%
Service Demand Annually – 618 Calls
Daleville Town Center – Grid #13
This service area includes commercial and residential mixed-use development in Daleville Town Center,
commercial development along the major highway, and other surrounding residential developments.
The area is principally urban in nature and is the fastest developing non-industrial area in the county.
The major roadway is US 220. This grid is the second highest scoring grid without an existing fire station
and is the fourth highest scoring overall in the matrix. This grid is a candidate for deployment of
additional resources.
Resident Population – 1,720
Resident Population as a % of Total County Population – 5.9%
Structure Square Footage – 1,378,706
Property Valuation - $179,898,000
Based on Modeling, the % of Road Miles Uncovered in Four Minutes – 49.2%
% of Actual Calls over Four Minutes Travel Time -100%
Service Demand Annually – 262 Calls
Greenfield Industrial Park – Grid #20
This service area includes large existing industrial facilities, large tracts for additional industrial
recruitment and development, historic properties, some commercial and residential properties including
a large residential development that is nearly built out. The area is principal generator for new infusion
to the local economy and tax base and has the highest assessed valuation of any grid in the matrix. The
major roadway is US Rte. 220. This grid is the third highest scoring grid without an existing or nearby fire
station and is the sixth highest scoring overall in the matrix. This grid contains properties, that due to
size or occupancy, require a greater level of resources in an effective initial response force. This grid is a
candidate for deployment of additional resources.
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Resident Population – 1,066
Resident Population as a % of Total County Population – 3.22%
Structure Square Footage – 1,264,602
Property Valuation - $214,036,600
Based on Modeling, the % of Road Miles Uncovered in Four Minutes – 50.62%
% of Actual Calls over Four Minutes Travel Time -100%
Service Demand Annually – 213 Calls
Grid #9 and #16
These service areas include commercial and residential development that is urban and suburban in
nature. They are located in the southeastern corner of the county and are in close proximity to other
developed and evolving areas. Although these grids do not have an existing fire station within the grid,
they are near existing Read Mountain and Blue Ridge. The major roadways are US Alt. Rte. 220, US Rte.
11 and US Rte. 221. Grid #9 is the third highest scoring grid overall and Grid #16 is the fifth highest
scoring overall in the matrix. These grids are not considered candidates for additional resources due to
the close proximity of existing fire stations. If circumstances were to present themselves, a relocation of
the Read Mountain station into Grid #15 could improve deployment in that area of the county while
better supporting an initial effective response force into the Gateway Crossing, Daleville, and Greenfield
Industrial Park.
Grid #9

Grid #16

Resident Population –

3,213

2,342

Resident Population as a % of Total County Population –

9.7%

7.07%

Structure Square Footage –

2,476,333

1,544,027

Property Valuation -

$274,707,400 $164,407,600

Based on Modeling, % of Road Miles Uncovered in 4 Minutes – 93.02%

9.6%

% of Actual Calls over Four Minutes Travel Time -

49%

64%

Service Demand Annually - Calls

280

274
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Chapter IV – Recommendations
These recommendations are in priority order.
1. Systems, processes, and products used within the County should be improved to encourage
regularly scheduled review and analysis of data. Specifically, an integrated Computer Aided
Dispatch (CAD) and Incident Records Management System (RMS) should be pursued.
2. Develop plans for the extension of resources to better serve the three areas of Gateway
Crossing, Daleville Town Center, and the Greenfield Industrial Park. This can be accomplished
with a new fire station and assets located in Grid #14 or #13 along the US Rte. 220 corridor. Our
recommendation is for a single station that can provide improved service to all three grids due
to the growing risk but in consideration of the economic impact of multiple stations. This station
should house one engine company and an EMS unit.
3. As the Daleville and Greenfield areas continue to develop commercially, a future evaluation
should consider the deployment of an additional ladder company in the station recommended
in #2 above. This service area has commercial and large industrial properties. This company
would contribute measurably as an additional unit for effective response force deployments.
4. Circumstances may arise that allow or require the county to re-evaluate its deployment at the
Blue Ridge and Read Mountain sites. If such an opportunity were to arise, it is recommended
that a re-location of Read Mountain be considered.
5. Existing stations should be evaluated when their life cycle indicates the time for replacement
and relocation be a consideration, especially when the existing station is within an existing flood
zone. The Standard Station Service Area Matrix can be used as a guide to evaluate future
options for the existing stations.
6. The Standard Station Service Area Matrix created for and provided to Botetourt County in this
study can and should be used to identify future additional stations (or more efficient sites for
relocation of existing stations, as discussed in recommendation #5).
7. This study recommends the county and fire districts focus services in the areas of greatest
development and population density in the southern part of the county. The stations located to
serve communities in the rural and remote areas are adequately located currently for the
existing service demand. Those facilities and equipment however must be routinely evaluated to
ensure their operational readiness and effectiveness for the risks and demand.
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Appendix A: Complete Responses and Questions from Stakeholder Input
Community Input Survey
Specific data by each question is listed below as the respondents answered each question and all actual
substantive text responses:
*Q1
Are you a resident of Botetourt County?
Answered: 148
Skipped: 0
Yes, No
ANSWER CHOICES
Yes

RESPONSES
95.27%
141

No

4.73%
7

TOTAL

148

*Q2
If so, which area of Botetourt County do you most closely associate yourself with?
Answered: 148
Skipped: 0
Arcadia, Blue Ridge, Buchanan, Cloverdale, Daleville, Eagle Rock, Fincastle, Glen Wilton, Hollins,
Laymantown, Lithia, Nace, Oriskany, Read Mountain, Springwood, Troutville
RESPONSES
ANSWER CHOICES
Arcadia
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RESPONSES
ANSWER CHOICES
0
Blue Ridge

14.19%
21

Buchanan

11.49%
17

Cloverdale

6.76%
10

Daleville

13.51%
20

Eagle Rock

6.08%
9

Fincastle

17.57%
26

Glen Wilton

1.35%
2

Hollins

0.68%
1

Laymantown

0.68%
1
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RESPONSES
ANSWER CHOICES
Lithia

0.00%
0

Nace

0.00%
0

Oriskany

0.00%
0

Read Mountain

3.38%
5

Springwood

0.68%
1

Troutville

23.65%
35

TOTAL

148

*Q3
Which area would you consider that you primarily live in:
Answered: 148
Skipped: 0
Urban, Suburban, Rural, Wilderness
ANSWER CHOICES
Urban (more than one home or business per acre)
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ANSWER CHOICES

RESPONSES
30

Suburban (homes or businesses on one to five acres)

43.92%
65

Rural (parcels of land greater than five acres with public access roads)

35.81%
53

Wilderness (rural undeveloped area without public access roads)

0.00%
0

TOTAL

148

*Q4
Have you received any service provided any fire department or rescue squad in Botetourt County in
the last five (5) years?
Answered: 147
Skipped: 1
Yes, No
ANSWER CHOICES
Yes

RESPONSES
50.34%
74

No

49.66%
73

TOTAL
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*Q5
How satisfied are you with the overall quality of services provided by the fire and rescue departments
in Botetourt County?
Answered: 148
Skipped: 0
Very Satisfied, Satisfied, Neutral, Dissatisfied, Very Dissatisfied
ANSWER CHOICES
Very Satisfied

RESPONSES
35.14%
52

Satisfied

26.35%
39

Neutral

17.57%
26

Dissatisfied

5.41%
8

Very Dissatisfied

3.38%
5

Not Applicable

12.16%
18

TOTAL

148

*Q6
If you received emergency services from a fire department or rescue squad, did the overall response
time that was provided:
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Answered: 148
Skipped: 0
Exceed your expectations, Met your expectations, Was slower than your expectations, Not Applicable

ANSWER CHOICES

RESPONSES

Exceed your expectations

18.24%
27

Meet your expectations

24.32%
36

Was slower than your expectations

20.27%
30

Not Applicable

37.16%
55

TOTAL

148

*Q7
Do you have any specific feedback about the quality of services that is most important to you?
Answered: 86
Skipped: 62
Up to date equipment and trained personnel.
Response time.
While I have not had services, my elderly parents have. We are very pleased with response times and
quality of care family members have received.
Response times took a while since the paid medic truck was already out on a call.
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Need EMS in Daleville.
Had to rely on Roanoke County for ambulance trip to the hospital.
Response time, quality, professionalism.
I think the speed at which crews respond is one of the most important things given the distance from a
hospital.
Excellent
I feel we need more career staffing at all our firehouses. We need more career staffed fire trucks.
Increase number of paid staff. Our population is increasing very fast.
I would like to see a Fire Engine staffed by paid personnel back in Fincastle.
Why have we wasted tax money in this ridiculous meeting?
After the meeting, I certainly think it was a waste of money! We have great volunteers and need to
support this organization.
In order to reduce the response times within my area add an additional station in the Daleville /
Greenfield area. Preferably paid staffing.
A fire/rescue facility in the Daleville area would be great and response time to our family business and
home would be shorter.
Quick response time from personnel that are well trained and have plenty of experience. They also need
to use their skills often.
Everything is working well. Leave it alone.
Need to have another medic unit stationed in Eagle Rock.
More paid crew to have quicker response times. Minutes and seconds count and anytime you can get
there quicker is a good thing.
I expect a quick response of trained, compassionate firefighters and medics.
More paid fire engines are needed. Volunteers are great, but when they are at work their response is
limited.
Volunteers and paid staff need to be more professional with the public and other members.
Too Long of a Response; Very Unprofessional.
I believe if a new station is built it should be a career only station.
Final Report March 26, 2019

66

Troutville Fire Department was very respectful and helpful with the tragedy my family faced.
Took forever
I felt like I needed more feedback from EMS about whether I needed to go to the hospital or not.
Speed! Should be staffed and ready to respond ALWAYS.
Who checks on business to make sure they are compliant with safety (requirements)? I have visited
several businesses that I feel need to be looked at.
Slow response for EMS but this was prior to paid EMS personnel.
Keep the volunteers - they respond quickly and they don't do it for the money.
The first fire truck that arrived on scene had two people on it.
Advanced Life Support (ALS) care.
I was very pleased with the service I received.
Response times with an adequate number of trained staff to handle an emergency.
Lack of communication with both dispatcher and units. More paid staff are needed.
Appreciate that other squads fill in. Would be nice for EMTs and patients if the air conditioning worked
in the hot months in all of the ambulances.
We do not need another fire station in Botetourt County. We need to fix the schools before spending
any money on Fire and EMS.
Prompt response times, professionally trained staff.
We need a single professional system with volunteers helping if they are willing to be part of the new
system with Board of Supervisor support.
We live close to the Catawba area so there are times we have to pay the Roanoke squad because they
get here first.
Nice professional folks that were very informative and passionate about my care.
General summarization of these responses:
(8) Positive to Level of Service: 1,3,9,17,26,35,40,43
(5) Negative to Level of Service: 6,23,24,28,38
(4) Negative to Level of Service – response times: 4,27,31,42
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(1) Negative to Level of Service – staffing: 33
(8) Needs – staffing: 10,11,12,15,20,22,25,37
(4) Needs – response times: 11,16,29,36
(3) Needs – other: 5,19,41
(9) Other: 2,8,13,14,18,21,30,32,34,39
*Q8
How would you rate the overall effectiveness of fire and rescue services in Botetourt County against
your personal expectations?
Answered: 144
Skipped: 4
Very Effective, Effective, Neutral, Less than Effective, Not Effective
ANSWER CHOICES

RESPONSES

Very Effective

22.92%
33

Effective

36.81%
53

Neutral

25.00%
36

Less than Effective

14.58%
21

Not Effective

0.69%
1

TOTAL
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*Q9
Do you have any specific feedback about the effectiveness of services that is most important to you?
Answered: 75
Skipped: 73
With growth, staff & equipment needs to increase too. Stations need to be strategically located too.
Without this, response will not be as effective.
Volunteers are not guaranteed. When they do show up, it’s only a few people who are most likely not
up to date with current practices and tactics.
Response time is important and growth is mostly around Daleville.
Staffing should be priority.
I think that if you lower the hiring age to 18 or 19, more people would apply. I would more than gladly
apply.
Need more staff to cover the county and protect our people. Need a Fire Marshal.
Hydrants need more frequent flushing, checks, and repair.
We need more paid staff.
This was a joke. Support the volunteers and quit hiring people that aren’t even in our community!
The volunteers we have in Botetourt County are a must! Why we don’t focus on updating their
firehouses and equipment rather than spending money.
Decrease response times and provide more 24 hour paid staffing on fire apparatus.
Botetourt Fire and EMS needs to keep pace with the expanding population and commercial
development, specifically a Fire Marshal to review building plans.
Another station in Daleville.
Personnel need to be professional in appearance and proficient with skills.
I think the system is working well and is on a good path for the future.
Response times could be better.
I believe a 911 call should be answered and people arrive on scene in at least 15 minutes. If that isn’t
achievable, the area needs more help.
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I expect the personnel responding to provide me and my family the same level of service they would
expect for theirs.
More paid fire engines.
If one can’t be vested as a team member that person should not volunteer or work for the county.
Response times are needed to improve as well as staffing of Fire apparatus in all areas.
I believe time is everything. When someone calls 911, there should be someone at the station.
Unfortunately, volunteers are a dying breed.
Slow
Professional and efficient in care.
The county has not put the resources necessary to public safety to meet expectations.
Need 24-hour coverage county-wide.
The non-profit retirement facilities like the Glebe are costing the Botetourt taxpayers a huge amount of
money.
It took an extend time for a fire truck to show up when the station is just down the street.
Due to the high level of service required by our population in the south side of the county, our resources
are often depleted.
I feel there is a higher need of rescue in the south side more so than fire.
Considering the dynamics facing the Fire & EMS system in Botetourt, I would argue their effectiveness is
outstanding and should be commended.
Could use more help.
I feel that the volunteer services are a vital part but I'm not sure there are enough adequately trained
personnel.
Communication with dispatcher and units and volunteers. More paid staff needed in the county.
Appreciative of all efforts. Daleville needs station. Want schools to coordinate with EMS so students can
participate & get credit.
Botetourt must keep up with growth of the county in areas specific to Daleville. We must focus on
continued support for the volunteer departments.
One system, annual fitness requirement for all volunteers and professional staff, and train the 911 staff
better.
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They do a great job. It just takes a long time to get here.
Thank you so much for the prompt response and care provided to our family when called.
The county has been able to answer most calls but frequently becomes overwhelmed. Add a station and
truck to Daleville (the busiest service area)
I feel safe with all the services Botetourt County offers
The service needs to be provided faster with more certified personnel.
Response time and responder knowledge.
Don’t take pictures on calls!
Very well. I would be great if there were (funds) to compensate volunteers to encourage recruitment
Keep Engine 7 in their first run area!
We shouldn’t have to wait as long as we do for services. Staff more stations.
Crews need to have the proper equipment and training to provide effective services.
Troutville likes to turn on their lights and sirens just to get through a stop light and turn them right back
off.
Kudos Company 2!
I haven't had a need for service.
More staff. Volunteer membership is not what it once was. We deserve fast service in an emergency.
Services are good. There needs to be more support to the volunteer side, since they are giving so much
back to the community.
The people coming to help need to be effective at their job. Not just show up and stand around.
Volunteers are unreliable and lack of political backing for career efforts.
Departments are underfunded. Need more and better (equipment). Career staff should receive better
pay than any locality close to keep and attract the best.
They saved my life!!!
I appreciate folks working to keep 81 open as much as possible.
General summarization of these responses:
(7) Effective responses: 15,24,31,39,41,57,58
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(10) Ineffective responses – behavior/other: 5,7,9,14,25,27,29,44,49,54
(8) Ineffective responses – response times: 16,17,23,28,38,40,42,47
(4) Ineffective responses – staffing: 2,6,8,33
(9) Needs – staffing: 4,11,19,21,26,32,34,52,55
(7) Needs – other: 18,20,37,43,46,50,51
(6) Needs – growth: 1,3,12,22,36,30
(4) Needs – volunteer support: 10,45,48,53
(3) Needs – capital: 13,35,56

Specific Findings of the Community Focus Groups (SWOT) highlight the following
responses:
STRENGTHS
- Combination of career and volunteer combined “seamless” system
- 7 volunteer stations – Strong volunteer membership <30 years old
- Strong leadership with dialogue working toward common goals especially recently
- Proactive – example study – more preventative than reactionary = leadership not waiting until
there was a problem
- Equipment – modern PPE and apparatus – proactive
- Training together makes it seamless
- Multiple agencies working together in response – Auto & Mutual Aid
- Level of service delivery with emergencies – example recent tanker fire
- Do job well and make public feel safer
- Good reputation – competent – will be there for citizens
- Good equipment
GAPS
-

Location of stations could benefit from stations be closer to population
o Catawba Road example
Large County with 540 square miles – lower call volume areas have needs
Inconsistent cell phone service to be able to reach 9-1-1
Expectations of municipal level service for services
o Understanding the Botetourt level/ability to provide
Rural level of service demands on service delivery
Diverse county geographically
Perception – “I pay the same taxes and I want the same level of service”
All categories of service – urban, non-urban, rural, wilderness
Outdated radio system backbone or infrastructure – multiple areas of the county where we
can’t communicate
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OPPORTUNITIES
- Historically, community fire departments were hubs of the community. Re-engage with
community to be more knowledgeable about the system. Educate/Engage tighten bond. Better
support would be found.
- Education would help people understand the importance and dependence on donations
- Adding volunteers
- We always want to do better – more training
- Helping people know who is serving them – be more in touch with community
- Expanding non-traditional service areas to volunteer in department – many other roles
- Utilizing social media to educate, promote what Fire Departments are doing – education &
encouraging volunteerism
- High School Fire program could be better than in the past with county support
- Educate elected officials about the value of fire & EMS
o Economic development, insurance
o Sense of safety and security
THREATS
- Recruitment and retention both career and volunteer
- Keeping up with call volume
- Need to develop strong leaders. Concern with losing good leaders succession plan
- Need job knowledge about the time commitment of volunteering – all-inclusive career and
volunteer – need longer than 5 years of volunteerism
- Ensure volunteers have good communication so they do not feel left out in any way.
- Importance of pride and ownership – not allowing volunteerism to suffer due to career
firefighters answering the call
- Financial sources keeping up with expenses
- Need for fire and injury prevention – helping businesses and target groups
- 2nd and 3rd due companies – Effective Firefighting Force (EFF)
- Botetourt economic development is outpacing public fire protection – loss of employment and
funds
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