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EXQCUtive Summary Top Five Priorities

Associates to objectively evaluate the operations,
deployment, and staffing of the fire department. The
department was motivated by the desire to ensure that the current

level of performance was meeting the communities demand for
service now and into the future. Fitch & Associates has completed
an evaluation of the department utilizing four years of historical
data between 2019 and 2022. The evaluation included
comprehensive quantitative data and Geographic Information
System (GIS) analyses to determine the distribution,
concentration, and reliability of fixed and mobile response forces.
An assessment of the operation of the department was also
evaluated. This executive summary highlights the most
substantive recommendations and alternatives developed for the
department.

T he City of Dayton Fire Department contracted with Fitch & &P

Overall the department provides a good, reliable service to the
community. There are opportunities that have been identified to
provide a more effective, reliable service to the community. The
department provides service to the community with a primarily
paid-on-call workforce with the exception of the career fire chief.

Improve data collection
and quality assurance.

. Develop a strategic

implementation plan for
fire station 3.

. Consider adding a full-

time assistant chief and
fire inspector/fire
marshal as funding is
available.

. Monitor effectiveness of

staffing model and
potentially shift to a duty
crew.

. Evaluate multi-purpose

vehicles.

One of the biggest opportunities for the department is to ensure 2022 Total Number of Incidents:

that it adapts as the community develops. The community is

459

positioned to transition from a rural to a suburban community
when considering population density. The department is well
positioned to cover the northern portion of the community, yet
the southern portion of the community is where much of the
development is slated to occur. A second topic for consideration
is monitoring and adjusting the staffing model of the department
as the demands grow and challenges of recruiting and retaining

Other

paid-on-call firefighters grow.
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Citywide Future

The 2040 Comprehensive Plan for the City of Dayton, MN outlines the current and projected future
demographics, infrastructure, and development within the community. This plan is helpful in determining
the future needs of the fire department. Determining the exact demand of the fire department into the
future depends on numerous variables. Some of the variables include the types of development that
occurs within the city. For example, a senior apartment complex will have a higher risk and demand for the
fire department services compared to a market rate apartment complex. The Comprehensive Plan is
helpful in determining the need for fixed facilities, water supply, and types of risk the department may need
to be prepared to mitigate.

The 2040 Comprehensive Plan identified population Population Projections
projections for 2020 at 5,900, 2030 at 7,900 and 2040

at 10,400. Based on the census information the 2020 Year | Comp Plan | Projection | Difference
population was reported to be 7,262 which is 1,362

higher than projected. The current projection from the 2010 4,617 N/A N/A
Dayton Community Development data places the 2023

population of Dayton at 10,295 which is much closer to 2020 5,900 7,262 1,362
the 2040 population projection than the 2030 N

projection. Based on the current rate of growth, Dayton 2023 N/A 10,295 N/A
will far exceed its current population projections. Using

the 2010 and 2020 census population data the 2023 2030 R (209 S5
Dayton Community Development data a projection was 2040 10,400 16,095 3,991
created. This projection places the population of

Dayton at 12,206 in 2030 and 16,095 in 2040. 2050 N/A 19,985 N/A

Depending on the type of population growth that
occurs the impact on the demand for the fire
department services can vary drastically. If there is not
initial significant growth in the fire department demand
as the population develops, the department will
experience the growth over the long term as the
infrastructure, housing, and population ages.

[talics are projections based on 2010, 2020, and
2023 population.

* Based on City of Dayton Community
Development numbers provided by city staff and
using the Metropolitan Council 2020 figure of 2.96
people per household

2040 Comprehensive Plan Community Forecast

Population Households Employment

2010 4,617 1,619

2018 6,072 2,158 1,230
2020 5,900 2,200 2,000
2030 7,900 3,200 2,490
2040 10,400 4,400 3,000

*Note: The table above represents the Hennepin County part of Dayton. There is a northwest corner of Dayton in
Wright County with an addition 19 households, 54 population and 0 jobs.
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Citywide Future

The National Fire Academy has identified eight high risk populations
that are likely to drive the risk and demand for the fire department.
These populations include:

+ Older adults

*  Younger children

+  People with disabilities

+ People who smoke

* Low-income groups

+  Ethnic minority groups

* Low-education groups

+ College students

Figure 2.2 in the city of Dayton 2040 Comprehensive Plan shows the
age of the population increasing since 1990. This aging population
will likely increase the fire and EMS service demand in the next ten
years. In 2017, the largest population group was 55-59. That
population group is now 62-66 years old. The figure shows that
Dayton has not experienced a significant amount of the population
being age 75 or older.

The community has a mix of municipal water supply and private
wells. This requires the fire department to be prepared to provide its
own water supply in the event of a fire, with equipment such as a
water tender. As the community develops, there will be less area
where water must be hauled to provide fire suppression services.
The municipal water supply in the northwest corner of the community
has a pressurized water tank that holds 1,000 gallons of water. One
thousand gallons of water is not enough water to supply any
significant fire suppression effort. In order to affect a fire suppression
effort in the northwest corner of the city will require the fire
department to bring water to the scene with water tenders.

Observations

Dayton, MN is a
developing community.

The development is at a
steady pace.

Only part of the community
has fire hydrants and
municipal water supply.

The municipal water supply
in the northwest corner of
Dayton has no capacity to
provide emergency
responders with an
immediate high water flow.

Age of Population 1990 through 2017

Fire Hydrant Map Section

Figure 2.2. Age of Population in Dayton 1990 through 2017

Dayton Age Cohorts 1990 to 2017
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Citywide Future

Existing Land Use Jrovmre 00 Thtire Tnd e
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Community Forecast

Observations

Dayton’s development appears to be aimed at keeping a primarily residential
community with areas of commercial, industrial, mixed-use and a small high-density
residential area.

The development is anticipated to occur over the next three decades leading to a
steady growth strategy.

There are limited north/south transportation network options currently which challenge a
timely response to the southern portion of the community.

The 2040 comprehensive plan estimates a population of 10,400 while the growth rate of
Dayton since 2010 project the population is closer to 16,095 or 5,695 higher than the
comprehensive plan.
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Efficacy of EMS Response Time Objectives

A sensitivity to response time has long been a primary driver of EMS
system design and resourcing. The prevailing result is an institutional
belief that faster is better, where patient outcomes are positively
correlated with response times. A 1979 study out of King County,
Washington became a foundational piece for the development of
NFPA 1710 and the CFAI Accreditation Standards. The study
concluded that BLS delivered in 4 minutes and ALS delivered within 8
minutes, which positively correlated with patient outcomes. Thus, this
set the bar for the standards still influencing system design today.
However, the King County study only focused on non-traumatic
sudden cardiac arrest (SCA), yet its standards were extrapolated out
to all call types. A follow-up study by Weaver et al (1984) became the
foundation for the 90th percentile standard of 8 minutes 59 seconds
adopted by the American Ambulance Association (AAA). Again, this
study focused on witnessed SCA presenting with V-Fib, yet the
standard was extrapolated out to all call types.

Observations

Evidenced-based clinical
research coalesces around a
response time of 5-minutes or
less to have a statistically

significant impact on the risk of
mortality for the small
proportion of high-acuity
incidents .

Much has changed in EMS since these studies, including an expanded body of research regarding the
influence of response time on patient outcomes. Empirical research has expanded the scope to include a
much wider representation of call types and responses while still considering response times in comparison
to patient outcomes. The culmination of the research indicates that the threshold for response time to
influence patient outcome resides around the 5-minute mark. In other words, if a system cannot respond in
less than 5 minutes, then they are unlikely to positively influence patient outcomes purchasing any level of
performance that cannot meet 5 minutes. However, it is important to recognize that the 5-minute threshold
is associated with high-acuity incidents that account for a small proportion of the total calls. A summary of
the relevant research is provided below.

Additional research has been

Samapla;  RespoasaThue conducted to examine the efficacy of

Size Threshold

Does Response Time Impact Patient
Outcome

Author Density

Blackwell (2002) ALS Urban

5,424

5 minutes

Yes < 5 minutes; No > 5 minutes

Pons (2005) ALS Urban

9,559

4 minutes & 8
minutes

No < 8 minutes; Yes < 4 minutes in
intermediate/high risk of mortality

ALS Urban;

Blackwell (2009) BLS MER

746

10:59

No >or<10:59

Blanchard (2012) ALS Urban

7,760

8 minutes

No > or < 8 minutes

Metro/Urban

Weiss (2013) and Rural

559

N/A Continuous
Variable

No relationship between time and clinical
outcomes

Pons (2002) ALS Urban

3,490

8 minutes

No > or < 8 minutes after controlling for
severity of injury

Newgard (2010) ALS Urban

3,656

4 minutes & 8
minutes and
Golden Hour

No time intervals were statistically related
to mortality including response time, on-
scene time, transport time, or total EMS

time

ALS Urban;

Band (2014) BLS MFR

4,122

N/A Continuous
Variable

Adjusted for severity of injury, no
significant difference between PD and
EMS. In patients with severe injuries,
gunshot, or stabbing more likely to
survive if transported by POLICE.

emergency, or lights and sirens,
responses. While emergency
responses do produce statistically
quicker responses and transports, very
few have clinical implications to patient
outcome. Studies also found that
emergency responses were warranted
in less than 10% of ambulance
transports, and hospitals didn’t utilize
the time savings created upon arrival to
the emergency department. At the same
time, community risk increases with
emergency responses as units navigate
against the established traffic
practices. Research has shown that
most accidents involving emergency
vehicles occur while they are
responding lights and sirens.
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Response Time Considerations for the Modern
Fire Environment

The number one priority with structural fire incidents is to save lives

followed by the minimization of property damage. A direct relationship
exists between the timeliness of the response and the survivability of :
unprotected occupants and property damage. The most identifiable point Conservatively, the total

of fire behavior is flashover. glap§ed time fr_Om tht_a
ignition of the fire until

Observations

Flashover is the point in fire growth where the contents of an entire area, active fire fighting would
including the smoke, reach their ignition temperature, resulting in a rapid- need to be 8 minutes or
fire growth rendering the area un-survivable by civilians and untenable for less.
firefighters. Best practices would result in the fire department arriving and

attacking the fire prior to the point of flashover. A representation of the Currently, the DFD total

response time is ~12

traditional time temperature curve and the cascade of events is :
minutes.

provided. (below)

Continuous staffing
TIME vs. PRODUCTS of COMBUSTION by strategies would improve

Recent studies

[ FLASHOVER overall performance.

No one survives flashover Underwriter’s
' Laboratories
(UL) have
found that flashover occurs within four
minutes in a modern fire environment in
compartment fires such as structure fires. In
addition, the UL research has identified an
updated time temperature curve due to fires
being ventilation-controlled rather than fuel-
controlled, as represented in the traditional time
temperature curve. (below) While this ventilation-
controlled environment continues to provide a
high risk to unprotected occupants to smoke
and high heat, it does provide some advantages
to property conservation efforts, as water may

Without fire sprinklers, odds of
‘escaping decrease significantly

COMMERCIAL
SPRINKLER
ACTIVATES

FIRE GROWTH
RESTRICTED

PRODUCTS OF COMBUSTION

FIGHTING FIRE

NOTE: See NFFR Fire Protection Him ook for time and temp eature information.

10 TIME (in minutes)
Based upon national averages

ACTIONS
BEFORE FIRE

1) TEST SMOKE ALARMS

be applied to the fire prior to ventilation and the
subsequent flashover.

The research conducted by UL and the National Institute
of Standards and Technology (NIST) have found that the
modern fire environment with synthetic materials (plastics
and hydrocarbons) and improved energy efficient
insulated structures achieve flashover in 4 minutes after

IS . "\ Fire degt
ignition as compared to legacy materials (hard wood, gnition vents
natural fibers, etc) would not flashover for more than 29 re

minutes.

Fire under

ventilated \

Temperature

Time
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When an incident occurs there are a number of steps that are taken to get the fire department to the
incident scene. The first step is for the incident to be discovered (Incident Timeline Table ltem B).
Discovering the incident must occur whether it is a fire, medical, or other type of incident. The
department has the least amount of control over the incident discovery time.
Once the incident is discovered, 911 is called (Incident Timeline Table Item C). 911 calls are sent to the
Hennepin County Sheriff's Office Dispatch Center. The dispatch center confirms the address of the
incident, asks the caller questions to determine the type of incident, and then notifies the appropriate
resources of the incident (Incident Timeline Table Iltem D). The best practice times for dispatch centers
is to answer the 911 phone call within 10 seconds 95% of the time and to process the incident within

60 seconds 90% of the time. Processing the incident at the
dispatch center includes the address confirmation, incident type
determination, and notification of the appropriate resources.

With the current paid-on-call fire department response model the
next step requires staff to drive to the fire station in their personal
vehicle (Incident Timeline Table Item E). The firefighters park their
personal vehicles, go inside the fire station, pick up their fire
gear, and board an apparatus. Currently firefighters can live up to
ten minutes away from the fire station.

Once enough firefighters arrive at the fire station the firefighters
need to obtain their fire gear, don their equipment, and board the
fire apparatus (Incident Timeline Table Item F). The fire apparatus
then leaves the fire station to respond to the incident scene
(Incident Timeline Table Item G). Firefighters are allowed to live
up to ten minutes from the fire station. With an eight minute drive
time to the incident scene from the fire station, the response time
could be at least eighteen minutes if the firefighters that live ten
minutes from the fire station are needed to respond to the
incident.

As the fire apparatus arrives on the incident scene the response
time measure ends (Incident Timeline Table Item H). A wholistic
response time measures from the 911 call time until the fire
apparatus arrives at the incident scene (Incident Timeline Table
ltems C-H). The firefighters then set up for the operation. If that

is a medical incident it may be bringing medical gear from the fire
apparatus to the patients side. For a fire incident that would
include positioning the fire apparatus and deploying hose lines to
the location of the fire.

Any other staffing model would decrease the maximum turnout
time (time between Incident Timeline Table Items D-G) from over
ten minutes to under two minutes. The reason for this dramatic
decrease in the turnout time is by eliminating the time it takes
firefighters to drive to the fire station. This could be
accomplished through numerous different staffing models that
are spoken to later in the report.

Incident Timeline-1

Current Model

Incident
Occurs
Incident
Discovered
911 Called
Fire
Department
Notified
Firefighters
Drive to Fire
Station
Firefighters
Board
Apparatus
Fire Unit
Drives to
Incident
Fire Unit
Arrives at
Incident
Fire Unit Set
Up for
Operation
Incident
Mitigated

Staffed Model

Incident
Occurs
Incident
Discovered

911 Called
Fire
Department
Notified

Firefighters
Board
Apparatus
Fire Unit
Drives to
Incident
Fire Unit
Arrives at
Incident
Fire Unit Set
Up for
Operation
Incident
Mitigated
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Industry Standard Response Times

Response Timeline
Industry Standard Comparable Measures
Incident O
A nc! en .ccurs Total Response Time Population Sq/
B__ Incident Discovered Time Measure (Minutes) Mi
C | 911 Called Current Average 12:54 310
D | Fire Department Notified P Current 90th 12:00 310
E cor 3 Percentile '
Firefighters Drive to Fire Station - )
° NFPAl 1730 14:00 <500
Firefighters Board Apparatus 5 Rural 80%
. s . ® NFPA 1720 - )
Fire Unit Drives to Incident Suburban 80% 10:00 500-1000
Fire Unit Arrives at Incident -
SNFEA :)710 6:24 500-1000
| Fire Unit Set Up for Operation uburban
J | Incident Mitigated

A response time is most commonly and comprehensively measured from the 911 call time (Response
Timeline C) through the fire unit arriving at the incident (Response Timeline H). Measuring from 911 call until
the fire unit arriving at the incident is how most industry standard comparables are measured. Currently
Dayton’s average response time is 12 minutes and 54 seconds. The 90th percentile response time is 12:00
minutes. 90th percentile helps determine the amount of reliability within the response system. The 90th
percentile shows the response time that nine out of ten residents will be receive or better.

The National Fire Protection Association (NFPA) 1720 is the “Standard on Organization and Deployment of
Fire Suppression Operations, Emergency Medical Operations, and Special Operations to the Public by
Volunteer Fire Departments.” This standard applies to fire departments who are staffed by volunteer or
combination fire departments. The only fire departments that do not fall into the NFPA 1720 standard are
those who are staffed by all career full-time fire department staff.

The NFPA 1720 stratifies the response time standard based on the population density using residents per
square mile. Currently Dayton falls into the NFPA 1720 rural response time as the population per square
mile is 310 which is below the threshold of 500 people per square mile. The rural response standard states
the fire department should get six responders on scene within 14 minutes 80 percent of the time. Currently
the department is getting the first arriving unit on scene within 12 minutes.

As the city of Dayton continues to develop it is likely the department will be considered in the suburban
response time standard which states there should be ten responders on scene within ten minutes 80
percent of the time. The threshold for the suburban classification is based on 500-1000 people per square
mile. Based on the US Census geography defining the city of Dayton as 23.42 square miles the suburban
threshold will be met when the population reaches 11,710. It is likely based on the current population trend
that the suburban threshold will be by 2030.
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Fire Department Response Times

The Dayton Fire Department currently has an average response time
of 12 minutes and 54 seconds. The department also has a 90th
percentile response time of 12 minutes. Currently the department is
best aligned with the NFPA 1720 rural response time standard. The
development of the city will bring the department to NFPA 1720
suburban response time standard.

When looking at the response times and maps of Dayton, the service
to the south end of the city is where the most elongated response
times occur. The south end of the city is also where the 2040 plan
shows the greatest growth. In order to meet the suburban response
time standard the department will likely need a fire station in the
southern portion of the community and a potentially a change in the
staffing model.

The city and department have the most control over the staffing
model and fixed facilities which affect the response time. Those two
factors can be levers to reducing the response time of the fire
department.

Pages 33 through 38 of the data report provide some visuals and
discuss the available research on the impacts of a response time.
Communities have latitude to establish their own response time
expectations for fire department response.

Observations

Dayton is currently
considered a rural
community and meets the
NFPA 1720 industry
standard.

As the community
develops, Dayton will likely
be classified as a suburban
community. The industry
standards for a suburban
community have shorter
response times and the
current fire department
staffing model will not meet
those standards.

2022 90th Percentile Response Times

Program Sample Size
EMS 336

Fire 12.6 - 5.6 10.8 67
Hazmat 12.6 — 7.0 141 29
Mutual Aid — — — — 0
Rescue

I T S S B

Research has demonstrated that the overwhelming majority of requests for EMS are not time sensitive between five minutes and 11 minutes for
emergency responses and 13 minutes for non-emergency responses.[l The 12-minute upper threshold is only the upper limit of the available
research and is not a clinically significant time measure, as patients were not found to have a significantly different clinical outcome when the 12-
minute threshold was exceeded.[2

01 Blackwell, T.H., & Kaufman, J.S. (April 2002). Response time effectiveness: Comparison of response time and survival in an urban emergency
medical services system. Academic Emergency Medicine, 9(4): 289-295.

21 Blackwell, T.H., et al. (Oct-Dec 2009). Lack of association between prehospital response times and patient outcomes. Prehospital Emergency
Care, 13(4): 444-450.



City of Dayton Fire Department

Page 10

rmmoﬂ

| L HESCUE

May 2024

Community Demand for Service

Dayton’s largest driver of demand for service is Emergency Medical
Services (EMS) accounting for 75.2 percent of the 2022 demand. In
FITCH'’s experience, most departments are experiencing 70-80
percent of their calls for service being EMS related. Fire calls are
the next greatest driver with 16.6 percent of the calls for service.
There was no mutual aid reported and rescue accounted for 1.5

percent of the calls for service.

Observations

75% of the communities
demand for services is
related to medical
emergencies.

l Total Number of Incidents: 459

The type of development

= EMS

= Fire
Hazmat

m Rescue

= Mutual Aid

that occurs within the city
may impact the rate at
which the communities
demand for fire service will

increase.

Future community demand
is projected to be
approximately 700 calls for
service in 2030 based on
historical demand trends.

Future Demand for Service

DFD’s demand for service is likely to continue to grow. This demand will likely grow the greatest in the
EMS program. In FITCH’s experience, many departments are experiencing a 3-7 percent year over year

increase in demand for service. Much of the
demand is attributed to aging within a
community which will naturally increase the
demand for EMS. The other driver of demand
for service is likely attributed to high-risk
populations such as those identified by the
National Fire Academy(1):

+ Older adults

Younger children

People with disabilities (physical or mental)
People who smoke

Low-income groups

Ethnic minority groups

Low-education groups

College students

B0

600

400

200

Demand for Service Projections

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

— ACtualf Aver age 4% 6% 1006

The demand for service over the next decade will likely increase the demand where the department is

handling closer to two calls per day.

(1) National Fire Academy, Applications of Community Risk Reduction Student Manual 1st Edition, 6th Printing-April 2021, SM 3-10
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Evaluating the Current System

The current system design includes having DFD responding to and
providing EMS first response along with the Police Department to
all EMS incidents within Dayton. The EMS incidents represent over

75 percent of the community demand for the department’s service. Observations
The majority of both fire and EMS incidents occur during the

daytime and evening hours when most members of the community 1. The highest demand for
are awake. ’

service occurs between
8am and 8pm.
Service Demand by Hour

2. The lowest average paid-
s on-call staff turnout is
during the 7am-3pm
Monday-Friday.
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While the highest demand for service occurs during the waking hours, these are also the hours with the
least amount of fire staff turning out for calls. This is a common occurrence as many paid-on-call staff
have full-time jobs that are Monday through Friday during the day. The difference in demand for service
and availability of paid-on-call fire staff can lead to reliability challenges. Currently, the department is able
to meet the demand for service reliably. It is likely that in the future the department will experience
weekday daytime reliability challenges.

Fire Staff Turnout by Day of Week and Hour of Day




