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ABSTRACT:

Fire departments are making procedural and
cultural changes due to the results of research
regarding the health effects of carcinogens and
firefighters’ behavioral health but, where is the
change in fire station design? Too many
stations fail to control the spread of
contaminants, disregard the overall wellbeing
of building occupants, and lack sufficient space
for firefighter personnel training and the use
and care of vehicles within the apparatus bay.
This leads to the question: How can the design
of a fire station positively impact the overall
health of not only firefighters, but their
communities and the environment? Research
has been conducted through interviews with
first responders, discussions with architects
and interior designers who have fire station
design experience, analysis of fire stations and
other building types that focus on the
occupants' health, and through secondary
sources of research conducted and released by
the Federal Emergency Management Agency
(FEMA) and National Fire Protection Agency
(NFPA). With a functional, yet creative,
approach, focused on the overall wellbeing of
the station's occupants, a new design solution
is proposed. This thesis argues that we must
re-imagine fire station design to enhance the
overall health, wellbeing, and safety of
firefighters, their communities, and the
environment.
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INTRODUCTION

In February of 2020, the National Fire
Protection Agency (NFPA) released their
research! on fire departments in the United
States for 2018. The key findings include:
29,705 fire departments and an estimated
1,115,000 career and volunteer firefighters. As
first-responders, occupational conditions have
physical and psychological effects on
firefighters' lives. Between 2002 to 2018, 65
percent of firefighters deaths were related to
occupational cancer.? Compared to 50 years
ago, fires are burning hotter and faster due to
the use of synthetic building materials and
furniture, which release more toxic gases than
natural materials. This means firefighters are
dealing with far more toxic soot than they were
in years past. That soot can seep into any area
on a firefighters skin that may become
exposed between their gear. Because it sticks
to the firefighters’ uniforms, it is transferred to
their skin during the gear removal process.?
The concept of coming out of a fire and being
dirty used to be seen as a badge of honor, but
with the growing amount of research being
released on the health effects of carcinogens,
firefighters have made a cultural shift. While
firefighter culture and procedures are being
updated, where is the update to fire station
design?

In addition to physical health effects,
behavioral health effects include*: fatigue,
sleep disorders, substance wuse disorder,
anxiety, depression, acute stress reactions,
relationship and/or family problems, and
suicidal symptoms. In 2018, a study® of 7,000
firefighters from across North America,
conducted by the International Association of
Fire Fighters (IAFF), NBC New York and NBC
Bay Area, found that 65 percent of the
respondents struggle with memories of difficult
calls, while 59 percent have had family or
relationship problems as a result of their jobs.
Substance abuse issues were experienced by
27 perecnt of the respondents and 19% have
had thoughts of suicide. There needs to be a
better way to protect the overall health of
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firefighters that doesn't end once they leave
the scene of a call. As designers, we can’t
affect what firefighters experience while
responding to a call, but we can affect their
physical and behavioral health while they're at
the station. All of this information engenders
the question, how can the design of a fire
station positively impact the overall health of
not only firefighters, but their communities and
the environment?

PHYSICAL HEALTH EFFECTS

In a firefighting environment, there are close
to 90,000 chemicals in use through building
materials and furnishings. The byproducts of
these materials after combustion are far more
hazardous to the health of humans compared
to the materials used in construction and
furnishings 50 years ago.® There are three
primary ways in which airborne harmful
substances can make their way into firefighters
bodies: inhalation, skin absorption, and orally.
It has been shown’ that the absorption rate for
toxins increases 400 percent for every
5-degree increase in skin temperature. Despite
wearing turnout gear, toxic chemicals can still
penetrate through the gear and make contact
with the firefighters skin. Although ingestion is
a less common route of exposure, it does
occur. When soot is on a firefighters hands,
and if not washed, can be ingested through
eating, drinking, and by accidently putting
their hands in their mouth.® There are three
major sources of contamination that are
typically brought into the station:® personal
protective equipment (PPE), fire and rescue
equipment, and the apparatus (particularly
interior cab). Gross decontamination should
occur at the scene, with additional
decontamination once returning to the station.
It is important to mitigate the spread of
carcinogens throughout the station because it
is likely that accumulation of low levels of
exposure over time (chronic effects) to
carcinogens, which are any substances capable
of causing cancer in living tissue,!® leads to
higher incidences of cancer in firefighters.



In addition to their concerns for cancer,
firefighters also worry about cardiovascular
diseases such as heart attacks and sudden
cardiac death. An increased risk of
cardiovascular diseases has been linked to
circadian rhythm disorders.!! The shift that a
first responder works impacts the type of
disturbance an individual experiences. Workers
who start before 6:00 a.m. typically wake up
outside of their natural circadian rhythm,
resulting in sleep that isn’t refreshing and is
more difficult to wake up from.!? There is also
a link that circadian rhythm disruptions likely
increased the risk for breast cancer and that
the longer a person works the night shift, the
greater their risk.!* Short sleep, which is any
cycle lasting between four and seven hours, is
associated with an increased risk of coronary
heart disease, stroke, type II diabetes, obesity
and/or weight gain, depression, workplace
accidents and mortality. There is data between

shift work and poor sleep, and between poor
sleep and adverse health outcomes, but a
concrete direct link between shift work and
health outcomes is less clear.!* One can
presume, the physical health effects can
overlap and even be caused by behavioral
health effects and vise versa. The connection
between children whose fathers are firefighters
and congenital heart failure has already been
proven,’® running a three to six times higher
risk of suffering from congenital heart defects
compared to children with parents in other
professions.'® One area that lacks extensive
and reliable empirical data concerns the
fertility of firefighters connected to their
exposure to hazardous substances,
psychological stress and substances that are
suspected to be, or have been established as,
toxic to reproduction.’

BEHAVIORAL HEALTH EFFECTS

Firefighters across the country are responding
to an increasingly high number of Emergency
Medical Services (EMS) calls compared to fire
calls. Firefights come across a wide variety of
tragic situations while responding to hazardous
materials incidents, assisting in natural
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disaster relief, and performing search and
rescue missions. Firefighters respond to calls
that play out in or around their homes, along
highways, and in every other conceivable part
of their communities.'® With repeated
exposures to trauma (RET), firefighters are at
an increased risk for the development of
post-traumatic stress disorder (PTSD), with
prevalence estimates as high as 22.2
percent.'* Frank Leto, from the FDNY
Counseling unit said, “we are great at taking
care of the public, but we are not so great at
taking care of ourselves.”?® Only 20 percent of
fire departments have a behavioral health
program and only 27 percent have a basic
firefighter fitness and health program. These
numbers are from 2015, but a fifth needs
assessment has been conducted and that data
is set to be released in the second half of
2021.%

"Compassion fatigue" or "secondary trauma"
are experienced by firefighters from repeated
exposure to trauma.? Firefighters may suffer
from symptoms such as sleep disorders,
avoidance behaviors, and feelings of
helplessness that are associated with
post-traumatic stress disorder (PTSD) even if
they may not be diagnosed with PTSD.?* With
prolonged periods of time at the station it is
important firefighters have a place to relax and
decompress, especially after returning from a
tough call. A rest period between high-intensity
shifts is necessary to maintain efficiency and
mental alertness.?* There needs to be places
set up for someone to transition from a
hyper-vigilant state, from the urgency of
having run call after call, to a calmer state.

A study?®® of 6,933 firefighters from 66 U.S. fire
departments found that 37 percent of those
firefighters suffer from sleep disorders such as
sleep apnea, insomnia, and work shift disorder.
Firefighters with a sleep disorder were more
likely to report a motor vehicle crash and were
more likely to report falling asleep while
driving than those who did not screen positive.
Additionally, firefighters with sleep disorders
were more likely to report having
cardiovascular disease, diabetes, depression



and anxiety, and to report poorer health
status, compared with those who did not
screen positive.

The dormitory-style bunk rooms do not help in
preventing sleep disturbances. Some
firefighters may be more sensitive to light
than others and some firefighters may snore,
making it harder for the rest of the crew to fall
and/or stay asleep. Some fire stations have
separate bunk rooms, but will not have a solid
wall between areas or a solid door between the
room and hallway. This may allow for more
privacy compared to the dormitory-style
bunks, but this design decision does not help
with noise control. While there may be an
initial, construction cost saving in not having
completely separate, walled off rooms with
solid doors, the physical and emotional toll that
is put on a firefighter comes at a far greater
cost and should outweigh the initial,
construction cost.

WHAT MAKES UP A FIRE STATION

Fire stations are typically broken down into
three main architectural program areas. There
is the apparatus bay with support rooms, the
office area, and the living area. Data from a
2015 needs assessment of the United States
fire service®® relayed that almost half (43
percent) of all fire stations were more than 40
years old at the time. Older stations likely lack
vehicle parking, space for equipment storage,
living accommodations and space for the
education and training required for today’s
modern fire service.?”’” The apparatus bay
houses the fire apparatus, emergency medical
service vehicles, and other modes of
transportation, such as a water rescue boat,
the fire department might need to respond to a
call. The apparatus bay support functions
include: a turnout gear room, a room that
houses the self-contained breathing apparatus
(SCBA), a room for maintenance (also called a
work room), a watch room, and a room for
continued decontamination (for equipment,
gear, and the firefighters). The office area
consists of the main lobby, a reception,
administrative offices, the I.T. room, and a
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training/meeting/ community room. The living
area contains the dormitories (or also called
bunk rooms), dayroom (which is like the living
room of a home), kitchen, laundry room, and
janitors closet. It is important to have
restrooms and places for storage in each area
(apparatus, office, and living).

Also important is the ability to have on-site
training. To provide the best services to a
community, firefighters must first understand
what it is that they have to do. Keeping
training on-site saves time and resources, but
it also allows for more frequent training.
Training enables firefighters to learn new skills
and techniques in order to respond more
efficiently and increase firefighter safety by
learning how to function better as a team and
enable members to function in different
capacities within the crew.?® The number of
firefighter injuries and deaths are reduced
because firefighters are confident they can
apply the skills they learned during training to
carry out their duties instinctively.

Different types of training require different
types of spaces and there are a variety of ways
to carry out fire rescue techniques. For
example, in an enclosed room an obstacle
course can be set up that simulates a floor
collapse and the firefighter will declare Mayday
(which is specifically for a firefighter,
communicated over the radio, when firefighters
are either lost, trapped, injured, or are
missing/unaccounted for®® and a window,
20-inches wide by 42-inches tall window, can
be built to carry out the "“Denver Drill”
evolution.?® The “Denver Drill” is an example of
a training evolution for confined space rescue,
but other types of training include: search,
repelling, high/low rescue, forcible entry, hose
advancement and stairwell evolutions, aerial
apparatus and ground ladder evolutions,’ to
name a few. NFPA 1410, Standard on Training
for Initial Emergency,®? “establishes a baseline
competency in training for fire suppression and
rescue operations and offers general
requirements for evaluations, emergency scene
incident command, evolution preparation, and
logistics” for fire departments to use. A training



tower, or also called a drill tower, not only
allows for training that simulates multi-level
structures, but also acts as a hose tower, which
is a place to hang and dry the water hoses.

Tornado shelters are required to be built in fire
stations, per the 2015 International Building
Code (IBC).*? In accordance with International
Code Council (ICC), ICC/NSSA Standard for
the Design and Construction of Storm Shelters
(ICC 500),** fire stations shall have a storm
shelter to withstand the speed of 250 MPH
wind speeds.

DAILY LIFE

Shift schedules can vary per department and
depending on if they are full time, part time, or
volunteer firefighters. It is typical for a full
time firefighter to be on duty for 24 hours,
then remain off duty for 48 hours. It is a
common belief that a firefighters’ working day
takes place at the chaotic scene of a fire or
accident. Some of firefighters’ work involves
fighting fires and attending the scene of an
accident, which is direct operative work, but in
reality, a firefighters’ typical workday is filled
with completely different required activities.
The rest of their duties include:** maintenance
& cleaning around the building, vehicles, and
equipment, prevention work and preparations
for operative work, and educational and
physical training. These tasks are important,
but do not necessarily create positive impacts
on someone's daily life.

LEARNING FROM OTHER BUILDING TYPES

The incorporation of nature to help with
physical and behavioral health is used in
hospitals, schools, and offices, but is almost
nonexistent in fire station design. Robin
Guenther, an architect at the firm Perkins +
Will, said®® that “one of the best ways to insult
a building’s architecture is to say that it looks
institutional, that the terms implies a kind of
lack of humanity.” Guenther focuses on
creating a balance between efficiency and
improving the building occupants' environment
to improve the way we feel inside the building,
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which can enhance a person's overall health.
To accomplish this, Guenther promotes new
buildings that are light on potentially harmful
materials, heavy on natural light, go out of
their way to be energy-efficient, and foster a
connection between the building occupants and
nature.?” These principles should also be
applied to fire station design. By incorporating
therapy and healing gardens into fire station
design, this idea can help foster connections
between the firefighters, their communities,
and nature.

Maggie Centers are a network of cancer
support centers that aim to create comfortable
spaces, located near but detached from
hospitals, for anyone affected by cancer.3®
Located mainly throughout the United
Kingdom, but also in Japan and Hong Kong,
these buildings are designed specifically for
cancer patients.*®* When designing a Maggie
Center, there is a set of architectural
requirements for the design of all future
centers. These guidelines were created
because the Maggie Centers were a new
approach to cancer support.*®  Each
architectural space is described in such a way
that the obtained atmosphere is clear but no
fixed solution is given. This allows for design
freedom, while still maintaining the main
concepts and principles. Apart from these
contextual descriptions for specific spaces,
there are also pointers for the architecture in
general such as*, “Centres and the way they
are designed should raise your spirits, be safe
and welcoming, but not too cozy and increase
the sense of connectedness between people.”
Three major topics were identified: the
emotional impact of building aspects, how
users identify with the building and how the
building supports social interaction at different
levels.*? Similarly, fire stations should have a
specific design, in order to be as safe and
functional as possible, for firefighters. Through
learning from the Maggie Centers, there should
be a set of guidelines for designing fire stations
with a better approach to how the building can
help improve firefighters’ and their
communities overall health. Scientific studies
have proven the positive health effects of being



able to see nature. While this concept has been
incorporated in other building types, it is rarely
seen in fire stations. Physiological effects
related to nature have been well-documented
for years. By adding elements to fire stations
such as water, plants, and increased daylight,
Firefighter and EMS personnels’ anxiety can be
reduced. One study*® found that subjects who
walked through forest atmospheres had an
average lower stress hormone concentration
and less stress levels than subjects who
walked through urban areas. This study found
that relaxation levels increased by 56.1
percent. Having an interior or exterior garden
that a firefighter could walk through can be
implemented in any fire station design.
Providing firefighters with an area to
decompress during long shifts, especially after
returning from a tough call, is important.

CURRENT STANDARDS & REGULATIONS

In August of 2014, Architect Paul Erickson of
Lemay Erickson Willcox Architects published an
article** named “Contain the Contaminants” in
Firehouse Magazine. In this article he describes
a strategy called “Hot Zone Design” where the
fire station is zoned in three ways: The HOT
Zone (red) for high hazard, TRANSITION Zone
(yellow) for moderate hazard and COLD Zone
(green) for low hazard. The purpose of “Hot
Zone Design” is to help reduce the spread of
contaminants throughout the fire station. The
TRANSITION (yellow) Zones are airlocked,
while the HOT (red) and COLD (green) Zones
have separate HVAC systems. By doing this,
positive-pressure airflow can help keep the
spaces in the COLD (green) Zone area safe
from toxic contaminants. He continues to
publish articles and give presentations on this
topic in order to help educate firefighters and
designers on its importance. This strategy is
the most recent design solution to the issue of
contamination spread throughout the station.

In 2018 the U.S. Fire Administration (USFA),
and entity of the Federal Emergency
Management Agency (FEMA)* and National
Fire Protection Association (NFPA) integrated
Mr. Erickson’s idea to ‘Think In Zones' into their
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standards. NFPA 1500 is the Standard on Fire
Department Occupational Safety, Health, and
Wellness Program?® and it impacts fire station
design in areas including cancer prevention. In
both the 2021 edition of NFPA 1500 and in the
Safety and Health Considerations for the
Design of Fire and Emergency Medical Services
Stations, the concept of zoning is listed under
the topic of contamination control inside fire
stations. The different zones are designated
as: red (hot zones), yellow (warm zones), and
green (cold/clean zones)(reference Figure 1).

HOT ZONES TRANSITION ZONES COLD ZONES
(RED AREAS) (YELLOW AREAS) (GREEN AREAS)

SPACES USED FOR
CONTINUED

DECONTAMINATION & ﬁ
TRANSITIONAL SPACES: |

MODERATE HAZARD

Figure 1: Zones Diagram *’

Red zones are spaces likely to be exposed to
contaminants or carcinogens, yellow zones are
transition areas between contaminated areas
and clean areas, and green zones are clean
areas such for the living and office areas of
the station.*® Hot zones include: All spaces that
house apparatus, tolls, equipment or personal
protective equipment (PPE and also called
turnout gear), EMS storage, the
decontamination room, and wherever the
extractor (washing machine for turnout gear)
is located. Within the red zone, the
decontamination of contaminated PPE and
equipment shall take place. The
Decontamination room is important because
the ability to safely and effectively
decontaminate firefighters and their equipment
has come to the forefront of firefighter health
and safety. All means must be taken to ensure
both new and existing facilities are designed or
renovated to allow for proper decontamination
procedures to be conducted within them.*
Transition zones include: dedicated showers,
toilets, and sinks, separate and designated
closet for cleaning and decontamination
equipment and supplies, isolated HVAC
(air-lock vestibule), and hand sanitizer



dispensers at all access to clean areas.
Transition zones typically consist of very
durable finishes for the ability to properly clean
them. Fluid-applied epoxy floor finishes with
integral coved base up the walls a minimum of
6 inches make the floor an easy wash.*®
Included in the cold zones are: the kitchen
storage areas, locker room, the dayroom,
kitchen, living quarters, offices, exercise area,
offices, conference/training room, the main
lobby, and any other area considered to be a
regularly occupied living or working area. In
the red zone, there is negative air pressure
with a dedicated exhaust system to the outside
and in the green zone, a separate HVAC
system is used to create positive air pressure.
Having separate HVAC systems for this
purpose will help minimize the spread of toxins
throughout the building. While these texts
suggest what spaces should be in what zones,
it does not specifically state which rooms
should be next to each other within each zone.

METHODOLOGY

The thesis began development through
research using secondary sources, such as
research conducted and released by the
Federal Emergency Management Agency
(FEMA), National Fire Protection Agency
(NFPA), and U.S. Fire Administration (USFA),
reading about the health effects firefighters
face, learning about firefighter culture, and
researching sustainable design principles &
strategies. By diagrammatically analyzing case
studies of fire stations successes and failures,
adapting design strategies from other building
types to focus on the building occupants'
health and wellbeing;were researched and
examined to then design a next generation fire
station and conclude clear, applicable design
guidelines to fire station design. Primary
research includes personal observation,
interviewing over a dozen firefighter personnel
including fire chiefs, assistant chiefs, and
lieutenants, and discussions with the crew.
There is no way, as a designer, for me to gain
the experience and knowledge as these men
and women; which is why interviews and
discussions with firefighter personnel is critical.
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CASE STUDIES

A few of the fire station case studies
diagrammatically analyzed through highlighting
the three different zones and highlighting the
Sequence heading to (in blue) and returning
(in orange) from a call include:The Salt Lake
City Fire Station 14, Fire Station 20, The
Tukwila Fire Station 51, and Lafayette
Township Fire Station.

The Salt Lake City Fire Station 14, located in
Utah, is an example of how a poor layout can
affect firefighters. The floor plan of this station
is diagrammatically analyzed through
highlighting the three different zones and
highlighting the Sequence heading to (in blue)
and returning (in orange) from a Call. The Salt
Lake City Fire Station 14 (reference Figure 2)
is recognized as a leader in the optimization of
energy reduction.

Figure 2: Diagram of Salt Lake City Fire Station
14 First Floor Plan !

The architects, TCA, were sought out by Salt
Lake City in conjunction with Blalock and
Partners to design this Zero Net Energy (ZNE)
fire station to align with their “Climate Positive
2040” plan.> Although this all sounds very
good, you can see the areas of improvement
needed from the diagram. A large downfall to
the design is that there are no itransition
(yellow) zones between the hot (red) and cold
(green) areas. The decontamination room is on



the opposite side of the apparatus bay and the
only entrance to the turn gear room is from the
apparatus bay. This means there is not much
being done to mitigate the spread of
contaminants throughout the fire station.

Fire Station 20 in Seattle is celebrated for its
efficient layout. In High Performance Buildings
(HPB) Magazine, author Eric Aman writes®® that
the design is based on maximizing efficiencies
within  the building while  minimizing
deployment time during emergency response.
To enhance safety  during nighttime
deployment and minimize overall response
time, bunk rooms are located on the first floor.
One of the downfalls in the design is that a
firefighter can only get to the turnout gear
room through the apparatus bay, there is no
access from the hallway or living/working area

(reference Figure 3).

- Green screen
s : . . =
i
|

= 1

Geothermal wellfield Infiltration garden

Apperatys Bay | “

Public " |,
Plaza

Figure 3: Diagram Over Fire Station 20 First
Floor Plan >

A couple of features of the design that are
intriguing are the public art plaza, which allows
for public engagement, and the vegetable
garden. A vegetable garden could not only be
used to help feed the firefighters, but as an
activity to engage with the community.

The Tukwila Fire Station 51 is located in
Washington and is designed by Weinstein A+U.
The design team used a metal structure with
massive brick walls to emphasize the strength
and stability of the fire department.® The floor
plan®® notes that the station has airlock
corridors (reference Figure 3), but it seems
that the floor plan falls short because a
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firefighter still has to re-enter the apparatus
bay before entering or exiting the turnout gear
room. With a few rotations and door
adjustments, it seems like the flow could work
a lot better. One design feature that stands out
to me is the exterior courtyard. It is a place
that allows firefighters to have a place outside
to decompress, while also providing privacy
from the public. Another design feature in the
Tukwila Fire Station 51 is the use of four fold
doors, which takes less than 7 seconds to
open, compared to the traditional overhead
doors that take about 14-17 seconds to open.®’

Figure 4: Diagram Over Tukwila Fire Station 52
Floor Plan 8

Lafayette Township Fire Station, designed by
McCall Sharp Architecture, has a few good
design features to learn from; there is the
ability to train on site with a training tower and
a meeting room that can be shared with the
community, with a separate entrance for
community members (which acts as a security
measurement). The downfall to this design is
that the extractor room is on the opposite side
of the apparatus bay from the decontamination
room, so a firefighter is having to walk back
and forth across the apparatus bay, instead of
the rooms being next to one another. There are
also no air-locked hallways in this design
(reference Figure 5). If the corridor behind the
turnout gear room was sealed and the wall
from the decontamination room was extended,
an air-locked hallway could be created. Then,
the door to the watch room could be re-located
off of that hallway, so a firefighter does not
have to enter into the apparatus bay in order
to get into the watch room.



B

Figure 5: Diagram Over Lafayette Township
Fire Station Floor Plan *°

One design aspect that all four stations shared
were having separate bunk rooms. This
reinforces the research findings that individual
bunk rooms are preferred over a
dormitory-style bunk room. A similarity
between all four stations is that an
improvement of the sequence of circulation
between spaces can be made so firefighters
are not retracing their steps throughout zones.

PRE-DESIGN CONSIDERATIONS

The proposed fire station is located in Oxford,
Ohio. By doing this I was able to work closely
with the current Fire Chief, John Detherage,
and learn the specific spatial needs for his
department. Because the size of departments
and number of people per shift vary, having a
real life client created a baseline to determine
the programmatic needs for the new, proposed
station. Before designing a fire station it is
important to figure out the specifics of the
station, such as how many firefighters work
per shift in order to figure out the number of
gear storage lockers and bunk rooms are
needed, will vary depending on the size of the
department. Oxford’s station currently has
seven beds, but to plan for growth, a new
design should have eight. A needs assessment
for the current City of Oxford Fire Department
Station 11 (Reference Figure 6) was created
first. After researching the deficiencies of the
current station, I worked with Chief Detherage
to create a new architectural program. After
the new baseline was set I then added the
features from my research to enhance the
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architectural program. I sent the updated
program to Chief Detherage for his review, and
he approved the new programmatic additions.
This process showed me that Oxford’s station
is just like the stations I had read about; not
up to today’s standards.

Figure 6: Needs Assessment Diagram for
Oxford Fire Department Station 11 ©°

Site analysis began with a broad overview of
the city of Oxford. I started by creating a
response time map (Reference Figure 7), for
where Oxford Fire Department (OFD) is
currently located compared to the
department’s service limits, which covers 54
square miles. Next, a location analysis map
was created (reference figure 8) that focused
on the city of Oxford. The location analysis
identifies where the current station, hospital,
hot spots (areas visited at a high volume by
the OFD), primary educational schools, parks,
and railroad tracks are located within the city
limits.
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Figure 7: Response Time Map ¢

LOCATION ANALYSIS
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Figure 8: Location Analysis Map ©?

Typically a new fire station’s location would be
determined through a GIS map study. Under
NFPA Standards 1710 (for full time stations)
and 1720 (for part time stations) are the
required response times. When firefighters
leave the station they are supposed to reach
their location within four minutes.®® From the
International Organization for Standardization
(ISO) rating criteria, at a bare minimum, a fire
station should be placed so that every part of
the jurisdiction is within 5 miles of a fire
station.®* It was decided that if a second
station would be built on the West side of the
railroad tracks, to adhere to code
requirements, the current station would still
have to be renovated because it is already not
up to today’s standards. In order to fulfill
governmental and community goals laid out in
the City of Oxford’s 2008 Comprehensive
Plan,® part of the design proposal involved
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master planning. Under the Urban Design Goal
to honor and preserve the historic character
and quality of Oxford while embracing high
quality which complements existing
development, one of the objectives is to make
uptown the civic center of the community. By
moving the existing police and fire station, a
new civic center was created (reference image
9). To fulfill NFPA and ISO requirements, part
of the masterplan includes building a second
fire station on the West side of the railroad
tracks.

Additional objectives regarding the urban
design goal are to: enhance the beauty and
character of Oxford, integrate public art into
the built environment, and preserve and
enhance historic resources in the Mile Square
including Uptown. An objective under the land
use goal is to continue to manage growth,
continue to enhance uptown, expand urban
green space, and be a leader in environmental
stewardship. In order to manage parking
within the Mile Square, an objective regarding
transportation goals, a parking garage is added
in the masterplan design. This will also help
serve the parking needs for the civic buildings.

< A rek
CIVIC CENTER SOCAIL CENTER

COMMUNITY ARTS HOSPITAL CO!

Figure 9: New Masterplan for the City of
Oxford ©°

It is important to design a station that fits into
the community's architectural language and is
integrated into the urban fabric. The proposed
design will use brick as at least one element of
the exterior facade. Although Miami University
is populated with brick buildings, that is not
the reason for choosing brick. Historically, fire
stations have used brick, but another factor in
this decision are the existing civic buildings. All



of the civic buildings are constructed with brick
as the main exterior facade. The Community
Arts Building, which is the historic Women'’s
College, also uses brick on its exterior facade
(reference Figure 10). In addition, brick can be
sourced locally (within 500 miles) and is a
durable material. And finally, brick was chosen
as an exterior finish because it helps
characterize the city’s strength and pride while
simultaneously referencing a home-and-hearth
refuge for the firefighters who are stationed
there.

Figure 10: Buildings Surrounding Site ¢’

FEMA suggests that one way to look at the
overall design of a fire station is from a
performance perspective. They list ten
performance goals that are useful to help
formulate goals and keep the design focused
on the “big picture.” In order, starting with the
most important, these goals are: Response,
training, health and safety, evaluations (ISO,
Accreditation, etc.), culture (camaraderie,
special functions (may not be applicable for
every facility), technology, durability,
sustainability, and aesthetics.®® Once a person
understands the specific functions that a fire
station requires, it is important to then re-think
how these spaces can be designed.

DESIGN PROPOSAL:
HEALTH & WELLNESS

FIREFIGHTER

It is stated in the Firefighter Cancer Support
Network’s white paper, Taking Action Against
Cancer in the Fire Service®® and reiterated in
Safety and Health Consideration for the Design
of Fire and Emergency Medical Services
Stations’® that “The design of fire stations,
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whether for new construction or renovation,
must include such standard design features as
state-of-the-art equipment and systems for
adequate air flow, removal and capture of
carcinogens and particulates, appropriate
location and ventilation of storage rooms for
contaminated PPE and other equipment,
washer-extractor and gear drying equipment,
as well as clear separation of living quarters
from the apparatus floor. In short, architects
should be working to design cancer out of fire
stations. Responsible elected and appointed
officials should require this type of expertise
when hiring design professionals for fire
stations.” The idea to design cancer out of fire
stations is echoed/ magnified in the goal to
improve firefighters physical health. The
apparatus bay and apparatus support rooms,
which includes the turnout gear room, are
currently identified by the NFPA and FEMA as
hot (red) zones. It is zoned this way because
not every department owns two sets of gear
for their firefighters (which is not to blame
individual departments, but rather the overall
lack of funding and resources available and
distributed to fire departments). To ensure the
physical health of firefighters, every
department should have two sets of gear so
while one set is being cleaned, another one is
available to wuse. This makes sure no
contaminated gear is placed in the apparatus
bay or in the turnout gear room. While every
department does not currently have this, in the
hopes of this becoming the new normal, the
zone of the turnout gear room can be
re-examined and be zoned as a Transition
(yellow) zone.

Designers can’t control what happens outside
of the station, but we can control how fast we
can get firefighters out of the station & headed
to the mission. This is achieved by having the
best flow as possible in the sequence of
circulation when heading to a call. When
Firefighters consider getting from Point A to B,
it's at a walk, not a run. Therefore it is
important to understand what can add time to
their response. The easiest way to decrease
response time is to provide direct access to the
turnout gear room and the apparatus bay.



Bends and turns in hallways will slow the
firefighters down and can create hazards.
When entering the transitional spaces door
swings need to be designed so that firefighters
will not open a door into another firefighter’s
path of travel. In multi-story stations, poles
can reduce response times from an upper level
by 50 percent or more,”t but safety features
need to be included on both levels to prevent
falls and hard landings. Some departments
have even banned the use of poles in the
stations.”?

When returning from a structure fire, a
firefighter will travel from the hot zone to the
transition zone and then finally return to the
cold zone of the fire station. While “thinking in
zones” is important, the next step is for there
to be a linear transition between zones. The
sequence of circulation firefighters go through
when heading to and returning from a
structure fire is very important. When
returning from a structure fire, the continued
decontamination process should begin in the
decontamination room (where there is a foot
pedal sink to clean equipment, a shower to
scrub down and clean larger equipment and
turnout gear, a barrel to place turnout gear
that cannot fit into the extractor, and the
extractor). After placing their gear in the barrel
or extractor, firefighters would be able to grab
a clean set of clothes out of lockers, ener a
restroom to undress, place their dirty clothes
in a bin to be washed, shower and put their
clean set of clothes on, then head back into the
living/office areas of the station. During the
design process a space adjacency exercise, or
what space is going to be next to, is helpful in
creating a well-designed, efficient fire station.
Similar to every other type of situation that is
dealt with in the fire service, a well
thought-out and developed pre-plan is
essential to the overall success of a project.

The decontamination process is the same idea
as a surgical suite would be designed, allowing
a surgeon to go through a specific process to
sanitize before surgery. That precise procedure
only works if the fire staff follow the design
intent and not avoid the system.”® To ensure
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firefighters are not retracing their steps
between zones, the continued decontamination
process needs to be a linear transition between
spaces to mitigate the spread of contaminants.
Through a space adjacency diagram the best
sequence of circulation between rooms is
created (Reference Figure 11). While this
design strategy is one way to protect
firefighters' physical health, taking steps to
improve firefighters' behavioral health can also
protect their physical health.

'SEQUENCE HEADING TO THE CALL

Figure 11: Sequence of Circulation when
Heading to and Returning From a Call 7*

As human beings, stress and anxiety are a
natural part of our lives. Everyone can relate to
this. Firefighters are no different. But learning
how to decompress and deal with stress and
anxiety may be even more important for
firefighters since it not only affects their
emotional wellbeing, but how they perform
their job (and therefore help others). When on
a call, proper breathing can mean life or death.
During a blaze, firefighters use a mask and a
self contained breathing apparatus (SCBA),
such as a Scott Air-Pak, for their air supply, but
these units only contain a certain amount of
air. This means the ability to regulate and
control proper breathing can help ensure they
have as much oxygen as they need and that
heavy, stressed-out breathing doesn’t
jeopardize their limited air supply.”” On top of
that, when firefighters are called to action,
there is a charge in their sympathetic nervous
system. A parasympathetic crash follows,
which can leave firefighters feeling exhausted,
apathetic, and even irritable. This is where the
importance of breathing becomes crucial.



Proper and focused breathwork bridges the
connection between the mind and body.”®
When we focus on our breath, we inhale,
creating expansion; and each exhale is an
opportunity to release and let go of tension,
tightness, and stress. Exercise has been
promoted for years, and now it's well known as
part of our wellbeing, but meditation
(mindfulness) has not gained as much
attraction. Very often, we do not really take
the time to notice how the body feels.
Everyone can gain from taking a few minutes
out of their day to meditate, but imagine how
helpful this can be for firefighters who are
dealing with trauma. Of course meditation can
happen anywhere, but providing a quiet space
for this to happen is ideal. By dedicating an
area as a calm room in a fire station, it
provides a physical space that acts as a
reminder for the firefighters to take the time to
check in with one’s self and decompress.

In addition to calm rooms, it is important to
incorporate other ways for firefighters to
decompress. One design strategy is to include
a game room. As firefighters are hitting a ping
pong ball back and forth, or shooting pool,
they may open up to one another about a
rough call they experienced. This not only
serves as a way for firefighters to decompress,
but also grow firefighter camaraderie. Simply
talking to one another, especially in this day
and age when everyone is glued to their
phones, can go a long way in helping a
person’s behavioral health. Decompressing and
growing firefighter camaraderie traditionally
happen in the fitness room, dayroom, and
kitchen, however, providing additional spaces,
such as the game and calm rooms, stresses
the importance of these activities. These
additional spaces create an environment that
may make it easier for someone to let their
guard down and communicate what’s on their
mind, and what they may be struggling with,
to another firefighter. Another new way to
facilitate these activities is through the
redesign of the watch room. Watch rooms are
typically located off of the apparatus bay and
are used for writing reports, working on other
jobs, and/or studying, and may have mail slots
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for firefighters to receive paperwork. Instead of
having one, enclosed room off of the apparatus
bay, the watch room can be relocated to bridge
the gap between the civic, office area of a fire
station, to the domestic, home-like setting
within the fire station. Inspired by the
atmosphere created in cafes, flexible seating
options and views to an exterior garden create
a more pleasant place for firefighters to
accomplish their work. But just like how people
go to a cafe to work, they also go there to
socialize. By re-imaging how the watch room is
designed, more opportunities for
decompression and firefighter camaraderie are
created. The wuse of wood and indoor
vegetation within this space soften civic
formality toward an impression of authenticity
and informality, emphasizing that a city’s fire
station is not just a civic building, but a home
to the firefighters.

With the remembrance that a fire station is not
only a civic building where firefighters work,
but also their home due to their long shifts, it
is important that the station is designed to
promote healthy sleep. Although it is thought
that camaraderie is grown by having a
dormitory-style bunk room, I believe it is more
important to make sure firefighters can get a
good night’s rest, without any unnecessary
sleep disturbances, and focus on growing
camaraderie in the areas previously listed. By
having individual bunk rooms, with doors that
close to help keep the bunk room a quiet
place, a few of the unnecessary sleep
disturbances are eliminated. In order to
improve the time it takes to fall asleep (sleep
latency) and enhance the quality of sleep
(sleep efficiency) firefighters experience, full
sized beds should be provided in their bunk
rooms. If the bunk rooms are designed a little
bit larger than the standard size, to fit a full
sized bed instead of twin sized bed, this could
help firefighters' ability to fall and stay asleep.
In every fire station researched for this thesis,
there are twin size beds provided for the
firefighters. With research showing the
negative physical and behavioral health effects
of anyone getting under 6-7 hours of sleep,
shouldn’t every step in a design decision help



facilitate healthy sleep? By allowing more room
for someone to move around and find a
comfortable position, and not feeling squished
into a tiny bed, this small change could make a
large overall impact in helping a firefighter's
ability to fall and stay asleep. In the proposed
station’s design, all of the doors to the bunk
rooms, and rooms nearby, would be fitted with
jamb silencers to prevent slamming, including
the lockers located in each bunk room. The last
design solution is to have a rolling blackout
shade in each bunk room window. The rolling
blackout shades, which run in tracks or
channels at the window jambs, preventing light
spillage around the edges. This allows
someone to take a nap in their bunk room
anytime of the day.

By providing circadian lighting systems,
color-adaptive  fixtures that use LED
technology, echo the subtle color variations
that natural sunlight goes through each day,
from cool, blue tones in the morning to
warmer, red tones in the evening, extra
environmental cues to begin the body’s journey
towards a restful night's sleep. Providing better
access to daylight during the day also serves to
align a person’s internal clock.”” This is why on
top of providing dimming switches for precise
light level controls, there is also ample amount
of natural light delivered throughout the
station. One inch thick insulated glass is used
on the four-fold apparatus bay doors,
clerestory glass windows, and storefront
window glazing systems used throughout the
building to provide great visibility and natural
day lighting to all essential areas.

Another solution to mitigate unnecessary sleep
disturbances is to have an alerting system that
only turns on lights specific to the crews that
are responding to the call instead of for the
entire station. These alerting systems would
also be ramped (noises that start soft and
gradually increase and lights that begin dim
and gradually increase) alerting systems to
reduce the audible and visual shocks to a
firefighters body. This reduces the anatomical
shock to a person's body that the sudden loud
tones and bright lights cause.’® Sleep education
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sessions should be implemented as well to
reiterate the understanding that being well
rested optimizes job performance. From a
study” published in 2016, almost 1,200
firefighters participated in a randomized sleep
study. Implementation of the education and
sleep disorders screening program reduced the
percentage of firefighters who filed an injury
report by 12 percent. It also reduced reported
injuries by 10 percent per annum, reducing the
percentage of firefighters injured by 17 percent
and was accompanied by a 46 percent
decrease in the utilization of paid disability
time among firefighters. In addition to the
considerable human toll of injuries, there are
also financial costs. Firefighter injuries in the
United States cost an estimated $4.70 to
$11.73 billion annually, which adds
substantially to the $43.81 billion in direct
expenditures paid each year for fire protection.
In a department of approximately 1,200 active
firefighters, and not including the medical costs
and human suffering associated with injury and
disability, such a reduction in disability day
usage translates into an estimated annual
savings of $2.1 million.®

DESIGN PROPOSAL: COMMUNITY HEALTH
& WELLNESS

City services buildings such as police and fire
stations, libraries, and city halls are important
touchpoints for the communities they serve. In
some respects, they define the character of the
government and color the interactions between
citizens and public servants. One of the main
architectural challenges of designing buildings
for the public sector is designing buildings that
embrace the community through their
public-facing functions while maintaining the
security, functionality, and financial
stewardship expected by administrators and
taxpayers.® When designing a fire station, it is
important to make sure the community feels
like they are not forgotten. This is why part of
my research involved creating a community
survey. Although the community survey was
not released, it is important that if any master
planning is being conducted within a city, a
survey is created and distributed in order to



adhere to the community's wants and needs.
One of the main community design goals was
to create opportunities on the site and within
the building for the community to grow their
relationship with the firefighters and one
another.

One way to achieve this goal is for the station's
overall design concept to include opportunities
that would help take care of the behavioral and
physical health of community members. A
walk-in clinic is designed in the main lobby of
the station. Providing this space in my station’s
design allows a person to come in and get
medical attention, such as getting their blood
checked, in a private area. Within the Safe-
haven laws, fire stations are places where a
person can leave an unharmed infant so that
the child may become a ward of the state.5?
Some people may not know this information,
so as a way to educate the community of this
law and reinforce the idea that the fire station
looks out for its community beyond fighting
fires and providing emergency medical service,
I have added a Safe Haven Baby Box to the
design of my proposed station. A Safe Haven
Baby Box® is a safety device that legally
permits a mother in crisis to safely, securely,
and anonymously surrender their newborn if
they are unable to care for their baby.These
devices are typically installed in an exterior
wall at the end of an apparatus bay.’* This
location is not ideal, but is located here
because the Safe Haven Baby Boxes are added
to existing stations. With this in mind during
design. The baby box is located in an exterior
wall that connects to the interior of the walk-in
clinic.

On the proposed station’s site is a historic
building, the Dr. William S. Alexander House,
which is registered under the National Register
of Historic Places (NRHP).® The building is
currently empty, but through further research,
I discovered that a coffee shop will be located
on the first floor, with a church located on the
second floor. Part of the Masterplan is to keep
the coffee shop on the first floor, but to turn
the second floor into a museum about the
history of firefighters and specifically, the City
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of Oxford’s fire departments history. The
museum preserves and enhances historic
resources in the Mile Square including Uptown,
but it also covers a design goal of this thesis,
which is growing community education through
interaction. A community room is provided
inside the station that would seat up to 40
people. Educational drills such as “stop, drop,
and roll” can be conducted on the playground.
The playground serves as a place for children
to positively impact their physical and
behavioral health. For adults, an outdoor
fithess area, half basketball court, and path
through a memorial garden is provided.

Places to watch firefighters' activities can draw
people to the site. The balcony on the second
floor of the historic Alexander house can be
used as a viewing deck to watch the
firefighters train on the training tower and/or
watch them wash the apparatus on the front
apron. Another space for this is provided by
built-in seating in front of the station. Solid
concrete planes offer a place for the
community to eat lunch or chat, while also
protecting the building from vehicular
ramming. As community members pass the
station, they should be able to identify the fire
station that services their city. The height of
the training tower allows for the tower to act
as a beacon within the community. It helps
people identify where the fire station is located
from far away and can help with wayfinding
within the city. At the top of the training tower
is also where the emergency alerting system
would be located. A transparent fagade allows
passers-by to look in on a historic element, an
1895 5th size Ahrens pumper, that is located in
the lobby of the station. At night, the space is
illuminated, creating a lantern effect. Seeing
history on display in such an inviting setting
helps draw a person into the fire station lobby
to get a closer look and see what else the
station has to offer. Upon entering the lobby,
the visitor is greeted with a quote that is dear
to the Oxford Fire Department, with an exterior
view toward the sky and rooftop vegetation.
With the use of Low-sunlight, low-water plants,
visitors are led from the exterior of the station
to the interior lobby. The visitation window is



straight ahead, located in a person's line of
sightt To the right, just passed a
glass-enclosed display case, are the doors to
the right lead into the community room and on
the left is the entrance into the walk-in clinic
and entrance to a public restroom. In the
lobby, built-in seating is provided for visitors
waiting to tour that station or waiting to enter
the clinic or community room.

To quote Daniel Yudchitz from an article he
wrote titled Making Public Facilities More
Public,®® "At its simplest level, a city provides a
service. The better public servants can connect
with the people they serve, the better the
community will function. Architecture facilitates
those connections in many ways - by giving
city governments a physical identity, by
creating inviting settings for citizens to
participate in public life, and by
communicating, in ways big and small, the
values we live by. The designer’s fundamental
role is to deliver a functional, efficient facility,
but it goes beyond that. Our real challenge is
to deliver more value without adding more
cost, creating spaces that embrace, and are
embraced by, the communities that fund and
use them”. Bridging the gap between
firefighters and the community helps people
know who their first responders are. Visibility
and engagement are important to remind the
community that the fire department is there
for them, looking out for the community’s
health and wellness, without their first
interaction involving an emergency.

DESIGN PROPOSAL: ENVIRONMENTALLY
RESPONSIBLE DESIGN

A city tells a story that represents community
and governmental values which are displayed
through their civic buildings. When a fire
station is designed to positively affect the
environment, that value of caring for the
environment is represented. In addition to
passive building solutions, using industry
standards such as Leadership in Energy and
Environmental Design (LEED), Cradle to Cradle
Products Innovation Institute (Cradle to
Cradle), and the WELL Building Standard
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(WELL) can help guide any person or public
entity planning on renovating or building a new
fire station. LEED, Cradle to Cradle, and WELL
are rating systems, but the strategies used in
their certification requirements can be used to
design a sustainable fire station. Using these
three standards as design guidelines can be
beneficial to both people and the environment.

The LEED v4 system goals include:® Reduce
contribution to global climate change, enhance
individual human health, protect and restore
water sources, protect and enhance
biodiversity and ecosystem services, promote
sustainable and regenerative material cycles,
build a green economy, and enhance
community quality of life. On the LEED v4 for
BD+C: New Construction and Major
Renovation, the rating scorecard® covers eight
different categories: Location and
transportation,  sustainable sites, water
efficiency, energy and atmosphere, materials
and resources, indoor environmental quality,
innovation, and regional priority. Included in
LEED v4 is use of cradle to cradle certified
products, which is a multi-attribute assessment
of materials. The Cradle to Cradle Products
Innovation Institute sets a global standard
through the Cradle to Cradle Products
Program. The assessment® of products
includes the examination of material health,
material reutilization, renewable energy, water
stewardship and social fairness. The toxicity of
chemicals inside a product are examined under
the material health category. The use of
non-toxic materials is also a concept the WELL
Building Standard takes into account under the
materials category.®°

The WELL Building Standard is a good
reference for how to design with the health of
the building occupants in mind. The WELL
Building Standard certification®® requires
on-site assessment and performance testing by
a third party Building performance is
measured by having monitoring features of the
built environment that impact human health
and wellbeing, through air, water, nourishment,
light, movement, thermal comfort, sound,
materials, mind, and community. Under these



seven categories are a variety of subcategories
such as toxic material reduction, thermal
comfort, air quality, low-glare workstation
design, noise levels, and activity incentive
programs, to name a few. The WELL reference
guide has a precondition, titled ‘Biophillia I -
Qualitative,” which incorporates the support of
human-nature connections through design
elements. Biophilic design® emphasizes
human adaptations to the natural world,
depends on repeated and sustained
engagement with nature, and integrates design
interventions that connect with the overall
setting or space. Biophilic desigh ecomposses
direct experiences of nature (such as light, air,
water, plants animals, and natural landscapes
and ecosystems), indirect experience of nature
(such as images of nature, natural materials,
natural colors, naturalistic shapes, forms, and
patterns, and biomimicry), and experience of
space and place (such as prospect and
refuge).*? Biophilia influences the
moment-to-moment physical and sensory
elements found within interiors. It impacts our
emotions, health, and overall feeling.*> A
successful application of biophilic design can be
achieved by employing direct and indirect
strategies to help create space and place.
Biophilic design is implemented into the
proposed fire station’s design through the use
of large windows and clearstories to allow
natural light to flood the interior and create
views to nature. In addition to creating views
to nature, a firefighter can be immersed in
nature on the rooftop garden over the
apparatus bay and interact with nature in a
small vegetable garden on the outdoor patio.
The use of engineered wood floors and interior
plants to connect to the natural world. Sick
Building Syndrome is a phenomenon where the
occupants of a building experience acute health
problems that seem to be linked directly to the
time spent inside the building where they felt
symptoms that may be localized in a particular
room, area, or may be widespread throughout
the building and there is no specific illness or
cause that can be identified.* Using biophilic
design and having the ability to go outside of
the building, while staying close to the station,
would help prevent Sick Building Syndrome.
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Sustainable building strategies are also used in
the proposed fire station’s design. Harvesting
rainwater, using permeable surface materials,
and having a vegetated roof can help reduce
rainwater runoff. Water can be saved through
the use of greywater. Greywater is defined as®
untreated wastewater that has not been
affected by infectious, contaminated, or
unhealthy bodily wastes. The proposed station
would use two different greywater systems.
One cistern would collect and reuse greywater
from water used for training and washing the
apparatus. A trench drain system would collect
the water runoff, of water used during training,
from outside of the building, funneling it to a
separate harvest treatment system with a hose
bib connection for fire personnel to use for
vehicle washing.®® The second cistern would
collect rainwater that falls on non-driving
surfaces on the site to reuse for irrigation.
Another strategy is to use radiant heat flooring
in the apparatus bay, which allows for more
efficient heat recovery from the cold air that
may enter into the apparatus bay when a bay
door opens. Extending the in-floor radiant heat
three feet beyond the bay doors is a safety
measure that will help melt ice during the
winter months. Geothermal wells are located
beneath the playground to use for the station’s
heating and cooling needs. Additional benefits
to designing an environmentally responsible
fire station are the positive impacts to
individuals physical and behavioral health. This
mutualistic relationship adds value to the fire
department and entire community.

CONCLUSION

In short, the main goal of this thesis is to raise
the standards of fire stations design to go
beyond meeting building code requirements to
improve the physical and behavioral health of
firefighters and their communities. Firefighter
physical health can be improved by creating a
linear sequence of circulation, particularly
concerning the continued decontamination
process, to mitigate the spread of toxins
throughout the building. To improve firefighters
behavioral health, the programmatic addition
of a calm room reiterates the need for



firefighters to decompress. Learning from other
building types can help re-imagine how spaces,
such as the lobby and watch room, can be
designed. The design of fire stations should go
beyond concern for firefighters health and
wellness. Improving the community’s physical
and behavioral health should be a key factor in
fire station design. As a public safety facility,
health and wellness concerns should extend
beyond the firefighters and include members of
the community. Providing opportunities for the
community to improve their physical and
behavioral health at the fire station aligns
community and departmental values. The
alignment of values includes environmental
concerns. To build an environmentally
responsible fire station, using building
standards such as LEED, WELL, and Passive
House, can help guide any person or public
entity planning on renovating or building a new
fire station. Whether it is a fire station or a
relationship, it is critical to build on a strong
foundation. A building does not leave its users,
or the environment, unaffected. It either has a
negative, neutral or positive impact. Positively
impacting individuals, and the environment,
can be achieved by applying the design
strategies laid out in this thesis.
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