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1. INTRODUCTION

Architectural design is a largely subjective process that is best illustrated using a

“casebook” approach. In this course the “case” is fire stations.

This course provides guidance for development of fire stations appropriate for fighting
the two primary types of fires: Structure fires and Airport Crash fires. This information
may be used by architects, engineers, designers, and others involved in the
development and approval of fire station projects. It is intended to help all participants
better understand fire station requirements, programs, and design criteria so they can
effectively participate in the project development process. This course is not intended to
provide all of the information needed to identify project requirements or successfully
prepare project designs. Additional information on the unique program and design

requirements of projects must be obtained.
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2. PLANNING AND LAYOUT

2.1 SIZE DETERMINANTS.

Several factors determine the size of the facility.

2.1.1 General. Generally, the size of the station depends on the class of station, the
number of companies housed, the number and types of vehicles housed, and any
additional spaces required. The class of station will partially drive the number of spaces
required.

2.1.2 Needs Validation Assessment. Conduct a Needs Validation Assessment to
determine the class and required capacity in terms of personnel and vehicles of the new

or renovated station.

2.1.3 Types of Spaces. For a complete list of spaces, see Table 2-1. Fire Station

functional spaces fall into three main categories:

2.1.3.1 Maintenance and Apparatus. This includes the Apparatus Room which
houses the firefighting vehicles and the supporting maintenance spaces. The
maintenance spaces include both vehicle maintenance and storage and equipment
maintenance and storage (fire extinguishers, self-contained breathing apparatus
(SCBA), protective clothing, hoses, firefighting agents, etc.)

2.1.3.2 Administration and Training. This includes the appropriate offices, training

spaces, dispatch areas, administrative areas, etc.

2.1.3.3 Residential and Living. This includes the on-duty firefighters’ bedrooms,

toilets/showers, kitchen/dining, recreation, and “living room” areas.
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Space

Notes

Maintenance and Apparatus

Apparatus Room/Bays Made up of bays—either single- or double-length bays. Sized
according to truck modules: See Paragraph 2-2.2.1.

Personal Protective Equipment (PPE) | One per stadon.

Gear Storage

Hose Storage One per station.

SCBA Compressor Room At least one per deparument.

SCBA Maintenance One per department.

Protective Clothing Laundry One per staton.

Equipment Wash/Disinfection One per station.

Work Room/Equipment Maintenance | One per staton.

Vehicle Maintenance Equipment One per staton. Tools and minor parts.

Storage

EMT Storage (basic first aid supplies) | One per stadon.

Medical Storage CabinetLocker One per station. Lockable. This may be combined with or a sub-

(drugs, needles, etc.) space of the EMT Storage Room.

HAZMAT/CBRNE Equipment One per department. (CBRNE = Chemical, Biological, Radiological,

Storage Nuclear, Explosive.)

Agent Storage At least one per deparunent.

Spare Gear Storage At least one per deparument.

Fire Extinguisher Maintenance and One per department, as dictated by Installation mission

Storage requirements.

Flightline Fire Extinguisher One per department.

Maintenance and Storage

Vehicle Maintenance Bay Additon to Apparatus Room, as dictated by Installation mission
requirements.

Vehicle Maintenance Office As dictated by Installation mission requirements if Vehicle
Maintenance Bay is provided.

Reserve and Active Duty As dictated by Installaton mission requirements.

Mobility/Deployment Gear Storage

Administration and Training

Station Officer Office One per statdon.

Watch Desk One per staton only if no Dispatch in staton and then made part of
Stadon Officer Office. (Receives calls from Dispatch.)

Fire Chief Office One per department.

Chief’s Conference Room One per department. May be a part of the Fire Chief’s Office.

Table 2-1

Fire Station Program Spaces
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Space

Notes

Deputy Chief Office The requirement for a Deputy Chief is driven by the size of the
department.

Administrative Assistant Provided only in conjunction with Chief and Deputy Chief.

Lobby Area Generally provided only in conjunction with Chief and Deputy
Chief.

Assistant Chief/Shift Supervisor One per department.

Assistant Chief of Fire Prevention One per department, as dictated by Installation mission
requirements.

Inspector(s) Offices Several workstatons per deparment—may be located in several
stations.

EMS Office Space for EMS to complete confidential paperwork, as dictated by
Installation mission requirements.

HAZMAT/Safety Office One per department.

Logistics Office One workstation per deparament, as dictated by Installation mission
requirements.

Deparaneant Training Room At least one per deparanent (in HQ station). May be provided in
other stations, as dictated by Installation mission requirements.

Training Officer Office One per department.

Computer Training/testing Area One per station. Separate room or alcove,

General Adnmin Storage One per staton.

Fire-only Dispatch

One per deparment; provided only if no requirement for
Consolidated Dispatch. Dispatch receives emergency calls from the
public.

Consolidated Dispatch Provided in lieu of Fire-oaly Dispatch. Combines fire, security, and
medical dispatch functons.

Dispatch Supervisor Provided in conjunction with Consolidated Dispatch.

Dispatch Bathroom Dedicated facilities close to Dispatch.

Dispatch Kitchenette Dedicated facilites cloze to Dispatch

Information Technology (IT) Room One per station. Consider presence/size of dispatch and/or watch
room in size and location of room.

Generator Space One per stadon. May need to be located inside as a security concern

Residential and Living

Day/Training Room One per staton. Includes kitchen, training/dining, and lounge areas.
The station training area is incorporated as part of the dining portion
of the Day Room.

Dorm Rooms Per statdon. Quandty depends on number of crews.

Bathrooms/shower/changing Male and female facilities per staton.

Fimess Room One per station.

Laundry Room One per statdon.

Physical Therapy/sauna Addinon to Fitness Room, as dictated by Installation mission
requirements.

Recreation Room Addinon to Day Room for noisier activities such as games, as
dictated by Installation mission requirements.

Covered Outdoor Patio One per station.

Other Spaces

Table 2-1 (continued)

Fire Station Program Spaces
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2.2 SPACE PROGRAM. The space program for Fire Stations may be developed
through the use of an interactive worksheet. It is completed by first entering the
appropriate Service branch and then selecting the following: the type of station, the
class of station, the number of companies to be housed/dorm room count, the number
and class of vehicles to be housed, and the additional spaces required. As selections
are made, the program areas are calculated and summed for both the building and the
site. The worksheet must be filled out in collaboration with the appropriate fire
department representative(s). This interactive worksheet is available as a
downloadable Microsofte Excele file from the Whole Building Design Guide Web site
(http://dod.wbdg.org).

2.2.1 Critical Dimensions. To understand how the numbers in the interactive
worksheet are calculated, there are several critical dimensions that must be understood.

2.2.2.1 Apparatus Bays.
The apparatus bays are sized based on the class of truck to be housed. See Table 2-2
for a list of common truck types. These types have been classified as follows in order to

standardize the size criteria:

 Large. These typically include structural aerial (ladder) trucks or large
tanker trucks with lengths greater than 11.58 m (38 ft.). The standardized
footprint (floor space occupied by the truck, not considering the space
around it) is 3.05 m by 15.24 m (10 ft. by 50 ft.).

* Medium. This class covers a wide range of vehicles from structural

pumper trucks and smaller tanker trucks to rescue and HAZMAT trucks.

* Small. These typically include ambulances, small rescue or HAZMAT trucks,
small brush units, and command vehicles. Small trucks have lengths less than
9.14 m (30 ft.). A separate vehicle bay size class is not designated for these

trucks. Depending on the actual size of the Small class truck, it may be housed in
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its own bay or in a bay with another truck. For example, two 6.10-m- (20-ft.-) long
vehicles may be housed in a Large bay, either Aircraft Rescue Fire Fighting
(ARFF) or not. The interactive worksheet makes a recommendation for the area
of additional Apparatus Bays, as appropriate, for the quantity of Small vehicles
indicated. However, this area must be carefully reviewed by the planning team to
ensure it provides the correct space, accounting for the actual length of the Small
vehicles anticipated and the space that may be available in other bays. In
addition to the truck footprint, the space program takes into account the space
around the parked truck. This space varies depending on whether the truck is
parked next to a wall or another truck. The space program uses the middle-sized

bay for each truck class to calculate an “average” sized bay for the given vehicle.

Size Class of Vehicle

Type of vehicle
Structural

Pumpers Medium

Telesquirts Medum

Aenal/Ladders Large

Tankers Medium or Large
ARFF

Large Water Tankers ARFF Medium

ARFF Foam (vary from 5700 L (1500 gal.) up to 24,600 L (6500 ARFF Medium or

gal.) ARFF Large
Ambulance

Ambulances Small
Rescue

Small/Light Rescue Small

Medium Rescue Medium

Heavy Rescue ARFF Medium
HAZNIAT

HAZMAT Support/Small Small

HAZMAT Squad Medium
Brush

Small Brush Small

Large Brush Medium

Taable 2-2
Common Types of Vehicles and Their Size Classes
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2.2.2.2 Dorm Room Counts. The worksheet uses two methods to calculate the
number of dorm rooms needed (dorm room count). First, the user enters the number of
Structural companies and the number of ARFF companies, as appropriate. (If it is a
Structural station, ARFF companies are not permitted and vice versa.) The worksheet
will calculate the number of dorm rooms using the number of companies entered.
Second, the user adds or subtracts dorm rooms to accommodate ambulance
companies, rescue companies, or cross-staffing of companies. The initial number of
rooms plus or minus the modified number of rooms is the Final Dorm Room count.
Dorm room counts must be coordinated with the Fire Chief. Cross staffed (x-staffed)
vehicles are staffed on an as needed basis by personnel assigned to another vehicle or

vehicles. X-staffed vehicles have no dedicated staff of their own.

Type of vehicle
Structural
Pumpers 4 4 4 4
Telesquurts 4 or x-staffed 4 = 4
Aenal/Ladders 4 or x-staffed 4 4 4
Tankers x-staffed 1 or x-staffed n/a 1 or x-staffed
ARFF
Large Water Tankers x-staffed 1 or x-staffed 1 1 or x-staffed
ARFF Foam 3 3 3 4
Ambulance
Ambulances 2 or x-staffed 2 n/a 2 or x-staffed
Rescue
Small/Light Rescue x-staffed 3 or x-staffed 3 3 or x-staffed
Medium Rescue x-staffed 3 or x-staffed 3 3 or x-staffed
Heavy Rescue x-staffed 3 or x-staffed 3 3 or x-staffed
HAZMAT
HAZMAT Support/Small x-staffed x-staffed x-staffed x-staffed
HAZMAT Squad x-staffed x-staffed x-staffed x-staffed
Brush
Small Brush x-staffed x-staffed x-staffed x-staffed
Large Brush x-staffed x-staffed x-staffed x-staffed
Table 2-2
Sample Staffing by Vehicle Type
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2.2.3 Total Area. The space program developed through the use of the interactive
worksheet serves as a guideline for the Fire Station planning team and generally
represents the maximum space allowed. The final space program for a new Fire Station
will need to be carefully determined by Installation representatives and the appropriate

program office.

2.3 LOCATION DETERMINANTS. Several factors determine the most appropriate

and cost-effective location for a Fire Station.

2.3.1 Access/Response Time. The most critical determinant for the location of a Fire
Station is response time. In addition to response time, consider access to the station by
delivery vehicles, staff, and visitors. Consider that direct access and response time may
conflict with tightening antiterrorism (AT) criteria—ensure that trucks will not have to
cross access control points to reach a target structure or flightline. Facility site should

be prominent and easily visible from the target areas (structures or flightlines).

2.3.2 Size. Ensure adequate site space is available to accommodate the firefighting
vehicular turning radii, personnel parking, visitor parking, storage requirements, and

reserve vehicles (if applicable).

2.3.3 Sustainable Design. The location of a facility can have a significant impact on
achieving sustainable design rating points. Consider issues such as brownfield
redevelopment, access to public transportation, and reuse of existing paving and

hardscape when selecting a site.

2.4 COST. Facilities should be designed with the objective of achieving the lowest life
cycle cost over a 30-year period. To do so, the project’s design program must
adequately define the scope and performance requirements and match those needs
against a budget. Conversely, the budget must adequately support an appropriate and

high quality program and performance requirements.
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2.5 LAYOUT AND ADJACENCIES. As with the location determinants, the key internal
adjacencies are driven by response time. The location of the residential and living areas
must accommodate quick and clear access to the Apparatus Room for response in the
event of an alarm. The appropriate layout and adjacencies are illustrated through a
bubble diagram and a series of illustrative layout diagrams. In HQ/Main Stations and
Large HQ Stations, consider the relationship between the administrative areas and the
living areas. There may be a desire to separate these areas to provide a sense of

functional identity for each.

2.5.1 Functional Relationship Bubble Diagram. The bubble diagram in Figure 2-1
indicates the acceptable relative adjacencies of the functional spaces. Some of these
key adjacencies may be accommodated through a hallway rather than a direct
entrance/exit from one space to another. This is particularly true with the Apparatus
Room and the Day Room as many facility spaces need an adjacency with these two
spaces. Note that the “Apparatus Bay Support” area indicated in the diagrams includes
the following spaces, some of which may not be included in every station, depending
upon Installation mission requirements:

» SCBA Maintenance

* SCBA Compressor Room

» Work Room/Equipment Maintenance

» Equipment Wash/Disinfection

* Protective Clothing Laundry

* EMT Storage

* HAZMAT/CBRNE Equipment Storage

» Spare PPE Gear Storage

* Fire Extinguisher Inspection

* Fire Extinguisher Maintenance & Storage

* Flightline Fire Extinguisher Maintenance
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Figure 2-1
Functional Relationship Bubble Diagram

2.5.2 lllustrative Diagrams. The illustrative diagrams include Figures 2-2 through 2-4.
They do not represent mandatory or even suggested layouts but are provided to expand
on Figure 2-1 and illustrate the relative sizes of the functional spaces along with the
acceptable adjacencies. By including the relative sizes of the spaces, these diagrams
convey a possible means to accommodate the needed adjacencies.
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2.5.2.1 Figure 2-2.

This diagram illustrates a layout for a small, one- or two-company Satellite station.

OUTDOOF AREA

35
-

=y

- STATION OFFICER CFFICE!
WATCH DESK
= LAUNDRY ROOM
- BATHROOMS/SHOWERSICHANGING
- CONPUTER TESTING/TRAINING
- APPARATUS BAY SUPPORT

L A

Figure 2-2
lllustrative Layout Diagram A — Small Satellite

© J. Paul Guyer 2010 14



2.5.2.2 Figure 2-3. This diagram illustrates a layout for an HQ/Main station with larger
administrative and training components.

‘!‘

1 - STATION OFFICER OFFICE!
WATCH DESK
- LOBRY
~ LAUNDRY ROOM
- BATHROOMS/SHOWFERS/CHANGING
- COMPUTER TESTING/TRAINING
= TRAINING OFFICER QFFICE
- ADMINISTRATION
- EMERGENCY OPERATION CENTER

w0 B W

Figure 2-3
lllustrative Layout Diagram B — Headquarters (HQ)/Main Station
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2.5.2.3 Figure 2-4. This diagram illustrates a layout for a Large HQ station. This

diagram also captures some of the key relationships for any combination station,

regardless of size—in particular the need for separation of ARFF and Structural trucks

relative to a flightline.

%

-

Figure 2-4

lllustrative Layout Diagram C — Large HQ

2.5.3 Sample Floor Plans. Sample floor plans below further expand on these

illustrative diagrams. These do not represent mandatory or even suggested floor plans.

They are provided to illustrate possible means to accommodate the needed

adjacencies.
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Figure 2-5
Headquarters Station
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Figure 2-6
Large Headquarters Station
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Apparatus Bays — Medium Vehicle Class
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Apparatus Bays — Medium ARFF (Wide) Vehicle Class
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Figure 2-11
Department Training Room

© J. Paul Guyer 2010 23

[F T




STATION
2-CHAR

1- 40" COMPUTER
3-18LF. BOOKCASE

Figure 2-12
Testing/Individual Study Area
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Small Dispatch Room
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Larger Dispatch Room
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Figure 2-15
Day Room
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Figure 2-16
Day Room - Kitchen
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Figure 2-17
Day Room — Dining/Training Area
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Day Room — Living Room Area
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Dorm Room — One Bed
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Figure 2-20
Dorm Room — Two Beds
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Figure 2-21
Dorm Room with Two Foldup Beds
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Figure 2-22
Bathroom, Showers, Changing
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Azst Chief of Fire Preventon 11.15 | 120 Jpercofce Dept - GCtated by InZ2yiabion mission requiremerts
irepectons) Oces L45 45 Jper workstators Departrant imay be somad-Oouf Over severy shabiors)
EMS O*ce 743 80 Jper office Station - G Cated Dy Instaiisbion Mission requiremerts
HADMAT) Safety O™ice 11.15 120 Iwoﬂce Dept. - dCtated Dy Instaiabon Mizsion requiremeanrts
Logistics Offce TA4A3 a0 Iw offce Dept. - GCtated Dy Inzdiabon mizsion requirements
Oert Trainrg Room 2 35 Joer peron Deparant - tob] ea-cuty Fire Cepartment St
Traring Room & T4 8.2_ per trainng room Tad to Dem Trsn'rﬂ Room
|_Traring Offcer Office ] __;:' 152_ aoﬂce t
Satelre Comouer Tanin) Testirg Rod 1301 180 Jper four testng statons | Satelite Staton
| =0 Computer TryninpTestng Room | 1765 | 190 Jper s testng stabions HQ Saton
Cenery Adin Sworsoe 743 83 |persbon Saton
T Rocm 185 20 |per room Saton
|_Oizpatch 1784 | 192 |Jpercizpaicher Departent - either “re of conzoldated
[ Oizpstch Supenvizoe 585 62 lcerwenstaton Departrant - ted % glzpatch
Crepateh Sathroom 445 45 fixture (ADA) Departrant - ied %0 glapatch
| Orzpoteh xicheneme 185 20 |perktcheratte Departmernt - Sad % gizpatch
Aodmony T Room Space 557 | 60 |Jperrocm Ted to dzpaxch
Recldential and Lving
CopTraining Room 6020 | 648 |persia®ed vehicle Sbon = KAChen « AnNNgATANingG + cunge
Qo Rocm wih one bag 1003 108 Jperroom Suion = Z1afed velicie count « 1/ compary
Oomﬁn«n-nthmm 13.01 140 Jperroom Sbon = Z1aTed vericie count = 1/CoMmpary
DO ROOM wih tad “0ig-up DTS 929 100 Jperroom SON = Z13Ted variCie Count = 1/CoMpary
Bathroomz SnowerzCharging 2323 2 Lw Z0%ed vehicie Sation
Ftness Room <080 | <37 Jpersidon SLation = %0 commodate 4 working O at one tme
_meﬁm TA3 80 [persia®ed wehicle Suabion - 1 washer, 2 dryers, sk, 1odrg tabie
Ehysical Tharsoy Sauns 1853 | 200 [Jperstyton S200N - GCUSted Dy INZLAAON Mission requiremearts
Reacreaton Room 3344 | 280 simon CELoral - 2aban = one o tao "gama units”
Vendng 1.55 20 Jper verding machine Saton
Other Spacec
| Rezerve C™ices 11.15 | 120 [percmrce AF ceily - getated by inztalabon mizzicn requireants |
R""c sris ”“OA::';M i 1853 | 200 [persnron AF cely - Gented by Instalation mizzon requiements
Rezerve Firefighier FPE Cear Qa3 40 |perperson AF oniy - dctated by Inztalaton miszion requrements
EOC Shabon Room® 2373 320 Jperroom Dept. - GCuated Dy INZtyabon Mizsion requirements
|_Pupic it (ADA~compiant, unizex) 418 as rocm Seabion
Table 2-3

Space Program Data — Building
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Space Allocation Standard
Functional Component m’ - Standard Notes
Staff Parking 41.81 450 per space (incl. circ.) Station
Visitor Parking 41.81 | 450 [per space (incl. circ.) JStation
|Bicycle Rack Area 14.86 | 160 |per 10-bike Rack Station
Site Approach to Apparatus Bays 185.80 | 2.000 |per bay Station
JAgent Storage (ARFF) 6.97 75 |per ARFF truck Station or Department - Foam + 2nd agent
Agent Storage (Structural) 4.46 48 [per Station (Struct. trucks)Station - Class A Foam
Patio 13.94 | 150 |Min. (11to 2 companies) JStation - add 100 sf for 3-4 cos, add 100 sf for > 4 cos.
Table 2-4

Space Program Data - Site
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