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Presenter
Presentation Notes
 
PURPOSE: This power point is primarily intended to educate designers on fire service challenges and needs as they relate to the built environment.
  
PREPARATION: the presentation should be treated as a starting point. It should be tailored to suit the specific audience. For example, prior to giving the presentation to sprinkler design technicians, the fire alarm information could be trimmed and the sprinkler and standpipe information should be expanded. For a more detailed presentation, slides after #24 have a series of bullets that could each be expanded into a separate slide of material and additional photos. The presentation could also be modified for a specific geographical area or jurisdiction. 
 
DELIVERY: The presentation should preferably be delivered by someone with dual experience in (1) the fire service and (2) fire/building code application (design, consulting, or enforcement).




Target Audience
Any of these “designers” without fire service 
experience:

Architects
Fire protection engineers
Engineers of other disciplines
System design technicians (such as sprinkler or fire 

alarm)

Presenter
Presentation Notes
We use term “designers” throughout to mean this list



Who are your “customers”?

Owners
Developers
General 

contractor
Occupants
Tenants
Others?

Photo by Mat Chibbaro

Presenter
Presentation Notes
All architects, engineers, and design technicians must consider those who live and work in their project buildings



What about these “customers”?
The fire service makes use of many building features and systems.

Photo by Mat Chibbaro

Presenter
Presentation Notes
Initial arriving crew using fire lanes, fire hydrant, FDC (far right), and key box (to right of entry door). Soon they will use fire alarm annunciator, stairs, elevators, standpipes, etc.



What’s so different about a 
firefighter’s job?
Hazardous environment
Physically exhausting
Infinite variety of “workplaces”
Constantly changing conditions
All times of day or night
Any weather conditions
Crew variations 
 Fill-in personnel / crews
 Mutual aid

Unfamiliar locations
Photo courtesy Lingohocken Fire Co.

Presenter
Presentation Notes
Fill-in personnel could be due to leave, detail elsewhere, etc. Could be single crew member or entire crew. First due unit & crew could be committed to another incident or training. Sometimes units are out of service due to mechanical problems.
Mutual aid = assistance from other departments. Can be automatic (as agreed in advance) or impromptu

May want to discuss the Fire protection Research Foundation Report  on Fire Safety Challenges for Green Buildings that can be found at http://www.nfpa.org/assets/files//Research%20Foundation/RFFireSafetyGreenBuildings.pdf





Why is decision-making so 
challenging for firefighters?

Time-sensitive
Lives & businesses in the balance
Limited available information
Conflicting information
Erroneous information
Frequent inability to wait for 

additional information Photo by Vito Maggiolo

Presenter
Presentation Notes
Pic shows operation in occupied high-rise residential building. Initial crews know little about fire, smoke occupants. Must also anticipate conditions by the time they get to the fire floor and set up for fire attack.



Offensive vs. Defensive attack

Why do firefighters operate inside of a building 
instead of outside?

Photo by Vito Maggiolo

Presenter
Presentation Notes
Of course it’s safer outside.
Where it can be done safely, FFs often enter to (1) rescue occupants or (2) get between the fire and the occupants to protect them while extinguishing.
Photo shows protection of a stair – critical to protecting remaining occupants




Initial Decisions

 Early decisions can set the 
stage for the entire operation

 It takes critical time to 
relocate apparatus, hose 
lines, ladders, etc.

 Better information to help 
early decision-making can 
be particularly helpful Photo by Vito Maggiolo

Presenter
Presentation Notes
incident goes as first company ops go – or – first 5 minutes can shape the next 5 hours




Efficiency vs. Safety
If the fire service can operate more efficiently and 

effectively, they can:
Operate more safely
Mitigate an incident quicker

This should result in:
 Increased safety of occupants
 Decreased losses for owners and tenants

Photo by Vito Maggiolo



Incident Phases
Discovery
Notification
Dispatch
Turnout
Response
Size-up
Set-up
Utility control
Entry

 Control
 Suppression
 Ventilation
 Overhaul
 Salvage
 investigation

Photo by Vito Maggiolo

Presenter
Presentation Notes
Some in general chronological order; others span entire operation



What is not under the control of 
designers?

These scenarios account for many 
firefighter deaths and injuries every year:
 Vehicle safety (driving, seat belts)
Medical events

(such as heart attacks, strokes)
Exterior fires

(such as vehicles, wildland)

Photo courtesy of 
FirefighterCloseCalls.com 

Presenter
Presentation Notes
Vehicle safety: probably no control at all
Medical events: caution that some performance-based designs can inadvertently increase stress and exertion by failing to consider travel distance, stair/elevator arrangements, etc.



How can designers make a 
positive impact on FF Safety?

 Building:
• Design
• Construction
• Commissioning

 Fire protection systems :
• Design
• Installation
• Acceptance testing

 Uniformity of features within a given department’s area.
 Pre-incident planning
 Drills / exercises
 Building code and fire code improvements

Photo by Mat Chibbaro

Presenter
Presentation Notes
Uniformity: mainly the responsibility of the jurisdiction; designers should ask.
Drills: probably for special structures such as bridges or tunnels



Fire Service Types (by compensation)

 Career
 Volunteer

Photo by Mat Chibbaro

NOTE:  Regardless of compensation, any 
firefighter can be “professional”

 Call
 Combination

Photo by Bill Supplee

Presenter
Presentation Notes
Use of proper terminology is important to open lines of communication
Career = compensated for work (Photo in Philadephia city)
Volunteer = not compensated except possibly with small stipend for training, length of service, etc. (Photo Oreland VFD in PA near Philadelphia)
Call = compensated for each response rather than by salary
Combination = different types of above in same department. This can take various forms – (career and volunteer working at same stations or even same units; fully career in some stations and fully volunteer in another.
Using “Paid” for career firefighter implies that the paycheck is the most important thing.
Using “Professional” for only career firefighter implies that volunteers are not professional.



Fire Service Types 
(by response mode)

Stations can be:
 fully staffed
 unstaffed (home response)
 partially staffed

Photos by Mat Chibbaro

Presenter
Presentation Notes
Fully = firefighters always at station (usually career, but some areas have volunteer “live-ins” or bunking at station)
Unstaffed = FFs alerted to respond to station from other activities (usually volunteer)
Partial = mixture of both



Fire Service Types
(by area/population served)
 Municipal (county, city, town)
 State
 Federal
 Tribal
 Prison
 Military
 Industrial fire brigade
 Private subscription

• Full service
• Contract subscribers only

Photos by Mat Chibbaro

Presenter
Presentation Notes
Some you may not have thought of – tribal, prison. 
Inmate firefighters commonly used for wildland firefighting
Top pic: Military fire department at airfield in Antarctica
Botom pic from city of Portland, ME



Types of services provided
 Structural fire suppression

 Interior
 Exterior only

 Aircraft fire suppression
 Wildland firefighting
 Maritime fire suppression
 Emergency medical service

 Basic life support
 Advanced life support
 Aviation (”medevac”)

 Vehicle suppression & extrication
 Technical rescue
 Hazmat
 Any combination of the above

Photo by Vito Maggiolo

Photo by Mat Chibbaro



Apparatus Types - Pumpers

Primary equipment carried:
 Water
 Pump
 Hose
 Portable extinguishers

Access considerations:
 Hose lays
 Pumper-mounted master stream 

Other terminology:
 Engine 
 Wagon

Photos by: Mat Chibbaro

Presenter
Presentation Notes
Apparatus: called “Appliances” in Europe, Australia, New Zealand
Mention specialized pumpers such as foam units – no additional considerations



Apparatus Types - Aerial

Primary equipment carried:
 Aerial (fixed) ladder
 Ground (portable) ladders
 Tools

Access considerations:
 Aerial ladder reach
 Aerial ladder obstructions
 Distance to carry ground ladders

Other terminology:
 Truck
 Ladder

Photos by Mat Chibbaro

Presenter
Presentation Notes
Top: aerial is straight type (personnel and victims must ascend/descend ladder rungs after being positioned)
Bottom: aerial is platform type (personnel and victims can ride in bucket; aerial rungs for secondary use)



Apparatus Types - Other
Types:

 Rescue squads
 HAZMAT units
 Breathing air or lighting units
 Brush fire vehicles

Primary equipment carried:
 Tools
 Specialized equipment

Access considerations:
 Most equipment can be hand-carried
 Access for pumpers will satisfy needs

Photo by Mat Chibbaro

Presenter
Presentation Notes
Photo = HAZMAT unit



Fire Department Staffing and Standards
 Number of firefighters per 

unit
 2010 NIST study:

• Crew sizes of 2, 3, and 4
 NFPA

• 1710 – career
• 1720 – volunteer
• 1000 series: qualifications
• 1500 series: safety 

 OSHA regulations
• Fire brigade standard
• Respiratory standard

Photo by Vito Maggiolo

Presenter
Presentation Notes
NIST Technical Note 1661: four-person firefighting crews were able to complete 22 essential firefighting and rescue tasks in a typical residential structure 30 percent faster than two-person crews and 25 percent faster than three-person crews. The four-person crews were able to deliver water to a similar-sized fire 15 percent faster than the two-person crews and 6 percent faster than three-person crews, steps that help to reduce property damage and lower danger to the firefighters. The four-person crews were able to complete search and rescue 30 percent faster than two-person crews and 5 percent faster than three-person crews
Photo shows rapid intervention team in case of firefighter mayday. Public often sees the firefighters outside standing by, rather than those inside actively working





Standard Operating Procedures

Photo by Vito Maggiolo

Photo by Mat Chibbaro

Presenter
Presentation Notes
For example, apparatus placement or personnel responsibilities depending on order of arrival and type of building (for example, high-rise)
Photo shows 2 views of front of building at same incident. Initial engine establishing water supply and second engine ensuring the supply; first truck at front of building while second truck would be in rear. Ambulances, Chief’s cars, and other support vehicles either out of way or to block civilian traffic.
Allows rapid initial operation
If design of building or features negate SOPs, coordinate with FD so they can compensate.
Keep this in mind during performance-based design.



How can I help firefighters plan 
before an incident?
Communicate before & during design – with 

operations staff as well as fire code enforcement / 
planning
Invite to acceptance testing of systems
Provide plans to fire service - building & systems
Store plans on site for easy retrieval
Facility liaison
Facility emergency contact

Presenter
Presentation Notes
Code enforcement officials might or might not be able to make decision that impact operations



Specific considerations

The next series of slides will look at specific 
categories of building and system considerations.

Think in terms of how you can  apply these 
concepts where the codes and standards allow 
variations or options

Presenter
Presentation Notes
Codes often require a feature but not tie a designer down to a lot of details
AHJs often have guidelines for such details, as well as uniformity among buildings in the same jurisdiction



What will help firefighters locate 
the building?

Street name signage / block numbering
Address clarity
On-site signage
Diagrams
Automatic alarm 

reporting

Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to architects



What will help fire apparatus 
access the site?
Access to as much of perimeter as possible
Fire lanes: 

• Closed to public: address security measures
• Open to public: address parking issues, marking, & signage
• Clearance height & width, radius, grade, load

Dead ends: turnaround features
Permanent paving material
Avoid traffic calming devices

Aerial access:
• Proximity to building
• Overhead obstructions
• Outrigger extension Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to architects




How can I facilitate water delivery?

Hydrants
• Location, spacing, & position
• Marking, locking

Adequate fire flow
Adequate water quantity 

(storage)
Dry hydrants

• Cisterns
• Natural or man-made ponds

Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to civil engineers
FH location: 
Consider direction of travel and SOPs (explain forward supply evolution and reverse supply evolution)
Preclude hose lays across busy streets
FH position: proximity to apparatus access, distance from obstructions
FH marking: NFPA 291 has color code system
FH locking: cap locks, nut locks



What will help firefighters access and 
maneuver within the building?
Site design (ground ladders)
Key boxes
Door identification / standards
Stairs: marking, width
Elevators & fire service lobbies
Marking of utilities & fire 

protection systems
Access for vertical ventilation
◦ Photovoltaic systems
◦ Rooftop gardens

Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to architects
Photo shows fire service access elevator lobby – recent addition to code
Remember to coordinate floor numbering between stair signs, elevator buttons, and annunciator
Ventilation: explain why firefighters ventilate. Horizontal ventilation (windows and doors) vs. vertical ventilation (bulkheads, skylights, roofs)



What will help keep operating 
firefighters safe?
Building info signs
Lightweight construction marking
Vacancy status signs
HAZMAT management plan
HAZMAT information statement 
Shaftway marking
Skylight marking or barriers
Photovoltaic system signage

Diagram from NFPA 1

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to architects
Bldg Info signs – currently in Annex of NFPA 1
Lightweight const marking
Truss marking in NJ after Hackensack 5 LODD 1988
Other lightweight const – steel joist/truss, wood I-beams
Photovoltaic system research:
Fire Protection Research Foundation
UL
Cal Fire




What suppression system features 
will help firefighters?
Valve location, access, marking
Fire pump location, access, marking
Standpipe design pressure
Avoiding pressure reducing valves
Hose valve locations vs. stair enclosures
Fire department connections:

 type, interconnection
 number, location, position
 marking, signage
 obstructions
 security, physical protection Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to engineers / sprinkler design techs
Valves:
Zone ID
Cross-label dual feeds
Preferred locations – outside, in stairs, etc.
Labeling hidden valves – in rooms, above ceilings
Standpipe design pressure – coordinate with FD equip and tactics
Alternatives to hose lines needing to pass through stair doors:
Hose connections just outside stair
Hose connections both inside & outside stair
Smokeproof stair (exterior vestibule)
Hose connections in inside vestibule between stair & corridor
Remote hose connections (outside stairs):
Uniform location
Not buried in tenant spaces
Exterior hose connections for tenants opening to exterior
Garage hose connections: consider access to connections & protection from vehicle damage
Standpipe isolation valves: need to be located for quick access – explain why




What alarm system features will 
help firefighters?

Fire alarm annunciator
Building diagram (can be on annunciator):

• Surrounding streets, N arrow, entry & exit points
• Stairs & elevators: ID and levels served
• Utilities (water, gas, elec, generator, elevator machine)
• Location of water service, fire pump, fire alarm panel
• Standpipe & FDC locations

Design to preclude unwanted fire alarms
Fire command center location, size, equipment

Photo by Mat Chibbaro

Presenter
Presentation Notes
NOTE: Could be expanded to lengthen presentation or tailor to engineers / alarm design techs
Annunciator: basic info = floor, zone, device type
Diagram can be separate or part of annunciator (graphic type) – great deal of info can be shown for very little cost.
Examples of designing to preclude unwanted alarms:
Locating smoke detectors away from sources of steam, smoke, and high air velocity; never in exterior locations
Using duct detectors only where required.
Arranging duct detectors to sound supervisory signal rather than alarm.
Where subject to malicious false alarms, limit pull stations to those required by code; providing security covers.
Using retard chambers and other surge protection devices on water-based systems.
Using pre-alarm features on suppression systems.
Using time delayed alarms where allowed and where staff is properly trained.



What other systems will help 
firefighters?
Radio coverage & retransmission systems
Simple smoke control panels 
Firefighter emergency power systems
Firefighter breathing air systems

Presenter
Presentation Notes
Explain each type of system



Have I considered phases in 
construction or demolition?
Temporary water supply
Temporary stair, lighting, & enclosure
Standpipe & connection
Access points
Phased occupancy

NY Deutsche Bank - photo from NIOSH report

Photo by Mat Chibbaro



Have I considered structures 
other than buildings?

Tunnels
Piers & wharfs
Bridges

Photo by Mat Chibbaro

Presenter
Presentation Notes
How can water be delivered? Standpipe systems
Ventilation in tunnels? 
Breathing air delivery in tunnels?



Resources
National Emergency Training 

Center’s Learning Resource Center
OSHA’s “Fire Service Features of 

Buildings and Fire Protection 
Systems”
NFPA Standards
ICC Codes
Guidelines from AHJ

Presenter
Presentation Notes
NFPA 1620 – Pre-Incident Planning
IBC and IFC – Fire service features



THANK YOU!

To find out more about the Society of 
Fire Protection Engineer’s Fire Service 
Committee go to www.sfpe.org.

http://www.sfpe.org/
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