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A Difficult Question

Why did Ava’s

dad die'in a fire?
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In order to carry on your business properly, it is necessary

for those who practice it to understand not only what they
have to do, but why they have to do it...

No fireman can ever be considered to have attained a real

proficiency in his business until he has thoroughly mastered
this combination of theory and practice.

Fire Protection, 1876

Sir Eyre Massey Shaw

. s LN ssesc . Chief, London Fire Brigade
GreatFire of London 1666 -~
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Introductions

* Who are you?

* Where are you from?

* Where do you work?

* How long have you been a firefighter?

* What is one thing that has significantly
impacted your structural firefighting
operations over the course of your career?




What Does Good Look Like?






Limits of Observation

A scientist, an engineer, What conclusions do we
and a firefighter... draw from our experience?



A'Zealot; in general, one passionately and fanatically ardent in any cause.




Learning Outcomes

* Gain perspective on changes in the fire service over the last 50
years (and beyond).

* Develop an understanding of the value and limitations of
gualitative and quantitative data dealing with fireground
operations.

* Explore fireground sensemaking and decision making.



Learning Outcomes

e Use National Fire Protection Association (NFPA) 1700 Guide to
Structural Firefighting to explore international best practices.

* Develop an understanding of accountability and management
of fireground operations.

* Figure out the answer to the question “What does good look
like?”



Methodology

* Interactive Presentation
* Distributed Reading
* Tactical Decision Games (TDGs)

* Small and Large Group Activities



Form 5 Working Groups

Consider the following:

* Approximately equal size.

ldeally you will work with participants from
other agencies and other countries.

Consic

Consic

Consic

er language skills.

er rank and role in your organizations

er experience levels

Diversity
- &

Balance!
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Influences on Incident Command & Tactics

* Major incidents

* Local incidents

* Near miss and line of duty injuries

* Line of duty deaths (NIOSH)

UL FSRI research, tactical considerations, & training
* NIST& ATF research

. Partner agencies-National Fire Sprinkler Association
* NFPA Standards



There are 3 Operational Levels on all
Incidents that have an IDLH Hazard Zone:

* Strategic Level

e Task Level

These levels are often performed by different people:
Working (Task Level) Boss, Walking (Tactical) Boss, Sitting (Strategic) Boss 0“



Which Comes First?
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RECEO-VS

scue Lloyd Layman never
used the acronym!

posures

FIRE FIGHTING TACTICS

Ve nti I at i on BASIC DIVISIONS OF FIRE-FIGHTING TACTICS

1. REscuUE

nfinement

ESTIMATE
OF THE
SITUATION

2. ExPOSURES A. VENTILATION
. CONFINEMENT
4. EXTINGUISHMENT B. Savnvage

5. OVERHAUL

Size Up )’
J
,\\

The basic divisions, one to five, are arranged in proper se-
° ° quence. Ventilation and salvage have not been numbered but
tl ng u IS m e nt have been designated by the letters (A) and (B) because these

operations may be required at any time following the initial

1940

verhaul



RECEO-VS Reimagined

E Xposures
Rescue Rescue, Fire Control
Confinement & Ventilation as
Ventilation Concurrent Operations*

E xtinguishment

Overhaul Salvage

* |f staffing permits...
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https://youtu.be/JgXr9T8HIZ0

Water for Fire Control 1824-Present

From James Braidwood to Underwriters Laboratories Fire Safety Research Institute



Floyd W. Nelson, Qualltat/ve Fire Behawor

B* 0 nan Mo TR




Where, What, & How

Exterior Attack

Interior Attack

Flow Rate & Pressure
Nozzle Type
Direct Attack | &5
Indirect Attack
Combination Attack
Gas Cooling |




Floyd W. Nelson, Qualltat/ve Fire Behawor

B* 0 nan Mo TR




Where, What, & How

Exterior Attack

Interior Attack

Flow Rate & Pressure
Nozzle Type
Direct Attack | &5
Indirect Attack
Combination Attack
Gas Cooling |
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James Braidwood
1800-1861

1824 he was made Master of the Fire
Engines in Edinburg, Scotland.

1833 moved to London and to form the
London Fire Engine Establishment
(consolidating 10 fire insurance fire
brigades into a public fire service.

1861 Died in the line of duty from a
wall collapse in the Tooley Street fire.

https://www.london-fire.gov.uk/museum/history-and-stories/the-tooley-street-fire/



Braidwood’s Most Important Lessons

Quick and effective water application
in a direct attack

e Exterior application
* Interior application
Limit air flow to the fire

Speed is of the essence




Eyre Massey Shaw

1828-1908

1860 Chief Constable and the
Superintendent of Fire Services in Belfast

1861 Superintendent of the London fire
Engine Establishment.

1866 Chief Fire Officer of the
Metropolitan London Fire Brigade

1891 Retired

S



Shaw’s Most Important Lessons

Fid '{g }';',;f B
] 31 ::;:‘T’f.: . . « .
imjﬁ . Experience is necessary, but not sufficient

Ventilation and anti-ventilation

Factors that influence fire stream
performance

Coordinated fire attack




John Kenlon
1861-1940

Firefighter, New York Fire Department 1887
Foreman, New York Fire Department 1887

Promoted to Battalion Chief 1905

Promoted to Deputy Chief 1909

Appointed Chief, New York Fire
Department 1911 o

Retired 1931 i Y



Kenlon’s Most Important Lessons

In many respects fires behave in a
predictable manner

Scientific training is necessary
Regrowth during strategic shift
Backup lines are important

Decisions must be made in a timely
manner

Context is critical




CHIEF'S

HANDBOOI

LT

Fire Chief’s Handbook

Fred Shepperd, Editor

In many respects this text was
written to be all things to all
firefighters, regardless of rank,
from probationary firefighter to
chief of department.
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Shepperd’s Most Important Lessons

Scientific concepts related to chemistry & physics of fire

Importance of water distribution and water mapping for interior

and exterior streams

The amount of water needed is smaller if distributed on the
burning fuel and ineffective water distribution can result in

significant water damage
Nozzle discipline (not simply to

Well advanced basement fires s

nolc

NOou

your water)

d be attacked before entry



Lloyd Layman
1897-1968

Served in the US Army in WW |

Appointed as Trooper with West Virginia
State Police 1919 (rose to the rank of
Captain).

Appointed Chief Parkersburg West
Virginia Fire Department 1931

Commander USCG 1942-1947
Retired 1951







Firefighting Context
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Layman used this ship as his first full scale laboratory to investigate
fire control in ship engine rooms and developed the theory of
indirect application and atmospheric displacement.



USS Phobos (K129)

Layman used this ship as his second full scale laboratory
investigate fire control in ship cargo holds.
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Transition to Building Fires

Returning to the Parkersburg, West Virginia Fire Department after
completing his wartime service with the United States Coast
Guard, Layman recognized that “there were many questions
regarding the practicability of employing water in the form of
finely divided particles for general fire-fighting purposes” (Layman,

1960, p, 37).



Little Drops of Water — 1950 FDIC

This result [maximum vaporization] cannot be obtained by
applying water in the form of a solid stream... Little if any progress
can be made in improving the tactical employment of water in fire
fighting operations until the gross ineffectiveness of the solid
stream method of application is recognized.



Little Drops of Water — 1950 FDIC

The theory of indirect application and atmospheric displacement is
based on two simple principles: 1) The cooling action of water,
applied in the form of finely divided particles [and vaporized]
within a highly heated confined space, is not restricted to the area
of direct contact. 2) Expansion of steam will displace the

atmosphere in the space and transfer heat to the outside
atmosphere.



Indirect Attack

Limitation of ventilation before
fire control

Application of water fog in the
upper area

Absorption of thermal energy
from hot gases and surfaces

Mixing due to convection

Increased pressure due to
steam expansion

Continued cooling and
contraction of steam

Timely direct attack is required
to complete extinguishment



Royer & Nelson

lowa Sate University
Fire Service Training

How much water for fire control (Royer &
Nelson, 1982)

Water for firefighting (Royer & Nelson, n.d.)

Qualitative fire behavior (Nelson, 1991)




How Much Water?

Royer & Nelson conduced a great
deal of research on required fire
flow, developing what would
become known as the lowa Rate of
Flow Formula.




Royer & Nelson on Nozzle Technique

The combination attack integrates both direct and indirect
methods using a fog pattern adjusted to reach across the entire
area, rotating the nozzle in a clockwise ‘O’ pattern.

Royer & Nelson (n.d.) referenced Folke who emphasized the need
for adequate pressure [velocity] and who cited Stanzig as writing
“The nozzle pipe movement must be just as violent as bayonet
fighting”



Royer & Nelson on Nozzle Technique

Royer & Nelson cautioned against over
application (flow too high or adequate flow for
too long).

When the rate of flow is substantially greater
then ideal, the temperature drop in the fire
area will be very rapid, steam production will
be limited, and heat production will increase in
remote areas (Royer & Nelson, n.d., p. 3)



Rosander & Giselsson

Swedish Fire Service

Extinguishing with the Fogfighter (Rosander
& Giselsson, 1994)




Fire Control & Extinguishment

Rosander & Giselsson discuss several methods of fire control
including indirect attack (Layman) and the Swedish model of gas
cooling as well as extinguishment using direct attack.



Gas Cooling

Gas cooling in the Swedish model applies small droplets (<0.3
mm) to cool hot gases without vaporizing on contact with surfaces.
Cooling the gases results in contraction (to a greater extent than
expansion of the water vaporized into steam). More on this later!



-

Cooling hot gases overhead is
done to reduce risk when
approaching a shielded fire.
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Stanzig
Fire Control Theory Linkage

(Incomplete) Mohlin Fossoult
Braidwood Hird & Fischl Adeler Folke
LShaw —p Kenlon ‘ ‘ ‘

I_I—b Layman =——» Royer & Nelson

l \ Rosander &

UL(Sprinklers)? =——p Herterich =—————————— Giselsson



Vaporization in the Gas Layer

- Water vaporized in the upper layer takes
energy from the hot gases, lowering their
temperature.

- |t takes much more energy to heat and vaporize
water than to cool hot gases.

Specific Heat TCC of Water

of Smoke \/S 2600 kJ/kg
0.001 MJ/kg (2.6 MJ/kg)*

* Water at 20° C to Steam at 100° C



Vaporization in the Gas Layer

-  Small droplets
are effective in cooling the gases

- Duration of application
and cone angle depend on the
size of the space

If >35% of the water is vaporized in
the upper layer, the layer will contract.



Extinguishing Diffusion Flames by Surface Cooling

- Extinguishment requires
application of water to
burning surfaces

« The required flow rate per m?
is quite low if the time for
extinguishment is infinite




Critical Flow Influencing Factors
«»w 0.010

- Radiant Heat Flux

« Oxygen Concentration

Critical Application Rate (kg/m?

0 5 10 15 20 25 Stefan Sardqgvist
External Radiant Heat Flux (kW/m?) Water and Other Extinguishing Agents (p. 317)



Critical Rate of Flow

- Inadequate flow rate will fail to
) . . .
£ extinguish the fire.
é  Increasing flow rate reduces the time
z | required for extinguishment.
(Yo |
= i »  More is better, to a point...
() Application Rate
Critical Rate Stefan Sardqgvist

Of Flow Water and Other Extinguishing Agents (p. 21)



Flow, Time, & Water

© o+ Effectiveness
£ -
” g« Efficiency
(C
Q .
E Optimal Rate - q;_ What’s the difference?
N - @)
= — . .
o / - c Is this a question of one,
= —_ Faster = the other, or both?
b Extinguishment O
L =
) N\ Application Rate
Critical Rate Least Water PP Stefan Sardqgvist

Of Flow Used Water and Other Extinguishing Agents (p. 21)



Surface Cooling

-  Water may be applied to cool
burning fuel, pyrolizing fuel
packages or to cool uninvolved
surfaces.

 Surface cooling is a critical
element in fire control and
extinguishment.
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Vaporization on Surfaces

Water vaporized on hot surfaces
does not take as much energy
from hot gases (as water
vaporized in the gases).

Steam produced on surfaces will
add to the hot upper layer
(1700:1 at 100° C) increasing

thermal ballast.




Effectiveness

The degree to which
something is successful in
producing a desired
result.

When deploying and
operating an attack line
for fire control, what are
the desired results?

Rapid Fire Control

Occupant Safety

Firefightejafety
Minimum.Fire

Damage

Minimum Fire
Control Damage
Minimum
Environmental Harm



Efficiency

- Alevel of performance that

Time
creates the greatest output E
(effectiveness) with the Staffing
smallest input Roparatié
-  When operating an attack i 4

line for fire control, what
are the inputs?



The Answer....

- ldeally an attack line will be both efficient and
effective.

- An effective hoseline puts the water where it
needs to be in the form that it needs to be in.

-  Water may need to be applied to cool hot
gases, surfaces, or both.



Single Flow

Solid Stream ,
Variable Flow

Combination ,
Automatic

Low Pressure

High Pressure Straight Stream

Ultra High Pressure Fog Pattern



Fire Suppression Research

— TF e
11 Studies

Horizontal Ventilation

Vertical Ventilation

Positive Pressure Attack

Attic Fires

Exterior & Interior Attack-Water Mapping
Exterior & Interior Attack-Air Entrainment
Exterior & Interior Fire Attack — Full Scale
Coordinated Fire Attack — Apartments
Coordinated Fire Attack — Strip Malls

N\ J

58 Recommendations Related to Use of Water for Fire Control

Distilled down to 11 Integrated Recommendations



Consider all Effects of Fire Streams: Water does not push fire but can
obstruct an exhaust opening and change the flow path. Air entrainment
may change the flow path or influence gas flow in existing flow paths. Use
air entrainment to your advantage.




Integrated Tactical Consideration

Coordination is Critical: Absent effective water application, adding air to a
vent limited fire will increase HRR (and quickly if the fire has already self-
vented). Coordination requires that ventilation occur immediately before,

concurrent with, or after effective water application.

With limited staffing venting immediately before or concurrent
with effective water application is extremely difficult!




Integrated Tactical Consideration

Post-Fire Ventilation is Essential: Post knockdown, rapid and effective
ventilation is essential for the removal of smoke, enabling a quick return
to tenable conditions throughout the structure. Hydraulic ventilation and
positive pressure provide an effective means to increase the speed and
effectiveness of ventilation operations.




Integrated Tactical Consideration

Time Matters: With all else being equal, the water

application should be based more on time and less
on the position the water is being applied from
(interior or exterior).

When making a quick hit, use the fastest, path to
the interior, limit the time between the last exterior
water application and interior suppression.

Think, be skillful, and move with purpose!



Integrated Tactical Consideration

Use the Reach of your Stream: Reach of combination and solid stream
nozzles considerably exceeds the largest typical dimensions of a typical
residential compartment (solid, straight stream or narrow (30°) fog).




Consider Your Attack Position: Select your
attack position based on the fire’s origin,
access to the fire, potential for fire spread,
effective water distribution (mapping), and
speed of attack. Kill the source quickly!
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Integrated Tactical Consideration

Apply Water Effectively: At the end of the day fire control always requires
rapid application of sufficient water burning fuel. Consider building
construction and configuration as well as fire stream characteristics in
choosing water application methods!




Integrated Tactical Consideration

Use the Force: All fire streams entrain air! Understand
the factors that influence air entrainment and use this
phenomena as a force for good (rather than evil).




Integrated Tactical Consideration

Maximize the Effect of Water Application: If you have line of sight to the
fire, put water on the burning fuel! Cool the gases and hot surfaces when
approaching a shielded fire. Remember a post flashover compartment is

different than one that is simply smoke logged.




Integrated Tactical Consideration

Focus on Effective Water Distribution (Mapping): If you can get water to
where it needs to go, you don’t need much. Bring a high enough flow rate
and use what you need. Focus on effective distribution (put the water

where it needs to go).

f
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Integrated Tactical Consideration

Steam is Not the Enemy: Effective use of water for fire control reduces
temperature and can contract hot gases to a greater extent than the

expansion of steam created by suppression operations, making things
better for both occupants and firefighters.



Integrated Tactical Consideration

Flow and Move vs Hit and Move: Flowing continuously is more effective in
cooling than hit and move. However, while this approach may be effective
when confronted with a large volume of flaming combustion, it may result
in greater water use for the effect achieved when dealing with unignited
smoke from a shielded fire.

Research making a “apples to apples” direct
comparison of extinguishing methods is limited.



Normally when a new product or gadget comes out there is
a sales pitch as to which "problems" the product solves. But
usually, you can quickly identify a whole separate set of
problems that a new product creates while trying to solve
something else, thus earning it the title of "gadget".

With a standard solid stream, you must change your
movement to fit the rough shape of the box you are trying
to cool, which is typically fine for a knowledgeable firefighter
on the nozzle.

In large residential spaces we have a twofold problem to
address: the fire gasses both visibly burning and too rich to
burn, and we have the hot surfaces that are driving the gas
problem [likely the other way around]

Firefighter Jay Bonnifield



It's actually very simple: If there's
fire, open the nozzle. If there's no
fire, close the nozzle. If you need to
cool hot gases, open the nozzle. If
you don't need to cool hot gases
anymore, close the nozzle. If fire is
far away, use a straight stream. If
fire is close [or if hot gases are
close], use a wider stream.

Stefan Svensson, PhD



Seems like [a flow control ring is]
an unnecessary complication to a
tool that should, in my opinion, be
a binary choice. Open or closed.
The default position being Open.

"Occam's Razor, put simply, states:
“the simplest solution is almost
always the best.”

Deputy Chief Phil Jose (Ret.)
Seattle Fire Department



This is my nozzle, there are many like it but this one is mine. My
nozzle is my best friend. It is my life. | must master it as | master
my life. Without me it is useless, without my nozzle | am useless.
| will use my nozzle effectively and efficiently to put water where
it is needed. | will learn its weaknesses, its strengths, its parts,

and its care. | will guard it against damage, keep it clean and

ready. This | swear.
With due credit to General Rupertus and the USMC




Unified Theory of Fire Control

Beware Zealots (of any perspective)
You generally find what you look for

Firefighters are extinguishing fires all around the world

Physics is physics (and the fire does not recognize place)

Size, geometry, and configuration matter

Context is critical

Water distribution is critical and air entrainment is relevant

Hot gases and surfaces need to be cooled

Effectiveness is critical (and so is efficiency, but what does that look like?)















Interesting questions...

Why does UL FSRI (and the US Fire Service)
focus so much on surface cooling?

How can we explain gas contraction
when straight or solid streams are
used for surface cooling?
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Vi Cp,g (Tul I TuZ) 1 15

= +
Vo \b(Cpw(373.15 = Ty1) + Lyy, ) + Cp e (Tyz — 373.15) T

Where:
Cp,g=Specific heat capacity of fire gases/smoke (approximately the same as air, 33.2 J/mol K at 1000 K)
Cp,st=Specific heat capacity of steam (41.2 J/mol K at 1000 K)
Cp,w=Specific heat capacity of water (76.663 J/mol K at 215.15 K)
LV,w=Latent heat of vaporization of water 40,680 J/mol
Tu=Temperature of the upper layer (K)

Tw=Temperature of water (K)

n=Moles

Subscript of 1 refers to initial conditions
Subscript of 2 refers t diti t (later) time 2 Stefan Sardqvist, PhD, FPE
ubscript of 2 refers to conditions at (later) time AKA “Tall Stefan”

Note: Adapted from Water and Other Extinguishing Agents (p. 155), by Stefan Sardqvist,
2002, Karlstad, Sweden: Raddnings Verket. Copyright 2002 by Raddnings Verket
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Causes of traumatic LODD on the fireground
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. Lack of, or failure to, follow-standard
operating procedures (SOPs).

We need to know what these five things are. Really know!



1986-2026 \@/

. . . 4+ .
Qualitative Analysis Gemini @eiseso
RS e

Challenges to analysis of this data set.
* Inconsistent formatting of data within reports
* |nconsistent phrasing of contributing factors

 Inclusion of recommendations unrelated to
the contributing factors

 Pre-2026, no examination of human factors



The First 5000
Key Findings

Shorter time to locate and remove trapped
occupants results in increased survival rate.

RESCUE SURVEY

45.15% of victims were found in bedrooms
(not dependent on time of day).

16.42% of victims were found in the family
room/living room.




L P W A B Y e o -

Mayday, Mayday, Mayday!
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Project Mayday (2015-2022)

Originally funded by a private foundation grant for one year to CERT(Command Emergency
Response Training), Don and Bev Abbott, Glendale, Arizona.

The project provided information into the cause and response to “mayday” activities. This
project will research each identified “mayday” submitted into three components through the
use of surveys/responses.

Survey profiling the fire department Upon completion of Component 1, Upon completion of Component 2,
(organization, number of stations, Component 2 will be sent that deals Component 3 is sent requesting the

apparatus, personnel, run numbers, with the actual “mayday.” It request fire department’s handling of the post
SOP’s, training and any other related tactical worksheets, |AP, size-up action response, critique, follow-up
information. information, statements and reports. training, etc.

We also request the audio radio traffic,

dash cam or other video footage.

62 Questions 116 Questions 72 Questions




Project Mayday

Type of Mayday Career Volunteer
_ost/separated from hoseline 24% 19%
Falls into.basements 20% 24%
Falls through/off roofs 17% 2%
Air problems 17% 14%
Entanglement 10% 14%
Gas explosions/collapse 6% 6%
Medical - 16%
No communications - 5%
Other 3%

RESIZE ADD QRs TO REPORTS



Firefighter Mayday Survey (2025-Present)

The Firefighter Mayday Survey is a variation and continuation of Project Mayday, originally started
by the late Don Abbott.

For the fire service to continuously improve, better understand firefighter experiences, and equip

individuals with meaningful intelligence, it is imperative that we have an opportunity to objectively
review incidents that have occurred.




Fall Through Floor =

Lost/Disoriented _ 23.6%
Structural Collapse _ 18:0%
Cut Off/Overrun By Fire === B o
Entangled - 3.4%
Air Issue - 3:4%

Traumatic Emergency - 3.4%

Electrocution . 2:2%
Medical Emergency . 2.2%

Loss Of Accountability / No Contact I 1.1%
Fall Through Roof ' 1:1%

0 15
Percentag




MNIST Technical Mote 2365
MNIST TN 2365

Understanding the Risk of
Lithium-lon Battery Fires

multi-source data analysis



https://youtu.be/X9kZVvdVhjg




Research With the Fire Service

=  Wind Driven Fires .
=  Engineered Lumber

= Horizontal Ventilation

= Vertical Ventilation

=  (O’Hare Airport

=  Governors Island, NY

= Spartanburg, SC

= Attic Fires

= Positive Pressure Ventilation
= Basement Fires

= |nterior and Exterior Streams
=  Coordinated Fire Attack

Cardiovascular and Chemical
Risks

Fire Service Training
Environment

Size-Up/Search and Rescue

Fire Patterns & Fire
Investigation
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UL FSRI Resources

* Technical Reports

* Fire Service Reports

* On-Line Training Programs
* Video (YouTube & Vimeo)

Technical Reports

Analysis of Search and Rescue Tactics in

Researer, | ey On-Line Training

- Search and Rescue Tactics
in Single-Family Single-
Story Residential
Structures

ics that can be employed to minimi and firefighter

1 i .~
structures. (Original Release: May 23, 2023)

a ted: Apr 14,2026 (9 £ 4 5" Suppression, Ventlation, Search and Rescue




UL FSRI Incident Near Miss Investigations

Technical Reports

* La Grange, Georgia — Residential Fire

Department Live Fire Training
Experiments

* Cobb County, Georgia — Apartment Fire
 Surprise, Arizona— Li Battery ESS Explosion
* Fairfax County, Virginia — Live Fire Training
e Chula Vista, California — Warehouse Fire

« .«@bﬁm.\g AL A ’
Garden Apartment Fire
Near Miss Incident in
Cobb County, GA

Technical Reports



NIST Incident Investigations

* Cherry Road, Washington DC — Townhouse Fire
 Keokuk, lowa — Residential Fire

* Houston, Texas — Wind Driven Residential Fire
* Chicago, lllinois — Residential Fire

e Charlston, South Carolina — Commercial Fire

Technical Reports




WHAT IS A TACTICAL CONSIDERATION?
Thoughts from FSRI Technical Panel Members



https://vimeo.com/562893368?fl=pl&fe=cm
https://vimeo.com/562893368?fl=pl&fe=cm

NFPA

1700

Guide for
Structural Firefighting

2026

NFPA




Origin of the Guide for Structural Firefighting

* Scope: Structural firefighting strategies and tactics supported by
science-based research.

* Purpose: Provide guidance for development of policies procedures
and guidelines for structural firefighting.

Webinar: NFPA 1700: Guide to Structural
Firefighting—Why Does It Matter toan IC?
Ve N ‘ :

Bl
1 Blue Card Hazard Zone Conference
; 2025

Standards in Fire Command
and Tactics

https://bit.ly/4e8vctb


https://bit.ly/4e8vctb

Caveat

NFPA 1700 Guide for Structural Firefighting is copyrighted by the
National Fire Protection Association (NFPA). Excerpts from this guide
are being used in this class under the fair use provisions of copyright
law. The content is being used for educational purposes only. All rights
to the original content are held by the copyright owners. We do not
claim ownership of any copyrighted material used. Further duplication
or dissemination is prohibited.

Use of this guide is intended to provide a platform for comparison with
international firefighting practices and critical thinking about the
content of the guide. This guide or on-line access to all NFPA standards
and guides may be purchased at www.nfpa.org.
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Influences on Incident Command & Tactics

* Major incidents

* Local incidents

* Near miss and line of duty injuries

* Line of duty deaths (NIOSH)

UL FSRI research, tactical considerations, & training
* NIST& ATF research

. Partner agencies-National Fire Sprinkler Association
* NFPA Standards






The Golden Circle

* Why do you do what you do?
* How do you do it?

* What do you do?




Methodology

1. Read assigned sections of the guide.
Discuss the assighed sections with member of your work group.

Present a brief overview of your assigned sections to the class.

S

Lead a discussion of what makes sense and what does not and
where the guide is applicable in a broader context.

5. ldentify recommendations from your work group and the class to
ensure that the guide makes sense and is applicable in a broader

context



Out of Class Assighment

Read your group’s assigned sections of NFPA 1700.



CFBT-US, LLC

Questions?

Ed Hartin
Command Competence, CFBT-US LLC

ed.hartin@cfbt-us.com

(503) 793-1296
htpps://www.commandcompetence.com



mailto:ed.hartin@cfbt-us.com
mailto:ed.hartin@cfbt-us.com
mailto:ed.hartin@cfbt-us.com

o0d Comp, Strategy, Tactics, and Decision Making
4 for Structural Firefighting
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o a What are the first things that come to your mind? o,

- < — What decisions will you need to make?
C T



Critical Questions

e How do fire officers make sense of an
incident before they arrive?

 What cues do we notice first, and which do
we miss?

* How do early assumptions shape our initial
strategy and risk tolerance?

 When (and how) do we recognize that our
initial understanding is wrong?

(0’“‘ Con,he’
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Experience & Expertise

.~ /

.

>

kS g .

How many fires?
?
Whalwagsour role Experts demonstrate superior

What did you learn? performance on a specified set of

How much do you remember? representative tasks for a domain.

Can you apply it in context?

How much experience do you really have?

Do you have expertise as a fireground commander?




Types of Knowledge

* Declarative Knowledge: Knowing what.
* Procedural Knowledge: Knowing how.

* Tacit Knowledge: A web of intuitive

and experiential insights.

Recognizing the pattern of changing conditions and
anticipating potential for flashover is an application of
tacit knowledge (rather than a thoughtful analysis of
the reasons for increasing smoke velocity, lowering
neutral plane, and darkening smoke color).




Routine vs Adaptive
Expertise

Adaptive expertise requires

A :,—lﬂm—\

Personal experience.
* Directed experience (apprenticeship).

 Manufactured experience (simulation).

d Com,
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* Vicarious experience (stories).



Sensemaking

* The concept of sensemaking is well named
because, literally it means the making of
sense (Karl Weick)

* Sensemaking is the way that people interpret
and give meaning to their experiences.

* It is an effort to answer the questions
“what’s going on?” and “what should | do”?

Responding to and operating at fires, fire officers make
sense with limited, ambiguous, and dynamic information. °°
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Sense Makii

Data — — Frame
Recognize or Manage attention,
construct a frame. define, connect, and

filter the data.

Gary Klein. Brian Moon, & Robert Hoffman

Making Sense of Sensemaking 2: A Macrocognitive Mode/-i(Zé_iu






Anticipation and Planning

* |s this situatidh_ typical?

nat do | expect to find?
hat cues are relevant in this situation?

hat goals are plausible?

hat actions might | need to take?

More on this in a bit...
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Naturalistic Decision-Making

* A field of study examining how people make
decisions in real-world situations.

* Focuses on how people use their experience
and intuition to make decisions in complex,
uncertain, and high-stakes environments.

Early NDM work focused on fireground command decision-making

d Com,

Expert and Novice Fireground Command Decisions (Calderwood, Crandall, & Klein, 1987) S,
Rapid Decision making on the fireground (Klein, Calderwood, & Clinton-Cirocco, 1988)



What is a Decision?

* Comparing two or more options
and making a choice.

* Choosing without comparison.

Novices vs. Experts




Critical Risk Management Plan
Fireground Rules of
Factors Engagement

Tactical
Priorities
SOGs & Tactical Orders

Declarative and Process (But Not Tacit) Knowledge




Critical Factors

Fixed Factors Variable Factors
* Building * Fire
* Occupancy * Life Hazard

* Arrangement * Impact of Action
e Special Clrcumstances
* Resources =

There are a multitude of fireground factors that may\

be critical, but attempting to think about all of them
quickly overloads your working memory!




RPDis a “Ina Changing Context.
Cyclical Process Diagnose

(Feature Matching)
(Story Building)

N

Inference

Is the Situation Typical?
(Prototype or Analogue)

Yes

:

Recognition has Four Byproducts
Expectancies

Relevant
Cues
Plausible
Goals
Evaluate Action (n)
(Mental Simulation)
Modify

Action .
Learning about the model explains

Yes
how and why but does not make

you a better decision-maker! Implement

Sources of Power

Action




Challenges to Effective Incident Command

You probably don’t know as
much as you think you do.

 What is the impact on
sensemaking and decision
making on the fireground?

e What can we do about it?

lllusion of E» planatory Depth

We can’t implement effective tactics when we don’t understand
the fire environment and the effect of our operations.

nd Com,,
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ICs Require

* An effective mindset, attitude, and aptitude.
* Well developed job knowledge and experience:
* Effective incident management skills.

* Leadership rooted in credibility and competence.



Developing Expertise

Practice: Concentrate deeply on applying a variety of
strategies to improve performance incrementally.

Feedback: Seek feedback after completing tasks to assess
accuracy and understand outcomes.

4

Analysis: Study past performance, your own and experts),
to analyze what worked, why, and areas for improvement.

Modify: Adjust tasks, problems, or strategies in
subsequent practice sessions based on your analysis and
feedback to enhance skill development.




Pre-Arrival Thinking

Why study station officers’ pre-arrival thinking?

What is happening in the officer’s head before arrival?

The first arriving station officer establishes: Yet most training focuses on:
* |nitial frame « Command mechanics
 Strategy risk posture * Strategy & tactics

* Tempo of the incident * Not cognition




Research Design

Participants

Station officers who were the IC at a
recent working structure fire.

Methods
* Cognitive interviews.

* Focus on pre-arrival and early
command of incident operations.

Focus
* Anticipation.
e Cue Selection.

* Framing & frame handling.

* Pre-arrival anticipation an
planning.

* Early incident action plan.
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Preliminary Observations

* Frame of reference is identified based
on a limited number of cues.

* Sometimes, the initial frame does not
match later information or what is found
on arrival.

* The initial frame can help identify
anomalies (something does not match).




What is Size-Up? 1
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Consider Fixed & Manage Variable Factors

Fixed Factors Variable Factors
e Building e Fire
e Occupancy e Life Hazard
e Arrangement e Resources
e Action

e Special Circumstances




Size-Up Starts with 3 Questions

1. What'’s the problem?

2. What's in the way of achieving the tactical objectives?

e Fire Control
e All Clear
e loss Stopped

3. What can hurt or kill me?

Rules of

Engagement




Risk Management is about the Why!

A hazard is anything that could cause harm.

oo
\©
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we '
Very Low Medium Medium

Risk is a combination of probability
and severity of harm from a hazard.

Low

We operate in a deliberate
and calculated manner!

* We will accept limited risk to
save savable property.

 We will accept a greater level of
risk to protect savable lives.

d Com

!
s(&" he’e
o %o
() L]



Is there a Safety Problem?

1. Is it reasonable to believe that the building is occupied?
2. Can | recognize searchable space?

3. Can | do something about it?
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“This is about managing real work
and doing it over and over again!”

DC Chris Stewart
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Gresham, OR |
May 30, 2024, at 21:04
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Firefighter Spencer Tejedas



A starting point and framework...

* Firefighters and fire officers go to work wanting to do
a good job, serving their community and being able
to go home to their family at the end of their shift.

e Decisions that make sense to the decision maker at

the time may look considerably different with 20/20
hindsight.

crat-us (f/

Not just what and how, but why!




Purpose of this discussion is to examine:

.

CFBT-US, LLC

'  The timeline and sequence of events.

Fire dynamics and fire behavior indicators.
Strategy, tactics, and decision-making.

Lessons learned and the way forward.

Potential to encounter a similar incident.

crar-us 1/

Not just what and how, but why!



Common Understanding
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Fire Dynamics Fundamental Concepts

1 Temperature (°C or K)

Heat Release Rate (kW)

Heat

Fire
Triangle

Fuel
Geometry

\ Heat of

Combustion (J/kg)

Compartmentation
& Ventilation Profile

Oxygen Consumption
Principle



Fire Dynamics Fundamental Concepts

Single Candle

80w

Four Candles

Bed

320 W



Fire Dynamics Fundamental Concepts

Release of energy in oxidation is proportional
to the mass of oxygen consumed.

13.1 MJ/kg of O,

William Thornton (1917)
The Relation of Oxygen to the Heat
of Combustion of Organic Compounds




Fire Dynamics Fundamental Concepts

It is considerably easier
to think of air in terms

of volume...
1.2 kg/m3 e = =
" 11.9mx8.0mx2.4m=228.5m3
X 3.0 MJ
3.0 / g A 4 MW Fire would use 1.1 m3/s

Dry Air 1.2 kg/m3

3.6 MJ/m?3 228.5 m3/1.1 m3/s = 207.7 s
(or 3.46m min)

Each cubic meter of air prOVides the But... flaming combustion ceases at
oxygen to release 3.6 MJ of energy. approximately 16%




Fire Dynamics Fundamental Concepts

Fully Developed

Ventilation
Induced

i, Flashover

Increased

Ignition -
Ventilation




Fire Dynamics Fundamental Concepts

Negative
Pressure
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Positive Negative
Pressure Pressure

 Wind Direction

Negative
Pressure




Fundamental Concepts




Fire Dynamics
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Routine

Conditions Outside
a Structure Fire

Emergency Il

Emergency |

SCBA Lens
ilure Begins

10
Heat Flux [kW/m?]

Fundamental Concepts

Emergency lll

Flashover



Fire Dynamics

Fundamental Concepts

“If you add air to the fire and don’t
apply water in the appropriate time
frame the fire gets larger and safety
decreases.”

Impact of Ventilation on Fire Behavior in Legacy
and Contemporary Residential Construction
(Steve Kerber, UL-FSRI)
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Floor Plan
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Covered Patio
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Bathroom

PVA Plastic

Shower Curtain
(Not Shown)

+h

Side Charlie

ABS Plastic Tub
& Surround
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Incident Timeline

Ignition
21:02:43 911 Call reporting the fire.

Ventilation by occupant & bystanders.
pARIER:) Dispatch.
21:07:08 Engine 31 & R31 arrive.

Occupant and bystanders report trapped child (or children).

21:08 E31 B (Tejedas & Pilarski) enters through Alpha.

FF from R31 (Ingram) enters through Charlie.



Incident Timeline

21:08 E31 AO deploys attack line on Alpha.
Flashover
21:08 First E31 FF (Pilarski) out through door on Alpha.

R31 FF (Ingram) out.

21:09 Ineffective water on the fire.
21:10 Second E31 FF (Tejedas) out through window on Alpha (BR 2).
21:12 Fire knocked down.

Arrival to Knockdown
00:04:42



Fire Behavior Analysis The Building

* The building was originally constructed as a

Door Opened Window Broken
. N by Bystander by Bystander

single-family home in 1956. \ \

* The garage was converted into a second |
dwelling unit in 2010.

Bedroom 3

* The fire occupancy was 936 square feet (ft?)

Living Room

with a 330 ft2 covered patio on Side Charlie.

* The fire occupancy contained three bedrooms, etroomt ] Bearoom2

(Master)

one full bathroom, and an open living room, / \ /
dining area and kitchen. el
* The interior finish was gypsum board with i oo B

|\, Area of Origin
e

Iaminate flooring. Side Alpha 182nd Avenue




Fire Behavior Analysis Weather

REERRE
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* The weather in Gresham, Oregon on the evening
of May 30, 2024, was seasonable with a
temperature of between 610 F and 620 F, no
precipitation, and a wind speed between 8 mph  wnddreinadTme

mm \\Vind Speed (mph) e Critical Wind Speed
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and 10 mph from the northwest.

* With a wind speed of 10 mph, there is potential
for a wind driven structure fire event. However,
wind effects may have been mitigated to some
extent by the patio roof, fence, and tall
vegetation to the northwest of the fire

occupancy.



Fire Behavior Analysis Cause & Origin

* Electrical power had been shut off to the fire
occupancy the day prior to the fire and
occupants had been using candles for lighting.

* The fire originated in the bathroom located
approximately in the middle of the building on
Side Charlie.

* The fire investigator’s report indicated that the
area of origin was located at or near the bathtub
with the most probable cause being unattended
candles.




Fire Behavior Analysis Cause & Origin_

* A likely scenario for ignition and subsequent fire
development would be that an unattended
candle left burning on the side of the bathtub
ignited the plastic shower curtain and extended
to the tub and shower enclosure.

* The shower curtain was made of polyethylene
vinyl acetate (PEVA).

* The tub and wall surround are constructed of
acrylonitrile butadiene styrene (ABS) plastic
with an acrylic finish.

Heat of combus:tio
12-15 megajoules/kg



Fire Behavior Analysis

If all surfaces of the tub surround were burning
at once and had sufficient oxygen to support
flaming combustion, HRR would be about 8 MW
(>4 times that needed for flashover based on
the doorway ventilation).

Even with a lower input heat flux, the HRR/unit
of surface area would still be approximately 900
kW/m? generating a HRR of about 4 MW (> than
needed to flashover the bathroom).

Cause & Origin




Fire Behavior Analysis Fire Development

* Once ignited, the plastic shower curtain melted
and burned, igniting the tub and shower enclosure.

* The fire entered the growth stage with smoke and
flames exiting the upper area of the bathroom
door and into the hallway.

* Hot smoke traveled laterally through the hallway
into adjacent compartments through open doors,
developing a smoke layer throughout the house.




Fire Behavior Analysis

Radiant and convective heating from the hot
smoke layer, heated fuel packages in the
adjacent compartments, resulting in pyrolysis
(particularly involving fuel packages located at
upper levels within these compartments).

As all exterior doors were likely closed and one
window in the bedroom on Side Alpha was
slightly open at the time of ignition, the fire
would have transitioned relatively quickly from
a fuel limited to ventilation limited burning
regime.

Fire Development




Fire Behavior Analysis

Once vent limited, the HRR from the fire would
have been reduced and the fire eventually
entering the decay stage due to reduction in
oxygen concentration.

Smoke production would have continued, filling
all compartments within the house with smoke.

An occupant arrived home and opened 1)the
front door, 2) the window in Bedroom 2.

Civilian bystanders kicked in the kitchen door
located on Side Charlie and broke a hole the
window in Bedroom 3.

Fire Development




Fire Behavior Analysis Fire Development

* The fire returned to the growth stage with
flaming combustion in the bathroom and on the
ceiling of the hallway.

* Flaming combustion started to extend along the
ceiling from the hallway into the living room
prior to Firefighters Spencer Tejedas and Jack
Pilarski making entry on Side Alpha.




Fire Behavior Analysis Fire Development

HRR

Time




0:00:00















Fire Behavior Analysis Vertilation Openings

Pre-Flashover:
 Door on Side Alpha.

e Windows in Bedroom 1
and 2.

e Door on Side Charlie.

e Window in Bedroom 3.
Post-Flashover:

* Living Room Window
on Side Alpha.

e Window on Side Bravo.

d WindOW in BEdroom 2. & SideAlpll;a-Blea_oh“ ’ . ‘-~ | _ Side Delta-No Openings 3




Fire Behavior Analysis Ventilation Openings

Pre-Flashover:

* Door on Side Alpha.

e Windows in Bedroom 1
and 2.

e Door on Side Charlie.

e Window in Bedroom 3.
Post-Flashover:

* Living Room Window
on Side Alpha.

e Window on Side Bravo.

Side Bravo-Living Room Window

e Window in Bedroom 2.



Fire Behavior Analysis Flow Paths

* Prior to Firefighters Tejedas and Pilarski insxitbinh
entry through the door on Side Alpha, rom et
there were multiple flow paths between
the fire in the bathroom and hallway.

' Bedroom 3

* Air was entering from the bottom of the
door on Side Alpha and from the door on
Side Charlie.

 Smoke was exiting from the upper area of
the door on Side Alpha and bedroom pedroom 1 sedroam 2
windows on Sides Alpha and Charlie. l 0 l
Intake

Exhaust




Fire Behavior Analysis Flow Paths

* Firefighters Tejedas and Pilarski had insxitbinh
moderate visibility as they entered the rom e
house below the smoke layer which was
approximately 3’ to 4’ above the floor.

' Bedroom 3

* In the living room, fingers of flame from
the hallway were visible in the smoke
layer and rollover was observed on the
hallway ceiling.

Bedroom 1

 Temperature and heat flux in the hallway sedroom2
increased rapidly due to flaming l 0 l
combustion in the upper layer. o




Fi re Be h avio r An a IySiS Entry to Flashover Timeline

Elapsed Time [h:mm:ss]

0:00:20 0:00:38 0:00:51 0:01:00

-

FFs Tejedas & Pilarski
Enter Through Alpha

| Firefighter Pilarski
E31 Update Report Out Through Alpha
(Ops 4 Audio & (Video Clip 2)
Video Clip 2 Audio)
Start of Video Clip 2 C7 Arrives
Flashover Has Already Occurred (Ops 4 Audio & Video Clip 2 Audio)

Probable Flashover Time Frame Time line based on C7 reporting arrival on approach.




Video Clip 2
00:10



Video Clip 2
00:19

Shortly after flashover, Firefighter Pilarski exited
through the door on Side Alpha with flames
pushing from the open door to within
approximately 1’ of floor level.

3 -¥F Video Clip 2
El 00:32

Immediately after Firefighter
Pilarski exited, the window on

Bravo Window
Intact Firefighter

Pilarski

Firefighter Pilarski

Exits on Side Alpha Side BraVO f&ilEd With a

unidirectional outward flow.

Bravo Window
Fails

~—

T

Firefighter Tejedas became disoriented in the living room

and returned to Bedroom 2, exiting through the window 7 Positions on ﬁ
Alpha/Bravo %Ih-.

/-

after Firefighter Pilarski exited and before the fire was

knocked down. A



Video Clip 4
00:21

Bedroom 2
Window

Smoke at
Ground Level

Bedroom 2

Window
% T



Video Clip 4
00:31

Firefighter
Tejedas

-
"'h“
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* Firefighter Tejedas had to navigate | L e e
multiple obstructions to access the right oo S T
side of the window, opened by an
occupant prior to Engine 31’s arrival.

 While thermal conditions in Bedroom 2
were untenable, there was little to no
flaming combustion in this room due to
low oxygen concentration.

* This room transitioned through flashover
after the fire in the living room, kitchen,
and hallway had been knocked down and
Truck 71 vented the intact side of the
Bedroom 3 window. #

~ Vanity &
Folding Chair -

BN
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Fire Behavior Analysis Flow Paths

Pre-Flashover wiiid StI0imph Post-Flashover
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Fire Behavior Analysis Fire Control

* Initial water application occurred post
flashover but was ineffective due to severe
kinking in the attack line that resulted inlow &
pressure and flow.

* Lack of flow and pressure negatively
impacted water mapping in the living room.

* Fire in the hallway, kitchen, and bedrooms
was shielded from exterior water application
from the doorway on Side Alpha.




Fire Behavior Analysis

A second attack line was stretched, and
pressure increased in the initial attack line.

Once adequate flow rate and pressure was
developed, the fire was quickly knocked
down.

The attack line and backup line were
stretched through the door on Side Alpha for
fire control and the fire was extinguished.

Fire was confined to the interior of the house
with no extension into the attic or the
attached Bravo 1 Exposure.

Fire Control
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Fire Behavior Analysis Post-Fire Conditions

Wall Mounted Fla
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Living Room (Entryway) Living Room/Dining Area



Fire Behavior Analysis Post-Fire Conditions

Living Room (Bravo/Charlie Corner) Living Room (Doorway Side
Charlie)



Fire Behavior Analysis Post-Fire Conditions

!

Kitchen



Fire Behavior Analysis Post-Fire Conditions

Y\ g
Area of Origin
Left Side of Tub

Shower Enclosure
Completely Burned

1‘ .

Window-Side Alpha

Moderate Thermal Damage

(L

Top of the Door
Burned Away

2

Bedroom 1 Bathroom (Room of Origin)



Fire Behavior Analysis Post-Fire Conditions
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s Window-Side Alpha
Firefighter Tejedas
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Bedroom 2



Fire Behavior Analysis Post-Fire Conditions

UL Experiments on
Bedroom 3 Ventilation & Fire Patterns



Causal Landscape

The concept is to portray a wide array of
causes as a causal network, to help people
escape from a single-cause, determinate
mindset, but then to highlight a smaller
number of causes that matter the most and
that suggest viable courses of action.

Explaining Explanation Part 3: The Causal
Landscape (Gary Klein, Metacognition, LLC)



Operational Assessment Contributing Factors

 Insufficient risk assessment/size up difficulties.

* Lack of effective incident command and control.

* Primary search without a hoseline or fire attack established.
* Lack of critical communications in requesting changes to tactics and tasks.
* Loss of crew integrity and accountability.
* Radio/communication difficulties.

* Rapid fire growth.

RISK ASESSMENT, .
COMMUNICATIONS, %’,\\
ACCOUNTA3ILITY

INCIDENT COMMAND,

AND SOGS.




Operational Assessment Contributing Factors

* Lack of effective standard operating guidelines (SOGs), and failure to follow
established SOGs.

* Lack of training (fire behavior, officer development)

* Lack of City of Gresham support for fire department structure identified from
decades of studies and recommendations

RISK ASESSMENT, .
COMMUNICATIONS, %’,\\
ACCOUNTA3ILITY

INCIDENT COMMAND,

AND SOGS.




Other Considerations

* Pre-arrival sensemaking (“someone thinks that there might be someone inside”).

 Maximal chaos on arrival (multiple bystanders reporting 1) a deaf and blind child
inside, 2) “babies” inside, 3) multiple languages (English & Spanish).

« Command and control work practices (IC #1 staying in the cab of the apparatus)

e Organizational culture as an influence on fireground behavior (“kitchen table
culture”, acceptance of freelancing).

* Experience (or lack thereof) impacting naturalistic decision-making.
* E31 Captain (25 years)
= E31 Firefighters and apparatus operator (1-4 years)
= BC(17 years, BC < 1 Year)



Relevant Cues

Expectancies Plausible Goals

Action



RPDis a
Cyclical Process

Learning about the model explains
how and why but does not make
you a better decision-maker!

Experience the Situation

in a Changing Context

Diagnose No
(Feature Matching)
(Story Building)

Is the Situation Typical?
(Prototype or Analogue)

Inference Yes

No Clarity

Recognition has Four Byproducts

Relevant

Expectancies
P Cues

Plausible Action
Goals 1...n

Evaluate Action (n)

Dr. Gary Klein (Mental Simulation)
Modify

Sources of Power (1999) Gl
Yes, But Will It Work?

Yes

Implement
Action
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Does this happen-in your firehouse?
What are they thinking, saying, and learning?
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Functions of Command = ICs Job Description

Deployment

Assumption, Confirmation, & Positioning of Command
Situation Evaluation

Strategy & Incident Action Planning

Communications

Organization

Review, Evaluate & Revise

© N O U kA Wwhe

Continue, Support, & Terminate Command
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Common Operating Perspective
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How do we mke sense of what has, is, and will happen?

-

B

Reading the Fire @ Size-Up @ Situational Awarness



The First Arriving Company Officer (IC #1)

Where does IC #1 work?

Why is this the most difficult
job on the fireground?

What factors impact IC #1’s
mental workload and
focus?
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Initial Radio Report

. Size

. Height

. Occupancy
. Conditions

. Initial Incident Action Plan
. Strategy

. Initiate & Name Command
. Resource Determination



Update Report

Results of the 360, including:

i

. Basement (or not) & type if present

O O A W DN

Stories on other than Side Alpha

. Immediate life safety concerns
. Significant hazards
. Changes in the IAP

. Accountability location



The First Arriving Response Chief (IC #2)

Where does IC #2 work?

Why does IC # 2 typically work
alone?

What factors impact IC #2’s
mental workload and
focus?
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Transfer of Command

. Size-up and verify the current strategy is appropriate.
. Contact IC #1 for a command transfer.

. Verify position and function of working companies
. Get a CAN report.

. Advise |IC #1 you will be taking command.

. Confirm the command transfer, confirm strategy,

and update resource determination as needed.



How do we implement and maintain the Incident Action Plan?




Push to Talk, Not Push to Think!
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Standard Content

Standard Format
s €



Verbal Clarity
Requires
Intense Practice

=R L]

- = General James Mattis




“10-Minute” Training for IC #1

Provide a consistent framework to develop the decision-
making skills of company officers and firefighters who may
serve as theinitial incident commander.

* Pre-Arrival

* Crew Instructions

* |nitial Radio Report

* 360° Reconnaissance & Follow Up Radio Report
* Orders to the Second Arriving Company

Along with many other learning opportunities!



“10-Minute” Training for IC #2

Provide a consistent framework to develop the decision-

making skills of command officers.

e Pre-Arrival

e Transfer of Command -

Along with many

il

other learning opportunities!




“10-Minute” Training

Video provides only one view of
the incident and frequently does
iy e not provide context...

Purpose

B s csmarem e * Map (including water supply)

e effective tactical decisions based on ¢ d patential fire
= . L]
Conducting the Drill
This incident invalved a fire in a small, 1-story commerdial at 4031 147th Street, Midloth linois on . e r I a O O r a S
November 26, 2017 30. Review the map and photos { s an understanding of area
and building involved.

Figure 1. Map of the Incident Area

AR ] * View of the Building (all sides)
rior to the Incident

= * VVideo Capture (arrival)

Note: Adapted from [Goagle map 4031 147th St Midlothian, IL) blLos alAUUSUIN

Asillustrated in Figure 1, there are hydrants on 147" Street at Karlov Avenue and Keystone Avenue and

L]
on Karlov and Keystone Avenues at the alley running behind the fire building, () t h e r I n (: I d e n t P h Oto S

e Post Incident Photos



Inspiration - USMC Tactical Decision Games

Make time limited decisions
Put your answers in the form of orders

Decide then discuss (not the other way around)



“10-Minute” Training

Size-up begins before the alarm, but the process of
command becomes more focused as you are dispatched:

e Critical factors/considered during response?

* Pre-arrival conversations-and assignments?

Pilots usedthe concept of the sterile cockpit
rule during criticalphases of flight.




“10-Minute” Training

IC# 1 functions at the strategic, tactical, and task level (a
considerable challenge):

* |nitial radio report?
* Your initial actions and crew assignments?
* Updateireport (after 360 if possible)

* Tactical assignment to the next company?



“10-Minute” Training

What other lessons can be drawn from this.incident?

* Was fire behavior and structural stability consistent
with your expectations?

 What strategies and tactics were used? Did you do
something different? Why?

 Were the task level actions of the firefighters at this
incident effective? What was good and what could
have been better?
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Key Concepts

'illlll

* Time constraint
e Limited information

e Decide, then discuss
e Radio communications

J

 Questions about the actual incident

* Additional learning
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Caveat

NFPA 1700 Guide for Structural Firefighting is copyrighted by the
National Fire Protection Association (NFPA). Excerpts from this guide
are being used in this class under the fair use provisions of copyright
law. The content is being used for educational purposes only. All rights
to the original content are held by the copyright owners. We do not
claim ownership of any copyrighted material used. Further duplication
or dissemination is prohibited.

Use of this guide is intended to provide a platform for comparison with
international firefighting practices and critical thinking about the
content of the guide. This guide or on-line access to all NFPA standards
and guides may be purchased at www.nfpa.org.
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9.2 Purpose

Define key variables in an assessment
process to select an initial strategy:

e (ffense
e Defense

It is important to understand that size-up,
Incident factors and risk management
principles drive the strategy.




9.3 Application

Conduct initial and ongoing assessment to:
Choose an initial strategy, evaluate strategic
effectiveness, and change strategies when
conditions, risk management principles, and
actions dictate.

9.3.1 Positioning and tactics match strategy
9.3.2 Offensive strategy objectives

9.3.3 Defensive strategy objectives



9.4 Pre-Arrival Factors G,.O(/
Form the basis of the initial strategy and 'OQ
should be continually evaluated during an

Incident.

9.4.1 Existing Reference Materials

9.4.2 Computer Aided Dispatch (CAD) Resources
9.4.3 Weather Conditions

9.4.4 Occupancy Status

9.4.5 Time of Day



9.5 Initial Arrival Factors

Form the basis of the initial strategy and
should be continually evaluated during an
Incident.

9.5.1 Size-Up of Overall Conditions on Arrival*
9.5.2 Initial Arrival Factors

9.5.3 Combined Size-Up Pre-Arrival/Arrival

*Must be continuously evaluated throughout the incident.



9.6 360-Degree Survey

Visual assessment of all sides of the
structure to identify critical factors.

9.6.1 Visual Assessment-All Sides

9.6.2 Challenge & Verify Combined Size-Up
9.6.3 360° Survey is Extremely Important
9.6.4 Focus on Occupants & Fire Control
9.6.5 360° Survey Considerations

9.6.6 Use of TI During 360° Survey



9.7 Assessment of Fire Dynamics G/“o%
Factors observed from the exterior of the 7&9
structure should be used to determine

Interior conditions.

9.7.1 Smoke & Fire Conditions
9.7.2 Fuel Load
9.7.3 Openings
9.7.4 Flow Path



9.7 Assessment of Fire Dynamics G"o(/
'o‘?cﬁ
4

9.7.5 Weather Conditions
9.7.6 Accessibility of the Structure
9.7.7 Fire Protection

9.7.8 Fire Control Positions



9.8 Risk Management Plan

Risk management for any incidentis
determined based on the size-up and
critical fireground factors as assessed by
the initial arriving incident commander.



NFPA 1550 10.4.2.1*

The concept of risk management shall be utilized on the basis of the
following principles:

(1) Activities that present a significant risk to the safety of members
shall be limited to situations where there is a potential to save
endangered lives.

(2) Activities that are routinely employed to protect property shall be
recognized as inherent risks to the safety of members, and actions
shall be taken to reduce or avoid these risks.

(3) No risk to the safety of members shall be acceptable when there is
no possibility to save lives or property.

(4) Insituations where the risk to fire department members is
excessive, activities shall be limited to defensive operations.



NFPA 1550 A.10.4.2.1

When considering risk management, fire departments should
consider the following Rules of Engagement after evaluating the
survival profile of any victims in the involved compartment:

(1) We will risk our lives a LOT, in a calculated manner, to save
SAVABLE LIVES.

(2) We will risk our lives a LITTLE, in a calculated manner, to
save SAVABLE property.

(3) We WILL NOT risk our lives at all for a building or lives that
are already lost.




Risk Management is about the Why!

A hazard is anything that could cause harm.
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Very Low Medium Medium

Risk is a combination of probability
and severity of harm from a hazard.

Low

We operate in a deliberate
and calculated manner!

* We will accept limited risk to
save savable property.

 We will accept a greater level of
risk to protect savable lives.
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What Does this Really Mean?

Will not risk our lives at all.
What is “zero” risk?

Will risk our lives a little.
What is a “little” risk?
For savable property.

What is “savable”?

Will risk our lives a lot.

What is “a lot”?

To save savable lives.
What determines “savable”?
In a calculated manner.
Chief Alan Brunacini How is risk vs benefit” calculated”? LT Nick Ledin




9.9 Identification of Strategy Gf%
L3

9.9.1 Consider the Entirety of Available Information™
9.9.2 Ability to Extinguish the Fire

9.9.3 Accessibility and Fire Control Positioning

Strategy must be continuously evaluated throughout the incident.



9.10 Strategic Decision

9.10.1 Use Size-Up Factors, Extinguishment & Search
Tactics to Determine Strategy

G,
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9.10.2 Ability to Control Fire Conditions in Conjunction
with Locating Occupants

9.10.3 In offense, base fire attack on capability to
extinguish the fire and search the interior.

9.10.4 In defense conduct fire control actions from the
safest, most effective positions outside of the area
already lost.



9.11 Incident Action Plan

An appropriate |IAP addresses the top five
factors contributing to LODD found in
NIOSH reports.
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NIOSH Top 5

Causes of traumatic LODD on the fireground

Improper risk assessment. ~

Lack of incident command.

Lack'of accountability.
Inadeguate communications. P
Lack of, or failure to, follow-standard"

~ operating procedures (SOPs).

2 VR i e

——

We need to know what these five things are. Really know!



9.12 Strategy Implementation

9.12.1 The IC Should Declare the Incident
Strategy via Radio (Early)
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9.12.2 The IC Should Declare Strategic
Changes via Radio (As Soon as Possible)



Out of Class Assighment

Read your group’s assigned sections of NFPA 1700.

Watch the YouTube Video
High-Rise Tactics used by
Toronto's High-Rise Unit




CFBT-US, LLC

Questions?

Ed Hartin
Command Competence, CFBT-US LLC

ed.hartin@cfbt-us.com

(503) 793-1296
htpps://www.commandcompetence.com
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Residential Fire
21 Molenstraat
8790 Waregem,
Belgium
January 17, 2018
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What critical factors would you consider?

What conversations would you have with
your crew during response?

What do you anticipate finding on arrival?
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Delta 1 : Bravo 1

Fire
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State your follow up radio report
exactly as you would transmit it?

Would you modify your crew
assignments? State the task orders.

State tactical assignment would you
give the next company exactly as
you would transmit it.



State your conditions, actions, and
needs (CAN) report to the first arriving
command officer as part of command

transfer to IC

i

*Based on anticipated effectiveness.



What information most influenced your
expectations?

Did anything in the incident post-arrival
challenge your initial expectations?



What was the actual problem once you
arrived?

What were your tactical priorities and
what was getting in the way of
achieving them?

Was there an immediate threat of
serious injury or death to you, your
crew, or other companies?



Was it reasonable to believe that the
building was occupied?

Was there searchable space?

If you believed there was searchable
space and that it was reasonable that
the building was occupied, what could

you do about It?



@ FOCUS WTV



https://youtu.be/O6lcsSKGbl8?t=9
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https://youtu.be/O6lcsSKGbl8?t=9

Fire
Occupancy



What did the Building, Environment,
Smoke, Air Track, Heat, and Flame
Indicators tell you about the building,
fire location and extent, stage(s) of fire
development, and burning regime
(fuel/ventilation limited)?



@ FOCUS WTV
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Caveat

NFPA 1700 Guide for Structural Firefighting is copyrighted by the
National Fire Protection Association (NFPA). Excerpts from this guide
are being used in this class under the fair use provisions of copyright
law. The content is being used for educational purposes only. All rights
to the original content are held by the copyright owners. We do not
claim ownership of any copyrighted material used. Further duplication
or dissemination is prohibited.

Use of this guide is intended to provide a platform for comparison with
international firefighting practices and critical thinking about the
content of the guide. This guide or on-line access to all NFPA standards
and guides may be purchased at www.nfpa.org.
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Tactical Considerations

* An evidence-based concept for the fire service to consider
implementing into their department to enhance efficiency,
effectiveness, and increase knowledge to accomplish their
mission.

* Are meant to inform, not replace local standard operating
procedures. Each situation is unique, requiring different tactical
choices to achieve the incident priorities.

A tactical consideration is not policy. It is not a specification on
how to enact or carry out a specific tactic.



Preferred Technique

A technique that has shown to be mostly effective,

in most environments or with most of the potential
variables. There are certainly potential outliers based the
variables, it would seem to me.

This concept makes me think about discussing “standard
conditions” for a given fire condition and/or structure and
then describing the “standard actions” that are likely to be
the “preferred technique(s)” based on research, experience,
and/or training.

Deputy Chief Chris Stewart
NFPA 1700 Committee Member & Blue Card Lead Instructor



Standard
Outcomes

Standard
Actions

Standard
Conditions




10.2 Purpose {o

G},
The purpose of this chapter is to provide O(/,o
guidance on fire control and extinguishment

options for tactical consideration.

10.3 Application

The intent of this chapter is for firefighting
personnel to apply science-based tactical
considerations for fire control

and extinguishment.




10.4 General

10.4.1 The primary fireground mission is life
safety. Fire control, search, and ventilation/
nonventilation become primary tactical
objectives.

10.4.2 Coordination means that crews operating
on the fireground are working together.

10.4.3 Fireground tactics and tasks should be
driven by critical fireground factors, risk
management, strategy, and resource capacity,



10.4 General

10.4.4 Impact of closed vs open doors on
occupant survivability.

Gy,
O(/ o
<

10.4.5 Importance of early removal of trapped
occupants.

10.4.6 The tactical options provided herein may
be viewed as an algorithm (i.e., a set of
instructions) to solve specific fire control and
extinguishment problemes.



10.4 General

10.4.7 Tactical options provided herein only
address those tactics associated with water and
air.

10.4.8 These templates is not to restrict
innovation. The guidance provided rests on the
understanding that tactics will evolve.

10.4.9 Tactical options are presented in an order
that moves from the outside to the inside of a
structure (in terms of water use) and from simple
to more complex ventilation (in terms of air).



10.4 General

10.4.10 Coordination of operational practices
requires clear, direct communication between
command and companies or crews assigned to
tactical functions.

10.4.11 A tactical plan prioritizes the control of
dangers. When multiple high-priority tasks must
be accomplished sequentially, fire control should
be the priority. Rescue is the first strategic priority
but not necessarily the first tactical priority.

10.4.12 A well-placed hose stream makes things
better for occupants and firefighters.



10.4 General

10.4.13 When high-priority tasks can be
accomplished simultaneously, it is important to
support and protect the rescue or search
operations using hose line(s) and flow path
management.

10.4.14 Coordination becomes a tactical decision
to apply tactical actions sequentially or to
undertake tactical actions simultaneously based
on resources and capability.



10.5 Water

10.5.1 General

It is important to understand how to
optimize the effectiveness of hose streams.




10.5 Water

10.5.2 Exposure Control

10.5.3 Exterior Fire Control



10.5 Water

10.5.4 Straight Stream or Solid
Bore Interior Advancement
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10.5.5 Interior Direct Fire Control



10.5 Water

10.5.4 Straight Stream or Solid
Bore Interior Advancement

S
/'O(/,oq
¢ s

10.5.6 Indirect Attack



10.5 Water-What is Not Addressed?
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10.6 Alir

10.6.1 General

Decisions about when and where
ventilation is needed and the

method(s) to be employed should be
guided by the understanding that air will
Increase the HRR and potential for rapid
fire development in the absence of
effective water being applied on a fire.

Nonventilation or Ventilation



10.6 Alir

10.6.2 Nonventilation



10.6 Alir

10.6.3 Horizontal Ventilation
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10.6 Alir

10.6.4 Vertical Ventilation



10.6 Alir

G/'O
Y
10.6.5 Positive Pressure Attack 74

10.6.6 Positive Pressure Ventilation

10.6.7 Positive Pressure Isolation



10.6 Alir

G,.O
e
10.6.8 Hydraulic Ventilation )

10.6.9 Negative Pressure Ventilation



10.7 Alternatives

Alternatives for exterior fire control.



10.7 Alternatives

10.7.1 Exterior Control— Basement Fires
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10.7 Alternatives

10.7.2 Exterior Control—-Bent Tip
[Floor Below] Nozzle
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https://youtu.be/6m
MROPMZhQQ?t=337




10.7 Alternatives

10.7.3 Exterior Control - Opposing Tip Nozzle
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https://youtu.be/6m
MROPMZhQQ?t=337



10.7 Alternatives

10.7.4 Exterior Control — Rotary Distributor
Elevating Apparatus




10.7 Alternatives

10.7.5 Exterior Control — Rotary Distributor
Internal High-Rise Application
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Synthesize research on Obtain and document
what works, for whom, Implementation
and in what experiences and
circumstances lessons learned

Integrate and translate
synthesized research
and implementation
experiences to inform

policy, procedure, and

operations




Out of Class Assighment

Read your group’s assigned sections of NFPA 1700.
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mailto:ed.hartin@cfbt-us.com
mailto:ed.hartin@cfbt-us.com
mailto:ed.hartin@cfbt-us.com

od Comp, Strategy, Tactics, and Decision Making
4 for Structural Firefighting

Strategy
...-:.-.-r¥-x ' s Fire Control
& Nammﬁsﬁc . S
D&GISIOW W\akmg '_ Avti-Ventilation
< . Vewntilation
Hmﬂom
AWAreness Search
Tactics
Research
Capabilitie & ,
crer-ae ()

Limitations .

Niet alleen wat en hoe, maar waasrom!




Command Function #7
Review, Evaluation and Revision




Command Function #7

Major Goal:

To confirm that the current IAP is
meeting the tactical requirements of

for the safety of the workers while

identifying and addressing any areas
that are not covered



Address Issues ldentified
In the First 3 Days

* Accountability @
e Communications

TDGs IC #1 & #2
Add Several Case Studies  NFPA 1700-Search

* La Grange @ Discussion
* Cobb County @ 2

(2



SBLUE I}AR]];. Accountability Model

. ) 1. Establish standards/best practices
e i
- . 2. Trainto those standards/practices
T A 3. Monitor performance
A A "
REe A “ 4., Manage accountability (to each other)

Leaders need to focus on trust in resolving issues!



Q%}wident Command & Effective Communication
P

f B If we could just shut up when we get
A\ there, we could get a lot more done!

 How are effective communications
connected to positive incident outcomes?

* How are effective communications
connected to safe incident operations?
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What are we communicating?

Who are we communicating with?

e 1 ,I i
i, - ﬁ : h 7 i

L

__J'_ b a." < T

.&__ . ..'. -.'- --_ --.-1- A

!{gu

- N

&

Comn{@ age |slm€ortant' N e



Using the order model reduces radio traffic,
enhances accountability, reduces deployment and
location errors, and aids in reducing freelancing

2"d Law of Combat: Simple (Joko Willink & Leif Babin)
Keep communications simple, clear, and concise (this
takes practice).



Push to Talk, Not Push to Think!

-I%:

Standard Content

Standard Format
s €



Standard Communication Process =

* Standard IRR & Follow Up

e Standard assignments (TLO)

* Standard transfer of command
e Standard progress reports (IC driven CAN)

» Standard priority/emergency traffic/mayday
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Initial Radio Report

. Size

. Height

. Occupancy
. Conditions

. Initial Incident Action Plan
. Strategy

. Initiate & Name Command
. Resource Determination



Update Report

Results of the 360, including:

i

. Basement (or not) & type if present

O O A W DN

Stories on other than Side Alpha

. Immediate life safety concerns
. Significant hazards
. Changes in the IAP

. Accountability location



O O A W N =

Transfer of Command

. Size-up and verify the current strategy is appropriate.
. Contact IC #1 for a command transfer.

. Verify position and function of working companies
. Get a CAN report.

. Advise |IC #1 you will be taking command.

. Confirm the command transfer, confirm strategy,

and update resource determination as needed.



Effective Communications

* Improved situational
awareness.

* Improved operational
effectiveness.

* Increased likelihood
of hearing a mayday.




Verbal Clarity
Requires
Intense Practice

=R L]

- = General James Mattis
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Chief Ed Hartin
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What critical factors would you consider?

What conversations would you have with
your crew during response?

What do you anticipate finding on arrival?
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Initial radio report exactly as you
would transmit it?

What specific actions will you take?
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State your follow up radio report
exactly as you would transmit it?

Would you modify your crew
assignments? State the task orders.

State tactical assignment would you
give the 2" arriving engine/pump
exactly as you would transmit it.
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State tactical assignment would you
give the 3" arriving engine/pump
exactly as you would transmit it.

State your conditions, actions, and
needs (CAN) report to the first arriving
command officer as part of command

transfer to IC

2%,

*Based on anticipated effectiveness.
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What information most influenced your
expectations?

Did anything in the incident post-arrival
challenge your initial expectations?



J

(e

~/

|
o
4

What was the actual problem once you
arrived?

What were your tactical priorities and
what was getting in the.way of
achieving them?

Was there an immediate threat of
serious injury or death to you, your
crew, or other companies?
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Was it reasonable to believe that the
building was occupied?

Was there searchable space?

If you believed there was searchable
space and that it was reasonable that the

building was occupied, what could you
do about it?
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Watch the incident video (Emergency
NSW, 2025) from 00:15 to 02:20
illustrating actual incident conditions

This video begins with operations being
conducted on Side Charlie'and
then progressesto Side Alpha.



https://bit.ly/4qDX5wq
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The initial IC implemented a defensive
strategy. Was this consistent with your
incident action plan? What factors
influenced your strategic choice?
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Did you identify a need for primary
search and checking for extension.in
the adjacent occupancies?

If so, what critical factors.influenced
identification of this need?

What action did you take to address it
(e.g., tactical assignment or needs
stated in transfer of command)?






While you are responding, you hear
Engine 3, Engine 4, Platform 4, and
Engine 5 go enroute.

What critical factors would you
consider when dispatched and
during response?




Maroubra Command provides the
following follow-up report:

No 360 due to size, the fire appears to be in the rear of
the laundromat towards Side Charlie. Bravo 1 is a one-
story commercial and Delta 1 is a two-story commercial.




Engine 2 arrives and reports that they
are Level 1 on Maroubra Road at Wild
Street. Maroubra Command provides
the following tactical assignment:

Position.on Side Charlie, establishsa water supply and stretch
an attack line on Side Charlie for fire control.




You approach this incident from the north on
Bunnerong Road and anticipate that you wiill
arrive shortly before the fourth engine and
aerial platform.

What actions will you.take prior to contacting IC
1 (Engine 1) to begin command transfer? —zsse=-
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Following your confirmation of the location and
assignment of Engine 1, Engine 2, and Engine 3
and request for a conditions, actions, and needs
(CAN) report, IC #1 provides the following CAN:

Fire conditions are worsening with fire through the roof en Side-Alpha;
Engines 1 and 2 are applying water with limited effect. Need to shifttoa
defensive strategy.




State the communication you would have with

IC #1 and dispatch to complete the command

transfer exactly as you would transmit it.




What action would you take based on the CAN
from Engine 1 (IC #1), State the
communications you would have with dispatch

and/or operating companies exactly as you
would transmit them.




Dispatch advises that your 3rd alarm resources
are Engines 6 and 7, Rescue 6, Hazmat 7,
Logistics 3, and Chief 2

Engine 4 arrives and reports that they are Level
1 on Heffron Road at at Bunnerong Road. State
the tactical assighment you would give
them exactly as you would transmitit.




Platform 4 arrives and reports that they are
Level 1 on Heffron Road at Bunnerong Road.
State the tactical assignment you would give
them exactly as you would transmit it.




Engine 5 arrives and reports that they are Level
1 on Heffron Road at Bunnerong Road. State the
tactical assighment you would give them exactly
as you would transmit it.




Engine 6 reports that they, Engine 7, and Chief
2, are in Level 2 Staging on Heffron Road. State
the tactical assignment you would give the
resources in Level 2 Staging exactly as you
would transmit them:.




Based on the resources available in Level 2

Staging, would you change your resource
determination? If so, state the communication

that you would have with dispatch to revise
vour resource determination exactly as you
would transmit it.




What was the actual problem once you
arrived?

What were your tactical priorities and
what was getting in the way of
achieving them?

Was there an immediate threat of
serious injury or death to the L
companies operating at this incident? & *=-




Was it reasonable to believe that the
Main Fire Occupancy and Exposures
were occupied?

Was there searchable space in the Main
Fire Occupancy and Exposures ?




If you believed there was searchable space
and that it was reasonable that the Main
Fire Occupancy and/or Exposures were
occupied, what could you do about it?




Watch the incident video
(Emergency NSW. (2025)
from 03:01 to 11:00
illustrating actual incident
conditions before answering
the next several questions.



https://bit.ly/46H2xas

How did you address the need to shift to
a defensive strategy identified in IC #1’s
CAN report?




Did you identify a need to search and
check for fire extension in the Bravo 1
and Delta 1 exposures? If so, which
exposure was your highest priority and
how did you address this need?

What critical factors influenced your
decision making?




The IC at this incident increased the
resource determination to a 4th alarm,
adding two additional engines, an
additional aerial platform, a hazmat unit,
duty commander, command can and two
superintendents.




The second aerial platform
was positioned on Side Charlie
(Wild Street at Wild Lane)

and deployed for elevated
master stream operations.

Watch the incident video (Garden;:2025)
illustrating elevated master stream
operations.



https://youtube.com/shorts/hCCbtdtXjQw?feature=share

What would be necessary for aerial
platforms working on Sides Alpha and
Charlie to be effective in application of
exterior water from their elevated master
streams?




As IC #2, how would you approach incident
organization of this incident to provide
effective supervision of companies
operating on Side Alpha, Side Charlie, and
any operations conducted in the Bravo 1
and Delta 1 Exposures?
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How do we coordinate search with
fire attack and ventilation (isolate &
vent? what does this depend on)?

How do we search (access via door g«
or window, where do we start, what !
seguence)?

When do we sart to search (before,
during, or after knockdown/fire
control?




Caveat

NFPA 1700 Guide for Structural Firefighting is copyrighted by the
National Fire Protection Association (NFPA). Excerpts from this guide
are being used in this class under the fair use provisions of copyright
law. The content is being used for educational purposes only. All rights
to the original content are held by the copyright owners. We do not
claim ownership of any copyrighted material used. Further duplication
or dissemination is prohibited.

Use of this guide is intended to provide a platform for comparison with
international firefighting practices and critical thinking about the
content of the guide. This guide or on-line access to all NFPA standards
and guides may be purchased at www.nfpa.org.
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1is provision of the guide mase sense
and is applicable in my context.
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~ This provmon of the guide may make
- sense and but would require revision or

“adaptation to apply in my context.

]

-

\\ This provision ofsthe guide does not
sense-and is not applicable in my context.




Tactical Considerations

* An evidence-based concept for the fire service to consider
implementing into their department to enhance efficiency,
effectiveness, and increase knowledge to accomplish their
mission.

* Are meant to inform, not replace local standard operating
procedures. Each situation is unique, requiring different tactical
choices to achieve the incident priorities.

A tactical consideration is not policy. It is not a specification on
how to enact or carry out a specific tactic.



Preferred Technique

A technique that has shown to be mostly effective,

in most environments or with most of the potential
variables. There are certainly potential outliers based the
variables, it would seem to me.

This concept makes me think about discussing “standard
conditions” for a given fire condition and/or structure and
then describing the “standard actions” that are likely to be
the “preferred technique(s)” based on research, experience,
and/or training.

Deputy Chief Chris Stewart
NFPA 1700 Committee Member & Blue Card Lead Instructor



13.2 Purpose

The purpose of this chapter is to provide
guidance on search and rescue options for
tactical consideration.

13.3 Application

The intent of this chapter is for firefighting
personnel to apply science-based tactical
considerations for search and rescue
operations.




13.4 General

10.4.1 Life safety is and always will be of utmost
importance to the fire service, and accomplishing
search and rescue must be paramount on the

fireground.

10.4.2 Independent of fire department
operations, research shows that four items

impact the survivability of an occupant within a
given space in a structure.



13.5 Search

13.5.1 General



13.5 Search

13.5.2 Pre-Fire-Control Search

15.5.3 Search During Fire Control



13.5 Search

15.5.4 Post-Fire-Control Search

13.6 Rescue

13.6.1 General



13.6 Rescue

13.6.2 Pre-Fire-Control Rescue
13.6.3 Rescue During Fire Control

13.6.4 Post-Fire-Control Rescue



Out of Class Assighment
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Questions?

Ed Hartin
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(503) 793-1296
htpps://www.commandcompetence.com
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RESIDENTIAL FIRE NEAR MISS
INCIDENT IN LAGRANGE, GEORGIA
Stwdy of Firefighter Line of Duty injuries owd Near Miss Incidents

Residential Fire Near Miss

Fire Safety Academy Incident in LaGrange, GA


https://training.fsri.org/course/105/residential-fire-near-miss-incident-in-lagrange-ga
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Living Room



https://d1gi3fvbl0xj2a.cloudfront.net/public/2022-08/LaGrange_NearMiss_Report%20(3)_0.pdf

FIRE SAFETY
ACADEMY
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Residential Fire Near Miss Incident
in LaGrange, Georgia

training.fsri.org
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Make Something!



32 Rue de Dinant ONE consultations @

Beauraing, Wallonia
Belgium
03-10-2021

 Aromes et Sens
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32 Rue de Dinant
Beauraing, Wallonia



https://youtu.be/Ps17y2dsu0M
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Survive, Prevent Harm,&Nlce




Crew Resource Management (CRM) has been around for a long time.
Need to get agencies to be little beach heads for implementing CRM
and the related behaviors. Standard way to implement evaluation,
decision-making, and tactical processes. Young people today are used
to having an explanation of why something is being done. The why
needs to be communicated, even when it is an emergency.

Chief Alan Brunacini

Page 18 Loyal Insubordination vs _ —
Malicious Compliance Q
\?‘?6 ) 2 2




Accidental Success

A positive outcome that occurred unintentionally or without specific effort.



Challenges to Effective Incident Command

You probably don’t know as
much as you think you do.

 What is the impact?

e What can we do about it?

We can’t implement effective tactics when we don’t understand
the fire environment and the effect of our operations.



Fire Chief’s Handbook
Fred Shepherd, 1932

It Ain’t What You Don’t Know
That Gets You Into Trouble.
It’s What You Know for Sure
That Just Ain’t So

Mark Twain




Captain Matthew Burton and Engineer Scott Desmond
149 Michele Drive, San Pablo, California
LODD July 21, 2007 (NIOSH F2007-28)
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Develop more comprehensive training requirements for fire behavior (standards).
Ensure that firefighters understand the influence of PPV on fire behavior.

e g
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Firefighter Bret Tarver —— - -

Southwest Supermarket, Phoenix, Arizona
LODD March 14, 2001

The first what after the Brett Tarver LODD that was generated by the firefighters and

company officers was “bigger air cylinders.” Fortunately, Chief Alan Brunacini and the
Phoenix Fire Department focused on the why.



Purpose of the Incident Command System

Effectively accomplish and survive the work.

Lack of effective incident command is a'major contributing
factors in almost all traumatic, fireground line-of-duty deaths.




Functions of Command

Deployment

Assumption, Confirmation, & Positioning of Command
Situation Evaluation

Strategy & Incident Action Planning

Communications

Organization

Review, Evaluate & Revise

O N Uk WDhRE

Continue, Support, & Terminate Command



Strategic, Tactical, and Task Level Accountability

= W

. Are they making

Strategic Level Accountability

Who works for you?
Where are they?

What are they doing?

How long have they
been working?

progress?



Strategic Level “

<.« Risk Management,

Strategy, IAP, &
Command ‘_

Tactical Level
Supervising Other
o ( Companles
|

| m/

"|ons at aII Three Levels

- Task Level
Crew Supervision
& Domg Work



Command Function6 $' | &

Organization

Major Goal

Develop an effective incident organization
using divisions & groups to decentralize and
delegate geographic and functional
responsibility




How do you organize to maintain
span-of-control and provide
effective tactical supervision?




Command Function8 &' | &

Continue, Support and
Terminate Command

Provide the required duration of
command necessary to complete
the tactical priorities, standardize
command support and to ensure the
safety of operations.




How do you support
command and ensure the
safety of operations?




Your procedures must be simple
because the fire will provide all the
complications you could ask for.

Commissioner Leo Stapleton
Boston Fire Department
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Match and balance command with the size,
structure, complexity, and duration of the incident




5522 James Blair Drive, Brownsburg, IN May 28, 2018, at 06:30

Delta 1
Exposure

Main Fire
Occupancy







Strategic Decision-Making Model

Critical Risk Management Plan

Fireground Rules of
Factors || Engagement

Incident
Action Plan

H9% FIRe COMMAND SEMINARS S&8

Tactical
Priorities
SOGs & Tactical Orders

Strategic Decision Model




Critice
—

fFactors

Fixed Critical Factors

Two, two-story houses

Likely lightweight construction

Normal fire load for occupancy

Good access on alpha

Water Supply

Variable Critical Factors

Working fire

Extension to Delta 1

Time of day

Life hazard in both houses

Not necessarily a comprehensive list! ot Gomp



We operate in a deliberate
and calculated manner!

* We will not risk the lives of our
members for lives or property
that is already lost.

 We will accept limited risk to
save savable property.

 We will accept a greater level of
risk to protect savable lives.
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Offense 0

_——

Defense

Strategy is based on
current and projected:

* Fire behavior
 Structural stability
 Resources

Consider variations in conditions and
searchable vs. “survivable” space!



Tactical Priorities

Offense Defense

1. Fire Control 1. Collapse Zone

2. Primary search 2. Cutoff Points

3. Tactical ventilation 3. Protect Exposures

4. Secondary search 4. Search/Evacuate Exposures
5. Loss control 5. Fire Control

6. FF Decon 6. FF Decon
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Tactical Assignments (X2)
* Water supply (Forward Lay)

* Quick hit on exterior fire

* Fire control & primary search

* Primary search & check for extension
 Tactical ventilation

e Secondary search

 Utility control

* Property conservation

How many companies will be required
to fulfill these tactical assignments?
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Initial Command Reenforced Command

Working IC #1 Strategic IC #2

Increased incident complexity and size
requires escalation of command.
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Reinforcing Command

P~

Y& take command?

What workload

challenges does
IC #2 still have?

When should the IC
establish divisions? .

[ ]

O %
IR lg ,
b«



Strateglc Level

w D’éy-f and manage the strategy
* IManage completion of the tactical priorities
" Overall safety boss

"+ Manage HP/
Coogma e the IAP%Ith divisions and groups

Managa{r urce ordering & allocation
- > N




Tactical Level

 Tactical priorities

Safety

"« Division action plan N
~ : * Accountability

,§ * Coordination

}-‘\I\_/Iatch IC’s intent

e

* Air management
* Work-rest cycles

* On-deck, recycle

& rehab

L il
Division Supervisor/Division Safety Work as a Team



Task Level

Responsibilities

* Follow SOP’s

* Get into the game properly
e * Manage crew accountability
R e Round trip ticket

& = J  ° Stayon hoseline

s A /  * Maximum 55 m inside

" LOVETT

e — e ——

e, L/ ~* Manage work cycle
s » Keep crew intact
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Organizational Truth

ICs should divide an incident to
manage their span-of-control.

ICs should avoid re-naming
companies based on their
function.



Divisions

Sectors
Groups






Jfisions
vo, C , Delta (Sides)
1, 2, 3, 4 (Floors)




Blue Card does not use
Groups (Functional Sectors) Inside the Hazard Zone

Divisions are responsible for
completion of all tactical priorities
in their assigned division.

Divisions simplify tracking N &
resources by position and function.“w\_\f

Groups are used outside the hazard zone
for functions like Water Supply & Medical.




Division Supervisor

Hazard Zone Job
Description



Division Supervisors have two
Major Responsihilities

Q
2~ 0 LSSl 5

Embedded
Safety

Tactical
Supervision

If the division supervisor does not have a safety officer assigned,
they are responsible for both tactical supervision and safety °°



Personal Protective Equipment

Division supervisors & division- safety officers should
work in the warm zone and avoid entering the hot zone.



Division Tactical Level Supervision

Division IAP matches IC’s Plan
Division risk management (positions
match conditions)

Entry control

Manage resources & complete
tactical priorities




SiaskAevel
(Company)
Supervision
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Workmg alone limits a d|V|S|on superwsor ’s spanof
control (I|m|t companles to no more than four)
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Division Embedded Safety

Accountability

Air management

Rotation of companies
On-deck companies
Recycling

Sending companies to rehab

The division safety officer works

with and for the division supervisor. °°



Safety must be integrated into the task, tactical, and strategic
levels of incident operations; not addressed as a separate
component in addition to our normal response
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Division Accountability Routine

The engineer of the attack When upgraded, division safety Once upgraded, passport
position provides initial officer will collect the passports at the accountability will occur at the
accountability. original accountability location. entry point and will be managed

by division safety officer.

O




The division safety officer ensures that companies are
ready to go to work before entering the hazard zone.

* Protective clothing

* SCBA

* Thermal imager

e Radio (on the right frequency)

* Crew integrity
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Establishing a Division

1. Division supervisor assigned
2. Division picks up passports

3. Division advises when in place and
assuming the division

4. Companies in the division notified
that they work for the division.

5. CAN reports to division supervisor

6. Division safety assigned (2"

command officer)




Working together...

Leave your rank in the fire SUV.

It doesn’t matter what agency you work
for.

You can’t define their own division
boundaries.

The division supervises the division safety
officer.

The division supervisor & division safety
are a team.

You can’t supervise companies from your
agency if they are not in your division.
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' Back to the Incident
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Incident Organization




Tactical Decision Game

Confirmed Residential Fire
i [ O . 808 N Main Street

I
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Microsoft Game DVR

Fire Studio 6




Common Language

Level 1 & 2 Staging.
On-Deck.

Recycle.

Accountability Location.

R S

This is not a “Blue Card” class but ths scenario draws on
some of the important concepts from this program.
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Initial Command Reenforced Command Escalated Command
Working IC #1 Strategic IC #2 Strategic IC #2

Command Team

Increased incident complexity and size
requires escalation of command.
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Support Officer

Job Description

How can a support officer improve the effectiveness of IC #2?
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[ e e e e
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= CA((T%S‘ ﬁj  Positions match conditions.
N PR

RineiGard
FireNepartment

e Situation evaluation never stops.

* |Cinside the vehicle monitoring
conditions.

 Completion of the tactical priorities.
* Manage the functions of command.

e Put tactical supervision in all required
attack positions.

The support officer performs strategic level
accountability by managing the tactical worksheet.




Incident Organization




Tactical Decision Game

Confirmed Residential Fire
808 N Main Street
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Escalating Command
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Initial Command

Working IC #1
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Escalated Command

Strategic IC #2

Command Team

Reinforced Command -

Strategic IC #2
Support Officer

+ Senior Advisor



Escalating Command
»

- ' COMMAND VAN
- g =@ @ "

How do we manage this
without a command van?

(s '
*‘ig} P iy
{‘ .‘ %} - , ‘ :

Can manage multiple radio channels
required for larger-scale operations

Keeps all hazard zone companies
and the IC on the same, single
channel.

Logistics channel is where Level 2
Staging and Rehab operate.

Safety channel for the safety officer
and division safety officers.
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Escalating command is
not another transfer of
command.

It is providing additional
support to the current IC
and support officer.
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Radio Channel

Mayday Channel




LogiStiCS
Radio Channel

2 )

What happens if
the IC listens to
multiple
channels at the
same time?

1. Tactical
2. Logistics
3. Mayday




Safety Radio
Channel




The same command team
operating with two SUVs ﬂ




Match and balance command with the size,
structure, complexity, and duration of the incident

How would you organize
to manage this incident? ..



Limited Staffing

* Limited staffing for task level action.

* Lack of task level supervisors
(company officers).

* Lack of tactical level supervisors.

* Lack of staff to provide the IC with a
support officer.

* Lack of staffing for a command
team.

Who has these problems?
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Fire Safety Academy

GARDEN APARTMENT FIRE NEAR MISS
INCIDENT IN COBB COUNTY, GEORGIA
Study of Firefighter Ling of Dery hajaries oad Mear biss iscidends

Garden Apartment Fire Near
Miss Incident in Cobb County,
GA


https://training.fsri.org/course/106/garden-apartment-fire-near-miss-incident-in-cobb-county-ga
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Stratford Ridge Apartments

i _ _ 2560 Delk-Road SE
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Exposure Stairwell Occupancy February 9 2022 at 05:25
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https://d1gi3fvbl0xj2a.cloudfront.net/public/2022-11/Cobb_Mayday_Report-Final.pdf
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FIRE SAFETY
ACADEMY
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Garden Apartment Fire Near Miss
Incident in Cobb County, Georgia

training.fsri.org
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“If you can't fly then run, if you can't run then walk, if you can't walk then crawl, but
whatever you do you have to keep moving forward.” - Martin Luther King, Jr.

Escalating Commmand



CFBT-US, LLC

Questions?

Ed Hartin
Command Competence, CFBT-US LLC

ed.hartin@cfbt-us.com

(503) 793-1296
htpps://www.commandcompetence.com
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