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– Name the 6 Engine Company 

functions
– Identify 4 types of water supply
– Discuss advantages and 

disadvantages of forward and 
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– Identify how color of smoke 
pertains to type of fuel involved
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–– Name the 6 Engine Company Name the 6 Engine Company 

functionsfunctions
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• The Student Shall:
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– Name 6 Indicators of Backdraft
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disadvantages of smooth bore vs. 
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– State and apply the NFA Fire Flow 
Formula

•• The Student Shall:The Student Shall:
–– Name 5 variables of FlashoverName 5 variables of Flashover
–– Name 6 Indicators of BackdraftName 6 Indicators of Backdraft
–– Discuss the advantages and Discuss the advantages and 

disadvantages of smooth bore vs. disadvantages of smooth bore vs. 
fog nozzlesfog nozzles

–– State and apply the NFA Fire Flow State and apply the NFA Fire Flow 
FormulaFormula
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– Hose bends, ladders don’t

• Know where the truck is coming from
– Same direction –position just past 
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– Opposite direction –position just short of 

the building

•• Rule #1Rule #1:  Leave room for Truck Co.:  Leave room for Truck Co.
–– Hose bends, ladders don’tHose bends, ladders don’t

•• Know where the truck is coming fromKnow where the truck is coming from
–– Same direction Same direction ––position just past position just past 

buildingbuilding
–– Opposite direction Opposite direction ––position just short of position just short of 

the buildingthe building
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– Leave room for Ground Ladders
– Usually applies to later-arriving 

engines
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–– Leave room for Ground LaddersLeave room for Ground Ladders
–– Usually applies to laterUsually applies to later--arriving arriving 

enginesengines

Apparatus PositioningApparatus PositioningApparatus Positioning

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

Water SupplyWater SupplyWater Supply

• Static Water Sources
– Drafting

• Lakes, streams, ponds, pools, etc.
• Pre-planned drafting sites

– Tanker Shuttles
• Reflex time
• Equipment availability / limitations
• Dump site / Fill Site

•• Static Water SourcesStatic Water Sources
–– DraftingDrafting
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•• Equipment availability / limitationsEquipment availability / limitations
•• Dump site / Fill SiteDump site / Fill Site



4

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

• Hydrant Systems
– Public

• Grid Systems
• Dead-end Hydrants
• Main Sizes / Pressures
• Obstacles / Thread compatibility
• Tamper-proof hydrants

•• Hydrant SystemsHydrant Systems
–– PublicPublic

•• Grid SystemsGrid Systems
•• DeadDead--end Hydrantsend Hydrants
•• Main Sizes / PressuresMain Sizes / Pressures
•• Obstacles / Thread compatibilityObstacles / Thread compatibility
•• TamperTamper--proof hydrantsproof hydrants

Water SupplyWater SupplyWater Supply

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

• Hydrant Systems
– Private
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• Yard Hydrants

• Not for FD use – robs auxiliary system

• Gravity Tanks (usually Roof mounted)
• Pressure tanks (3000 GPM or less)

• Limited water supply
• Once empty, useless

•• Hydrant SystemsHydrant Systems
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•• Industrial / Commercial OccupanciesIndustrial / Commercial Occupancies
•• Yard HydrantsYard Hydrants

•• Not for FD use Not for FD use –– robs auxiliary systemrobs auxiliary system

•• Gravity Tanks (usually Roof mounted)Gravity Tanks (usually Roof mounted)
•• Pressure tanks (3000 GPM or less)Pressure tanks (3000 GPM or less)

•• Limited water supplyLimited water supply
•• Once empty, uselessOnce empty, useless
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• Hydrant Volume
– N.F.P.A. Marking System

• Blue  1500 GPM +
• Green 1000 – 1500 GPM
• Yellow or Orange 500-1000 GPM
• Red 500 or less GPM

– Colors found as bonnet color or 
hydrant banding

•• Hydrant VolumeHydrant Volume
–– N.F.P.A. Marking SystemN.F.P.A. Marking System

•• Blue  Blue  1500 GPM +1500 GPM +
•• GreenGreen 1000 1000 –– 1500 GPM1500 GPM
•• Yellow or OrangeYellow or Orange 500500--1000 GPM1000 GPM
•• RedRed 500 or less GPM500 or less GPM

–– Colors found as bonnet color or Colors found as bonnet color or 
hydrant bandinghydrant banding

Water SupplyWater SupplyWater Supply
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• Two 3” lines = One 4” line
• 5” line: 1000 gpm AT 1000’: NO 

friction loss
– Like bringing main up to the street 

What does your Dept use?

•• Supply Line SizeSupply Line Size
–– LDH vs. Dual lines (small diameter)LDH vs. Dual lines (small diameter)

•• Two 3” lines = One 4” lineTwo 3” lines = One 4” line
•• 5” line: 1000 5” line: 1000 gpm gpm AT 1000’: NO AT 1000’: NO 

friction lossfriction loss
–– Like bringing main up to the street Like bringing main up to the street 

What does your Dept use?What does your Dept use?
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•• DisadvantagesDisadvantages
–– Must leave a FF Must leave a FF 
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– Must have 
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•• DisadvantagesDisadvantages
–– Must have Must have 

enough hose enough hose 
droppeddropped

–– Leaves a Leaves a 
member remote member remote 
from scenefrom scene

–– Tools not Tools not 
immediately immediately 
availableavailable

Reverse Lay
Fire-to-Hydrant

Reverse LayReverse Lay
FireFire--toto--HydrantHydrant
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• 20 psi residual on engines in relay
• 10 psi residual on hydrant pumper

– Coordination between pump operators 
is essential

– Water Supply Officer as coordinator
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•• 20 psi residual on engines in relay20 psi residual on engines in relay
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–– Coordination between pump operators Coordination between pump operators 
is essentialis essential
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• 1st engine is attack engine
– Stretches attack line
– Works off tank water
– May leave supply line at hydrant

• 2nd engine is water supply
– May back down to attack engine on 

narrow street
– May pass by on wide street and drop 

supply line before going to hydrant

•• 11stst engine is attack engineengine is attack engine
–– Stretches attack lineStretches attack line
–– Works off tank waterWorks off tank water
–– May leave supply line at hydrantMay leave supply line at hydrant

•• 22ndnd engine is water supplyengine is water supply
–– May back down to attack engine on May back down to attack engine on 

narrow streetnarrow street
–– May pass by on wide street and drop May pass by on wide street and drop 

supply line before going to hydrantsupply line before going to hydrant

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

BumpingBumpingBumping

• Effective on narrow streets 
with 2-engine attack strategy
– When both engines arrive before 

Truck Co.
• 1st engine is bumped up to water 

supply duties 
• 2nd engine assumes attack position
• Will not work if 1st engine already 

has dropped hose
• 2nd Officer MUST be on the ball

•• Effective on narrow streets Effective on narrow streets 
with 2with 2--engine attack strategyengine attack strategy
–– When both engines arrive before When both engines arrive before 

Truck Co.Truck Co.
•• 11stst engine is bumped up to water engine is bumped up to water 

supply duties supply duties 
•• 22ndnd engine assumes attack positionengine assumes attack position
•• Will not work if 1Will not work if 1stst engine already engine already 

has dropped hosehas dropped hose
•• 22ndnd Officer MUST be on the ballOfficer MUST be on the ball
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• Color
– Black / Dark brown = 

hydrocarbon based fuels
• Plastics
• Flammable Liquids
• Asphalt based products
• Accelerants / Arson
• Foam Rubber / Rubber

•• ColorColor
–– Black / Dark brown = Black / Dark brown = 

hydrocarbon based fuelshydrocarbon based fuels
•• PlasticsPlastics
•• Flammable LiquidsFlammable Liquids
•• Asphalt based productsAsphalt based products
•• Accelerants / ArsonAccelerants / Arson
•• Foam Rubber / RubberFoam Rubber / Rubber

BEWARE OF FLASHOVER!!!BEWARE OF FLASHOVER!!!
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•• ColorColor
–– Brown to GrayBrown to Gray
–– Class A CombustiblesClass A Combustibles

•• WoodWood
•• PaperPaper
•• CardboardCardboard
•• Natural Fiber Product Natural Fiber Product 
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•Steam Leaks
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•Initiation (Incipient) Phase Fire
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• White indicates streams are 
hitting fire (creating steam)

•• ColorColor
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•• Steam LeaksSteam Leaks
•• Unattended CookingUnattended Cooking
•• Initiation (Incipient) Phase FireInitiation (Incipient) Phase Fire
•• Stream effectivenessStream effectiveness

•• White indicates streams are White indicates streams are 
hitting fire (creating steam)hitting fire (creating steam)
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•• ColorColor
–– Unusual Colored SmokeUnusual Colored Smoke

•• Think Haz MatThink Haz Mat
•• Extreme Caution  RequiredExtreme Caution  Required
•• Slow things downSlow things down
•• Get information before rushing inGet information before rushing in
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– Deep Seated Hot Fire
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•• Volume & DensityVolume & Density
–– Deep Seated Hot FireDeep Seated Hot Fire
–– May Indicate FlashoverMay Indicate Flashover
–– Obscures true seat of fireObscures true seat of fire
–– Victim survival improbableVictim survival improbable

The more Voluminous and Dense the The more Voluminous and Dense the 
Smoke is, the bigger the problemSmoke is, the bigger the problem
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Smoke and Fire Conditions 
Present?

– Is there more than meets the eye 
here?

•• Expected Fire load / OccupancyExpected Fire load / Occupancy
–– Does the Occupancy and Does the Occupancy and 

Expected Fire Load Match the Expected Fire Load Match the 
Smoke and Fire Conditions Smoke and Fire Conditions 
Present?Present?

–– Is there more than meets the eye Is there more than meets the eye 
here?here?
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• Risk vs. Gain
– Can you reach the seat of the fire 

safely?
– Can you produce enough water flow 

to solve the problem?
– Are there savable victims?
– Has building been compromised?

•• Risk vs. GainRisk vs. Gain
–– Can you reach the seat of the fire Can you reach the seat of the fire 

safely?safely?
–– Can you produce enough water flow Can you produce enough water flow 

to solve the problem?to solve the problem?
–– Are there savable victims?Are there savable victims?
–– Has building been compromised?Has building been compromised?

WILL YOU CHOOSE THE CORRECT WILL YOU CHOOSE THE CORRECT 
STRATEGY??STRATEGY??
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• Insulation qualities of Structure
• Fire Load
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• Lean Flashover
• Blinding Smoke to floor
• High Heat Condition
• Rollover
• Test the Atmosphere

– Look above you
– Feel above you
– Water test

•• Lean FlashoverLean Flashover
•• Blinding Smoke to floorBlinding Smoke to floor
•• High Heat ConditionHigh Heat Condition
•• RolloverRollover
•• Test the AtmosphereTest the Atmosphere

–– Look above youLook above you
–– Feel above youFeel above you
–– Water testWater test
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• Listening to Reports
• Recon
• Limited search in areas of 

egress
• Controlled tactics
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•• ReconRecon
•• Limited search in areas of Limited search in areas of 

egressegress
•• Controlled tacticsControlled tactics
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• Water kills Flashover
– Indirect Attack
– Proper Coordinated Ventilation

• Vertical Ventilation
– Draws gases up and out
– Cooler air introduced from below

•• Water kills FlashoverWater kills Flashover
–– Indirect AttackIndirect Attack
–– Proper Coordinated VentilationProper Coordinated Ventilation

•• Vertical VentilationVertical Ventilation
–– Draws gases up and outDraws gases up and out
–– Cooler air introduced from belowCooler air introduced from below
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• Yellow-Gray smoke
• Puffing / Pushing of Smoke
• Sealed up Building or Area

– Roll-Down Gates
– Thermopane Windows

• Small fire present at building openings
• Stained Glass
• Void Backdraft

– Cockloft

•• YellowYellow--Gray smokeGray smoke
•• Puffing / Pushing of SmokePuffing / Pushing of Smoke
•• Sealed up Building or AreaSealed up Building or Area

–– RollRoll--Down GatesDown Gates
–– Thermopane Thermopane WindowsWindows

•• Small fire present at building openingsSmall fire present at building openings
•• Stained GlassStained Glass
•• Void BackdraftVoid Backdraft

–– CockloftCockloft
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Backdraft Safety Backdraft Safety 
ConsiderationsConsiderations

• Recognition of the Signs
• Line Placement at Flanking 

Positions ONLY until vent is
completed

• Stay Clear of Windows / Doors
– Consider Blast zone and debris travel

• Coordination of Vertical Vent and 
Attack

•• Recognition of the SignsRecognition of the Signs
•• Line Placement at Flanking Line Placement at Flanking 

Positions Positions ONLY ONLY until vent isuntil vent is
completedcompleted

•• Stay Clear of Windows / DoorsStay Clear of Windows / Doors
–– Consider Blast zone and debris travelConsider Blast zone and debris travel

•• Coordination of Vertical Vent and Coordination of Vertical Vent and 
AttackAttack
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Backdraft TacticsBackdraft TacticsBackdraft Tactics

• Vent at the Highest Point
• Engine Company Ops have to put 

on hold until AFTER vertical vent 
has been accomplished
– VENTILATION MUST BE CONFIRMED
– REQUIRES OPERATIONAL DISCIPLINE

• Indirect Attack Strategy is an 
option

•• Vent at the Highest PointVent at the Highest Point
•• Engine Company Ops have to put Engine Company Ops have to put 

on hold until on hold until AFTERAFTER vertical vent vertical vent 
has been accomplishedhas been accomplished
–– VENTILATION MUST BE CONFIRMEDVENTILATION MUST BE CONFIRMED
–– REQUIRES OPERATIONAL DISCIPLINEREQUIRES OPERATIONAL DISCIPLINE

•• Indirect Attack Strategy is an Indirect Attack Strategy is an 
optionoption
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Engine Officer Size-UpEngine Officer SizeEngine Officer Size--UpUp

• Hoseline chosen based on:
– Building size / setback
– Location & extent of fire
– Class of fire
– Personnel available
– Water available

•• Hoseline chosen based on:Hoseline chosen based on:
–– Building size / setbackBuilding size / setback
–– Location & extent of fireLocation & extent of fire
–– Class of fireClass of fire
–– Personnel availablePersonnel available
–– Water availableWater available
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Hose Length
Making the Right Choice

Hose LengthHose Length
Making the Right ChoiceMaking the Right Choice

• Height of Building
– 1 length per floor + 1 working 

length
– Open stairwell rule = 1 length per 

5 floors + one working length
• Size of building

– ---Have enough hose equal to the width 
plus the depth plus one length for each 
floor above or below grade

•• Height of BuildingHeight of Building
–– 1 length per floor + 1 working 1 length per floor + 1 working 

lengthlength
–– Open stairwell rule = 1 length per Open stairwell rule = 1 length per 

5 floors + one working length5 floors + one working length

•• Size of buildingSize of building
–– ------Have enough hose equal to the width Have enough hose equal to the width 

plus the depth plus one length for each plus the depth plus one length for each 
floor above or below gradefloor above or below grade
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• 1-3/4” or 2-1/2”?? 
• Based on:

– Occupancy / Fire Load
• Commercial vs. Residential

– Fire Involvement
• Big fire = big water

•• 11--3/4” or 23/4” or 2--1/2”?? 1/2”?? 
•• Based on:Based on:

–– Occupancy / Fire LoadOccupancy / Fire Load
•• Commercial vs. ResidentialCommercial vs. Residential

–– Fire InvolvementFire Involvement
•• Big fire = big waterBig fire = big water

Hose Diameter
Making the Right Choice
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• 1-3/4” or 2-1/2”?? 
• Based on:

– Fire Spread Potential
• Exposure priority

– Length of Stretch
• Beware of Friction Loss

•• 11--3/4” or 23/4” or 2--1/2”?? 1/2”?? 
•• Based on:Based on:

–– Fire Spread PotentialFire Spread Potential
•• Exposure priorityExposure priority

–– Length of StretchLength of Stretch
•• Beware of Friction LossBeware of Friction Loss

Hose Diameter
Making the Right Choice

Hose DiameterHose Diameter
Making the Right ChoiceMaking the Right Choice
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Nozzle Selection
Solid Bore Nozzles

Nozzle SelectionNozzle Selection
Solid Bore NozzlesSolid Bore Nozzles

• Uses:  Cool and Quench
– Master Streams

• Deck Guns / Elevated Master Streams

– Large Diameter Handlines
• 2-1/2” handlines

– High Rise Operations
– Large, open areas
– More efficient on direct attack

•• Uses:  Cool and QuenchUses:  Cool and Quench
–– Master StreamsMaster Streams

•• Deck Guns / Elevated Master StreamsDeck Guns / Elevated Master Streams

–– Large Diameter HandlinesLarge Diameter Handlines
•• 22--1/2” handlines1/2” handlines

–– High Rise OperationsHigh Rise Operations
–– Large, open areasLarge, open areas
–– More efficient on direct attackMore efficient on direct attack
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Nozzle Selection
Solid Bore Nozzles

Nozzle SelectionNozzle Selection
Solid Bore NozzlesSolid Bore Nozzles

• Advantages
– Reach and 

Penetration
– Less disturbance 

of thermal balance
– Less nozzle 

maintenance
– Less nozzle 

pressure/reaction
– Larger flows

•• AdvantagesAdvantages
–– Reach and Reach and 

PenetrationPenetration
–– Less disturbance Less disturbance 

of thermal balanceof thermal balance
–– Less nozzle Less nozzle 

maintenancemaintenance
–– Less nozzle Less nozzle 

pressure/reactionpressure/reaction
–– Larger flowsLarger flows

• Disadvantages
– More difficult to 

handle due to 
increased flows

– No ability to 
vary pattern; 
less versatile

– Less heat 
absorption

– Can’t play 
pinochle

•• DisadvantagesDisadvantages
–– More difficult to More difficult to 

handle due to handle due to 
increased flowsincreased flows

–– No ability to No ability to 
vary pattern; vary pattern; 
less versatileless versatile

–– Less heat Less heat 
absorptionabsorption

–– Can’t play Can’t play 
pinochlepinochle
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• Uses: Heat Absorption
– Readily produces steam, 

smothering fire
• Interior attack with proper 

ventilation
• Fog Ventilation
• More suited to indirect and 

combination attack

•• Uses:Uses: Heat AbsorptionHeat Absorption
–– Readily produces steam, Readily produces steam, 

smothering firesmothering fire

•• Interior attack Interior attack withwith proper proper 
ventilationventilation

•• Fog VentilationFog Ventilation
•• More suited to indirect and More suited to indirect and 

combination attackcombination attack

Nozzle Selection
Fog Nozzles

Nozzle SelectionNozzle Selection
Fog NozzlesFog Nozzles
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• Advantages
– High water-to-

steam 
conversion

– Moves large 
amounts of air

•• AdvantagesAdvantages
–– High waterHigh water--toto--

steam steam 
conversionconversion

–– Moves large Moves large 
amounts of airamounts of air

• Disadvantages
– Steam burns
– Coordinated vent 

operations crucial
– Higher nozzle 

pressure / 
reaction

– More nozzle 
maintenance

– Affected by wind

•• DisadvantagesDisadvantages
–– Steam burnsSteam burns
–– Coordinated vent Coordinated vent 

operations crucialoperations crucial
–– Higher nozzle Higher nozzle 

pressure / pressure / 
reactionreaction

–– More nozzle More nozzle 
maintenancemaintenance

–– Affected by windAffected by wind

Nozzle Selection
Fog Nozzles

Nozzle SelectionNozzle Selection
Fog NozzlesFog Nozzles
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Nozzle Selection
Broken Stream Nozzles
Nozzle SelectionNozzle Selection
Broken Stream NozzlesBroken Stream Nozzles

• Types:
– Piercing Nozzles
– Bresnan Distributor
– Cellar Nozzles
– Bent Applicators
– Chimney Nozzles

•• Types:Types:
–– Piercing NozzlesPiercing Nozzles
–– Bresnan Bresnan DistributorDistributor
–– Cellar NozzlesCellar Nozzles
–– Bent ApplicatorsBent Applicators
–– Chimney NozzlesChimney Nozzles
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Rule of ThumbRule of ThumbRule of Thumb

Burst Hoseline Replacement
– When replacing a burst hoseline, 

always use two lengths to replace 
one

• Charged lines lengthen
• One line ain’t gonna make it, brother

Burst Hoseline ReplacementBurst Hoseline Replacement
–– When replacing a burst hoseline, When replacing a burst hoseline, 

always use two lengths to replace always use two lengths to replace 
oneone
•• Charged lines lengthenCharged lines lengthen
•• One line One line ain’t gonna ain’t gonna make it, brothermake it, brother



16

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

Fire FlowFire FlowFire Flow

• NFA Formula

• Add 25% for each exposure
– Ex:  Floor above fire

•• NFA FormulaNFA Formula

•• Add 25% for each exposureAdd 25% for each exposure
–– Ex:  Floor above fireEx:  Floor above fire

GPM = (L x W ÷ 3) x  number of floors 
involved
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Fire Flow and ResourcesFire Flow and ResourcesFire Flow and Resources

• Every 500 GPM = 1 Engine
• Every 2 Engines = 1 Truck

– Task Force (2 eng. + 1 trk)
• 1 Chief Officer for every Task 

Force
• Talk forget about tactical 

reserve for when troops are 
spent

•• Every 500 GPM = 1 EngineEvery 500 GPM = 1 Engine
•• Every 2 Engines = 1 TruckEvery 2 Engines = 1 Truck

–– Task Force (2 eng. + 1 Task Force (2 eng. + 1 trktrk))

•• 1 Chief Officer for every Task 1 Chief Officer for every Task 
ForceForce

•• Talk forget about tactical Talk forget about tactical 
reserve for when troops are reserve for when troops are 
spentspent
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Nozzle PressuresNozzle PressuresNozzle Pressures

• Handlines
– Fog = 100 PSI N.P.
– Solid Bore = 50 PSI N.P.
– Low Gallonage Fog Nozzles

• Master streams
– Fog = 100 PSI N.P.
– Solid Bore = 80 PSI N.P.

•• HandlinesHandlines
–– Fog = 100 PSI N.P.Fog = 100 PSI N.P.
–– Solid Bore = 50 PSI N.P.Solid Bore = 50 PSI N.P.
–– Low Low Gallonage Gallonage Fog NozzlesFog Nozzles

•• Master streamsMaster streams
–– Fog = 100 PSI N.P.Fog = 100 PSI N.P.
–– Solid Bore = 80 PSI N.P.Solid Bore = 80 PSI N.P.
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Nozzle Diameter & Flow
Handlines

Nozzle Diameter & FlowNozzle Diameter & Flow
HandlinesHandlines

• Applies to Solid Bore Nozzles
– 1 ” = 400 GPM 
– 1” = 200 GPM 
– 15/16” = 180 GPM

TIP DIAMETER NO MORE THAN ½
THE SIZE OF HOSE DIAMETER

•• Applies to Solid Bore NozzlesApplies to Solid Bore Nozzles
–– 11 ”” = 400 GPM = 400 GPM 
–– 11”” = 200 GPM = 200 GPM 
–– 15/1615/16”” = 180 GPM= 180 GPM

TIP DIAMETER NO MORE THAN TIP DIAMETER NO MORE THAN ½½
THE SIZE OF HOSE DIAMETERTHE SIZE OF HOSE DIAMETER
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Friction Loss
Rule of Thumb
Friction LossFriction Loss

Rule of ThumbRule of Thumb
• 1-3/4” lines @ 150 GPM

– 15 PSI per 50’ length

• 2” lines @ 200 GPM
– 15 PSI per 50’ length

• 2-1/2” lines @ 250 GPM
– 5 PSI per 50’ length

•• 11--3/4” lines @ 150 GPM3/4” lines @ 150 GPM
–– 15 PSI per 50’ length15 PSI per 50’ length

•• 2” lines @ 200 GPM2” lines @ 200 GPM
–– 15 PSI per 50’ length15 PSI per 50’ length

•• 22--1/2” lines @ 250 GPM1/2” lines @ 250 GPM
–– 5 PSI per 50’ length5 PSI per 50’ length

Add 5 PSI per 10’ elevation (per floor)Add 5 PSI per 10’ elevation (per floor)
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Line Placement
Rule of Thumb
Line PlacementLine Placement
Rule of ThumbRule of Thumb

• 1st Line
– To seat of fire via safest, most 

effective path of least resistance
– Attack from unburned side
– Protect egress paths
– Protect primary search
– Coordinate with Vent operations

•• 11stst LineLine
–– To seat of fire via safest, most To seat of fire via safest, most 

effective path of least resistanceeffective path of least resistance
–– Attack from unburned sideAttack from unburned side
–– Protect egress pathsProtect egress paths
–– Protect primary searchProtect primary search
–– Coordinate with Vent operationsCoordinate with Vent operations
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Line Placement
Rule of Thumb
Line PlacementLine Placement
Rule of ThumbRule of Thumb

• 2nd line
• Should be larger or equal to 

the attack line diameter
– Reinforce (Back-up) attack line
– Adjacent areas
– Floor above
– Support pre-control overhaul

•• 22ndnd lineline
•• Should be larger or equal to Should be larger or equal to 

the attack line diameterthe attack line diameter
–– Reinforce (BackReinforce (Back--up) attack lineup) attack line
–– Adjacent areasAdjacent areas
–– Floor aboveFloor above
–– Support preSupport pre--control overhaulcontrol overhaul
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Line Placement
Rule of Thumb
Line PlacementLine Placement
Rule of ThumbRule of Thumb

• 3rd line
– Next most important exposure
– Stretched via an alternate route

• Uncovered floors
• Vertical voids
• Cockloft / Attics
• Exterior exposure line
• Attached exposure coverage

•• 3rd line3rd line
–– Next most important exposureNext most important exposure
–– Stretched via an alternate routeStretched via an alternate route

•• Uncovered floorsUncovered floors
•• Vertical voidsVertical voids
•• Cockloft / AtticsCockloft / Attics
•• Exterior exposure lineExterior exposure line
•• Attached exposure coverageAttached exposure coverage
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Line Advancement 
Guidelines

Line Advancement Line Advancement 
GuidelinesGuidelines

• Chock the entry point
• Hoseline Management

– No kinks, man
– Keep stretches short
– Choose proper pattern (narrow vs. wide)

• Personnel Management
– Keep stairs clear
– Don’t crowd the nozzleman (person)

• Utilize only as much personnel needed 
to complete task

•• Chock the entry pointChock the entry point
•• Hoseline ManagementHoseline Management

–– No kinks, manNo kinks, man
–– Keep stretches shortKeep stretches short
–– Choose proper pattern (narrow vs. wide)Choose proper pattern (narrow vs. wide)

•• Personnel ManagementPersonnel Management
–– Keep stairs clearKeep stairs clear
–– Don’t crowd the Don’t crowd the nozzleman nozzleman (person)(person)

•• Utilize only as much personnel needed Utilize only as much personnel needed 
to complete taskto complete task



19

Lesson 5Lesson 5

Fireground Officer DevelopmentFireground Officer Development

Exposure Protection
Considerations

Exposure ProtectionExposure Protection
ConsiderationsConsiderations

• Based on:
– Distance from fire source
– Wind
– Exposure construction type
– Occupancy type
– Attached vs. Unattached
– Available resources

•• Based on:Based on:
–– Distance from fire sourceDistance from fire source
–– WindWind
–– Exposure construction typeExposure construction type
–– Occupancy typeOccupancy type
–– Attached vs. UnattachedAttached vs. Unattached
–– Available resourcesAvailable resources
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Exposure Protection 
Strategy

Exposure Protection Exposure Protection 
StrategyStrategy

• Eliminate the exposure
– Apparatus placement
– Motor vehicles
– Combustible clearing ops

• Wet the exposure
– Reduce radiant heat
– Water on exposure

•• Eliminate the exposureEliminate the exposure
–– Apparatus placementApparatus placement
–– Motor vehiclesMotor vehicles
–– Combustible clearing opsCombustible clearing ops

•• Wet the exposureWet the exposure
–– Reduce radiant heatReduce radiant heat
–– Water on exposureWater on exposure
NO WATER CURTAINS ALLOWED
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Master Stream
Considerations
Master StreamMaster Stream
ConsiderationsConsiderations

• Keep Supply lines short
• Maintain collapse zones
• Anticipate fire spread
• Proper nozzle selection

– Smooth bore vs. fog

• Tip size vs. GPM

•• Keep Supply lines shortKeep Supply lines short
•• Maintain collapse zonesMaintain collapse zones
•• Anticipate fire spreadAnticipate fire spread
•• Proper nozzle selectionProper nozzle selection

–– Smooth bore vs. fogSmooth bore vs. fog

•• Tip size vs. GPMTip size vs. GPM
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Master Stream
Strategies

Master StreamMaster Stream
StrategiesStrategies

• Pump in VOLUME
• Hit fire only
• No streams into vent holes
• Once fire is darkened, shut 

down stream
– Consider interior operations
– Safety check first

•• Pump in VOLUMEPump in VOLUME
•• Hit fire onlyHit fire only
•• No streams into vent holesNo streams into vent holes
•• Once fire is darkened, shut Once fire is darkened, shut 

down streamdown stream
–– Consider interior operationsConsider interior operations
–– Safety check firstSafety check first
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Nozzle Diameter & Flow
Master Streams

Nozzle Diameter & FlowNozzle Diameter & Flow
Master StreamsMaster Streams

• Applies to Solid Bore Nozzles
– 2” = 1000 GPM
– 1 ” = 800 GPM
– 1 ” = 600 GPM
– 1 ” = 400 GPM

TIP SIZE MUST MATCH GALLONAGE 
AVAILABLE

•• Applies to Solid Bore NozzlesApplies to Solid Bore Nozzles
–– 2” = 1000 GPM2” = 1000 GPM
–– 11 ”” = 800 GPM= 800 GPM
–– 11 ”” = 600 GPM= 600 GPM
–– 11 ”” = 400 GPM= 400 GPM

TIP SIZE MUST MATCH GALLONAGE TIP SIZE MUST MATCH GALLONAGE 
AVAILABLEAVAILABLE
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Fire through the roofFire through the roofFire through the roof

• Doesn’t necessarily mean 
exterior ops
– Assign Div. Cmdr
– Pull Ceilings
– Operate streams from below
– Closely monitor interior 

conditions and reports

•• Doesn’t necessarily mean Doesn’t necessarily mean 
exterior opsexterior ops
–– Assign Div. CmdrAssign Div. Cmdr
–– Pull CeilingsPull Ceilings
–– Operate streams from belowOperate streams from below
–– Closely monitor interior Closely monitor interior 

conditions and reportsconditions and reports
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• Top floor untenable:
– Order crews from roof & interior

• PAR

– Direct streams from ground level 
to attack fire from below roof
•Outside collapse zones
•Protect adjacent exposures

• Can still operate inside exposures

•Streams directed in vent opening 
will push fire laterally

•• Top floor untenable:Top floor untenable:
–– Order crews from roof & interiorOrder crews from roof & interior

•• PARPAR

–– Direct streams from ground level Direct streams from ground level 
to attack fire from below roofto attack fire from below roof
•• Outside collapse zonesOutside collapse zones
•• Protect adjacent exposuresProtect adjacent exposures

•• Can still operate inside exposuresCan still operate inside exposures

•• Streams directed in vent opening Streams directed in vent opening 
will push fire laterallywill push fire laterally

Fire through the roofFire through the roofFire through the roof
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• Until good portion of roof burns 
away, no streams above roof
– Streams appear through the roof 

(wetting the sky) is the cue
– Once most of roof has burned away, 

elevate streams and redirect at 
main body of fire burning behind 
wall

• Maintain collapse zones

•• Until good portion of roof burns Until good portion of roof burns 
away, no streams above roofaway, no streams above roof
–– Streams appear through the roof Streams appear through the roof 

(wetting the sky) is the cue(wetting the sky) is the cue
–– Once most of roof has burned away, Once most of roof has burned away, 

elevate streams and redirect at elevate streams and redirect at 
main body of fire burning behind main body of fire burning behind 
wallwall
•• Maintain collapse zonesMaintain collapse zones

Fire through the roofFire through the roofFire through the roof
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Standpipe
Supply

StandpipeStandpipe
SupplySupply

• Preplan system
• Types of Systems

– Wet vs. Dry

• Early FD Support
– Supply Early and Often

• Minimum 2 - 2½” supply lines
• Know how to troubleshoot problems
• Start supply at 150 psi

– Do not exceed 200 psi

•• Preplan systemPreplan system
•• Types of SystemsTypes of Systems

–– Wet vs. DryWet vs. Dry

•• Early FD SupportEarly FD Support
–– Supply Early and OftenSupply Early and Often

•• Minimum 2 Minimum 2 -- 2½” supply lines2½” supply lines
•• Know how to troubleshoot problemsKnow how to troubleshoot problems
•• Start supply at 150 psiStart supply at 150 psi

–– Do not exceed 200 psiDo not exceed 200 psi
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Standpipe
Operations
StandpipeStandpipe
OperationsOperations

• Connect 1 floor below fire
• Standpipe control person

– Check for and remove pressure 
reducing devices / debris

– Flush system before connecting
• Expect problems / solve them

– Missing control wheels / 
damaged threads / closed supply 
valves

•• Connect 1 floor below fireConnect 1 floor below fire
•• Standpipe control personStandpipe control person

–– Check for and remove pressure Check for and remove pressure 
reducing devices / debrisreducing devices / debris

–– Flush system before connectingFlush system before connecting

•• Expect problems / solve themExpect problems / solve them
–– Missing control wheels / Missing control wheels / 

damaged threads / closed supply damaged threads / closed supply 
valvesvalves
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Types of SystemsTypes of SystemsTypes of Systems

• Class I: Fire Department only
– 2-1/2” outlet / no hose

• Class II: Occupant only
– House line – usually 1-1/2”
– Not for FD use (inadequate flow)

• Class III: Combination system
– 2-1/2” outlet with house line
– Contains pressure reducers

•• Class I: Fire Department onlyClass I: Fire Department only
–– 22--1/2” outlet / no hose1/2” outlet / no hose

•• Class II: Occupant onlyClass II: Occupant only
–– House line House line –– usually 1usually 1--1/2”1/2”
–– Not for FD use (inadequate flow)Not for FD use (inadequate flow)

•• Class III: Combination systemClass III: Combination system
–– 22--1/2” outlet with house line1/2” outlet with house line
–– Contains pressure reducersContains pressure reducers
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Sprinkler OperationsSprinkler OperationsSprinkler Operations

• Supply system early
• Minimum 2 – 2½” supply lines
• Supply from different main 

than system feed
• Designate supply engine in 

SOP
• Supply system at 150 psi

•• Supply system earlySupply system early
•• Minimum 2 Minimum 2 –– 2½” supply lines2½” supply lines
•• Supply from different main Supply from different main 

than system feedthan system feed
•• Designate supply engine in Designate supply engine in 

SOPSOP
•• Supply system at 150 psiSupply system at 150 psi
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SummarySummarySummary

• Engine Company Functions
• Water Supply Systems
• Fire / Smoke Indicators
• Flashover / Backdraft 
• Smooth Bore Vs. Fog
• NFA Fire Flow Formula
• Sprinklers and Standpipes

•• Engine Company FunctionsEngine Company Functions
•• Water Supply SystemsWater Supply Systems
•• Fire / Smoke IndicatorsFire / Smoke Indicators
•• Flashover / Backdraft Flashover / Backdraft 
•• Smooth Bore Vs. FogSmooth Bore Vs. Fog
•• NFA Fire Flow FormulaNFA Fire Flow Formula
•• Sprinklers and StandpipesSprinklers and Standpipes
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ConclusionConclusionConclusion

• Smart Firefighters are assigned 
to Ladder Companies

• Don’t take it personally
• Engine Companies have 1 job:

– Put the Wet Stuff on the Red Stuff in 
proper form and quantity

•• Smart Firefighters are assigned Smart Firefighters are assigned 
to Ladder Companiesto Ladder Companies

•• Don’t take it personallyDon’t take it personally
•• Engine Companies have Engine Companies have 11 job:job:

–– Put the Wet Stuff on the Red Stuff in Put the Wet Stuff on the Red Stuff in 
proper form and quantityproper form and quantity
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Next LessonNext LessonNext Lesson

• Lesson 6
– Truck Company Operations

• Reading Assignment:  
– Fireground Strategies

• Ch. 11
• Review Handouts to this point

•• Lesson 6Lesson 6
–– Truck Company OperationsTruck Company Operations

•• Reading Assignment:  Reading Assignment:  
–– Fireground StrategiesFireground Strategies

•• Ch. 11Ch. 11
•• Review Handouts to this pointReview Handouts to this point


