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Richmond Metro Big Box Fire 

Standard Operational Guideline

Adopted August, 2009
Review Required by Operations Committee- February 2012

Introduction:
In our country, recent fires in “Big Box” structures have proven to be deadly to firefighters.   Richmond Metro firefighters are experienced in fighting fires in single family dwellings (SFDs).  Richmond Metro firefighters have limited experience fighting fires in “Big Box” structures.  Findings from several incidents demonstrate that approaching a “Big Box” fire with SFD strategy and tactics can be deadly to firefighters.  

Hundreds of these types of buildings exist in the Richmond Metro area and more are being built everyday.  Therefore, Richmond Metro firefighters will fight fires in these buildings.  

Purpose:

The purpose of this guideline is to layout the safe method to approach a fire in one of these buildings.  This guideline has been agreed on by the four Richmond Metro fire departments of Richmond City, Hanover County, Henrico County and Chesterfield County.  As mutual aid is likely to be utilized with significant fires in these buildings, it is important for all personnel operating in these departments to share expectations of how these fires and resulting firefighter hazards will be managed.

Definition:
A big box is a large building with non-compartmented space(s), routinely 40,000 square feet or larger in area.   Most are a rectangular shaped building with a single floor built on a concrete slab.  While the majority of area is one floor, many of these include second floor offices or stock rooms in the front or rear of the building.  Some are stand-alone buildings while others share one or both side walls with other occupancies.  Most have a flat roof and ceiling trusses made of steel.  However, some older buildings may have a wooden truss roof assembly.  The walls are concrete block sometimes clad in metal or masonry siding. 
Strategic guidelines:

The following strategies have been identified as critical to the safe handling of a fire in a “Big Box” structure.  These strategies are to be considered in this order.  Tactical considerations to achieve each strategy are detailed in the next section of this guideline:

1. Exterior / Interior size up assessment

2. Supplement fire suppression systems

3. Assess life safety and evacuation

4. Determine fire location 

5. Extension considerations / prevention

6. Confinement and extinguishment of fire
7. Ventilation
Tactical Considerations

1.     Size Up:

· Pre-Arrival

Consider the mode of alarm initiation.  Dispatch information as to automatic detection or water flow versus a call from inside reporting visible smoke or fire may prove beneficial.  While certainly not always accurate or reliable, this information may offer some early indication as to the potential phase and level of involvement of the fire.

· Exterior


Every attempt should be made to complete a full 360-degree observation of the structure as initial size up.  This step is crucial to limiting unnecessary exposure of crews. 

Note the intensity and action of smoke.  Smoke rising from an active fire versus cold smoke from a fire largely controlled by the automatic sprinkler SHOULD be an indicator of whether an entry is feasible or appropriate.  Evident smoke or fire conditions indicating involvement of any truss roof system, particularly bowstring truss, SHOULD indicate an exterior attack.

The general tactic of “attack from the unburned side” typically deployed in the confined and compartmented spaces of the residential setting, is of little merit in the “Big Box” scenario.  Entry for hose line deployment, if appropriate, should be made at the point offering the most direct access to the fire.  This simple tactic will greatly decrease exposure to crews and help ensure a safer and less hindered escape.










     
An appropriate view of the structure may be completed using any or all of the following methods:

Drive Around: The simple size of the building or placement within the complex may hinder the normal walking lap typically made by the first-in incident commander (IC).  Driving around the building before committing apparatus placement may reveal useful information such as sprinkler system activation or the exact location of the fire itself.  

Incoming Resource Recon: Utilizing incoming companies to complete the exploration lap while IC is conducting typical side “Alpha” size-up may be more practical and reveal hazards not seen from the front or normal approach.

Thermal Imagery: Use of thermal imagery from the exterior may indicate “hot spots” on walls or overhead doors, indicating possible proximity of the seat of the fire.

Elevated Observation:  Perhaps not the most practical tool for initial size-up.  Size-up however should be an ongoing practice and continued throughout the operation.  The “bird’s eye” view of the aerial company may be invaluable to this effort.  

·     Interior

Interior assessment should be made from exterior vantage points whenever possible before entry.  Plate glass storefronts, loading dock doors and multiple pedestrian entry doors offer potential points to observe interior conditions and determine if interior attack is possible or appropriate.  Limit unnecessary interior penetration by utilization of these observation points as potential fire attack points.

Entry into IDLH environments with poor visibility and no reliable indication of fire location present extreme risks to entry crews under these conditions, consider exterior operations until the fire can be located.
If conditions and information indicate interior entry is appropriate, crews must use caution to maintain their position between the fire and their escape route.  The potential for hidden fires must be considered and addressed as entry is made and throughout the interior operation.  All areas of potential hazard, such as fire spread in concealed spaces, drop ceilings and voids, must be explored as they are encountered to ensure fire does not present itself behind the crews.  Any indication of involvement in the structural area of the roof of these types of structures SHOULD be considered as immediate justification to abandon interior operations and explore alternate access to the fire.
   

2.
Supplement of Fire Suppression System
· Sprinkler System

Supplemental support of the fire suppression system is essential for fire control and extinguishments.  Supplemental support of the fire suppression system is among the most effective methods limiting crew exposure to interior operations, while simultaneously addressing occupant life safety.  Care must be taken to ensure the proper system is actually supplied when multiple systems or split systems exists in the occupancy.  Reference to updated pre-plans will assist with this effort.

· Standpipe 
Standpipe utilization should be considered effective only for small incipient fire suppression or later overhaul operations.  The most prominent limiting factor affecting utilization of these systems for larger scale suppression operations is the inconsistent or unknown locations.  Even when locations may be well documented during pre-planning activities, the typical mid-aisle or end-of aisle placement may prove difficult to locate under dense smoke conditions. Dependence on these systems presents further risk to fire crews entering without the protection of a charged hose line.

Other negative factors include potentially limited flow capacity and non-standard attachment sizes. 

3.
Life Safety / Evacuation:  

Citizen Safety:  Life safety is the highest incident priority during a big box fire response.  Upon arrival, companies may encounter evacuation of citizens in progress.  This effort should be continued in order to ensure all citizens exit the building safely.

· Due to the inability to quickly remove smoke from these buildings and the amount of time it will take to completely search a “Big Box”, a focused area search is the most reasonable rescue attempt.  If citizens are reported to be missing or trapped, the best chance of a successful rescue is to identify as close as possible where they are.  It is necessary to acquire clear, accurate and concise information of the following:

· Number of citizens missing or trapped.
· Known location geographically in the “Big Box”.
· Location of fire and/or fire conditions in relation to those trapped.
· Are occupants in distress or trapped? 

· Any method to communicate with those trapped?

· The incident commander should consider a substantial direct fire attack with coordinated ventilation as the best method of protecting trapped citizens.  If an interior attack is to be mounted, it needs to be very well coordinated with ventilation efforts and be established with large caliber fire streams.

Firefighter Safety:  We must consider the potential of rapid fire and smoke spread in these non-compartmentalized buildings.  Drop ceilings and other voids can easily hide fire, and heavy fuel loads add to the danger.  Due to the hazards that these buildings present, specific tactical operations need to be employed to ensure the safety of firefighters:

· Beware the “exterior” fire.  Assume that any exterior fire has penetrated the interior.  Conduct any “recon” as if you are entering a known fire situation.

· An appropriate sized and equipped R.I.C. should be established prior to interior operations.  This resource SHOULD be established for each crew entry point.

· All interior personnel SHOULD remain on a hose line (as a last resort, a rescue tag line can be utilized for crews conducting a focused rescue attempt).  Be wary of the incident with light smoke inside a “Big Box”.  Conditions can change suddenly bringing the area to zero visibility.  Staying in contact with the hose line/tag line may be the only method to prevent disorientation and allow personnel to exit the building. 

· Due to the inherent dangers of penetrating long distances inside a “Big Box” on fire, interior hose stretches should be limited to 150 feet past the entrance point.  Attack crews should enter the closest entrance to the fire area.

· Air management is of paramount importance for interior crews.  Crews with low pressure SCBA (Henrico and Chesterfield) should work for only 12 minutes of on-air time and then turn around to exit the building.  Crews with 45 minutes high pressure SCBA (Richmond and Hanover) should turn around at 20 minutes or 2000 psi left in a crew member’s bottle.  If any crew member reaches 50% of air capacity, the crew should exit the building.  

· If moderate to heavy smoke is showing at the ceiling, and hose line crews have not reached the seat of the fire – Consider evacuating the building and initiate a DEFENSIVE operation.  This smoke is fuel, and can quickly ignite.  We can not generate sufficient gpm from hoselines to overcome fuel burning in the ceiling area over the entire length of a “Big Box” building. 

· If heat and smoke conditions are getting worse during an offensive attack, consider evacuating the building and initiating a DEFENSIVE operation.  Keep in mind the lead time it takes to put heavy fire streams in operation.
· If fire involves the open truss space of light weight construction, personnel should not work on the roof.  In this case, consider evacuation and initiating a DEFENSIVE operation.  The building can quickly lose roof stability as the roof structure warps, elongates and gives way.  This can result in early collapse of the roof.

· Beware, a “Big Box” with tilt-slab constructed wall.  These walls can fall outward if the roof loses stability. 

· Personnel and apparatus should operate outside of the collapse zone.
4.
Fire Location Determination:
Determine location of the fire as soon as possible.  All future tactical operations depend on this vital information.  This information can be obtained from citizen accounts, enunciator panel indicators in the fire control room, visual observances upon arrival and use of a TIC during the 360 degree survey of the building.  

If unable to determine the location and magnitude of the fire consider:   

· Expanding Ventilation – horizontal and vertical (position attack crews prior to initiating this tactic) limit roof access with unknown fire location.
· Large caliber defensive tactics. 

· PPV if extensive ventilation efforts fail to expose fire location/magnitude.
5.
Exposure Protection – Protecting exposures should be addressed at size-up and continuously reevaluated during the entire operation.  The primary responsibility of the first arriving crews should be life safety and exposure protection until sufficient resources are in place to mount an interior attack on the building of origin.  Exposure protection could fall into two categories:

· Internal Exposures – Uninvolved parts of the structure separated by firewall.  Exposure protection in this instance would consist of closing fire doors, exposure lines operated from a safe area in the uninvolved part of the structure and aggressive ventilation tactics.

· External Exposures – Uninvolved buildings which are not connected to the involved structure.  Large diameter streams, interior operations in the exposed building and roof operations on the exposed building are suitable exposure protection operations. 

6.
Confinement and Extinguishment – Even small incipient fires in a large square footage facility could spread and escalate to a structure fire quickly.  The fuel loads could be significant, therefore proper preplanning and site familiarization is essential.  The following guidelines should be followed with regards to fire confinement and extinguishment in “Big Box” structures:

· Maximum hose line advancement – Due to building size, construction characteristics, air management and safety considerations, the maximum penetration into the structure should be no further than 150 feet.

· Fire attack should be initiated from the closest exterior entry point to the fire – By reading the smoke and witness interviews, an educated guess should be made as to the location of the fire.  Once the location of the fire is determined, pick the point of entry that is closest to the fire to initiate fire attack.  This entry point should be indicated to command to allow proper coordination of other fire ground priorities.

· Utilize large caliber hose lines – Unless credible information indicates that the fire is incipient in nature, a minimum attack line of 2 ½ inches should be utilized for any interior attack in a “Big Box” structure.  Considerations should be made to select a nozzle that will ensure sufficient reach, penetration, and GPM flow for proper extinguishment.

7.
Ventilation - Due to construction features and hazards of roof operations, effective ventilation of a significant fire in a “Big Box” building is often difficult.

· If significant ventilation efforts are needed in order to make entry, consider a defensive operation until the interior can be ventilated and assessed for safe operations.

· If crews are operating inside the building and conditions worsen, vertical ventilation (coordinated with interior operations) SHOULD be established quickly.  This will help interior crews to escape.  This ventilation must be made quickly.  Therefore, analysis of the roof and preparation to safely vent it must be conducted early in the operation.  Opening skylights and operating from aerial apparatus will often be necessary for the safety of ventilation crews.
· EXTREME caution must be used if horizontal or mechanical ventilation is initiated once interior operations have begun.  This tactic should only be deployed when interior crews have indicated that they are prepared to manage it.  The uncoordinated or untimely initiation of horizontal ventilation may actually degrade interior conditions, increase the intensity and/or extension of the fire, or allow it to cut off the escape route of interior crews.         BEWARE of giving more air to the fire without knowing its size or location while crews are inside the structure.
Summary:

As a result of numerous “Line of Duty Deaths” and injuries, a guideline that directly addresses “Big Box” fires is required.  This guideline is intended to focus and direct our efforts to successfully mitigate this type of incident, while providing the maximum level of safety and accountability to our personnel.

BIG BOX “WATCH OUT” SITUATIONS

1. Indications of fire in any truss roof system, particularly bowstring truss.

2. Any interior “recon” without full PPE and charged hoseline.
3. Interior crews with heat or smoke conditions getting worse. 

4. Any interior operation off of a hoseline.
5. Interior with zero visibility.
6. Any operation deeper than 150’ in the building.
7. Any firefighter on the interior continuing to work past half of their air supply.
8. Fire or heavy heat and smoke above interior crews.
9. Crews operating on a roof with active fire in the interior.
10. Operating close to tilt-slab construction.
11. Horizontal ventilation with an unchecked fire and interior crews.
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