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FM 5-415 — Fire-Fighting Operations

Headquarters, Department of the Army

DISTRIBUTION RESTRICTION: Approved for public release; distribution is unlimited.




Preface

The purpose of this field manual (FM) is to give a commander and members of fire-fighting teams direction on deploying and using engineer fire-fighting teams. Engineer fire-fighting teams will provide fire-prevention/-protection, aircraftcrash/rescue, natural-cover, and hazardous-material (HAZMAT) (incident) responses within a theater of operations (TO). Normally, there will not be enough fire-fighting assets within the TO. Therefore, commanders must prioritize assets and facilities that are mission-essential and deploy fire-fighting assets accordingly. This manual will not provide the answer to every possible incident scenario. It will, however, provide a commander and fire-fighting teams the knowledge to make informed, timely, and confident decisions at an incident. If more specific technical guidance is needed, individuals should acquire the appropriate technical order, technical manual, or International Fire Service Training Association (IFSTA) manual.

Appendix A contains an English-to-metric-measurement conversion chart.

Unless otherwise stated, fire-fighting teams refers to military engineer firefighting teams.

The proponent for this publication is HQ TRADOC. Submit changes for improving this publication on Department of the Army (DA) Form 2028 (Recommended Changes to Publications and Blank Forms) directly to Commandant, United States Army Engineer School (USAES), ATTN: ATSE-TD-PD-P, Fort Leonard Wood, MO 65473-6650.

Unless otherwise stated, masculine pronouns do not refer exclusively to men.




Chapter 1 — Fire-Fighting Basics

1-1. All levels of command are responsible for the Army's fire-protection plan. All commanders and supervisors must be responsible for the firesafety policies and plans in their organizations. They must be aware of fire safety in all endeavors of life.


THREAT

1-2. Fire-fighting teams are not priority targets, but they may become targets of opportunity because of their location in relation to other mission-essential facilities. In low-level conflicts, fire-fighting teams become targets because of the response into the public domain. Fire-fighting units have no organic security assets. During fire-fighting operations, all crew members are engaged in the operations. Because of this, security must be provided for during response, retrieval, and fire-fighting operations.


	1-3. Fire-fighting teams are manned by qualified military occupational specialty (MOS) 51Ms. The Basic Fire-Protection Apprentice Course (51M advanced individual training [AIT]) is currently conducted at Goodfellow Air Force Base (AFB), Texas (TX), and is 13 weeks long. Other advanced, specialized courses are taught there as well.

	1-4. During garrison operations, engineer fire-fighting teams will be operationally assigned to an installation's fire department. This will allow the 51M firefighters to practice and train with an installation's firefighters to maintain skills, knowledge, and performance according to their missionessential task list (METL).





SUPPORTING FORCE XXI


	1-5. Fire-fighting teams will support Force XXI by providing fire protection to deployed forces throughout the world in areas of operation (AOs) where the current infrastructure has collapsed or is in such deterioration that it cannot support the United States' (US) interests. The number and types of firefighting teams needed to protect an AO will depend on its size and the type of facilities in that AO. Chapters 2 and 3 address the issue of fire-fighting teams. Consider the following guidelines when planning for fire-protection requirements:

	Aviation (unit support)one LB team per air-traffic services company.




	Airfield (point support)two LB teams per fixed airfield and heliport (UH-60, AH-64, CH-47).







	Supply (area support)one LB team for each of the following: 5 square miles of AO, corps support group (CSG), division support area (DSA), area support group (ASG), corps storage area (CSA), and theater storage area (TSA).

	Ammunition (point support)one LB team for each of the following: ammunition supply point (ASP), nuclear ammunition supply point (NASP), and chemical ammunition supply point (CASP).

	Petroleum, oils, and lubricants (POL) (point support)two LB teams per petroleum supply company and two per petroleum pipeline/ terminal operations company.

	Internment/dislocated civilian camp (point support)one LB team per internment/dislocated civilian camp.

	Contingency operationsone LB team per 5 square miles of AO.

	Natural cover/brushtwo LB teams per ASG.





NOTE: Each LB team requires one LC team for water supply.



MISSION STATEMENT


	1-6. On the 24-hour concept and according to existing directives (the commander's priority list and mission requirements), engineer fire-fighting teams will provide fire-prevention/-protection, aircraft-crash/rescue, naturalcover-fire, and HAZMAT responses within a TO. The teams will

	Conduct fire-prevention inspections and fire-fighting operations.




	Provide first-responder-level medical response and assistance to victims.




	Provide an initial response to HAZMAT incidents.




	Set up, operate, and maintain a 24-hour-a-day, fire-department communications network.




	Conduct POL fire-fighting operations.




	Conduct reconnaissance of the water-supply points.




	Provide water resupply to the fire-fighting teams.




	Maintain the emergency water-supply points.




	Provide additional manpower support to the fire-fighting teams.




	Provide command and control (C2) of non-fire-fighting assets used when supporting brush fire-fighting operations.




	Conduct crash/rescue operations, provide support for normal flight and maintenance operations, and support medical-evacuation (MEDEVAC) operations.










Chapter 2 — Organization, Responsibilities, and Equipment

2-1. This chapter lists the fire-fighting organizational chain of command and its responsibilities. The composition and makeup of the fire-fighting teams are also addressed. With this information, a commander in a TO will know what his fire-fighting resources are and how to use them.


ORGANIZATIONS

2-2. The agencies listed below provide regulatory guidance (doctrine, directives, policies, and so forth), command and supervision, quality control, logistics, and training guidance for all units needing this information.


	2-3. DA supervises the fire-protection program by

	Developing, reviewing, and publishing directives, procedures, standards, and policies.




	Conducting staff visits to major and intermediate commands and selected representative bases.




	Reviewing and analyzing fire-incident reports from the installations.








ENGINEER BRANCH

2-4. The chief of engineers coordinates the training of fire-protection units and provides a link with other DA agencies, Air Force civil engineers, and the Navy Bureau of Yards and Docks. The USAES is responsible for doctrine, combat development, new equipment, training, and military fire-fightingpersonnel issues. The Air Force is the executive agency for fire-fighting training conducted at the Department of Defense's (DOD's) Fire Protection School at Goodfellow AFB, TX.



MAJOR COMMAND


	2-5. Each commander is responsible for the fire-protection program on his installation. If an installation has two or more commands, the host command is responsible for the program. The command supervises the fire-protection program by using directives from higher headquarters (HQ) and by using command-channel communications. Fire-protection operational-readiness inspections (FPORIs) are conducted no less than every 36 months, unless special problems arise. An installation's fire marshal

	Is the staff officer responsible for carrying out an installation's fireprotection program.




	Is responsible for staff supervision over an installation's fireprotection organizations.






• Coordinates fire-protection matters with all other activities on an installation.



FIRE-PREVENTION/-PROTECTION PROGRAMS

2-6. Fire-prevention personnel establish standards and practices for preventing accidental fires. They use surveys and inspections to monitor compliance to these standards and recommend corrective action or penalties for noncompliance. The fire-protection personnel perform fire-rescue/crashrescue operations, HAZMAT operations, and fire-suppression operations.

2-7. Personnel in these teams provide fire-prevention and fire-protection services for deployed forces in stability operations and support operations. The teams are used when host nation (HN) fire-protection support cannot provide adequate protection or is nonexistent. The teams protect internal and external (HN and other US services) Army assets. They maintain fireprotection equipment, advise the higher commanders of fire-defense plans, and train auxiliary firefighters as required. The fire-fighting teams are LA, LB, LC. They are designed to provide task-oriented support, depending on the tactical and logistical considerations involved. See Chapter 3 for more information on these teams.



TEAM LA, FIRE-PROTECTION HQ

2-8. This team provides C2/administrative support. One LA team can control three to seven fire-fighting teams (LB or LC). A team commander serves as the fire marshal of an installation/a facility or within his area of responsibility. An LA team's missions are to


	Plan for fire defense on an installation.

	Conduct fire-prevention inspections.

	Conduct fire investigations.

	Establish a fire-department communications network between the HQ, the military police (MP), the airfield, and the fire-fighting teams.

	Command the fire-fighting teams.

	Maintain and refill fire extinguishers.

	Make minor repairs to fire hoses.

	Inspect and maintain fixed fire-protection systems on an installation/ in an AO.

	Coordinate the resupply of fire-fighting assets, agents, self-contained breathing apparatus (SCBA) air, and fuel.

	Coordinate mutual aid with other services/HN fire-protection assets.





TEAM LB, FIRE TRUCK

2-9. This team provides fire protection, administers first aid, provides an initial response to HAZMAT incidents, and implements a fire-prevention program. A commander's primary task list determines the team's assignments. An LB team's missions are to


	Provide crash/rescue support for MEDEVAC and normal flight or maintenance standbys.

	Conduct fire-prevention inspections on an installation or airfield.

	Provide C2 of the non-fire-fighting assets used to support naturalcover fire-fighting operations (heavy equipment, personnel).

	Conduct fire-fighting operations (structural, crash/rescue, and natural cover) on an installation/in an AO.

	Provide emergency medical assistance to victims.

	Conduct an initial response to HAZMAT incidents.

	Conduct the training of unit-level fire brigades.

	Assist with medical resources during mass casualty incidents.

	Assist in HN support (HNS), as a commander requires.





TEAM LC, WATER TRUCK


	2-10. This team transports water to resupply fire-fighting teams when a fixed water supply is not in place. It also supplies manpower to fire-fighting teams. One LC team is assigned to each LB team. An LC team's missions are to

	Conduct water-resupply support to the fire-fighting teams.




	Provide additional manpower support to the fire-fighting teams.




	Conduct reconnaissance of the water-resupply points.




	Maintain the emergency water-supply points.




	Assist in HNS, as a commander requires.








FIRE-PROTECTION PERSONNEL

2-11. An installation's fire department employs military and civilian personnel. Manpower resources and Army manpower policies determine the number of military and civilian personnel assigned to a fire department. The duties and responsibilities for military firefighters are outlined in Army Regulation (AR) 611-201 and for civilian firefighters in Handbook of Occupational Groups and Series .



FIRE-FIGHTING DRILLS

2-12. Firefighters practice hose, ladder, and pump drills, under simulated conditions, to achieve a high proficiency level. The drills must be varied so that the firefighters use all the fire-protection equipment. In each drill, firefighters have a series of assignments that they must execute quickly and precisely. These assignments involve laying out hose lines, putting a pump into operation, and erecting ladders on buildings. Firefighters should conduct these drills during peacetime and when operating in secured areas during deployment. They must conduct the drills to become familiar with the new equipment and operations that they may need when they deploy to or with units that require their support apart from normal missions. AR 420-90 outlines refresher drills for firefighters.



PERSONAL PROTECTIVE EQUIPMENT (PPE)


	2-13. All firefighters deploying to a TO must have the required PPE to perform their assigned duties safely and effectively. A detachment's sergeant (SGT) must ensure that

	All firefighters have all of their required PPE in serviceable condition.




	Any shortages and unserviceable PPE are reported to the commander and replaced before deploying.




	All commanders are aware of every item of PPE that is required for normal performance of the firefighters' duties, to include special protective clothing that they may need for a mission (HAZMAT suits, for example).




	2-14. At a minimum, firefighters are authorized one set of structural turnouts and one set of aluminized proximity gear. They should have both sets when they deploy. (The aluminized proximity gear does not absorb chemicals and would be better than structural gear if they encounter HAZMAT situations.) The following items constitute a full set of personal protective clothing:

	Structuralfire-fighting helmet with (w/) shield; NOMEX or PBI/ kevlar hood, turnout coat, and turnout trousers w/suspenders; leather fire-fighting gloves; rubber fire-fighting boots; positive-pressure SCBA; and personal alert safety system (PASS).




	Crashaluminized proxmity helmet w/tinted shield, aluminized proximity coat and trousers w/suspenders, aluminized proximity gloves, rubber fire-fighting boots, positive-pressure SCBA, and PASS.







	1. Never use structural or proximity gear as a replacement for the proper HAZMAT protective gear. Many chemicals can be lethal if absorbed or inhaled in very small quantities. If you cannot positively identify a HAZMAT, do not compromise your crew's safety with inadequate protective clothing.

	2. All personal protective clothing must meet the current National Fire Protection Association (NFPA) standards for that particular item.



2-15. Fire-fighting tools and equipment (such as fire trucks, water tankers, aerial ladders, hoist tools, hose, and pike poles) have been specifically designed for use in fire-fighting operations. The type of fire station, the primary mission of the fire department, or any unusual requirements of an installation or surrounding community will generally dictate the type of tools and equipment that a fire station should have. Training and practice drills encompassing all facets of fire-fighting operations should be conducted, emphasizing that firefighters gain proficiency with the different tools and equipment available at their particular fire station.



FIRE TRUCKS

2-16. Fire departments use several types of fire trucks. The pumping capacities of these trucks range from 500 to 1,000 gallons per minute (GPM). Fire-department personnel must consider the location, construction, population, property value, existing safeguards, and availability of outside fire-protection assistance when selecting the types of trucks needed on an installation.



MODEL 2500L MILITARY-ADAPTED COMMERCIAL ITEM (MACI) FIRE TRUCK


	2-17. This truck is the standard issue for the LB team and is designed for firefighting operations such as structural, crash, fuel, and brush fires on military installations. The rugged suspension and four-wheel-drive capability provide traction in all terrain conditions. The MACI can be driven on or off a C-130 and a C-141 aircraft without being dismantled, or it can be air-lifted by helicopter.

	2-18. The MACI is equipped with a midship-mounted pump with a flow rate up to 1,000 GPM at 150 pounds per square inch (psi) of pressure. It is equipped with a 660-gallon water tank and 72-gallon foam tank. The foam system provides up to 6,000 US gallons (USG) of expanded foam with a 10:1 expansion ratio. At aircraft fires, the foam is pumped from the roof-mounted turret at 500 GPM or from the bumper turret at 250 GPM. The pump can be engaged at speeds of up to 30 miles per hour (mph) and will function at full capacity while the vehicle is maneuvered.

	2-19. An on-board auxiliary power unit (APU) provides electrical power and drives a recirculating pump in temperatures below 60 degrees Fahrenheit ( oF). A diesel-fired water heater provides heated fluid, which is circulated through heat exchangers in the water tank, foam tank, drive engine's cooling system, fuel tank, and cab's heating system. The truck has removable equipment to fight structural and brush fires and to handle crash/rescue emergencies. See Technical Manual (TM) 5-4210-220-12 for more information on the MACI.





MODEL A/S230-19 CRASH TRUCK


	2-20. This truck is designed primarily for aircraft crash/rescue operations; however, it can be used to fight natural-cover and structural fires. The truck has a 1,000-gallon water tank and a 130-gallon foam tank. The P-19 has a Hale (50 FO-P), single-stage centrifugal pump that delivers 950 GPM at 200 psi. The fire pump is powered by an air-operated power divider and has an incab selector for either the water- or the foam-operating mode. The P-19 is also equipped with a Halon system that has a 500-pound agent tank (Halon 1211), a 110-cubic-foot nitrogen cylinder, a pressure regulator, four control valves and associated piping, and a 100-foot hose with a Halon nozzle.

	2-21. The truck is powered by an in-line, six-cylinder, four-cycle diesel engine. This unit is equipped with a turbocharger and an after cooler for smooth, powerful operation. The P-19 is designed to operate on various types of terrain



and obstacles. See TM 5-4210-219-10 for more information on operating this truck.



TACTICAL TANKER TRUCK

2-22. This truck is standard issue for the LC team. It consists of an M916 tractor and a 6,000-gallon water distributor tank trailer. The trailer is equipped with an auxiliary engine and a water pump with a rated capacity of 600 GPM. It can equip a 1- to 1 1/2-inch hand line.



COMMERCIAL STRUCTURAL PUMPER TRUCK

2-23. This truck is mounted on a 4-by-2 chassis. It is designed for combating structural fires on continental US (CONUS) installations. The truck has a midship-mounted pump that delivers 1,000 GPM at 150 psi. It has a 400 gallon water tank, a 55-gallon aqueous film-forming foam (AFFF) tank, and a complete set of fire-fighting equipment. See the operator's manual for more information on this truck.



MINI-PUMP TRUCK

2-24. This truck is mounted on a 4-by-4 chassis. It has a 300-gallon water tank and a power take-off (PTO) pump that delivers 250 GPM. The truck is designed for an initial attack on structural, natural-cover, and small fires. See the operator's manual for more information on this truck.



COMMERCIAL TANKER

2-25. This tanker is mounted on a 4-by-4 chassis. It is equipped with a 1,000 gallon water tank and a PTO pump that delivers 250 GPM. This tanker is used in all fire emergencies and supplies water for the other trucks. See the operator's manual for more information on this tanker.



SKID-MOUNTED PUMPING UNIT

2-26. This unit is self-contained and has a power plant and pump that delivers 500 GPM. It has a water tank mounted on skids. When mounted on a standard Army 5-ton truck, the unit is used to combat brush fires in areas that are inaccessible to fire trucks. This unit can draft water from ponds, lakes, rivers, and streams or from erected folding water tanks that tankers supply.



OTHER VEHICLES

2-27. Other vehicles used in fire fighting may include transportation-motorpool (TMP) vehicles, jeeps, helicopters, sedans, carry-all vans, and HAZMAT vehicles.

2-28. To keep a fire truck in good working order, frequent inspections and preventive maintenance must be performed. Guidelines on inspections and maintenance are found in the appropriate TMs or operator's manuals. Maintenance inspections are performed daily and after each emergency. Maintenance will be done quarterly. The status of a vehicle and any deficiencies are recorded on DA Forms 5379-R and 2404. Annually, each truck will be flow-tested. Each truck's pump capacity must meet the standards set by the manufacturer. The guidelines for flow testing are in IFSTA Manual 106.





Chapter 3 — Command and Control

3-1. An LA team provides C2 and administrative support for three to seven fire-fighting teams and coordinates engineer fire-fighting activities within a TO. When an LA team is not deployed, the senior firefighter of an LB or LC team provides C2. All fire-fighting teams depend on the unit to which they are assigned or attached for supply, food, health, religious, finance, communication-equipment-repair, legal, and administrative services.


FIRE-FIGHTING HQ TEAM (LA)


	3-2. The LA team is assigned to theater Army, corps, or division and exercises operational command over all fire-fighting teams assigned to its AO. An LA team's capabilities include

	Planning fire-fighting programs for a TO.




	Supervising rescue and fire-fighting operations during aircraft crash incidents, structural fires, vehicle emergencies, natural-cover fires, and emergency response during HAZMAT incidents.




	Planning and conducting fire-prevention operations, HAZMAT emergencies, and initial fire-ground investigations.




	Coordinating resupply of fire-fighting assets, agents, SCBA, and fuel.




	Coordinating mutual aid with other services and HN fire-protection assets.




	Providing maintenance support for technical fire-fighting equipment (MACI fire truck).








WARTIME FIRE-FIGHTING TASKS



DETERMINING MANNING REQUIREMENTS

3-3. An LA team must determine the minimum manning requirements for a continuous 24-hour operations. It must consider sleep schedules, messing, maintenance, and priority mission times. Continuous-operations factors must be added in as a mission's time increases.



ASSIGNING SHIFTS

3-4. Crews must be assigned for duty according to mission needs and threat updates. An LA team will determine the priority requirements and the standby and alert schedules for the assigned crews. Schedules will be posted in the fire communications center (FCC).



INVENTORYING EQUIPMENT AND SUPPLIES

3-5. An LA team maintains the current status of the equipment and firefighting supplies for continuous operations and resupply after the missions. It also recharges the SCBA and fire-fighting agents. The team must identify missing equipment and shortages of fire-fighting supplies to continue or limit operations. Status boards will be located and maintained in the FCC.



ACQUIRING THE COMMANDER'S PRIORITY LIST

3-6. Fire-fighting units will not be able to fight all fires in a combat area. A commander must determine which facilities and equipment have the highest priority regarding life safety and mission accomplishment. Once he develops this list, he must initiate changes as the mission requirements change. An LA team will use this list to assign minimum manning requirements, equipment placement, priority training, prefire plans, and fire-response plans. This list will be posted in the FCC and updated regularly.



MAKING A FIRE-FIGHTING PLAN

3-7. An LA team will develop a fire-fighting plan by using the commander's list, resource information, prefire plans, and experience. The plan will include fire-prevention initiatives, response guidance, and resource management for an overall fire-protection program.



SELECTING DISPERSAL SITES

3-8. An LA team must disperse the fire-fighting assets to protect fire-fighting equipment, agents, and personnel from being destroyed at one time. It should not split the fire-fighting teams to the point where they can no longer effectively accomplish their missions, nor should it place the teams directly at high-priority targets. Sites will be plotted on an AO's map that is located in the FCC.



DETERMINING RADIO STATUS AND CALL SIGNS

3-9. An LA team determines the radio disciplines and call signs for the firefighting teams on the operational radio network.



LOCATING VEHICLE MAINTENANCE PERSONNEL AND ASSETS

3-10. An LA team locates the maintenance-support and vehicle-recovery channels.



INITIATING AN FCC

3-11. The senior fire official (SFO) will set up an FCC for reporting emergencies, initiating responses, assigning crews, maintaining logbooks, and overseeing the normal and emergency operations of the fire-fighting teams. He will receive and record reports on fire damage; injuries; unexploded ordnance (UXO); and nuclear, biological, chemical (NBC) agents from fire crews and send these reports to a higher level.



DEVELOPING MUTUAL-AID AGREEMENTS

3-12. An LA team should develop plans with the other services' fire-fighting assets. It should define the required assistance and request procedures for assistance, limitations of assistance, and security considerations. If HNS is available, the team should develop a plan with the senior authority controlling those assets.



LOCATING FIRE-FIGHTING ASSETS AND ESTABLISHING RESUPPLY CHANNELS

3-13. A resupply of fire-fighting agents within an AO may be hard to find. An LA team must make establishing the resupply channel for more fire-fighting agents for sustained operations a priority.



INITIATING THE REQUIRED TRAINING PROGRAM

3-14. Wartime operations will require training on mission-unique equipment and facilities to ensure maximum effectiveness of fire resources. An LA team should initiate training as soon as a commander establishes his priority list and the team can accomplish prefire planning. Response routes, crew assignments, and attack strategies are all part of the training.



CONDUCTING FIRE-PREVENTION INSPECTIONS OF FACILITIES

3-15. An LA team must inspect the facilities occupied by US forces to ensure the safety of personnel and equipment. It will inspect the buildings equipped with a fire-protection system, ensuring proper operation and serviceability.



ENSURING THAT PROTECTIVE MEASURES ARE TAKEN TO PROTECT PERSONNEL AND EQUIPMENT



3-16. An LA team must ensure that—


	The equipment is protected by a hardened position, when possible.

	The personal protective positions are built in the immediate area of the fire-fighting vehicle's position to ensure a quick response to an emergency. These positions should provide protection from direct small-arms fire and from overhead artillery.

	All personnel use camouflage materials and netting properly.





PREPARING A RESPONSE CHART

3-17. An LA team will develop a fire-response chart detailing the response routes (primary and alternate), crew and equipment assignments by targets, and backup assignments. This response plan must be updated as a commander's priorities and missions change. The team will assign fire-fighting missions according to the commander's priority list of mission-essential assets. This chart will be located in the FCC for dispatchers to use.



FIRE-FIGHTING TEAMS (LB AND LC)


	${\bf 3-18.}$ These teams perform the operational task of fire fighting within their AO. The senior fire-fighting personnel assigned to an LB or LC team that deploys without a HQ team will be responsible for that team. If several teams are assigned together, the senior firefighter will take charge of the teams and perform the functions of the HQ team.

	3-19. The LB (table[s] of organization and equipment [TOE] 05510LB00) and LC (TOE 05510LC00) teams depend on the HQ fire-fighting team (TOE 05510LA00) for C2C^2 and maintenance of the MACI fire truck. When that support is not available, the senior firefighter assumes the C2C^2 responsibility.



Assigned to theater Army, corps, or divisions, the LB and LC teams are allocated as follows: one per air-traffic service company and one per headquarters and headquarters company (HHC) of the CSG; two per petroleum supply company and two per petroleum-pipeline and terminaloperating company. The teams


	Provide 24 hours of fire protection and personnel rescue and administer first aid.

	Implement a fire-protection program for the logistics-storage area (LSA), intermediate-support base (ISB), forward operating base (FOB), and aviation and major facilities. Such facilities include but are not limited to petroleum tank farms, petroleum-distribution sites, open and closed warehouse facilities or general warehouses, and enemy prisoner of war (EPW) and civilian-internee camps.

	Fight aviation fires and extricate personnel and equipment from crashed aircraft.

	Provide fire-fighting protection against grass or brush fires within their assigned area of responsibility when augmented with combat or construction engineer soldiers.

	Provide 6,000 gallons of water, per trip, to support the MACI fire truck.



3-20. An LC team will identify all bodies of water that may be used to combat a fire or resupply empty fire-fighting vehicles. It will then develop a plan that identifies the locations and the equipment needed to use these water sources. The sources should be within a camp's perimeter or within a 2-mile radius of a camp. Sources will be plotted on an AO's map that is located in the FCC.





Chapter 4 — Wartime Operations

4-1. During wartime and contingency operations, Army engineer fire-fighting forces are assigned or attached to a CSG/an ASG of a theater Army area command (TAACOM) and must protect personnel, aircraft, facilities, materials, and equipment from fire. Extensive facility, utility, and runway and taxiway damage may occur. Under these circumstances, a commander will face many critical emergency situations. Fire departments will be required to provide fire-fighting, as well as other mission-support, requirements. Commanders at all levels employ the resources to move and fight . To this end, fire-protection resources protect critical components needed for sortie generation, such as facilities and aircraft. This chapter provides general guidance for planning, training, and developing wartime and contingency-operations policies, which must be adapted to threat, mission, and location by planners at all levels.


FIRE-PROTECTION WARTIME MISSION, LIMITING FACTORS, AND ASSUMPTIONS

4-2. To maintain fire-protection capabilities, risks to fire-protection personnel, vehicles, materials, and equipment must be minimized. The rules for wartime fire-protection operations differ radically from peacetime procedures. The presence of battle damage, chemical agents, munitions, and submunitions will complicate fire-fighting and rescue operations.



FIRE-PROTECTION WARTIME MISSION


	4-3. The preattack fire-protection mission is to

	Eliminate or reduce the fire threat to personnel, aircraft, and facilities before an attack.




	Protect fire-protection resources during an attack.




	Provide postattack suppression and rescue response to fire incidents that seriously jeopardize an AO's combat-generation capability.








LIMITING FACTORS


	4-4. Firefighters will probably encounter several critical problems during a wartime environment. These conditions should be expected as the norm rather than as the exception.

	The lack of adequate chemical-warfare-defense equipment (CWDE) can make fire-protection capabilities minimal to nonexistent under chemical conditions. With existing CWDE, firefighters are severely limited during fire-fighting and rescue operations. The equipment does not provide heat shielding, and firefighters cannot approach intense exterior or interior fires. Due to inadequate respiratory






protection, firefighters cannot attack interior fires (aircraft and structures). Fire fighting can be attempted from a distance, but with limited effectiveness and wasted agents. When using CWDE, firefighters should not attempt fire fighting and rescue unless there is a reasonable probability of successful life-saving efforts or preserving mission-critical assets without injury or death to themselves.


	The lack of an adequate water supply will severely limit fire-fighting and rescue operations.

	All fire vehicles are unarmored and susceptible to major damage during attacks.

	The firefighters will be unable to extinguish all large, totally involved fires, such as large-frame aircraft and POL tanks. Attempts to extinguish such fires will result in unwise depletion of available resources due to personnel, agent, and vehicle limitations.

	Extreme climatic conditions and the use of protective equipment will limit performance.

	Fire-protection resources will be at risk until hardening measures are effected.

	A six-person firefighter team (LB) is capable of providing only one 12 hour shift in support of strategic, wide-body aircraft operations. The team must be augmented by another six-person team to complete a 24-hour operation.





ASSUMPTIONS


	4-5. Fire-fighting vehicles and equipment should be available for the initial phase of a contingency or wartime operation. Vehicle, equipment, and manpower shortfalls must be identified to the supporting agency. Shortfalls take time to correct. The priority should be on assets that directly affect capabilities. Because there will not be enough firefighters to respond to all emergencies, other services' or HN fire-fighting assets should be used to the maximum extent possible. Military firefighters will probably face more fires in combat situations than they will be able to extinguish. An AO commander, with input from an available SFO, will determine a priority of effort. With the likelihood of these assumptions being real, firefighters must expect the following:

	The effectiveness of fire-protection personnel will be diminished by physical and psychological stresses because of sustained emergencyresponse operations and attrition of fire-fighting personnel.




	Main operating bases (MOBs) will have adequate in-place, fireprotection resources to provide needed protection during sudden conflict. These resources include a trained and capable fire-fighting and rescue force and enough fire-fighting equipment and vehicles and chemical-protection equipment so that firefighters can survive a chemical attack.




	Adequate fire-protection resources will be available before an attack at MOBs, FOBs, and bare bases (BBs).







	• Enemy attacks might include chemical-warfare (CW) agents.

	A reattack could occur.

	Water-distribution system(s) will be damaged during an attack and will not be totally usable for fire-fighting purposes.

	Fire-department responses will be delayed by UXO and craters or debris in roads, taxiways, and runways. Firefighters will have to perform explosive-ordinance reconnaissance (EOR), which will result in a delayed arrival. When UXO is present, alternate routes will be required.

	Some fires might progress past the incipient stage, cause major damage, and necessitate greater depletion of extinguishing agents because of response delays warranted by EOR.

	The fire department will not have the resources to attack and extinguish all structural fires, respond to all rescue situations, and support all aircraft incidents simultaneously.

	Hostile activities may deplete fire-department resources (personnel, vehicles, and equipment), unless physical protection is provided.





PREATTACK


	4-6. A preattack occurs between the time a threat is detected and an actual attack occurs on a base. The preattack period is a transitional period from peacetime to a wartime mode of operation. This phase may begin months before actual hostilities occur; it will not be less than 20 days. However, a transition may be required at any time when in a threat area. Preparation is critical to a rapid transition and will include three distinct efforts: planning, training, and acting. Based on the projected postattack environment, the following minimum needs can be expected:

	Critical fire-department-support resources such as war-readiness spares kits (WRSK), war-consumable-distribution-objective (WCDO) levels, vehicle maintenance, food service, and personnel shelters must be protected.




	Specific fire-suppression-and-rescue responses must be accomplished based on their priority in relation to the start of an operation.




	Ignition and fuel sources must be removed from facilities to reduce the possibility of responding to a postattack fire and to reduce the rescue workload.




	Facility occupants (especially those in critical facilities) must be trained in first-aid fire fighting so that they can extinguish or contain fires in their incipient stage.








FIRE-PROTECTION SYSTEM


	4-7. Fire protection consists of many interdependent elements that contribute to the survivability and operability of the fire-fighting force. These elements include

	Expedient splinter protection and physical protection.




	Crash and structural rescue, C2, and support vehicles.




	A sufficient number of trained and capable firefighters.




	Ancillary equipment, which includes proximity suits, SCBA, recharging apparatus for SCBA, CWDE, mobility gear, and weapons.




	Consumable materials such as water, foam (Classes A and B), and breathing air.




	Base stations and mobile and portable units for communications.




	Essential support regarding vehicle maintenance/spares, fuel, food service, and medical resupply, facilities, and utilities.




	Adequate training in general military and contingency skills, priorities, tactics, strategies, and procedures.








PLANNING


	4-8. Planning is the key to successful transition. A comprehensive understanding of what is expected can be obtained through planning documents which are prepared by a variety of agencies at all command levels. Preferably, plans developed before a preattack will normally be available for MOBs. However, plans may not be available which address specific forward operating locations that may become operational. In this event, planning will have to be accomplished immediately after arrival. As a minimum, firefighting teams must initiate the plans and actions. They should use plans that the major Army command (MACOM), local base operations, and fireprotection organizations develop, when available. Fire-fighting teams must

	Survey water supplies for use during postattack, including both onbase and off-base sources (swimming pools, cooling towers, reservoirs, tankers, pumps, wells, storage bladders, supply points, and Harvest Eagle/Falcon mobile water-distribution systems).




	Construct expedient access routes to auxiliary water, as necessary.




	Establish a supply of pumps, hoses, and equipment for rapidly replenishing water where hydrants are not available.




	Consider installing dry hydrants near lakes, streams, and rivers to facilitate drafting.




	Survey the base terrain for naturally protected areas for fire vehicles, agents, equipment, and personnel. Using natural features (ditches, hillsides, and trenches), combined with camouflage netting, provides effective concealment.







	Identify locations, if required, where expedient construction could be used to provide splinter protection for fire vehicles, agents, and personnel.

	Determine how many sandbags they need to construct expedient protective facilities. Earth berms or bermed revetments are effective and are rapidly constructed.

	Coordinate with POL personnel to ensure that POL areas have drainage ditches and holding areas to prevent spilled fuel from endangering other tanks.

	Survey possible fuel-holding or tank-drainage diversion areas where spilled fuel could burn without endangering other critical fuel supplies.

	Identify all safe areas where munitions are not expected to impact, and disperse assets (fuel and spare parts and fire-fighting agents) into these areas.

	Identify the need for camouflage netting and concertina wire to aid in concealment and security.

	Inventory all agents and other critical equipment and supplies. If shortages exist, they must submit high-priority requests for additional agents and equipment that they may need. The teams should try to obtain stocks from local sources.

	Establish fire-fighting procedures for a CW environment.

	Review a facility's priority listing. A facility's priority system must identify those facilities most critical to sortie generation. In a multiple-fire operation, fire-fighting and rescue response must be made on a priority basis based on a commander's assessment and the amount of fire-fighting equipment available.

	Coordinate with vehicle maintenance for the expedient and priority repair of fire vehicles.

	Ensure that vehicle spare parts, including tires, are available and protected. Mechanics should be dedicated to fire-vehicle maintenance, and special levels should be established for spare parts.

	Establish duty hours and crew-change procedures.

	Determine where firefighters will be housed and establish feeding procedures, rest periods, relief procedures, and processing areas. Firefighters should be located as close to their dispersed location as possible.

	Coordinate with the MACOM and local HN fire officials for support.

	Pre-position fire hoses, nozzles, and equipment at critical, missionessential facilities for first-aid fire fighting by occupants.

	Provide training in the use of fire-fighting equipment, when required.

	Plan dispersal and physical protection.




	Locate dedicated, splinter-protected areas for fire vehicles, agents, and personnel. These areas include the following:

	Hardened aircraft shelters.




	Earth-bermed modular revetments.




	Earth berms, trenches, or bermed trenches.







	4-9. Intense training is required after arriving at a base of operations. Training firefighters to adapt to a wartime operation is essential for survival. Training base occupants on fire-protection responsibilities and providing necessary refresher training are necessary for protecting a base's resources. Other training considerations are listed below:

	Conducting fine-tuning training for fire crews, including what-if situations, attrition of vehicles, and personnel and materials situations.




	Training in procedures required to conduct fire fighting and rescue in a CW environment, based on the type of equipment available. While wearing CW defense ensemble, close-in fire fighting should not be attempted except to save lives or mission-critical assets. There must be reasonable probability of success without undue danger to firefighters before any fire fighting or rescue is attempted.




	Training fire-protection personnel in the tactics and strategy that they will use during fire-fighting operations in a postattack environment, to include contamination avoidance.




	Conducting refresher training related to survival, such as EOR; CW defense; convoy security; defensive combat skills; base denial; camouflage, concealment, and deception (CCD); and hardening.




	Establishing cooperation with the HN, to include joint operations, C2, mutual training on fire-fighting equipment, and aircraft fire-fighting and rescue procedures on host and US mission aircraft.




	Conducting refresher, first-aid firefighter training for personnel whose duty locations are in critical facilities. Occupants must know what to do in case of a fire; how to use available fire extinguishers, standpipes, and installed systems; and what the risks and limitations are in such operations.








CRITICAL ACTIONS


	4-10. Fire-protection personnel must perform certain critical actions before a conflict to ensure that fire-fighting and rescue capabilities survive. They must

	Don chemical-protective equipment if they might be exposed to a CW environment. They do this according to the mission-oriented protective-posture (MOPP) level that a commander determines. In a surprise attack, fire-protection personnel must don a complete CW ensemble immediately.







	• Affix M8 paper and M9 tape to the exterior of each fire-fighting vehicle and fire-station facility.

	Disperse personnel, vehicles, equipment, and agents to protected areas. Agent dispersal should include both fire-department stock and special levels. Fire-protection personnel must record the amounts and location of all dispersed equipment and materials. They must disperse and locate agents in the same splinter-protected areas as the fire vehicles.

	Locate agents in at least two separate areas.

	Handle fire-fighting vehicles as follows:

	Conceal vehicles with natural cover, when possible.




	Place no more than one vehicle in one location.




	Position one vehicle to observe runways and aircraft parking areas, when possible.




	Keep vehicles at least 300 feet away from priority 1 buildings, aircraft, and other likely targets.




	Place vehicles in a staggered line so that all will not be destroyed with one pass of an enemy aircraft.




	Ensure that dispersed vehicles have first-aid kits, fresh water, and full fuel and agent tanks.

	Locate and disperse all vehicle spare parts and tires, WRSK, and other critical materials to splinter-protected areas.

	Use expedient construction, to include providing splinter protection and concealment for agents that cannot be moved.

	Provide splinter protection and concealment for the FCC, the fire/ crash radio-network base station, and the repeater units.

	Consider a line-of-sight (LOS) requirement between radios and repeater units.

	Provide splinter protection and concealment for fire-vehicle fuel supplies. Equip the tanks with hand pumps or other measures.

	Ensure that POL dikes are intact.

	Ensure that utilities and POL piping systems are isolated.





TRANSATTACK

4-11. A transattack begins with the first enemy action at a base and ends when the base transitions to a recovery role and begins usual operations. During a transattack, fire-department personnel will be dispersed throughout a base so that they can observe and report the airfield-attack status. If possible, they must note information (the number and type of aircraft attacking a base, an attack's intensity, base areas receiving the most damage, and fire starts) for later relay to the FCC. Firefighters should be able to make general observations about the type of attack in progress (air attack with various types of conventional weapons, land attack with mortars or small arms, CWs attack, and so forth) and an attack's duration. Observation and reporting are incidental to the primary purpose of surviving and must not put firefighters at risk. A runner or a secure voice radio should relay the information once an attack is over.


	4-12. All personnel must be protected with appropriate equipment, according to the threat. These measures may have been inhibited during preattack actions if advance attack warning was available. However, firefighters must be prepared to cease operations instantly and don their protective equipment in case of a surprise attack. During an attack, survival takes priority over all other activities, including fire fighting and rescue.

	4-13. Fire-protection vehicles and personnel should remain dispersed and protected during an attack and a reattack. They should not perform firefighting or rescue operations except immediate-area buddy-care activities. Fire-protection personnel should not take cover

	Inside or beneath a fire vehicle unless it is located in a protected dispersal location.




	Within 300 feet of priority 1 facilities, except for fire stations.




	Within 500 feet of aircraft.




	Within 1,000 feet of POL- or munitions-storage areas.








POSTATTACK

4-14. The postattack time period immediately follows an attack on a base. A base is vulnerable to air, ground, and combined air and ground attacks, with a variety of ordnance. Fire-department operations in the postattack environment are critical to base operations and to generating combat sorties as soon as possible.



TRANSITION TO BASE OPERABILITY (BO)

4-15. SFOs must constantly be aware of the need to recover combat capabilities. Transitioning to BO must begin immediately following an attack. As BO progresses through the various phases, significant attrition of firefighters, equipment, and agents can be expected. Fire-protection personnel should be trained for their involvement in the preattack, transattack, postattack, and reattack phases of BO. MACOMs and commanders at all levels should supplement this concept with guidance that is applicable to their missions and TOs. BO plans should provide a smooth transition to recovery operations following an attack. They should address the transition to BO in environments where communications are intact, interrupted, or totally destroyed.



LOCATION OF A FIRE CHIEF

4-16. A fire chief should be located where communications facilities are available to control fire-protection resources and where physical security is in place. A fire chief directs allocating the fire-fighting resources in concert with command priorities and concurrent BO and base-recovery operations. A chain of command is normally established locally, with a fire chief normally reporting to a base commander.



CONSIDERATIONS


	4-17. After an attack, existing base roadways and taxiways may be impassable because of denial munitions, bomb craters, wreckage, and other debris. Therefore, fire vehicles may have to operate fully loaded off hard surfaces or in sand, snow, mud, rocky soil, or boggy areas. Such conditions will make submunition detection more difficult; therefore, fire crews must be careful to avoid rendering fire vehicles incapable of supporting BO.

	4-18. Firefighters will be faced with numerous fires, extensive damage, and injured personnel who require emergency rescue and life-saving care. Deploying to fire-fighting and rescue locations may be complicated by UXO, craters, pavement damage, and facility debris. Fire-fighting and rescue operations may have to be accomplished with limited numbers of people, equipment, and materials. Attrition will decrease the availability of firefighters, fire vehicles, and agent levels. Commanders, in concert with fire chiefs, must decide which fires to fight and which to let burn and which people to rescue and which to leave to buddy care. General considerations during a conventional attack are discussed in the following paragraphs:





Fire Spread


	4-19. Fire spread within an aircraft-shelter complex is unlikely because of the distance where hardened shelters are available. Fire spread from one munitions storage facility to another is unlikely because of the distance between facilities when concrete, igloo, or earth-covered construction is used. However, fire spread of more than one storage igloo could occur if stored munitions are detonated. When facilities are not available (such as in BB operations), greater separation and expedient earth-berming are needed to prevent fire spread.

	4-20. Fire spread from one base structure to another in the containment areas is possible, although less probable than in World War II. Modern facilities do not have the surface density of wood to support sustained fire spread or fire storms. When temporary construction (using wood) is used, fire spread is possible unless facilities are properly separated. For tent cities, training occupants about proper fire procedures could limit fires to one tent.

	4-21. When POL tanks are ignited, unburned fuel should be pumped or drained from the tanks if the distribution system remains relatively intact and if a receiver for the fuel is available. Such action will reduce extinguishment time and result in a shorter burn time, if the tanks are allowed to burn until self-extinguishment occurs. Draining the tanks away from other storage tanks can reduce the risk of fire spread. Bladder tanks are less of a problem. They are located at ground level and are normally bermed to contain any spill. If properly planned, they should be separated sufficiently to prevent fire spread. If they are not, fire spread on open ramps with multiple aircraft could occur.





Damaged Facility Fires


	4-22. Success in stopping fire spread depends on the available number of vehicles and personnel and their capabilities and how rapidly firefighters engage the fires. Fire fighting is impractical when burning buildings are exposed to neighboring fires from which the heat is intense enough to sustain the fire and reignite the building. When fires have spread through a major portion of a building (including the spaces between the walls), the structure will probably burn completely and cease to be a further fire threat in less time than it would take to extinguish the fire.

	4-23. Blast-damage structures can be expected to burn in one-third to one-half the time required for undamaged structures. If a significant loss of compartment integrity occurs (damage to interior walls), a fire will spread faster than it would have in an undamaged structure. Blast damage will change a fire's environment and provide easy routes for fire spread to adjacent compartments. Fire spread in damaged buildings will be rapid and simultaneous, in all directions, with large flame areas. The intensity of a fire and the need for fire suppression will be lessened by keeping a fire from penetrating into concealed spaces.

	4-24. Occupants of mission-essential critical facilities must be aggressive in first-aid fire fighting as fire-department response may be delayed. Peacetime workplace-safety training prepares occupants for this task.





Vehicle Operability

4-25. During BO operations, fire vehicles must be maintained and repaired as quickly as possible. Repairs should mainly consist of removing and replacing components rather than lengthy troubleshooting and repairs. Repairing components should occur only when time permits and vehicle downtime cannot be improved by replacement. Major components or subsystems expected to fail must be identified, stocked, and protected at all MOBs. Spare parts to support collocated operating bases (COBs) and BBs normally come from MOBs.



Explosive Ordnance Reconnaissance

4-26. Explosive-ordnance-disposal (EOD) personnel will not be available immediately to clear response routes from a dispersed location to fire and rescue sites. The level of EOR training provided in peacetime prepares firefighters to recognize ordnances. Therefore, firefighters must perform EOR during response.


	4-27. If contamination occurs, decontamination must take place. However, do not decontaminate when it will cause a delay in response to critical firefighting and rescue operations. Firefighters must remain fully protected with the appropriate CW defense ensemble before starting decontamination procedures.

	4-28. Fire-fighting resources may be needed for personnel and large-area decontamination under extreme conditions. However, depleting fire-fighting resources must be considered. They should be used only when all other sources have been exhausted.





Contamination Avoidance


	4-29. If attacks include CWs, firefighters must

	Avoid driving or walking through suspected chemical-agent puddles, mists, and so forth.




	Stay under a shelter, when possible.




	Avoid leaving their vehicle during operations except to conduct a rescue or take cover during MOPP level 4.




	Approach fires from upwind.




	Identify and isolate contaminated areas, if possible.




	Avoid dispersing chemical-agent puddles, mists, and so forth.




	4-30. These measures, at a minimum, will reduce unnecessary and lengthy decontamination procedures and allow quicker recovery after an attack.





FIRE-DEPARTMENT OPERATION PROCEDURES


	4-31. Fire-department personnel will immediately assess and report damages in their vicinity, including the presence or lack of chemicals, submunitions, and other UXO. At the conclusion of an attack, fire crews will immediately report the status of personnel, agents, and vehicles. War plans must address accomplishing this task with both normal and interrupted or nonexistent radio communications.

	4-32. A fire chief directs fire vehicles to fire-fighting or rescue operations and provides on-scene C2. He provides the base-defense operations-center (BDOC) staff with a situation assessment regarding structural and aircraft fires; UXO risks; vehicle, personnel, and agent status and attrition; water and agent availability; the presence or lack of chemicals; and pavement damage. A fire chief receives directions from a BDOC or commander and advises the commander on whether or not to commit fire equipment. He will then employ fire-fighting forces, as directed. If communications are out or fail, the senior fire-protection person available at the scene will direct employing the fireprotection resources based on information provided during preattack training. However, he should not employ fire-fighting resources to save totally involved aircraft or POL and other facilities. Such operations only deplete fire-fighting resources.

	4-33. Employing fire-department assets will be based on the relative value of the response to sortie generation. Forces must be employed according to the priority listing, which is aircraft and aircraft-support facilities. Given a choice, a fire chief should respond to a critical aircraft-maintenance facility rather than a single burning aircraft.

	4-34. During a response, firefighters must proceed with extreme caution from dispersed areas because of UXO. If UXO makes travel by one route impossible, they must take alternate routes. The objective is to take the shortest possible route with minimum UXO exposures.

	4-35. To ensure that fire-department resources are expanded for maximum support of sortie generation, the commander will direct firefighters when to



carry out non-fire-related operations. After each attack, the priority list should be revised and distributed to all concerned.



REATTACK

4-36. After receiving a reattack notice, firefighters will cease all fire-fighting actions and take cover. With no protection for fire-department assets, aircraft, facilities, and lives could be lost. This doctrine must be clearly stated and understood at all levels of command. If time, distance, and UXO do not allow the return to splinter protection, crews should take advantage of the nearest available cover and wait out an attack. During a reattack, firefighters should make observations and complete the reports that were discussed earlier. They must make these observations, however, without risk of injury. At the end of a reattack, recovery actions are the same as discussed earlier except for previously safe routes and a facility-priority list.



VEHICLE AND MANPOWER CALCULATION

4-37. Tables 4-1 and 4-2 are from Department of Defense Instruction (DODI) 6055.6. They list the minimum number of fire trucks that are required to support aircraft which are used during stability operations, support operations, and regional conflicts. Tables 4-3 through 4-5, pages 4-13 and 4- 14, describe the individual TOE fire-fighting-unit authorizations for manpower and equipment.

Table 4-1. Classification of common military and civilian aircraft









	Group 1: Small-Frame Aircraft (less

than 4,000 gallons)
	Group 2: Medium-Frame Aircraft

(4,001 to 15,000 gallons)
	Group 3: Large-Frame

Aircraft (15,001 or more

gallons)




	A-7, A-10, A-37, AH-1G, AH-46
	B-72, B-737
	B-1, B-2, B-52, B-707, B-720,

B-747



	C-7, C-12, C-26, C-23A, C-131,

C-140, CH-47, CH-54
	C-9, C-20, C-130
	



	
	DC-9
	C-5, C-135, C-137, C-141



	DC-8
	F-111, FB-111
	DC-10



	F-4, F-15, F-16, F-27, F-117, FH-227
	L-188
	E3-A, E-4



	HH-1H, HH-53, HU-16
	
	KC-10



	O-2, OH-6, OH-58, OV-1, OV-10
	
	L-1011



	T-37, T-41, T-42, T-43, TA-55, TR-1
	
	



	U-1, U-3, U-4, U-6, U-8, U-9, U-10,

U-17, U-21, UH-1, UH-21, UH-60A
	
	



	WU-2
	
	





NOTE: Aircraft groupings are categorized by aircraft fuel load, to include tip and drop-off tanks.

Table 4-2. DOD minimum aircraft rescue fire-fighting vehicle allowances








	Airfields Operating Description
	Vehicle Allowance




	Permanently assigned aircraft having less than 1,000-gallon fuel

capacity and all helicopters
	To be determined by DOD component



	Permanently assigned aircraft, less than 75 feet in length or carrying

ordnance
	Two, with 2,000-gallon total capacity



	Permanently assigned aircraft, less than 100 feet in length or

carrying ordnance
	Three, with 3,000-gallon total capacity



	Permanently assigned aircraft, less than 175 feet in length:

ordnance, hazardous, or high-value cargo
	Three, with 9,000-gallon total capacity



	Permanently assigned aircraft, greater than 175 feet in length:

ordnance, hazardous, or high-value cargo
	Four, with 12,000-gallon total capacity





NOTE: These minimum allowances do not include specialized ARFF vehicle requirements for airfields, such as twin agent units, rescue vehicles, and rapid intervention vehicles.

Table 4-3. Engineer fire-fighting HQ team (TOE 05-510LA00)












	Personnel



	
	Job Title
	MOS
	Rank
	Quantity
	




	
	Fire marshal/detachment commander
	21B00
	1LT
	1
	



	Fire inspector
	
	51M30
	SSG
	1
	



	Fire-team chief
	
	51M30
	SSG
	1
	



	Administrative clerk
	
	71L10
	PFC
	1
	



	
	
	
	Total
	4
	



	
	
	Equipment
	
	
	



	Line

Number
	
	Description
	
	Quantity
	



	C68719
	Cable telephone: WD-1/TT DR-8, 1/2 kilometer
	
	
	1
	



	C74517
	Compressor unit RCP: air, 5 hp, gas- and diesel-driven, 5.1 cfm, 3,200 psi
	1
	



	H88468
	Forced-entry-and-rescue equipment set: aircraft crash
	1
	



	J71543

Installation kit: MK-2147/VRC F/KY-57 W/AN/VRC-43 or AN/VRC-46
	1
	
	



	J88275

Installation kit, electronic equipment: MK-2418/VRC F/AN/VRC-46/64 or AN/GRC-160
	1
	
	



	M11895

Mask, CBR: protective field
	4
	
	



	Q20935

Radiacmeter: IM-93/UD
	2
	
	



	Q56783
	Radio set: AN/VRC-64
	1
	



	R59160
	Reeling-machine cable hand: RL-39
	1
	



	R72484
	Repair and refilling kit: hose repair and dioxide fire extinguisher
	1
	



	R94977
	Rifle, 5.56 millimeters: M16A1
	4
	



	T05028
	Truck, utility: tactical, 3/4 ton, W/E M1009
	1
	



	T59482

Truck, Cargo: tactical, 5/4 ton, 4 by 4, W/E M1008
	1
	
	



	T62101
	Siren, electric, motor operated: bracket mounted, W/D light, weatherproof
	2
	



	V31211
	Telephone set: TA-312/PT
	
	
	1
	





Table 4-4. Engineer fire-fighting fire-truck team (TOE 05-510LB00)












	
	Personnel



	
	Job Title
	MOS
	Rank
	Quantity
	




	
	Crash-rescue sergeant
	51M20
	SGT
	1
	



	
	Crash-rescue specialist
	51M10
	SPC
	2
	



	Fire-truck operator
	
	51M10
	PFC
	3
	



	
	
	
	Total
	6
	



	
	
	Equipment
	
	
	



	Line

Number
	
	Description
	
	Quantity
	



	C68719
	Cable telephone: WD-1/TT DR-8, 1/2 kilometer
	1
	



	E00533
	Charger, radiac detector: PP-1578/PD
	1
	



	H56391
	Fire-fighting equipment set: truck mounted, multipurpose
	1
	



	K87338
	Installation kit: MK-1454/U F/VRC-53 64 CRC125, 160 inches, not covered by spec kit
	1
	



	M11895

Mask, CBR: protective field
	6
	
	



	Q20935

Radiacmeter: IM-93/UD
	1
	
	



	Q56783

Radio set: AN/VRC-64
	1
	
	



	R59160
	Reeling-machine cable hand: RL-39
	1
	



	R94977
	Rifle, 5.56 millimeters: M16A1
	6
	



	T59482
	Truck, cargo: tactical, 5/4 ton, 4 by 4, W/E M1008
	1
	



	T62101
	Siren, electric, motor operated: bracket mounted, W/D light, weatherproof
	2
	



	V31211

Telephone set: TA-312/PT
	2
	
	





Table 4-5. Engineer fire-fighting water-truck team (TOE 05-510LC00)











	
	
	Personnel
	
	




	
	Job Title

MOS

Rank
	Quantity



	
	Firefighter crash/rescue specialist
	51M10
	SPC
	1



	Firefighter fire-truck operator
	51M10
	PFC
	1



	
	
	
	Total
	2



	
	
	Equipment
	
	



	Line

Description

Number
	Quantity
	



	028318

Distributor, water-tank type: 6,000 gallons, semitrailer mounted (CCE)
	1
	



	K87338

Installation kit: MK-1454/U F/VRC-53 64 CRC125, 160 inches, not covered by spec

kit
	1
	
	



	M11895

Mask, CBR: protective field
	2
	



	Q20935

Radiacmeter: IM-93/UD
	1
	
	



	Q56783
	Radio set: AN/VRC-64
	1



	R94977

Rifle, 5.56 millimeters: M16A1
	2
	



	T61171

Truck, tractor: MET 8 by 6, 75,000 GVW, W/W, C/S
	1
	









Chapter 5 — Fire-Prevention Operations

5-1. The purpose of fire prevention is to eliminate hazards and elements that cause fires and to eliminate conditions that will contribute to a fire spreading. In a TO, this is more important than ever. In most cases, the available fire-fighting resources will not be adequate to handle the areas of responsibility, which makes preventing fires more important. Effective fire prevention requires establishing well-planned programs. Enforcing the guidelines in these programs can save the effort and expense of extinguishing fires and reduce the loss of life. Fire departments must have command support and cooperation to implement and maintain these programs.


SECTION I. PLANS AND PROCEDURES

5-2. To enhance the effectiveness of fire inspections and assistance to a community, fire-department personnel must be well-versed in the organizational structure of their fire department and the roles and responsibilities of each section. An integral source in a fire-inspection process is prefire plans. These plans provide fire personnel relevant information about a structure or an aircraft that may be involved in a fire. The information could significantly enhance the potential success of a fire department's operations. If prefire plans are properly maintained and updated, firefighter safety is increased and firefighters will know about any special hazards or dangers in advance.


FIRE REGULATIONS

5-3. DOD, DA, and local fire-prevention regulations must be available to all fire personnel. An installation's fire marshal prepares local fire regulations. They must define the fire-protection functions for all areas on an installation, such as tenant units, assigned detachments, family housing, and quarters. Local regulations should include the following items:


	A statement on the importance of fire prevention.

	The responsibilities of people in fire prevention. People at all levels on an installation should be included.

	The fire-safety areas, which include the location of fire exits, first-aid stations, and fire extinguishers. Also included should be fire-reporting and -fighting procedures.



• The policies concerning smoking, fire inspections, storage areas, electrical wiring and appliances, static electricity, flammable liquids, flammable compressed gases, explosive atmospheres, and maintenance operations.



PREFIRE PLANS


	5-4. Fire departments are organized so that fire personnel can protect life and property from fire. All personnel must study their area to know what problems exist. After analyzing the problems, they can devise prefire plans to handle the problems. Fire-department personnel should consider the following:

	Area one, an installation's layout. This layout includes the streets, roads, and alleys from a fire station to a fire scene; the location of the water supply and the available volume and pressure; and the buildings' exposure.




	Area two, the availability of equipment. This area includes the types of apparatus, vehicles, and mechanical and motorized equipment on an installation.




	Area three, available personnel.




	5-5. Prefire plans must be flexible to allow for changes in personnel and equipment availability. The areas to consider are the—

	Location of flammable stores, hazardous-operations areas, and areas that could be a fire's point of origin.




	Location of hydrants and other water sources, with readings of available amounts and pressures.




	Lengths of ladders and the proper placement spots to reach all required areas.




	Horizontal or vertical openings, (hallways, open stairways, shafts, false ceilings, or attics) that would be good ventilation openings.




	Best and most available apparatus for responding to a fire, approaching buildings, conducting hose-laying procedures, and placing water streams.




	Location of the utilities and who shuts them off and how.




	Effects of weather changes on building accessibility and response time.




	Installed fire-protection or -detection systems, including locations and procedures for connecting pumpers to installed extinguishing systems.








AIRCRAFT

5-6. Prefire plans for aircraft crash/rescue operations require more flexibility than prefire plans for structural fires. Because the exact crash location is unknown, only make general plans as to likely crash sites. When developing prefire plans, remember the location, mission, climate, and terrain of your installation.


	5-7. Prefire plans should include information on the different types of aircraft handled at an installation. Appendix B details several Army aircraft. The control tower can obtain specific information (number of personnel, amount of fuel, amount and type of ordnance on board, nature of an emergency) at the time of the emergency.

	5-8. The weather, terrain, runway conditions, amount of available equipment and remaining fuel, and crash location are some factors that govern placing equipment at an aircraft's crash operation. Prefire plans can only cover general placement procedures and should allow for flexibility, based on the situation. Other factors to consider include an aircraft's landing speed, the wind direction and speed, and an aircraft's stopping distance. Prefire plans should also include provisions for acquiring additional equipment.





MISSILE AND SPACE VEHICLE


	5-9. Fire-protection personnel at missile and space-vehicle test or launch sites deal with different hazardous situations. The prefire plans must include procedures for safely storing, handling, and disposing the liquid and solid propellants used in missile engines. Plans should include the—

	Number, type configuration, and operation of missiles or space vehicles and related launch facilities.




	Layout of the launch site, including access roads, terrain, and water supplies.




	Number, type, and location of support facilities.




	Location and configuration of the various propellant storage areas, the nature of the stored materials, and the extinguishing agents which are the safest and most effective for each type of propellant.




	Health hazards that could result from the fuels, oxidizers, other chemicals, and additives to fuels or coolant water. Firefighters may have to wear special protective clothing, reduce or control exposure time, monitor instruments, or perform special procedures.








NATURAL-COVER FIRES

5-10. These fires present different problems for firefighters. Natural-cover fires can cover various-sized areas, involve large numbers of fire-fighting personnel, and require specialized tactics and equipment. Prefire plans are usually limited to information about the type and quantity of available tools and equipment, the people to contact for personnel support, the agencies which can provide assistance, and the current weather information.



PREDISASTER

5-11. Fire-protection personnel usually assist during earthquakes, tornadoes, and floods. Fire-fighting plans should include how to handle disasters and how to safeguard and use the needed equipment, effectively, during a disaster.




SECTION II. WATER SUPPLY

5-12. Water requirements on an installation vary daily. However, the water supply needed for fire fighting must be met at all times. The water supply in sources such as supply lines, wells, and pumps is often not sufficient during high-demand periods. During low-demand periods, water should be stored for use during high-demand periods. Stored water must also be available for emergencies resulting from fires, power failures, breakdown of supply pumps, or accidents. During normal use, stored water must be at or above the level required for fire fighting.


STORAGE



GROUND STORAGE

5-13. Ground storage consists of covered tanks or reservoirs located on the same level as a distribution system. These tanks and reservoirs are more commonly used for receiving tanks, treatment tanks, and limited or special storage. Some installations may have emergency reservoirs. These reservoirs consist of small ground-storage tanks that are supplied by the distribution system but are not permanently connected to the system.



HIGH-LEVEL STORAGE

5-14. High-level storage is the preferred storage method. Where practical, the tanks should be located near the centers of high-water-demand areas to equalize the pressures during periods of peak demand. One high-level-storage method is to elevate standpipes or tanks that are mounted on columns or legs. Another method is to locate one or more ground-storage tanks above the distribution system. These tanks provide a head pressure similar to that of a normal hydraulic grade line.



REQUIREMENTS


	5-15. A water-supply system supplies water for domestic, industrial, and fireprotection demands. Domestic demands include functions such as drinking, cooking, bathing, laundering, and watering cultivated areas. Industrial demands include requirements for areas such as central and local heating and cooling equipment and engineering shops. Fire-protection demands include water requirements for hose-line operations and for installed devices such as sprinklers, standpipes, and deluge systems.

	5-16. The most important factors that govern a water-supply system are the reliability and capacity of the source, the distribution system, and the storage facilities. A fire inspector must know of any deficiencies in a water-supply system to cope with the available water supply during fire operations. A fire inspector may be asked to appraise a water-supply system at an installation. He should investigate the—

	Amount of stored water that is needed to meet an installation's requirements.




	Type of water storage that is best suited for an installation.







	Provisions for emergency supply and distribution of water.

	Type and size of a normal distribution system.

	Spacing requirements for fire hydrants in all locations.

	Amount of water that is available for fire-fighting operations at all locations on an installation.





WATER


	5-17. When practical, an installation's primary water supply should be acquired from a nearby municipality or private water company. When that is not practical, the water supply may come from wells, canals, streams, rivers, lakes, or ponds, depending on an installation's location. The primary supply should include a pressure source in the system. The water supply should originate from two independent sources to ensure water availability if one system fails.

	5-18. When a supply source is groundwater, the fluctuation of the groundwater table must be considered. When a supply source is from nearby municipalities, a fire inspector must ensure that the water-supply system is ample and dependable. When a water source is wells, at least two wells should be used. At a minimum, twice as much water should be available as is consumed during an average day. Under these conditions, standby pumping units that have power sources independent of a main system should be available.





DISTRIBUTION SYSTEMS


	5-19. The network of mains (feeder and distributors) and fire hydrants that make up the distribution system are laid out as either a grid or a nongrid system. In a large water-distribution system, the mains are classified as—

	Primary feeders, which are large pipes widely spaced to feed the smaller pipes.




	Secondary feeders, which are medium-sized pipes that help supply water at specific locations.




	Distributors, which are small mains that feed individual fire hydrants and other outlets.








Grid System

5-20. This system is laid out in the form of a grid iron. The piping is interconnected from several directions. The pipes are arranged in loops and are supplied from two or more sides. This system works best because hydrants and other connections are fed from many directions, which will increase water delivery. A full grid system does not have dead-end mains.



Nongrid System

5-21. This system is a one-directional flow system. Water flows from a large primary main to smaller feeders. Generally, all feeders result in dead ends. Some negative features of a nongrid system are an increase in friction loss, a quick loss of pressure due to one-directional flow, an operation from dead-end feeders, and increased deposits and foreign matter in all the piping.



FIRE HYDRANTS

5-22. A dry-barrel-type hydrant (Figure 5-1) is used in areas that are subjected to freezing temperatures. A valve is located below the freeze line and is opened with the pressure or against the pressure. After it has been opened and closed, any remaining water in a closed dry-barrel hydrant will drain through a valve at the bottom of the hydrant.

5-23. A wet-barrel-type hydrant (Figure 5-1) is used in areas where temperatures are milder. This hydrant has either a compression-type valve at each outlet or one valve located in the bonnet to control the water flow to all outlets.


[image: Figure 5-1. Fire Hydrants]
Figure 5-1. Fire Hydrants



LOCATION AND SPACING

5-24. In housing areas, the hydrants should be about 400 feet apart and placed so that two hydrants can reach every building. Firefighters should use no more than 300 feet of hose line. In warehouse and hanger areas, the hydrants should be about 300 feet apart. About 18 inches should be between the lowest hydrant outlet and grade (ground), and not more than 4 feet should be between the operating nut and grade. The principal opening (4 1/2 inches) should face the nearest road or approach. Hydrants that cannot be located away from traffic (loading dock or warehouse areas) should be protected with sturdy barriers designed to prevent damage to a hydrant without obstructing its use.



FLOW TEST

5-25. A flow test measures the pressure of a hydrant's system. A small main may have only two hydrants, which should provide an accurate reading. Large mains may have as many as five hydrants; three is a normal count. One hydrant in a system is a residual hydrant and is located the furthest from the supply mains.

5-26. To measure the pressure in a hydrant's system, remove the cap on a residual hydrant and install a Bourdon pressure gauge. Open the hydrant and record the pressure. During this test, water does not flow from the residual hydrant. The other hydrants tested in the system are called flowing hydrants. Remove one 2 1/2-inch cap from each flowing hydrant, and measure the outlet diameters to the nearest 1/16 inch. Open the valves of all hydrants in the test group in succession, and read the pressure at all hydrants. The pressure at the flowing hydrants is the velocity pressure. The pressure at a residual hydrant is the pressure that remains in the system. The pressure at a residual hydrant depends on the number of flowing hydrants.

5-27. You can use a pitot tube to measure velocity pressure more accurately. Hold a tube in the center of a water stream, 1 inch from the face of an outlet. Depending on the readings, adjust the openings of the flowing hydrants so that the pressure at the residual hydrant is at least 10 psi. Use these pressure readings to compute hydrant discharges. Use the following formula to obtain the discharge of each hydrant:

Q=av Q = av 

where

Q = amount of flow, in GPM a = cross-section area of a stream, in inches v = velocity of a moving stream, in psi

5-28. The total discharge is the sum of all pressure readings of all flowing hydrants in a system. Use DA Form 5384-R to calculate velocity pressure. The velocity cannot exceed 20 psi.

5-29. The capacity of an installation's distribution system is usually based on a residual pressure of 10 psi. Using the test data, compute the capacity at 10 psi pressure using DA Form 5384-R. The results should be the maximum rate at which water can be drawn from a system without reducing the pressure in it to less than 10 psi. Use the instructions below to complete DA Form 5384-R:


	Determine which scale you should use.

	Plot the total discharge on the chart.

	Plot the residual pressure on the chart.

	Indicate where these two lines intersect.

	Plot the static pressure on the vertical scale.

	Draw a straight line from the static pressure point through the residual pressure point on the water-flow scale.

	Read and record the GPM available flow at 10 psi per gallon.



5-30. The reading represents how much water is available if the pressure lost in a fire hydrant, hydrant branch, and pump-section hose is disregarded. A residual pressure of 10 psi is required when rating Army water systems.




SECTION III. FIRE PREVENTION DURING FIELD-TRAINING EXERCISES (FTXS)/ DEPLOYMENTS

5-31. During a FTX/deployment, a commander is responsible for fire prevention. He ensures that—


	A fire warden is appointed and actively supervises all fire-prevention measures during the FTX/deployment.

	Bivouac areas, including tents, are inspected daily for fire hazards.

	Fire hazards are eliminated and regulations are enforced. These include no storing of gasoline or diesel fuel inside a tent, no smoking in bed (or in a sleeping bag), and not placing clothing or other flammables close to lanterns, stoves, or stove pipes.

	Personnel are trained in using fire-fighting equipment, fire reporting, and fire prevention.

	Fireguards are posted. (One person, clothed and alert, will be designated as fireguard and will remain inside a tent when a heater or a gasoline lantern is burning.)

	Personnel are trained to operate and maintain POL-consuming devices properly.

	Candles and liquid-fuel stoves and lanterns are not left unattended while they are burning in a tent. (When all personnel in a tent are asleep, the stove, lantern, or candle will be turned off or put out.)

	Refueling of liquid-fuel equipment or devices does not take place in tents.




SMOKING

5-32. All personnel must be extremely cautious when disposing of smoking materials. During a summer FTX/deployment, a space will be cleared through the surface litter down to mineral soil. Cigars, cigarette butts, or pipe ashes will be placed in the cleared spot and ground into the soil until they are completely out. SMOKING IS PROHIBITED IN ANY VEHICLE and within 50 feet of any storage area. Personnel will never throw burning materials from any vehicle. Butt cans will be provided in bivouac areas and will be dumped into a pit covered with mineral soil or packed with snow daily.



MATCHES

5-33. Safety matches should be used. After striking any match, the person using it will break it and feel the burnt end, ensuring that it is completely out before throwing it away.



OPEN FIRES

5-34. When hazardous conditions exist, a unit commander will prohibit open fires. When the fire index is high, there will be no open burning. If using an open fire is part of a summer FTX/deployment, personnel will—


	Scrape flammable materials from an area 6 feet in diameter and dig a small hole in the center down to mineral soil for the fire.

	Keep the fire small and never build it against trees or logs or near brush.

	Have at least one person attend the fire at all times.

	Never use gasoline or kerosene to start or quicken the fire.

	Stir the coals while soaking them with water before leaving the fire. Likewise, they will turn and soak all sticks.

	Cover the fire pit with 6 inches of dirt that is free of leaves, twigs, and other vegetable matter. However, before covering the pit, they will make a final check of the ashes, ensuring that the fire is completely out.

	Never hang wet clothing over or close to an open fire unless they post a guard until the clothing is removed.





FLARES AND SMOKE GRENADES

5-35. Personnel who use flares or smoke grenades, or who are in an area where they are used or dropped, will locate the remains of the device and completely extinguish any burning residue and render any hot particles harmless.



HEATERS

5-36. Many units rely on heaters to keep their tents warm in the winter. If used properly, these heaters will perform well in all cold-weather regions. However, misusing heaters can cause and has caused many fatalities in the field. Commanders should ensure that only qualified personnel set up, operate, and refuel these heaters. Since flames can engulf most tents in less than 10 seconds, personnel must follow the procedures in the operator's manual and the guidelines discussed below:

5-37. When setting up and working with heaters, personnel must—


	Never refuel a heater that is in operation; spilled fuel could ignite.

	Always post a fireguard at night.

	Have fire extinguishers available in every tent that has a heater.

	Keep flammable materials such as pine needles or spruce boughs away from the heater.




	Always use drip pans. Without them, fuel drips directly on the ground and could ignite.

	Never block tent exits with meals, ready to eat (MRE) cases or water cans or by rolling snow flaps inside and holding them down with personal gear.





TENTS



5-38. When setting up and dealing with tents, personnel must—


	Space all 5- and 10-man tents at least 10 feet apart. For larger tents, they should space them at least 30 feet apart.

	Keep areas in and around the tents as free of debris as possible and maintain the area at high standards. During the fire season, they must clear the grass and brush from within 3 feet of 5- and 10-man tents and within 10 feet of larger tents.

	Securely mount and fasten fuel cans at least 1 foot from the outside area of the tent. They must also equip fuel lines with drip interceptors.

	Be cautious when smoking or using flame-producing objects around tents. Tents are not fire-resistive; they are flame-retardant, which prevents rapid burning. They could be damage beyond economical repair if exposed to but not destroyed by fire.

	Not use duct-type heaters (Herman-Nelson type) inside a tent or structure. If they do use this type heater, personnel must ensure that a minimum of 15 feet is between a tent or structure and the heater. They must also ensure that the heating ducts are insulated with noncombustible material where they enter a tent or structure. Personnel must not refuel the heater until they can touch the combustion chamber with their bare hand. They must clean up all spills before refueling the unit.

	Install heaters according to the appropriate TM.





5-39. When dealing with vehicles during a FTX/deployment, personnel will—


	Not refuel a vehicle while the engine is running or within 50 feet of any flame-producing equipment.

	Ensure that vehicles are a minimum of 10 feet between each other during refueling. Personnel will also ensure that a grounding cable is connected between the dispensing and receiving vehicles.

	Not park vehicles within 10 feet of any tent or storage rack.

	Not stop or park vehicles in areas that have established fires lane. However, personnel can load or unload vehicles in these areas, but they must ensure that the vehicles are constantly attended.





STORAGE AREAS

5-40. When considering and dealing with storage areas during a FTX/ deployment, personnel will—


	Select sites that have minimum vegetation. During the fire season, they will remove or cut and maintain grass and brush to a 2-inch height limit within the storage area and 20 feet around it.

	Limit storage piles to stacks that are 6 feet high, 10 feet wide, and 20 feet long. They will ensure that the ends of the stacks are at least 10 feet from each other and that they have 20-foot wide fire lanes between the long sides.

	Maintain POL storage areas according to the TMs. They must ensure that these areas are at least 50 feet from any tent or equipment and in a location so that drainage (in case of a leak) will be away from inhabited areas.

	Post special caution signs, when required by what is being stored.

	Police the area thoroughly every day, and remove all rubbish/trash to the disposal pit area.

	Store reusable containers in separate piles.

	Store containers that hold flammables in a POL area, ensuring that the lids are tightly closed.

	Store ammunition in igloos or in isolated areas that the ammunition surveillance officer has approved.





CAMOUFLAGE

5-41. When dealing with concealing materials and devices from air-to-ground observation, including nets and foliage, during a FTX/deployment, personnel will—


	Not install camouflage within 1 foot of any muffler or exhaust system or any other surface that may be heated under normal operating conditions. They will securely fasten all materials that are near such surfaces.

	Not start the engines of camouflaged equipment until they inspect the equipment to ensure that all combustible material is clear of the exhaust and its discharge.

	Frequently inspect camouflage material to ensure that it is securely moored so that the wind or moving mooring points will not allow any material to drop on a hot surface.

	Keep the open flames of all cooking equipment at least 5 feet away from any camouflaged material.





DISTRIBUTION OF FIRE EXTINGUISHERS

5-42. During a FTX/deployment, fire extinguishers are required as follows:


	Mess tents—two 20-pound ABC extinguishers.

	POL—four 20-pound ABC extinguishers per 15,000 gallons of POL.

	Herman-Nelson heatersone 2 1/2-pound BC extinguisher, or equivalent.

	Vehicles—as per AR 385-55, paragraph 22.

	Maintenance tents—two 20-pound ABC extinguishers per tent.

	Sleeping tents—one 2 1/2-pound dry-chemical extinguisher, minimum, if the tent contains any heat-producing device or open flame.








Chapter 6 — Water-Tanker Resupply Operations

6-1. Fixed water-supply systems in a combat environment will be rare. Fire-fighting teams must be able to locate and plot all possible water sources on a map. These areas must be secure and accessible, and if possible, have more than one route to and from the site. Relying on water tankers and temporary water supplies will be the standard operation. Water tankers are allotted one per LB team.

6-2. The mission of an LC team is two-fold. The primary mission is to provide LB teams with an additional water supply and to maintain temporary watersupply points when in place. An LC team must also be aware of waterresupply points and drafting locations.


RESUPPLY OPERATIONS

6-3. When LB teams deploy to an emergency, an LC team will respond simultaneously. Once the LB teams are in position, the LC team will set up to resupply the primary fire-fighting unit. It can do this either through a direct connection or by using a resupply portable drop tank, if available. Once the tanker's water tank is empty, the crew will go to the closest water resupply/ drafting point and reload the water tank. Meanwhile, a second tanker, if available, will be supplying the fire-fighting units.



TEMPORARY WATER SUPPLY

6-4. Temporary water-supply points will be constructed, when possible, in high-risk areas. Each will hold 3,000 gallons of water. Temporary watersupply points can be constructed from 3,000-gallon water-storage bladders or lined open-top pools. The bladders or pools should be clearly marked as shown in Figure 6-1.

For Fire-Fighting Use Only, Nonpotable. Water-supply vehicle must have clear access into temporary water-supply sites.

Figure 6-2. Sign markings for bladders or pools



DRAFTING SITES


	6-5. All team members should be familiar with the locations of the watersupply points. Drafting sites should be located during reconnaissance of an AO and recorded on the response plans. These sites should be deep enough to sustain continuous operations. Access to the sites should be able to sustain continuous traffic of fully loaded water-supply tankers. Team members must be careful when positioning the vehicles along side of the stream bank. The banks along a lake or stream are often very unstable, and improper positioning could result in the vehicle sliding or even overturning into the water.

	6-6. When selecting a drafting site, an LC team must ensure that the flow is sufficient to support the draft. For example, an average stream that is 10 feet wide and 1 foot deep will need to flow about 15 feet per minute (fpm) to supply a 2500L fire truck. The team can measure the flow rate by throwing a stick into the stream and measuring the distance that it floats in 1 minute.

	6-7. An area the size of a football field (120 by 50 yards) that is at least 1 foot deep will supply a 2500L for about 5 hours of continuous pumping. An LC team should keep those figures in mind when looking at a lake or pond as a possible drafting site. If an area has irrigation canals, the team should use them first. The flow from such canals is over 1,000 GPM, and they usually are easily accessible.

	6-8. An LC team must maintain security during drafting operations at all times. A drafting site is the most vulnerable area because it is usually away from the incident site, and only a minimum number of crew members maintain security. If possible, a security team should assist when an LC team must resupply.





FIRE-FIGHTING OPERATIONS


	6-9. An LC team performs several fire-fighting operations. It—

	Will assist LB teams in fire-fighting operations when required, unless it is involved in water-supply/shuttle activities. When an LC team arrives at an incident site, the senior crew member will report to the SFO for crew assignments and instructions.




	May also fight wildland fires as a single unit or with LB teams or other engineer assets. Because of this, an LC team needs to maintain a minimum of 200 feet of 1 1/2-inch attack line with a combination nozzle on its tanker.










Chapter 7 — Aircraft Crash/Rescue Fire-Fighting Operations

7-1. Aircraft rescue fire-fighting operations will include aircraft incidents and accidents, MEDEVAC, search and rescue, refuel/defuel, and maintenance standby operations.


AIRCRAFT CRASH OPERATIONS


	7-2. An aircraft crash/rescue team provides support to Army aviation and to Air Force, Navy, Marine, allied, and civil aviation assets in support of Army operations. The types of support include, search and rescue, emergency evacuation, forward arming resupply point (FARP), and basic life support.

	7-3. The standard requirement for crash/rescue operations will be a minimum of one LB team and one LC team. Aircraft that are over 10,000 pounds, have a normal fuel load over 400 gallons, or have an average load of 12 or more persons will require two LB teams and one LC team, as a minimum. Additional LB teams can be assigned, if available.





AIRCRAFT EMERGENCY NOTIFICATION



NOTIFYING THE CONTROL TOWER


	7-4. When notified of an emergency, the control tower will immediately contact the FCC. The center will then dispatch the required response teams and notify the subordinate support units. The control tower will supply as much of the following information as possible:

	Location and nature of the emergency.




	Type of aircraft.




	Amount of fuel on board.




	Number of personnel on board.




	Types of hazardous cargo (explosives, radioactive, flammable, and/or toxic).




	Estimated time of arrival.




	7-5. The control tower must relay this information to the FCC as it becomes available. The FCC transmits the information to the responding crews. Firefighting crews will then proceed to predetermined standby positions alongside, but clear of, the designated runway. Drivers and crews must be ready to reposition as required.





NOTIFYING OTHER PERSONNEL

7-6. When other personnel are notified of an emergency, the FCC will notify the control tower. When cleared from the tower, the FCC will then notify the responding fire-fighting units. The dispatcher should try to get as much information as possible from the caller.



STANDBY AND RESPONSE OPERATIONS

7-7. During emergencies and hazardous conditions, fire-fighting equipment and crews will be stationed in the immediate vicinity of an aircraft or its anticipated landing point. While on standby status, personnel will prepare the equipment to maneuver and discharge the extinguishing agent without delay. Fire-fighting crews will provide standby service according to the degree of risk involved. The degree of risk and the response involved are as follows:


	Severe risk (all fire-fighting and rescue assets respond immediately). Situations at this level include aircraft crashes or serious accidents, emergency landings, and large fuel spills (over 100 gallons).

	Moderate risk (one fire-fighting vehicle and crew will respond or stand by). Situations at this level include medium fuel spills (5 to 100 gallons), continuous fuel leaks, MEDEVAC aircraft activities, loading munitions, welding aircraft, and working on open fuel cells.

	Mild risk (no standby required, fire-fighting crew[s] will maintain an alert status). Situations at this level include helicopter auto-rotation exercises, routine flight activities, routine maintenance activities, engine starts, and small fuel spills (under 5 gallons).





COMMUNICATIONS

7-8. An installation should have at least two methods of receiving incoming emergencies. The following describes several methods:


	A primary crash line is a direct two-way communication line between the control tower and the FCC that can be activated from either location. Other facilities that should be on a primary crash line are medical and security assets, base operations, and the HQ (commander's staff).

	A secondary crash line is any other two-way communications system between the tower and the FCC. A two-way radio or regular phone lines are normal. A secondary system is a back-up system to a primary one in case of damage or failure.

	A light signal system is a system of light codes (no vocal communications) that a tower uses to signal vehicles and aircraft on an airfield (see Figure 7-1).

	An airfield-flag method is used when vehicles do not have warning lights but may be equipped with high-visibility flags so that aircraft can see them on an airfield. The base operations will issue the flags to vehicle operators once they receive clearance to be on an airfield.












	
	
	Meaning
	



	Color and

Type of Signal
	Aircraft on

the Ground
	Aircraft in Flight
	Movement of

Vehicles, Equipment,

and Personnel




	Steady green
	Cleared for

takeoff
	Cleared to land
	Cleared to cross, proceed,

go



	Flashing green
	Cleared to taxi
	Return for landing (to

be followed by steady

green at the proper

time)
	Not applicable



	Steady red
	Stop
	Give way to other

aircraft and continue

circling
	Stop



	Flashing red
	Taxi clear of

landing area/

runway in use
	Airport unsafe - do

not land
	Clear the taxiway/runway



	Flashing white
	Return to

starting point on

airport
	Not applicable
	Return to starting point on

airport



	Red and green
	
	General warning signal - exercise extreme caution
	






[image: Figure 7-1. Airfield light signal system]
Figure 7-1. Airfield light signal system



AIRCRAFT-ACCIDENT EMERGENCY TEAMS

7-9. Aircraft-accident response teams should be made up in three separate groups. The following lists the personnel in each group:


	Group I (personnel are required to participate in operations immediately). This groups consists of firefighters and crash/rescue and medical personnel.

	Group II (personnel are required to perform related support services as circumstances may develop). This group consists of maintenance and wrecker personnel, a provost marshal, MP or guard personnel, photographic personnel, and an aviation safety officer.

	Group III (personnel are required to attend if their specific duty performance is needed). This group consists of an installation or airfield commander, an installation fire marshal, aircraft-accident personnel, chaplains, investigation personnel, and public affairs personnel.

	7-10. An installation commander should contact EOD personnel for help in identifying and rendering safe all explosive hazards associated with an aircraft. Aircraft carrying explosive cargo will require an EOD response for technical help and disposition of explosive hazards.





EMERGENCY RESPONSE



ON AN AIRFIELD

7-11. When a potential or an actual emergency occurs on an airfield, the following emergency crews will respond accordingly:



Fire-Fighting and Rescue Crews

7-12. The duties and responsibilities for personnel in this group are listed below:


	The crew member who receives the notification of an emergency will immediately dispatch and advise all other crew members of the nature of the emergency.

	Designated fire-fighting and rescue units on duty will respond immediately. If an alert is for a potential emergency, fire-fighting crews will align attending vehicles near the runway at predetermined points for prompt action. Placement of the fire-fighting equipment along a runway could be based on the nature of an aircraft emergency and the type of aircraft involved. Crash/rescue aircraft may be started and flown to standby positions.

	Vehicles will not proceed onto a runway without clearance from the control tower. Taxiing aircraft will stop and will not proceed without clearance from the tower.

	Fire crews will respond to the crash site immediately after an aircraft impacts. They should approach the site cautiously, watching for injured personnel and casualties.

	Crash crews will need grid maps to locate emergencies that occur off an airfield. When necessary, the responding aircraft should locate the crash site and then guide fire and rescue crews to it. When not directing fire trucks, the aircraft will circle the crash site until released by the on-scene fire official.





Medical Personnel and Ambulance Crews

7-13. The duties and responsibilities for personnel in this group are listed below:


	The designated medical officer, ambulance crews, and emergency room personnel will be alerted when notified of an impending or an actual aircraft emergency.

	The designated medical officer and ambulance crews will respond to an accident site unless the SFO has notified them that their services are not required.

	Off-post/HN medical and ambulance services will be requested as required.





Fire Chief orSFO



7-14. The fire chief or SFO will—


	Respond to the scene of the emergency immediately when notified.

	Assume direct command of the fire-fighting and rescue operations when he arrives at the site.

	Determine if additional assistance from other on- or off-post organizations is required.





Provost Marshal,MP, orGuard Personnel

7-15. The personnel in this group will—


	Proceed to the scene of an accident.

	Secure the scene from unauthorized entry of personnel.

	Prohibit smoking or open flames in the vicinity of an accident site.

	Establish traffic-control points into and out of an accident site.

	Establish guard posts to control the security of the perimeter of an accident site.





Aviation Maintenance Officer

7-16. An aviation maintenance officer will assist the accident investigation team as required.



Photographic Personnel

7-17. Photographic personnel will—


	Respond to an accident site and record as much physical evidence as possible.

	Assist an accident investigation team, as required.





Aviation Safety Officer

7-18. An aviation safety officer will—


	Respond to an accident site.

	Ensure that the request reports are submitted.

	Ensure that an investigation is conducted according to AR 385-95.





Chaplains

7-19. The chaplains will respond to an accident scene, when requested, and will provide services as required.



Public Affairs Officer

7-20. A public affairs officer will—


	Respond to an accident scene, when requested.

	Maintain liaison with the local news services.

	Issue news releases, as required.





OFF AN AIRFIELD


	7-21. When a potential or an actual emergency occurs off an airfield, personnel involved in the operation will follow the guidelines below:

	Predesignated emergency response crews, when notified, will respond immediately after they are released from the tower.




	Any available aircraft in an area will be used to guide the emergency equipment into an incident site. These aircraft will also provide any advance information that they can about an incident site.




	Emergency equipment and personnel may have to be escorted through the community where an incident has occurred.




	All duties will be the same as an on-an-airfield response except that there will normally be more coordination with civilian authorities and agencies.




	Some damage-control guidelines should be put into place if an incident has occurred on private property.




	A larger security force may be needed because security at a site may be harder to maintain.




	Pre-arranged assistance agreements with local fire departments, medical-response facilities, and police agencies are important.








GRID MAPS


	7-22. Each flight-operations office must have local-area grid maps. They should be of suitable scale and cover at least a 15-nautical-mile radius center on an airfield. Copies of the grid maps will be posted in each location where emergency calls are received. Additional maps will be located in each responding vehicle assigned to emergency crews. All supporting vehicles and aircraft identified in the airfield fire-fighting and rescue plan will also have grid maps.

	7-23. All personnel assigned to the fire-fighting, rescue, and medical-support elements will acquaint themselves, as part of the training program, with the terrain surrounding an airfield. This includes becoming familiar with the locations and bearing capacity of the roads, bridges, culverts, trails, and other significant terrain features within a 15-nautical-mile area of the airfield. Personnel will do this through map orientation and personal inspection.

	7-24. When notified of an incident, personnel will be given the location or section on the grid map. They will clearly identify the area and repeat the information back to the dispatcher. Emergency personnel will then locate the site on the grid map and respond. All personnel assigned to the emergency crews will be proficient in reading and locating points on a grid map and in being able to navigate to those points.





SCHEDULED AEROMEDICAL EVACUATION

7-25. At installations where fire-fighting crews and equipment are available, fire crews will—


	Be notified of aeromedical evacuations in advance to permit mobilization. At least one LB fire truck with crew will respond.

	Take a strategic position for rapid response in case of a landing or a takeoff accident.

	Stand by in the immediate area of an aircraft when incapacitated patients are onboard and during loading and unloading.

	Ensure that an aircraft is not fueled when patients are onboard except when absolutely necessary.

	Be required to stand by during takeoff, landing, loading, and unloading of patients and during refueling operations. Crew members will position the fire trucks to provide maximum fire protection to personnel and the aircraft.

	Follow an aircraft, during takeoff, to the run-up area and remain there until it is airborne. A crash crew will remain on alert status until an aircraft clears the traffic pattern.

	Follow an aircraft from the ramp to the parking area during landing. The fire crews will position themselves to provide maximum coverage of the rescue paths, personnel, and aircraft. Fire crews will remain on standby until all patients have been loaded or unloaded.





SEARCH AND RESCUE OPERATIONS

7-26. Fire-fighting personnel might conduct search and rescue operations with aviation personnel and assets. If they do, they will perform rescue and lifesaving procedures from an aircraft and/or with an aircrew.



EMERGENCY EVACUATION OF THE INJURED

7-27. Firefighters can assist in the emergency evacuation of the injured. (Such a duty is not considered primary for them.) They are trained in basic life support and first-responder-level medical care.



FARP OPERATIONS

7-28. Fire-fighting teams will support aviation units as required. Security will be a primary concern when operating in a forward area; therefore, fuses will be removed from the sirens and emergency lights. Fire-fighting crews will subdue all highly visual areas on the truck with materials available. All driving will be conducted under blackout conditions. Fire protection will be limited to rescuing personnel in the event of a crash and suppressing fires of mission-essential equipment and resources. When operating out of the immediate area of the FARP, a security force must be provided.

7-29. The following list describes some HAZMATs associated with aircraft:


	Liquid and gaseous oxygen. Oxygen is a powerful oxidizer in the liquid and gaseous states. It is colorless, odorless, and slightly heavier than air. Liquid oxygen is pale blue and slightly denser than water.

	Hydrazine. At room temperature, hydrazine is a clear, oily liquid with an odor similar to ammonia. It is a health hazard in the liquid and vapor forms. Hydrazine is combustible and explosive.

	Beryllium. In a dust or powder form, beryllium is a silvery material resembling aluminum powder.

	Magnesium. Magnesium is a silvery metal that looks like aluminum but is lighter in weight.

	Depleted uranium. Depleted uranium is used as counterweights in some aircraft. The weights are coated for protection.

	Ammonia. Anhydrous ammonia is 99.5 percent (by weight) basic ammonia (NH3) and is normally a pungent, colorless vapor.

	Liquid hydrogen. Liquid hydrogen is a nontoxic, transparent, colorless, and odorless liquid of low viscosity.

	Nitrogen tetroxide. Nitrogen tetroxide fumes vary in color from light orange to reddish brown to blue or green, at low temperatures.

	Carbon-graphite composite fibers . Composite fibers are bonded together for strength to form parts for aircraft. The majority of all operational aircraft now in use contains composite fibers in varying amounts and locations.

	Sulfurhexaflouride gas (SF-6). SF-6 is colorless, tasteless, and nontoxic. It is heavier than air and is nonflammable and noncorrosive. This gas reacts with water to form hydrofluoric acid.

	FC-77. FC-77 is a nonreactive, noncorrosive, nonflammable inert liquid. When heated above 572ºF or when electricity is passed through the solution, some forms of nerve gas may evolve.

	Triethylborine (TEB ) . TEB is used as a fuel additive to provide rapid ignition of a nonhypergolic fuel or propellant. It is an extremely toxic and volatile liquid with a sweet, pungent odor.

	Lithium thionylchloride. This HAZMAT is a soft, silvery, highly reactive metallic element that is used as a heat-transfer medium in thermonuclear weapons and alloys.





AIRCRAFT PREFIRE PLANS

7-30. Aircraft prefire plans are located in Appendix B. All Army aircraft and primary Air Force aircraft that support Army operations are listed. Additional information can be located in Air Force Technical Order (TO) 00-105E-9 and Soldier Training Plan (STP) 5-51M14-SM-TG.



TECHNIQUES AND PROCEDURES OF FIGHTING AIRCRAFT FIRES

7-31. AR 420-90 states that training will be conducted according to DODI 6055.6. All personnel conducting airfield fire-fighting duties shall be DOD certified at the level of airport firefighter. Supplemental training will be conducted from the STP 5-51M14-SM-TG and IFSTA Manual 206.



AIRCRAFT FIRE-FIGHTING AND CRASH/RESCUE

7-32. Rescuing aircraft crash victims takes precedence over all other operations until no further life hazards are involved. After rescuing victims, firefighters extinguish fires and limit further damage to an aircraft. Each rescue situation is different, and the SFO has the authority to change procedures and use all the equipment and resources available to complete a rescue. All installations will create and enact prefire plans to handle crash and rescue emergencies.



AIRCRAFT ENGINES

7-33. Fixed-wing aircraft will have an opposed-cylinder or turboprop, singleor multiple-engine configuration. Helicopters will have a gas-turbine, singleor multiple-engine configuration. A turboprop engine creates the same type of thrust that a jet engine creates; therefore, do not approach the aircraft from the rear or around the exhaust. Short circuits in the electrical systems and broken fuel and oil lines are the main sources of fires in gas engines. During start-up and shutdown of a gas engine, you should watch for fuel being drained or pumped through the engine.



AIRCRAFT SYSTEMS

7-34. Many of the systems in an aircraft can be potential fire hazards. Component systems in an aircraft include the following:


	Fuel.

	Installed fire extinguishing.

	Electrical.

	Hydraulic.

	Oxygen.

	Anti-icing.

	Canopy jettison.

	Seat ejection.

	Escape.

	Ordnance.



7-35. To prepare for aircraft accidents, firefighters must recognize all the systems and potential hazards in an aircraft. Figure 7-2, page 7-10, shows the color-code designations on the pipes for some of the aircraft systems. For safety, firefighters should know the color codes before entering a damaged aircraft.


[image: Figure 7-2. Color symbols for extinguishers]
Figure 7-2. Color symbols for extinguishers



FUEL

7-36. A fuel system stores and distributes fuel to the engines. Fuel tanks, portable bladders, lines, control valves, pumps, and other components are located throughout an aircraft. Newer aircraft are equipped with a crashworthy fuel system that contains self-sealing tanks, breakaway valves, and fuel vent lines. Although crashworthy, this system may still leak fuel. When an aircraft crashes, the force of the impact can rupture fuel lines and tanks. Sparks, electrical short circuits, static-electricity discharges, hot surfaces, and hot exhaust gases are possible ignition sources.

7-37. Fuel tanks may be separate units installed between an aircraft's structural framework or built in as part of a wing. In fixed-wing aircraft, fuel tanks are usually located in the wings and possibly in the fuselage. In most helicopters, the fuel tanks are located in the fuselage. Some aircraft carry auxiliary fuel tanks located under the wings or in the cargo area. Upon severe impact, these tanks usually rupture and set the entire fuselage on fire. Fuel lines in Army aircraft are quick-disconnect, self-sealing types. Some fuel systems are pressurized to maintain a steady fuel flow. When these systems develop leaks or broken lines, fuel may spray out and create a major fire hazard.



INSTALLED FIRE EXTINGUISHING

7-38. Many aircraft are equipped with this extinguishing system. A pilot can activate the system to extinguish fires throughout the aircraft. The system consists of pressurized containers, tubing, nozzles, fusible devices, and electrical or mechanical appliances for controlling the agent.



ELECTRICAL


	7-39. This system supplies the current for all the electrical and avionics equipment. The principal fire hazard is the electrical wiring short-circuiting or arcing. In a crash, a large number of wires could be torn or damaged. Moving the aircraft could produce sparks that ignite fuel vapors.

	7-40. Batteries are usually located in the fuselage, wings, or engine nacelle. Before an aircraft is moved after a crash or a fuel spill, disconnect and secure the battery and the battery cable ends. Alkaline or nickel cadmium batteries can overheat from internal shorting or thermal runaway. When a crash crew detects an overheated battery, they should use the following guidelines:

	If flames are present, use available extinguishing agents.




	If flames are not present but smoke, fumes, or electrolytes are emitted from the battery or vent, lower the battery temperature using a water fog and ventilate.




	If flames, smoke, gases, or electrolytes are not emitted from the battery or vent tubes, ventilate.








HYDRAULIC

7-41. This system consists of hydraulic-fluid reservoirs, pumps, various appliances, and tubing. A pressure pump moves the hydraulic fluid through the piping system. The hydraulic systems will remain pressurized even though the engines have stopped. You must be cautious not to cut pressurized hydraulic lines during rescue or fire operations. When a pressurized hydraulic line ruptures or is cut, the fluid is released in a highly flammable fine mist. When sprayed on the hot brakes, exhaust, or electrical components, the fluid may ignite.



OXYGEN


	7-42. Aircraft used for high-altitude operations have an extensive oxygensupply system for life support and propulsion. The oxygen is stored in a gaseous or liquid state. Army aircraft use either a fixed or portable oxygen system. Oxygen may be found in one or more containers located in the fuselage. Aircraft equipped with high-altitude ejection seats will have small, gaseous oxygen bottles as part of the survival kits. These bottles are for emergency use when a crew member ejects at a high altitude or when the normal oxygen system fails. You must recognize oxygen containers that have been ripped from their locations by the impact of the crash. Leave the containers where they are and cordon off the area until trained personnel remove the containers.

	7-43. Two hazards exist with the oxygen systems: explosion and the increased availability of oxygen to support combustion. Oxygen intensifies fuel burning as it is present. Danger of explosion is caused by the mixture of liquid oxygen with flammable materials.

	7-44. Another explosive situation occurs when the oxygen-storage tank or liquid-oxygen (LOX) container is exposed to intense heat or severe impact. LOX is light blue and transparent and has a boiling point of -297ºF. By itself, it is not flammable, but it does contribute to the combustion of other materials. When fighting fires involving LOX, cut off the fuel or oxygen supply. Blanketing or smothering agents are ineffective against LOX.





ANTI-ICING

7-45. Anti-icing fluids are usually an 85 percent alcohol, 15 percent glycerin mixture; however, some systems will use a 100 percent alcohol mixture. The location and size of the tanks containing anti-icing fluids vary with aircraft type. Separate tanks are provided for alcohol and alcohol-glycerin mixtures. Single-engine aircraft and helicopters usually carry 3 to 4 gallons; larger aircraft may carry from 6 to 40 gallons of anti-icing fluids. Although anti-icing fluids are not considered great fire hazards, their presence must be considered because of the alcohol in the system.



ORDNANCE AND AIRCRAFT

7-46. Ordnance in or on aircraft (small-arms ammunition, missiles, rockets, flares, or bombs) can be cargo or armament. You must identify aircraft carrying ordnance to prevent injuries during fire-fighting and rescue operations. Cargo of hazardous munitions and armament are classified by their reaction characteristics. See Chapter 11 for more information on fighting

HAZMAT fires. Ordnance materials are stored in various areas on aircraft. The following lists some general locations for specific aircraft types:


	Under the wings and inside or along the fuselage in a fighter.

	In the forward or aft fuselage in a cargo plane.

	Under the wings and in the bomb bay in a bomber.

	Under the wings and in the nose in a helicopter.





SPECIAL HAZARDS

7-47. Crash-rescue personnel have no problem categorizing rockets, missiles, bombs, and cannons as explosive hazards. However, there are other hazards which are explosive and can be just as lethal as any bomb or rocket. These are aircraft ejection seats, canopy jettisons, and explosive canopies. Almost all Air Force fighters have canopy jettisons and/or ejection seats. The Army's OV-1 Mohawk has a Martin-Baker ejection seat. The AH-64 Apache and AH-1 Cobra helicopters have explosive charges built into the canopies. The aircrew or rescue crew can activate the charge. Both of these hazards require firefighters to become very familiar with procedures to disarm them or place them on safety. Sometimes the situation is out of a rescue crew's hands. They may be subject to dangerous fragments when a pilot detonates the canopy or the force of a crash jettisons a seat. See TO 00-105E-9 for more information on how to handle these devices safely.



DANGER

Use extreme caution when approaching aircraft known to have special hazards!



FLAMMABLE MATERIALS IN AIRCRAFT

7-48. The following materials carried in aircraft can cause problems for firefighters:


	Aviation gasoline (AVGAS), jet fuel, and hypergolic fuel mixtures.

	Hydraulic fluids.

	Bottled gas (oxygen).

	Anti-icing fluids.

	Pyrotechnics, ammunition, and other ordnance.

	Metals (magnesium), which were discussed above.





AVIATION GASOLINE

7-49. The flash point of AVGAS is about -49ºF. It will give off enough vapors in any weather condition to form an ignitable mixture in the air, near the surface of the liquid. The vapor flammability limits in the air are between 1 and 7 percent, so very small amounts of AVGAS can form sufficient vapors to carry the flame away from the initial ignition. AVGAS flames will spread between 700 and 800 fpm. Autoignition occurs between 825 and 960ºF.



JET FUELS

7-50. The two most common jet fuels firefighters encounter at an aircraft incident are Jet A and Jet B. Both can represent a significant hazard to the crash survivors and the firefighters. Firefighters need to know the characteristics of each fuel and the best way to extinguish a fire that results from either fuel and prevent reignition once the fire is out.



Jet A Fuel

7-51. This is a kerosene-grade fuel with a flash point between 45 and 95ºF, depending on the mixture. Jet A fuel will mix with air above the flash point and become flammable when the fuel-to-air mixture is just under 1 percent. The upper flammability limit is just over 5 percent. Autoignition temperatures range from 440 to 475ºF with a flame-spread rate of less than 100 fpm. Jet A fuels do not spread as rapidly as gasoline. Jet petroleum (JP) 5 is a Jet A fuel used in some military aircraft.



Jet B Fuel

7-52. This fuel is a blend of gasoline and kerosene with a flash point at -10ºF. JP4 is a Jet B fuel used in military aircraft. Flammable limits range from 1 percent to just over 7 percent. The lower limit of 1 percent makes any fuel potentially dangerous when spilled. Autoignition temperatures range between 470 and 480ºF. The flame-spread rate of Jet B fuels is 700 to 800 fpm. At higher temperatures, the flame-spread rate across any jet fuel is increased.



HYPERGOLIC FUEL MIXTURES

7-53. These fuels are mixtures of specific fuels and oxidizers used as propellants in some missiles and rockets. Hypergolic fuels are stored separately and ignite when they come in contact with each other, without an ignition source. Mixtures of fuels and oxidizers that do not react or ignite when combined are called anergols or are anergolic mixtures. The reaction time of hypergolic mixtures varies according to substance and temperature. However, in cold weather, combustion may be delayed until enough fuel and oxidizer accumulate in the firing chamber.

7-54. Other compounds, such as triethylaluminum (TEA) or TEB, react when air or oxygen is introduced. These chemicals are termed pyrophorics and must be maintained under an inert atmosphere. TEA and TEB are used as missile igniters. You must wear special protective clothing and use SCBA when fires involve oxidizers and fuels. Health hazards resulting from such fires include poisoning, frostbite, and chemical burns.



FUEL CHARACTERISTICS

7-55. Upon impact, aircraft fuel tanks may fail, creating fuel mists. The fuels readily ignite under aircraft impact conditions. Under these conditions, fuel mist is as equally flammable as fuel vapors. A constant threat of reignition (flashback) in fires involving large amounts of AVGAS or jet fuels exists. You must be aware of flashback possibilities.



AIRCRAFT INCIDENTS

7-56. Aircraft frequently develop minor difficulties while in flight. Even though appropriate action is taken on board to correct the problem, a standby fire crew is required on the airfield when the aircraft arrives. Other types of emergency situations that fire crews deal with are discussed below:



WHEEL, BRAKE, ANDTIRE FIRES

7-57. These problems occur in fixed-wing aircraft. Wheels and brakes are compounds of combustible metals. Fire crews must know the procedures for suppressing fires consisting of these metals. During a fire, pressure builds in the tires. Fire crews should approach tires from the front or back, never from the side.



WHEELS-UP LANDINGS

7-58. These landings result from hydraulic-system failure or pilot error. This type of emergency may or may not produce a fire. Extreme heat from the friction between the aircraft and the ground and the ruptured fuel tanks and the lines could produce a fire.



WATER CRASHES

7-59. Fuel floating around an aircraft could come in contact with hot engine parts and ignite, making rescue of personnel difficult. Trapped air may keep the aircraft afloat, so any attempt to enter it should be made from under the waterline.



NOSE-DIVE CRASHES

7-60. The impact from a nose-dive crash is so disastrous that there is usually not much chance for rescue operations.



BUILDING CRASHES

7-61. These crashes present several problems:


	Fire spreads rapidly due to excessive fuel leakage over a wide area.

	Rescue operations involve the aircraft and the building.

	The area around the building should be searched and evacuated.

	Fuel could enter storm drains, and the fuel vapors could surface in other areas, creating other hazards.





HILLSIDE CRASHES

7-62. With these crashes, the aircraft could disintegrate or, if it hits obstructions, cartwheel and cause structural components to break away. Also, aircraft personnel may be thrown from the wreckage. Reaching these crashes is the main problem for rescue personnel.



HELICOPTER CRASHES

7-63. Helicopters are of light construction and will usually break up in a crash. The rotor system, undercarriage, and tail will disintegrate, leaving the cabin or fuselage. Fuel leaks are the main concern. Most of the helicopter's controls are cable systems, and in a crash, these cables could entangle the crew and occupants.



NO-FIRE CRASHES

7-64. With these crashes, fuel spills or leaks are present but have not ignited. You should wear protective clothing, and all nonessential personnel should clear the area. As soon as possible, fire crews should apply a foam blanket, stop leaks, and secure or remove the ignition sources from the area.



RESPONSE PROCEDURES TO AN AIRCRAFT EMERGENCY

7-65. Responding crews must approach a crash scene cautiously. Aircraft personnel may have been thrown clear or escaped from the aircraft. When responding to an aircraft emergency, fire and rescue crews should consider—


	The best route to the scene.

	Alerting the support agencies.

	The terrain.

	The weather.

	The type of aircraft.

	The weapons or armament on board.

	The presence of HAZMATs.

	The type of crash.

	The obstacles at the scene.





FIRE-TRUCK POSITIONS

7-66. The SFO at the crash scene decides where to position fire trucks. The normal pattern is for turrets to cover the escape and rescue paths and for hand lines to cover the secondary paths. If the aircraft is carrying armament or has explosive jettison-type canopies, the SFO must be careful and cautious when deciding where to position the fire apparatus. When only one truck responds, the crew chief decides where to position the vehicle.



INITIAL ATTACK

7-67. The most effective method of quick attack is a mass application of extinguishing agents through large-volume turrets, with minimum use of hand lines. The priority in the initial attack is to open and secure rescue and escape paths and to keep any spilled fuel from igniting during rescue operations. When available, two rescue personnel will be at each entry point. They should enter and exit through paths maintained by the turrets and hand lines.



RESCUE ENTRANCES

7-68. The quickest way into an aircraft is through normal entrances. When this is not possible, rescue personnel will use emergency entrances or make cut-in entrances. Figure 7-3 shows aircraft access entrances.



Standard

7-69. Door configurations vary with aircraft type. Entrances may be located on either side or both sides of the fuselage. Aircraft door hinges are on the forward side and open outwardly. The opposite side of the door contains the latch mechanism. On most aircraft, the emergency-release mechanism is on the hinge side.


[image: Figure 7-3. Aircraft access]
Figure 7-3. Aircraft access



Emergency

7-70. Some aircraft have escape hatches or escape panels made of thermoplastic polymer or metal. The hatches usually have an external release handle with the location and operating procedures marked on the adjacent surface of the fuselage. If the handle is inoperable or inaccessible, rescue personnel can use a crash ax and drive the pointed edge through the escape hatch or panel, close to the corner or edge. They will continue to use this procedure to knock out a section large enough for a swift entry.



Cut-In

7-71. Cut-in areas are indicated by broken yellow lines. These areas should be free of obstacles so that rescue personnel will not cut through heavy structural members or rupture fuel, electrical, or oxygen lines. Rescue personnel should cut fuselage skin carefully to prevent igniting fuel vapors. They will cut along three sides of the yellow lines and use the bottom as a hinge to pull the section outwardly (see Figure 7-4, page 7-18).


[image: Figure 7-4. Emergency cut-in areas]
Figure 7-4. Emergency cut-in areas



VICTIM RESCUES

7-72. After gaining entrance, rescue personnel should locate and determine the condition of injured victims. If they cannot control hazards, they must evacuate the victims immediately. If evacuation is not possible, rescue personnel should attempt to keep the fire away from trapped victims. They must be careful when removing victims pinned in wreckage to prevent aggravating existing injuries or causing additional ones. If possible, they should obtain medical advice before moving injured victims. To remove a victim from the aircraft, one rescuer works from within or on the aircraft and another rescuer stays on the ground. The rescuer on the aircraft removes the victim from the aircraft and hands the victim to the rescuer on the ground. Together they carry the victim to safety.

7-73. All Army aircraft have seat belts and many have shoulder harnesses. Seat belts and shoulder harnesses are constructed of strong, webbed material and are difficult to cut. Rescue personnel must be familiar with the release mechanisms of these belts and harnesses. Figures 7-5 and 7-6 show different seat belts and shoulder harnesses. Figure 7-7 shows how to cut a harness.
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Figure 7-5. Seat belt and harness Figure 7-6. 5-point harness


[image: Figure 7-7. Cutting a double harness]
Figure 7-7. Cutting a double harness



EXTINGUISHMENT AND OVERHAUL

7-74. Extinguishment usually occurs after rescue personnel complete rescue operations. Tankers or backup crash trucks assist in applying water or extinguishing agents. Light and air units and wreckers or cranes are used when necessary. Rescue personnel must overhaul all aircraft, even if fire does not occur. Overhauling includes—


	Inspecting the aircraft thoroughly to ensure that no hidden dangers remain.

	Securing the electrical system and disconnecting the batteries.

	Tagging, removing, and relocating bodies. (Medical authorities usually perform this function.)







Chapter 8 — Structural Fire-Fighting Operations

8-1. This chapter addresses many of the basic priorities and procedures that will be used throughout the rest of this manual for other fire-fighting purposes. The structural fire-fighting mission will include responding to all fire incidents that involve structures (including TO structures), tents, warehouses, and hangers. Responding to structural fires will be according to the fire-response chart. Factors such as total fire involvement, life hazards, fire-fighting resources, security, and mission-essential priorities will determine the type and degree of response.


SECTION I. FIRE OPERATIONS

8-2. Fire operations include all actions from the time a call comes into an FCC to the after-action review that is conducted following an incident. Responding to an incident, fighting a fire, rescue, and salvage/overhaul are considered components of fire operations.


STRUCTURAL OPERATIONS


	8-3. When a crew chief or an SFO arrives at a fire scene, he assesses the situation and decides what actions firefighters will take. The crew chief/SFO bases his decisions on different factors. Prefire plans list constant factors such as the type of building construction, the building's dimensions, or the firedepartment connection/standpipe locations. The weather; traffic; use of the building; types of materials stored; and time, size, and location of a fire are changing factors.

	8-4. Fire crews must conduct prefire plans on all high-priority/high-target facilities. Response routes (primary and alternate), water sources, hazardous areas, and an attack strategy can all be determined before an incident occurs. If the crew is familiar with the facilities, the fire-fighting operations could occur quickly. DA Form 5378-R (see Figure 8-1, page 8-2) should be filled out for this purpose. If the form is not available, the following information should be included on the prefire plan:

	Building identification.




	Construction type.




	Occupancy.




	Response requirements.




	Special hazards, such as HAZMATs storage and presence of significant quantities of asbestos.







	Water supply.

	Building sketch.




[image: Figure 8-1. Sample DA Form 5873]
Figure 8-1. Sample DA Form 5873



EMERGENCY NOTIFICATION


	8-5. When notified of an emergency, the dispatcher should try to get as much information as possible from the caller. The FCC will dispatch the required response teams and notify the subordinate support units. The FCC will supply as much of the following information as available to the responding crews:

	Location and nature of the emergency.




	Number of personnel involved.




	Types of HAZMATs involved (explosives, radioactive, flammable, and/ or toxic).








STRATEGY AND TACTICS

8-6. The strategy and tactics employed at a fire scene are based on the situation. The on-scene SFO's evaluation of the situation will dictate how, when, and where firefighters will attack or control a fire. The SFO's ability to evaluate the incident correctly will determine the overall success or failure of the fire-fighting efforts. Although there are SOPs for most fire-fighting incidents, the SFO must be prepared for rapid changes and adjust the strategy and tactics accordingly. The following factors could have a large effect on those efforts:



ACCESSIBILITY TO A FIRE

8-7. Conditions such as mud, snow, evacuations, traffic jams, ditches across roads, and blocked alleys can prevent easy access to a fire. To prevent delays, the crew chief should check such conditions before fire crews depart to a fire.



FIRE-FIGHTING EQUIPMENT

8-8. Some fire emergencies require additional equipment and personnel. One way to determine the need for more equipment is for the SFO to observe the nature and extent of a fire's progress. Another way is to consider the volume of water or other extinguishing agents that are available in relation to the estimated requirements, which are annotated on the facility response card (prefire plan). To determine how much water is needed at a fire, use the following formula and example:

GPM = N (LW/3)

where—

GPM = amount of water needed for a fire

L = building length, in feet W = building width, in feet

N = number of floors in the building

Fully involved building= 100% 50 percent-involved building= 50% 25 percent-involved building= 25%

8-9. To cover the exposures, take 25 percent of the fire flow for each exposure. For example, you have a fully involved two-story house that is 30 by 72 feet with two exposures. Multiply 30 by 72, divide by three, and multiply by 2 to get the total GPM needed to extinguish a fire. Take 25 percent of the fire flow for each exposure and add to the other GPM to get the total GPM needed for a fire.



BUILDING FEATURES


	8-10. An SFO must consider the following factors to determine when a building could collapse:

	Type of construction (brick, wood, or aluminum siding).




	Percentage of the building involved in fire.




	Extent of the damages.




	Length of the burning time.




	Types and quantities of the materials in the building.




	Ability of the materials to absorb water and expand.






8-11. After assessing these factors, the SFO determines if the fire crews can use ladders or enter the building to fight a fire.



PROTECTIVE SYSTEMS

8-12. The SFO should examine the building's protective equipment: sprinkler systems, fire doors, fire shutters, and wired glass windows. He should determine if these devices will be effective during a fire operation.



EXPOSURE HAZARDS


	8-13. The SFO examines exposures such as furnishings, adjacent rooms, or areas where fire spread is most likely, so that fire crews can effectively attack a fire. For example, if a fire is in the basement, a quick attack on the areas where the fire could spread could stop the fire.

	8-14. Heat radiation or heated smoke and gases from the initial fire could endanger exposures such as the roofs and walls of adjacent buildings. In an advanced fire, fire crews must protect exposed buildings. They should consider the wind direction, the ground slope, the distance between buildings, and the extent of the fire's spread before taking action. However, life hazards, the content value, or the current need could determine the fire crews' actions.





TIME OF EMERGENCY

8-15. The month, day, and hour are important factors in a fire emergency. For example, a fire in a school building at 0900 hours on a Tuesday in late September could present different problems than a fire in the same building at 2100 hours on a Tuesday in early July. Fire crews must know if people are in a building before beginning fire-fighting operations.



HAZARDS FROM CONTENTS

8-16. The crew chief must determine if a building contains explosive stock, toxic fumes, chemicals, acids, compressed-gas cylinders, and high-voltage wires. When these items are heated or subjected to a hose stream, they could be a safety hazard.



STRUCTURAL FEATURES

8-17. Most modern buildings have continuous foundations of concrete, brick, or stone. The foundation wall that supports the frame construction may extend above the ground. Figure 8-2 shows arrangements of structural components.



EXTERIOR WALLS

8-18. The list below describes various types of exterior walls:


	Masonry walls. These walls are usually 8 to 12 inches thick, depending on the material used. Masonry walls provide the best fire protection.

	Masonry-veneered walls. These are frame walls that have wooden support members with one veneer of brick or stone. The upright, wooden support members in these walls are studs. Studs are usually 2- by 4-inch pieces, spaced at 16-, 18-, or 24-inch intervals. Fire stops are usually short, 2- by 4-inch wooden pieces placed in walls, ceilings,



partitions, and stairways between the studs at each floor level and at the upper end of the stud channels in the attic. Fire stops cut off the draft in the walls and help prevent fire and smoke from spreading. Figure 8-3, page 8-6, shows fire stops.


[image: Figure 8-2. Arrangements of structural components]
Figure 8-2. Arrangements of structural components

• Wooden-frame walls. These walls are constructed entirely of wood. The wood is usually treated with fire retardants to enhance the fire


	resistiveness of the wood. Fire stops are of the same type and used in the same way as masonry-veneered walls.

	• Metal walls. These walls are constructed of metal sections or panels and are fastened to wooden studs with bolts or screws. Metal walls may have a painted or porcelain-coated surface




[image: Figure 8-3. Fire stops]
Figure 8-3. Fire stops



ROOFS

8-19. Roofs are constructed in layers using different materials. The main support comes from the rafters, which run at right angles from the beam and ridge of the roof. Sheathing covers the rafters. Sheathing is 4- by 8-foot sheets of 1-inch plywood or 1-inch boards. Thin metal sheets or felt paper is nailed over the sheathing. The final layer can be a layer of tar or asphalt, 4- by 8-foot metal sheets, or other types of waterproof coverings. Figure 8-4 shows different types of roofs.



Shingled Roofs

8-20. These roofs are made of small sections of material (wood, asphalt, fiberglass, or metal) that are fastened to sheathing. To open shingled roofs, strip off the shingles and cut away the sheathing.


[image: Figure 8-4. Roof types]
Figure 8-4. Roof types



Composition Roofs

8-21. These roofs are made of one to six sheets of roofing material nailed to the sheathing. Hot asphalt is spread over the entire covering and allowed to cool. To open these roofs, first cut and roll back the covering and then cut the sheathing close to the joists to make an opening.



Metal Roofs


	8-22. These roofs are made of metal sheets that are crimped or soldered together and fastened to the sheathing. Use a pike pole or similar tool to open them. When using a fire ax to cut a roof, use short, quick, forceful strokes to prevent the ax from striking other fire personnel and from catching in overhead obstructions. Make diagonal cuts close to a joist or stud. Do not cut with the grain of the board.

	8-23. In flooring, roofing, or sheathing, make a cut at a 60-degree angle instead of straight down. Cut diagonal sheathing the direction of the sheathing so that the chips will split outward. If you make cuts against the sheathing, the ax may bind. Make cuts through a lath-and-plaster wall in a direction diagonal to the grain. After cutting the boards, use the pick end of the ax to pry and remove the boards.





FLOORS

8-24. In older buildings, wooden floors are laid double on joists, which are generally set on 16-inch centers. The subfloor is usually laid at a 45-degree angle to the joists and the finish floor laid at right angles to the joists. To open these floors, cut through the subfloor and the finish floor. Both cuts should follow the side of the joists toward the inside of the required opening. In mobilization-type buildings, a single floor is laid directly on joists, which are set on 16-inch centers. Open single floors the same as flat roofs.

8-25. Doors can be swinging, revolving, sliding, or overhead. Before using force, try the door. If the door is locked, examine it to determine the forcibleentry method to use. Wooden, swinging doors are panel, slab, or ledge. Doors in residential buildings usually open inward and doors in public buildings open outward. Slab doors are either hollow- or solid-core. Hollow-core doors are constructed of wooden strips formed into a grid or mesh. Solid-core doors are constructed of solid material. The core can be either tongue-and-groove blocks or boards glued in the frame or a fire-resistant, compressed mineral substance.



DOOR LOCK AND FASTENER

8-26. On a swinging door, the lock is a bolt (bar) that protrudes from the door to the fastener (metal keeper), which is part of a door jamb. The bolt may be part of the lock assembly or it may be separate. Use forcible entry to spring the jamb so that the bolt passes the keeper. Outside doors in barracks, store buildings, and recreation halls are set either against stops in the frame or against a rabbeted shoulder in the door jamb. Insert the wedge of a door opener just above or below the lock to gain entry. Use a spanner wrench with a wedge end when leverage is not a problem.



FORCIBLE ENTRY

8-27. You can use forcible entry to open roofs, floors, skylights, partitions, walls, and locked doors and windows. You must know how the building is constructed to determine the best places for forcible entry. Practice handling and using forcible-entry tools to ensure safety during an operation.



DOORS

8-28. Before using forcible entry to open a door, determine how the door hangs on the frame and how the door locks. Locks are either surface or mortised and can be pried until they spring free. Usually, the best method for opening these locks is to remove the hinge pins from the hinge with an ax or a spanner wrench.



Overhead Doors

8-29. Forcible entry on steel, overhead, rolling doors is difficult. These doors can only be opened by operating the gears and chain. Prying may spring the doors so that the gears will not function. Some doors have glass windows. Break a section of the glass to reach the latch and raise the door. On overhead lift doors, pry upward from the bottom of the door using a crowbar or claw tool. After the lock bar breaks, the door opens.



Stopped-Frame Doors

8-30. On these doors, raise the stop with a sharp wedge and swing the door clear of the fastener. When using a door opener, separate the lock and the jamb so that the lock passes the keeper.



Rabbeted-Frame Doors

8-31. Method 1: Split the jamb or break the lock bolt with a door opener. Insert the opener and push the door inward. Method 2: Insert a wedge above or below the lock and pry the door until the bolt passes the keeper. The door and jamb will be slightly damaged, but the door will close.



Double Doors

8-32. Open double doors by prying between the doors until the bolt clears the keeper. If an astragal or wooden molding covers the opening, remove it before inserting the wedge. Many double warehouse doors are secured with a bar that is dropped in the stirrups, which are located on the inside of the wall. Use forcible entry by battering down the door. On brick walls, batter a large hole through the wall and crawl through the hole and unlock the doors. This method is usually the quickest and least destructive entry method.



Latched Doors

8-33. Night latches will normally yield to the same prying tactics as mortised locks. However, if night latches are fastened to the door with screws, remove the locks by hitting them with a heavy object, such as a battering ram. When a battering ram is not available, push your shoulder against the side of the door opposite the hinges to spring the lock.



Single-Hinged Doors

8-34. On single-hinged doors locked with a hasp and padlock, such as those on sheds and stables, use a door opener to pry or twist off the hasp staple.



Fire Doors

8-35. These doors are mainly used to protect openings in division walls of vertical shafts. On fire doors that close automatically, pry open the doors using forcible-entry tools. On fire doors with exterior openings, force the lock by prying between the jamb and lock. Block the open fire doors to prevent cutting off the water supply in a hose line or trapping yourself in the building.



WINDOWS

8-36. A working knowledge of the various types of windows is necessary to effect successful forcible entry with minimal damage. This is only possible by becoming familiar with the types of windows used in your AO and learning how they operate.



Factory-Type Windows

8-37. These windows consist of steel sashes that are often set in the frame so that only a portion of the window can open. The movable portion is either pivoted at the center or hinged at the top and latched on the inside. Factorytype windows have small panes. Breaking the glass near the latches is the fastest, simplest entry method.



Check-Rail Windows

8-38. These windows have two frames (sashes) that are in contact at the top and bottom horizontals. If the window has no weights, the sash locks either with bolts in the window stiles or with a friction lock pressing against the window jamb. Open these windows by prying upward on the lower sash rail. If the window is locked on the check rail, the screws of the lock give way and the sashes separate. When the window is locked with spring-activated bolts, break or bend the sash before raising the sash. Pry the window where the lock is located.



Basement Windows

8-39. Open these windows the same as a door in a rabbeted frame. If you pry at the center of the lower rail, you can pull or spring the lock.



Casement Windows


	8-40. Open these windows the same as double doors. When these windows are locked, break the glass to enter. Wooden casement sashes are generally hinged at the top and locked at the bottom or top. In some instances, breaking the glass causes less damage than other entry methods. If you follow the procedure below, the glass falls down away from your hands and to your side.

	Use an ax, crowbar, or pike pole.




	Stand to the windward side of the glass pane that you intend to break, if possible.




	Strike the top of the pane.




	Keep your hands above the point of impact.








CEILINGS

8-41. Use a pike pole to open plastered ceilings. Break the plaster and pull off the laths (Figure 8-5). Pull the metal and composition ceilings from the joists. Board ceilings are difficult to remove because the lumber resists when you jam a pole between the boards.



WALLS

8-42. Wooden-framed walls are constructed of wooden or fiberboard sheathing that is nailed over studs. The exterior siding, which may be wooden clapboard, board and batten siding, stucco, or other exterior finishes, is fastened over the sheathing. Open these walls as you would floors and roofs. Metal walls are metal sheets that are either fastened to wood or metal studs with bolts, screws, or rivets or are welded to metal studs. Use a breach-entry method.



FENCE LOCKS

8-43. Wood, metal, masonry, or woven-wire fences usually have gates that are locked with padlocks and hasps. Either pull these locks apart, using a claw tool, or cut the locks, using a cutting tool.


[image: Figure 8-5. Opening a plastered ceiling]
Figure 8-5. Opening a plastered ceiling



SAFETY PRECAUTIONS

8-44. The following are some of the safety precautions and procedures you should use during forcible-entry operations:


	Try opening a door or window before prying it.

	Carry your tools safely.

	Watch for explosive materials.

	Block open a door or window after entering, if possible.

	Place your tools in a safe place to avoid tripping.

	Stand to the side when breaking the glass; remove all jagged pieces.

	Block all overhead doors (up position) after entering.

	Be aware of obstructions and bystanders when using an ax; keep the area clear whenever possible.

	Watch for electrical wires and pipes when opening walls and ceilings.

	Make one large opening rather than several small ones.





VENTILATION

8-45. Ventilation is the systematic removal of smoke, heat, and toxic gases from a structure and the replacement of these gases with cooler air. Ventilating an area makes rescue and fire-fighting operations safer. In rescue operations, a ventilated area decreases the danger for trapped occupants because the hot, toxic gases are channeled out of the structure. In fire-fighting operations, a ventilated area increases the fire crew's visibility and makes the working area more bearable. After fire crews properly ventilate an area, they can enter the area and locate and extinguish the seat of the fire. Proper ventilation usually reduces the chance of back draft.

8-46. An SFO decides when fire crews ventilate an area to avoid problems. If fire crews are not ready and told to ventilate, a fire could advance to a more difficult stage. If fire crews ventilate too late, a back draft could occur, causing extensive property damage, injury, or death. When a building is not immediately ventilated, the smoke and gases rise, spread, and fill the entire room or structure (mushrooming). When this occurs, fire crews must ventilate the area quickly before starting fire operations.

8-47. The three basic methods of ventilation are horizontal (cross), vertical (top), and forced. The two subtypes of forced ventilation are mechanical and hydraulic. Vertical ventilation involves opening the structure directly above (or as close to) the seat of a fire as possible. Horizontal ventilation involves opening one side of the structure and then the opposite side (probably windows) to remove heated gases and smoke. Forced (mechanical) ventilation uses blowers or ejectors at a doorway or window to help remove the smoke and heated gases.



Horizontal


	8-48. To cross ventilate, first open one side of the structure so that the heat and smoke can escape, and then open the other side so that the fresh air can enter the structure. Cross ventilation is more effective in certain types of structural fires than in others, such as the following:

	Residential buildings, when the attic is not on fire.




	Buildings with windows near the eaves.




	Attics of residential buildings with louver vents in the walls.




	Involved floors of multistoried structures.




	Buildings with large, unsupported open spaces under the roof. In this situation, a fire is not contained by fire curtains nor has the structure been weakened by the burning process.




	8-49. You must consider wind conditions when cross ventilating. If there is no wind or if it is too windy, cross ventilation is not effective. Determine the wind direction and ventilate. First, open the top section of the windows on the leeward side to relieve the smoke and heat pressure. Second, open the lower section of the windows on the windward side to allow cool air to enter. Figure 8-6 shows horizontal ventilation.

	8-50. Consider the interior and exterior building exposures when cross ventilating because you may have to route a fire. Be cautious; fire could spread from cross ventilating. Do not block the wind flow once you establish a cross-ventilation pattern. If the cool air flow is interrupted, hot air and gases could fill up the structure. If possible, avoid using an opening in the crossventilation pattern for applying a hose stream.




[image: Figure 8-6. Horizontal ventilation]
Figure 8-6. Horizontal ventilation



Vertical

8-51. Opening roofs is the primary method of top ventilation (Figure 8-7). To top ventilate, cut a hole in the roof above the seat of a fire. Hot air currents rise and remove the heat and gases. Before ventilating, consider—


	Coordinating your efforts with the ground and attack units.

	The wind direction.

	Obstructions or weight on the roof.

	Additional escape methods, such as a lifeline to the roof.

	Installed roof openings as a ventilation source.

	The size and number of the holes to cut.

	The condition of the structural supports.

	Possible accidents from opening.




[image: Figure 8-7. Top ventilation]
Figure 8-7. Top ventilation



Forced

8-52. Forced ventilation uses two removal techniques. Negative-pressure ventilation uses smoke ejectors to develop artificial circulation and pull the smoke out of a structure. The ejector is placed by a window, door, or roof vent. Positive-pressure ventilation uses a blower or smoke ejector to force air (at a doorway or window) into the structure creating a pressure differential. The higher pressure that is created inside the building forces the smoke through openings to the outside (area of lower pressure). The hydraulic technique uses a hand line with a fog pattern (at a door or window) to draw heat and smoke out of the building. In forced ventilation, mechanical blowers, fans, and fog streams move the air currents out of the structure.



Portable Machines

8-53. When using gasoline- or electric-powered, portable fans, locate them so that they will either pull out the smoke or force in fresh air. Place smoke ejectors at the highest level to draw out more heat. Seal a fan with curtains or drapes so the air cannot circulate around the fan and reduce its effectiveness.



Fog Streams

8-54. When using fog streams, fire crews must be inside the area that they are ventilating. The nozzle man will place the hose stream in an area at the top of the windowsill with just enough fog pattern to fill the window opening about 3/4 and hold the nozzle there. The smoke and heat will be drawn into the pattern and forced out of the structure.



COMMON ROOF TYPES AND OPENING TECHNIQUES

8-55. The more common roof types that a firefighter will encounter are listed below:


	Flat roof. To ventilate a flat roof—

	Locate the roof supports.




	Mark the roof area to be cut.




	Use an ax to remove the built-up material or metal.




	Cut the wood decking diagonally along the joist toward the center of the hole that you are making.




	Use short strokes when chopping. If you use high strokes, clear the area and check for overhead obstructions.




	Pry up the roof boards with the pick head of an ax. Use the blunt end of a pike pole, or similar tool, to knock through the ceiling.




	Use power tools when necessary, such as a rotary-disc saw (K-12 saw) or chain saw, to speed up the operation.




	Pitched roof. To ventilate a pitched roof—

	Determine where to make an opening, and place a roof ladder on either side of the opening. Use the ladder for support.




	Remove the shingles or roofing felt.







	— Cut the sheathing along each side of the rafters.

	Remove the sheathing boards with the pick of an ax.

	Use the blunt end of a pike pole to knock down the ceiling.

	Metal roof. To ventilate a metal roof, either pry up the metal sheets with a prying tool or cut the metal sheets with a cutting saw.

	Arch roof. To ventilate an arch roof, use the same procedures as for flat or pitched roofs. Roof ladders will be difficult to handle; use aerial or long, straight ladders.

	Installed roof openings. Be aware that a building can contain several types of roof openings: skylights, scuttle hatches, stairways, and ventilators (Figure 8-8). You can easily force most of these open without damaging the roof. If possible, use these openings to save time.




[image: Figure 8-8. Roof openings]
Figure 8-8. Roof openings

8-56. Do not disrupt top-ventilation patterns. With an opening in the roof of a structure, the natural convection of air currents expels the heat and gases. When this flow is interrupted, ventilation is ineffective. Do not direct a hose stream into ventilated openings. Heat and gases cannot escape. Direct hose streams above the horizontal plane of the opening to control hot embers and sparks. When deciding to ventilate, the SFO should—


	Ensure that the firefighters doing the ventilating wear full protective clothing and SCBA and that they stand on the windward side of the cut.

	Provide a secondary means of escape.

	Prevent personnel from walking on spongy roofs.

	Ensure that firefighters work from ladders to prevent slipping and sliding.




	Ensure that a hand line is positioned at the roof when the cut is made to provide protection to the firefighters on the roof.

	Ensure that the firefighters are cautious when using power tools.





LOCATION

8-57. The SFO should consider the following factors when determining a ventilation site:


	Availability of the installed roof openings.

	Location of a fire and the direction in which he wants the fire crews to draw the fire.

	Type of building construction.

	Wind direction.

	Extent of the fire and conditions of the structure and its contents.

	Bubbles or melting of roof tar.

	Indications of roof sag.






SECTION II. RESCUE

8-58. The primary function of rescue operations is to remove victims from inescapable places. A firefighter's first consideration is to save lives. He does this by removing victims from hazardous situations, carrying them to a safe place, and administering first aid. Rescue personnel must act cautiously when transporting victims to ensure that further injuries do not occur.


PROCEDURES

8-59. When performing rescue operations in a building, firefighters should—


	Always wear full protective clothing and SCBA.

	Not attempt rescue operations if the building is unsafe because of advanced fire conditions.

	Ventilate the building before entering it, if a back draft is possible.

	Work in pairs, when possible, and keep in contact with each other.

	Develop a plan and work from it to avoid becoming disoriented.

	Carry forcible-entry tools.

	Use a charged hose line when operating on the floor above a fire.

	Tie a rope to their body for safety when working in the dark or under extremely hazardous conditions.

	Remember the direction that they turned to enter a room. They should keep in contact with a wall while moving around and ventilate the area, if doing so will not enhance a fire.




	Exit a room by turning in the opposite direction from which they entered the room.

	Feel the doors before opening them. They should stand to one side, keep low, and open the door. If fire is behind the door, they should close the door to contain a fire temporarily so that they can continue searching. Once they complete a search, they should report their findings to the SFO.

	Stay low, move cautiously (Figure 8-9), and carry a hand light.




[image: Figure 8-9. Rescue position]
Figure 8-9. Rescue position


	Stay alert and use all their senses. Occasionally they should pause during the search and listen for signs or signals (moans, coughing, cries for help) from trapped victims.

	Watch for weakened structure or hot spots.

	Follow a wall if they lose their direction. If they see a hose line, they should crawl along the hose line; it will lead them to a nozzle man or outside.

	Follow a wall to the nearest window and signal for help if they become trapped. If they cannot find a window, they should stop momentarily and consider other escape actions.

	Push a door slowly, if it is initially difficult to open. A victim may be blocking the door. They should feel behind the door and check for a victim. They should not kick the door open.





SEARCH PATTERN

8-60. Your main consideration in a search is locating victims in relation to a fire. A primary search is a rapid search of the building to verify removal of all victims. A secondary search is a thorough search of a fire area after initial fire control. Always work in pairs when searching for victims. First check the fire floor and then the floor directly above the fire. If personnel are available, conduct rescue operations on both floors.

8-61. If multiple rooms or apartments lead into a center hallway, conduct a search in a series. Enter the first room and turn right or left to establish the search pattern. When exiting the room, turn in the same direction as you entered and continue searching. Always exit a room as you entered it to ensure a complete search. After searching a room, mark it as stated in your standing operating procedure (SOP). Doing so avoids duplicating efforts. If you abort a search or are removing a victim, exit the area by turning in the opposite direction from which you entered the area.



SEARCH AND RESCUE

8-62. Whether searching a room or an entire building, use a systematic approach. Do not just go into an area and start a haphazard search. Evaluate each area quickly and start a search and rescue based on your evaluation.



ROOMS

8-63. After entering a room, follow the wall around the room. Keep low and feel ahead for obstacles or pitfalls. Reach out with your hand or foot to cover a greater area. Keep in constant and direct contact with the wall. This method brings you back to your entry point (Figure 8-10). Search the center of the room (Figure 8-11).

8-64. Search all areas: behind the furniture; inside the closets, toy chests, and bathrooms; and on top of and underneath the beds. Follow the search pattern to avoid overlooking any area. Flip a mattress into a U -shape, indicating that you have searched the room.



COLLAPSED BUILDINGS

8-65. A building's condition determines the difficulty that you will have in rescuing victims. First, rescue the victims whom you can easily reach so that they can receive medical attention. Second, rescue victims who are in areas that are difficult and require more time to reach.

8-66. When the floor supports fail in any building, the floors and roofs may drop in large sections, causing the floors and roofs of the lower levels to collapse (pancake collapse, Figure 8-12, page 8-20). When heavy loads of furniture and equipment are located near the center of a floor, the excess weight may cause the floor to collapse. Figure 8-13, page 8-20, shows a V -type collapse.


[image: Figure 8-10. Searching a room’s perimeter]
Figure 8-10. Searching a room’s perimeter


[image: Figure 8-11. Searching the center of a room]
Figure 8-11. Searching the center of a room


[image: Figure 8-12. Pancake collapse]
Figure 8-12. Pancake collapse


[image: Figure 8-13. V-type collapse]
Figure 8-13. V-type collapse


	8-67. To reach a buried or trapped victim, you may have to dig a tunnel. Tunneling is a slow, dangerous process. Try other rescue methods before tunneling. Do not dig tunnels to conduct a general search of an area. However, you can use tunnels to reach a void under a floor to continue a search. The following lists some tunneling procedures:

	Start a tunnel at the lowest level possible.




	Dig the tunnels large enough to accommodate the firefighters and victims.




	Do not construct the tunnels with abrupt turns.




	Drive the tunnels along a wall when possible. Doing so simplifies the framing required to prevent cave-in.








CAVE-INS


	8-68. Use either shoring or cribbing to hold back weakened earth formations in a building or to secure tunnel openings and passages. Shoring is a series of timbers or jacks used to strengthen a wall or prevent collapse of a building or earth opening. Cribbing is usually adapted to roof and ceiling supports, but it can be used on walls.

	8-69. Do not force beams, floor sections, or walls back into place. This action may cause further collapse and damage. When removing debris, watch for timbers or rocks that hold up other portions of earth or debris. Moving these pieces could cause a collapse or slide. Leave the timbers or rocks in place.





ELECTRICAL CONTACT

8-70. If a victim is in contact with electrical wires, do not touch the victim or the wire until the victim is clear of the wire. If the victim is not free from the wire or the wire will not endanger you, use a pike pole (made of a nonconductive material) to rescue the victim. Hook the victim's clothing and drag the victim clear of the wire.



VEHICLES

8-71. To rescue victims from vehicles, you must know basics about motorvehicle design, hand and power tools, and patient care. You must also be prepared to face victims who are badly burned, mortally injured, or hysterical.



Safety Considerations


	8-72. Observe safety precautions during an operation. Wear complete turnout gear during the operation. The following lists hazards resulting from vehicle accidents:

	Fire and its products.




	Glass fragments.




	Sharp metal edges on vehicles.




	Flying glass and metal.




	Dangerous chemicals and radiation.







	Tool failure.

	Unstable vehicles.





Assessment

8-73. An alarm-room operator must obtain as much information about a vehicle emergency as possible. He should record the—


	Location of the accident.

	Number and types of vehicles involved.

	Number of people injured and the types of injuries.

	Information on any special hazards at the scene.

	Name of the person calling and the call-back number.





Stabilization and Access

8-74. If a vehicle is on its side or upside down in a gully or on a hillside, do not rock or push the vehicle. Stabilize any vehicles that are in such difficult positions. Use jacks, wedges or cribbing, or come-alongs. In emergencies, use the bumper jacks or ropes or open the trunk lid and hood. Do not tip a vehicle if victims are trapped inside.

8-75. Choose the easiest route available to gain access to a victim. Try opening the doors. If they are jammed, break a window. If any window is broken in the accident and the frame is not bent, remove a victim through that window. If not, break the rear window. This window provides a large opening, and glass should not fall on the victim as readily as from a side window. The primary objective is to gain access and stabilize and protect the victim from further injury from sparks, glass, metal, and extrication tools.

8-76. After accessing the vehicle, stabilize the victim. Try to identify any lifethreatening injuries, and administer first aid when necessary. Vehicle parts (steering wheel, seats, pedals, dashboard) often trap a victim. Free the victim from any vehicle parts and treat his injuries. The following is a checklist covering injuries and treatment:


	Watch for breathing problems. Open an airway, when necessary.

	Perform cardiopulmonary resuscitation (CPR).

	Treat for shock.

	Control the bleeding.

	Immobilize the victims that have fractures or spinal-cord, neck, and back injuries.

	Position the victims according to sustained injury.

	Strap the victims in securely.





VICTIM CARE AND REMOVAL

8-77. If the situation and time permit, carefully try to remove all the victims from an incident. However, if a fire, an explosion, or some other danger is imminent, use whatever method you can to remove the victims and yourself from the area immediately.



CARRIES

8-78. If a victim cannot walk or has severe injuries, carry him. Use any of the following carries that is appropriate for the situation:


	One-man-supporting carry. Use this method if a victim is in the prone position. Assist him to a sitting position and then to his feet. Grab one arm, place it over your shoulder, and secure his arm by holding his wrist. Place your other arm around his waist and help him walk.

	Two-man-supporting carry. This method is similar to the one-man method except that the victim puts an arm over a shoulder of each firefighter. Each firefighter secures the victim's arm by grabbing his wrist. Firefighters place their other arm around his waist for support.

	Lone-rescue carry. If you have difficulty raising a victim to carry him—

	Place the victim on his back.




	Push his feet close to his buttocks and hold his feet in place with your foot.




	Grab the victim's hands and rock him up and down several times.




	Jerk him up, at the top of the upswing, and onto your shoulder.




	Fireman's carry. To execute this carry—

	Kneel on one knee near the victim's head and turn his face down. Place both hands under his armpits and gradually work your hands down the side and across his back.




	Raise the victim to his knees.




	Take a firm hold across his back.




	Hold the victim around his waist with your right arm, grab his right wrist with your left hand, and draw his arm over your head. (Change sides if the victim is wounded on the right side.)




	Bend at the waist and knees, and pull the victim's right arm down over your left shoulder so that his body comes across your shoulders. At the same time, pass your right arm between his legs and grab his right knee with your right hand.




	Lift the victim as you straighten up.




	Grab the victim's right wrist with your right hand.







	Two-firefighter carry. In this method, two firefighters form a chair with their arms to carry a victim. To execute this carry—

	Each firefighter kneels on one side of the victim, near his hips, and raises him to a sitting position, supporting him by placing an arm around his back.




	Each firefighter slips his free arm under the victim's thighs and clasps each other's wrist.




	The firefighters rise slowly and lift the victim from the ground. When erect, they adjust their upper arms to form a comfortable back rest to secure the victim. If he is conscious, the firefighters should tell him to place his arms around their necks.




	Chair carry. In this method, two firefighters carry a victim in a chair. To execute this carry—

	The firefighters should place the victim on his back.




	One firefighter grabs the legs of the victim and raises his legs, buttocks, and back. The other firefighter slips the chair under the victim.




	One firefighter is in front and one is in back of the chair. They grab the chair, tip it to a 45-degree angle, and walk forward.




	Extremities carry. This is a good carry method when a victim is conscious or unconscious and does not have leg or back injuries. Two firefighters execute this carry. To do so, the—

	Firefighters lay the victim on his back with his feet apart. They face each other, one standing between the victim's legs and the other at the victim's head. They kneel and raise the victim to a sitting position.




	Firefighter at the victim's head grabs him from behind, placing his arms around the victim's body under the armpits.




	Firefighter standing between the victim's legs turns around and grabs the victim's knees.




	Firefighters rise and carry the victim.




	Severe-injuries carry. If a victim is severely injured, at least three firefighters should carry the victim. To execute this carry, the—

	Firefighters must designate one person to be the leader who will give the commands.




	Firefighters stand on one side of the victim.




	Leader gives the command prepare to lift .




	Firefighters kneel on the knee nearest the victim's feet: one firefighter at the victim's shoulders, one at his hips, and one at his knees.







	— Firefighters place their hands and forearms under the victim's neck and shoulders; pelvis, hips, and small of the back; and knees and ankles.

	Firefighters, at the command lift , raise the victim and place him on their knees.

	Firefighters, at the command prepare to raise, slowly turn the victim on his side toward them until he rests in the bend of their elbows.

	Firefighters, at the command rise , slowly rise to a standing position, holding the victim close against their chests.

	Leader gives the command march , if the firefighters can move forward, and all lead off on the left foot. If they must move sideways, the leader gives the command side step left (or right), and all lead off with the foot the leader commands.

	Firefighters reverse the operation to lower the victim, at the command of the leader.





OTHER REMOVAL METHODS



Dragging


	8-79. Drag a victim when only one firefighter is available and speed is important. To drag a victim—

	Roll him onto a coat, blanket, or similar object.




	Grab the object on each side of his head; lift him so that his head and shoulders are off the ground.




	Drag him to safety.








Using a Stretcher

8-80. Use the same procedure for placing a victim on a stretcher as for preparing to lift in a severe-injuries carry.



Using a Ladder


	8-81. Use a ladder as an escape means when a victim is trapped on a floor above ground level. If he is conscious, descend the ladder first. Keep your arms around him and one knee between his legs for support. To rescue an unconscious victim—

	Raise a ladder just above the window where you are making the rescue.




	Pass a lifeline underneath the bottom rung so that the rope feeds from the underside of the ladder.




	Thread the rope up and over three consecutive rungs when you reach the bottom of the windowsill.




	Feed about 20 feet of rope through the window. A ground crew will assist in feeding the rope.







	Step into the room, tie the rope around the victim, and assist him onto the window. The ground crew will help lower the victim to the ground.

	Use a stokes basket to lower a victim if he has severe injuries. Lace him inside the stokes and lower him to the ground.






SECTION III. CONTROL AND EXTINGUISHMENT

8-82. Rescuing victims is the primary concern of any fire operation. The secondary concerns are fire control and extinguishment and related procedures essential to preserving property. Before starting extinguishing operations, fire crews must consider the type, quantity, and locations of the materials in the building.


LOCATING A FIRE

8-83. Structural fires generally fall into two categories, interior and exterior. Both involve the same basic materials but in different conditions, quantities, and proportions. Fire crews can often observe an interior structural fire through open doors or windows; sometimes they must enter the structure to locate a fire. A red or orange glow usually indicates the presence or location of a fire.



INTERIOR FIRES

8-84. These fires normally involve excessive smoke and ventilation problems, back-draft possibilities, and difficulty in locating the fire. Fire crews must anticipate suffocation possibilities for themselves and building occupants. Interior fires do not threaten adjacent buildings unless the roof or walls of the burning building collapse. A delay in controlling a fire, rekindling before fire crews arrive, or widespread smoldering before ventilation could cause the building to collapse. Fire crews should not use a hose line inside the building until they see a fire or if they need a fog curtain to reach the seat of a fire.



EXTERIOR FIRES

8-85. Fires outside of a building could start from various causes (discarded cigarettes or embers falling on rooftops). Also, an exterior fire could result from an interior fire burning through the roof or outside walls. A fire crew's main objective is to prevent a fire from spreading to other buildings.



CONFINING A FIRE

8-86. After locating a fire, try to confine it to its point of origin. Cover the internal exposures with hose streams, and shut the external doors and windows to localize a fire. The leeward side of a fire is the most difficult to approach. The wind carries the heat and smoke toward the fire crews. However, the leeward side is a good place to make a fire stop and prevent a fire from intensifying and spreading.

8-87. Attack a fire from as many sides as possible. Use proper ladder work and ventilation procedures when locating, confining, and closing in on a fire. If there is a danger of back draft, position and charge hose lines before opening them. Watch for heavy smoke escaping from cracks around doors or beneath eaves. This is a sign of back draft. Close in on a fire as conditions permit. Do not advance hose lines too quickly; a fire could rekindle and spread. When using extinguishing agents on Class B fires, back up the agents using a waterfog line or a foam line. This precaution guards against a flashback of Class B materials.

8-88. Walk cautiously when working in dark areas or on weakened floor supports. Crawl on your hands and knees, if necessary. If large cracks appear in masonry walls, leave the area immediately. When advancing a hose line in radiated heat, use the helmet shield to protect the face piece of the air pack. The nozzle man receives the impact of a fire's heat, so rotate the firefighter at this position to ensure that each person rests and cools off. If you must retreat from a forward position, follow a hose line back to safety.




SECTION IV. SALVAGE AND OVERHAUL

8-89. Salvage is the prevention of excessive fire, smoke, and water damage. Firefighters move material either outside the burning building or to an area not involved in a fire. The amount of salvage work firefighters must do depends on the amount of salvage equipment available, the number of personnel available, the type and amount of material involved in a fire, and the storage method of the material. Overhaul is the complete check of all structures involved in a fire. Firefighters look for hidden fires, ensure that all sparks and embers are extinguished, and look for and protect the area containing the cause of a fire.


PROTECTION PROCEDURES


	8-90. You can cause excessive damage to stored material if you use large amounts of water to extinguish a fire or improperly apply water, such as using a straight stream instead of a water fog. Cover the material stored on lower floors with large tarpaulins. If possible, move the material outside or to an area in the building not involved in a fire. Cover heavy crates, packing cases, machinery, and similar articles. Wipe dry and oil all metal. Protect food items from smoke and water exposure.

	8-91. To prevent excessive water damage, apply water to the base of a fire. Watch for leaky hose connections. Do not spray water on dry material. Do not over spray absorbent-type materials. The excess weight could collapse the floors. After extinguishing a fire, use sawdust to absorb the water and to form barriers so that you can direct the water through doorways or other openings. If necessary, drill holes in the wooden floors for drainage.

	8-92. Remove valuable items as soon as you extinguish a fire. Remove debris from the building; sweep the floors; and remove excess water with brooms, squeegees, and water vacuums. In administrative, HQ, and other office buildings, cover the records and files with canvas covers and secure the records. If a roof has been damaged, cover the hole with a tarpaulin or roofing paper. If the roof is destroyed, the post engineers should install temporary roofs of canvas truck covers.





SALVAGE COVERS

8-93. Salvage covers have a number of functions. They are used to cover furniture and carpet and are used as carpet runners and catch basins to divert water outside the structure during and/or after fire-fighting operations are completed. If used in a timely manner, salvage covers can save valuable property and prevent unnecessary smoke and water damage.



TYPES

8-94. Conventional salvage covers are made from closely woven, waterproof canvas materials. The covers have reinforced corners and hems with grommets for hanging or draping the covers. Newer covers are made of polyethylene plastic and are lightweight. They are not affected by alkalines, oils, acids, caustics, or solvents. These covers remain flexible in subzero temperatures; will not mold, mildew, or absorb moisture; and are not affected by abnormal temperatures.



MAINTENANCE

8-95. Clean salvage covers by spraying them, scrubbing them with detergent, and rinsing them thoroughly. Examine the covers for damages after they are dry. Make sure that the covers are completely dry before folding and placing them in service. To roll a salvage cover, bring the ends together in the center of the cover. Continue this process to the desired width. Complete the operation by rolling the cover.



THROWS AND SPREADS

8-96. The most common type of salvage-cover throws are the one-man throw, the two-man spread, the counter payoff, and the catch basin. What needs to be covered and how much manpower is available will determine the method used.


	One-man throw. Use the following procedures to throw and spread a 12- by 14-foot salvage cover:

	Place the center of the folded cover over your forearm and grab the bottom of the fold.




	Grab the three folds, with your other hand, between the thumb and fingers, thumb down.




	Swing your arm up and over your shoulder and place the three folds over the back of your hand to give weight to the throw. Bring your hand forward and throw the cover over the object with a straight-arm throw.




	Open the cover and tuck the edges in at the bottom.




	Two-man spread. Two firefighters should use the following procedures to carry and spread a 14- by 18-foot salvage cover:

	One firefighter carries the cover. He grabs the grommet ropes at the corners nearest his body. The second firefighter grabs the remaining ropes and moves away from the first firefighter.







	Both firefighters drop the cover and stretch it out near the material to be covered. They drop the inside edge of the cover while holding the outside edge.

	The firefighters raise the outside edge and cover the material, allowing the air to balloon the cover. This ensures correct placement. They should tuck all corners and edges in at the bottom.

	Counter payoff. Use this method to cover material to prevent damage, destruction, or disarrangement of the material. This method requires two firefighters. One firefighter holds the cover by the bottom fold. The second firefighter grabs the top fold and walks backward. Both firefighters raise the cover as it unfolds and place it over the material. They tuck in the cover's edges at the bottom.

	Catch basin. To catch large amounts of water dripping through a floor or ceiling, use a salvage cover to construct a deep catch basin. Place furniture, boxes, or other items in a circle or square beneath the leak (Figure 8-14). Spread the salvage cover over the framework, tuck in the loose edges, and tie the cover to the items. To catch small amounts of water, use a salvage cover to construct a shallow basin. Roll two sides of the cover in about 5 feet. Roll the other sides in about 1 foot. Lift the corners in and tuck under to lock the corners.




[image: Figure 8-14. Catch basin]
Figure 8-14. Catch basin

• Water chute. Use a water chute to drain water from a ceiling to the windows or doors. Spread a salvage cover over two pike poles and roll the poles toward the center to form the chute. The water's weight will tighten the rolls (Figure 8-15, page 8-30). An alternate method of constructing a water chute is by using S -hooks, cord, salvage covers, and pike poles. You can tie light rope or heavy cord through the grommets to support the covers. To protect interior structures and contents from water damage, use canvas covers as stairway drains to direct the water from upper floors to a lower level and outside. Figure 8-16 shows how to form a chute on a stairway.


[image: Figure 8-15. Spreading a salvage cover]
Figure 8-15. Spreading a salvage cover


[image: Figure 8-16. Forming a chute on a stairway]
Figure 8-16. Forming a chute on a stairway



OVERHAUL

8-97. During this operation, check the entire structure to ensure that hidden fires or embers do not cause reignition. The salvage methods you execute during an operation will affect any required overhaul work.



STRUCTURAL CONDITIONS

8-98. Before searching for hidden fires, determine the building's structural condition. Check for weakened floors, spalled concrete, weakened steel roof members, offset walls, opened mortar in wall joints, and melted wall ties. Cover or block off holes that have been burned or cut in the floor. Block off approaches to damaged stairways or elevator shafts. Pull down walls or chimneys that are weak and possibly dangerous.



HIDDEN FIRES

8-99. You can detect hidden fires by sight, touch, or sound. Look for discolored materials, peeling paint, or smoke emitting from cracks, cracked plaster, and dried wallpaper. Feel the walls and floors. Listen for popping, hissing, and crackling sounds. Carefully check the entire area to determine a fire's spread. If a fire spreads to other areas, determine its path. Check for hidden fires in


	Floor beams. If the ends that enter a party wall are burned, flush water into the voids in the wall. Check the far side of the wall to see if fire or water has come through.

	Areas containing insulation. Remove insulation because it can hide fires for prolonged periods.

	Casings. If a fire has burned around windows or doors, open the casings and inspect for fire.

	Cornices. If a fire has burned around the roof, open the cornices and inspect for fire.

	Concealed spaces. Open the areas below floors, above ceilings, or within walls and partitions. Remove only enough material to check for hidden fires. Move any room item that could be damaged during overhaul operations. Do not overhaul weight-bearing members.






SECTION V. INVESTIGATION AND RETURN TO SERVICE

8-100. Investigating a fire involves looking for and safeguarding evidence that could determine the cause of a fire. This procedure could occur during control, extinguishment, and overhaul operations. If fire personnel suspect arson, they should inform fire investigators (LA team).


INITIAL INVESTIGATION

8-101. Take colored photographs of the entire fire scene. If arson is suspected, label items, such as gasoline cans, cotton trails, film trails, candles, oil-soaked rags, cleaning-fluid containers, matches, and cigarettes. Labels should include the name of the person who found the item and where and when the item was found. Take notes on the following items:


	The number of people present when the fire personnel arrived.

	The number of fires burning when the fire personnel arrived.

	The color and aroma of the smoke.

	The color of the flame and from where it was coming.

	Where the doors were locked (inside or outside).

	The condition of the contents and if they were disarranged.

	The nature of the burning material.

	The wind direction, humidity, temperature, and general weather conditions.

	The direction of the fire's spread.

	The condition of the area where the fire may have started.

	The statements from observers who may have seen unusual occurrences before the fire broke out.

	8-102. Make detailed sketches of the area. These sketches may be needed during a board of inquiry or investigation proceedings, especially if an arsonist is brought to trial.

	8-103. If the fire building contained classified documents or equipment (reels of film, models drawings, files), the SFO should request that guards be posted over the area until the classified material is moved to a secure location. Since firefighters are not authorized to examine classified materials, they must be careful during salvage and overhaul operations. They should set aside classified items in a designated area for proper authorities to examine.

	8-104. Before returning to the station, the SFO should gather all the facts necessary to complete the required fire-report form, Department of Defense (DD) Form 2324 or DD Form 2324-1. This report should include the—

	Type of alarm.




	Location of the fire.




	Building number.




	Description, origin, cause, and confinement of the fire.




	Property damage.




	HAZMATs (type, amount, path of released substances).




	Containment measures taken during and after fire-fighting operations.




	Agents used.




	Time required to extinguish the fire.




	Number of personnel near the burning structure.







	Mileage traveled.

	Weather.

	Remarks made by people around the burning structure.





ORIGIN OF A FIRE

8-105. In a serious fire (loss of life, extensive property damage), the fire marshal or another person from higher fire-department HQ may assist in the investigation as an impartial party. The investigators may collect more detailed information than required. The information may include the—


	Reasons for delay in the alarm.

	Extensive spread of the fire.

	Heavy property loss.

	Inability of occupants to escape.

	Fire-fighting methods used.

	Adequacy of the water supply.

	Correction of previously noted deficiencies.



8-106. In a less serious fire, the information recorded on the fire report is sufficient. However, until all evidence is examined, you may not accurately account for a fire's origin and cause and the damage estimates.

8-107. To locate a fire's origin, you may have to reconstruct the walls, replace the loose boards and doors, or rearrange the furniture. Obtain as much information as possible about the types of materials that were in an area. Examine the remains because they can indicate the direction of the heat flow. However, factors such as drafts can also affect a fire's spread and heat flow. The condition of metals, grass, wood, plastics, and other materials are good indications of the temperatures at certain spots.



WOOD

8-108. Char depth indicates the length of time that wood burned. Most woods will char at the rate of 1 inch per 40 to 45 minutes burn time at 1400 to 1600°F. Demarcation lines between charred and uncharred material are indicators of the type of heat involved. For example, if you chop or saw through charred boards located near a fire's origin, there should be sharp, distinct lines between charred and uncharred wood. This will occur if the fire was fast and intense and extinguished quickly. The wood will show a gradation of char and a flat, baked appearance throughout, if a fire was long and slow.



GLASS

8-109. Glass is composed principally of silicon and lime. Glass will soften at 1200° to 1400°F and will become molten above 1600°F. Examining the glass can provide information as to how a fire's heat reacted on the glass or if other forces acted on the glass.


	Heat. The following explains how heat can react on glass:

	Broken pieces from windows in clear, irregular, block-shaped pieces indicate a rapid, intense buildup of heat in a 1- to 5 minute time frame.




	Heavily glazed pieces with little or no stain indicate an intense heat with a slow buildup.




	Heavily stained pieces with no crazing indicate a slow buildup with considerable smoke. Half-moon checks on a stained side indicate that the glass was still in the frame during a fire and that water splashed on the glass.




	Unstained or heat-checked pieces found on the floor indicate that the glass was broken by intense heat early in a fire.




	Other forces. The following lists reactions glass has from other forces:

	Clear, long, rectangular pieces inside a building indicate that some other force (forced entry) broke the glass.




	Radial cracks in glass emitting from the point of impact and concentric cracks around the point of impact indicate that the glass was broken by a blow from a hard object. The glass near the break comes out in rectangular- or triangular-shaped pieces.




	Thermal cracks in glass have no pattern and pieces are oddshaped.




	High-intensity explosives (dynamite) cause glass to sliver.




	Low-intensity explosives (dust or gas) cause glass to break off in chunks.








METAL

8-110. Most chromium or shiny metal surfaces, such as light fixtures, toasters, and irons, turn different colors when subjected to intense heat. The color variance could indicate the progress of a fire.



CAUSE OF A FIRE


	8-111. When investigating the cause of a fire, first consider common causes, such as discarded cigarettes, overheated or defective stoves or flues, faulty electrical appliances, and slag or sparks from welding and cutting machines. If none are the cause of a fire, question all the people who are at the fire scene (mainly building occupants), the people who were present at the time of or immediately before the discovery of the fire, and the people who had left the building and may have returned. When investigating a fire's cause—

	Reconstruct all the areas as much as possible.




	Determine the heat path and the fire's point of origin.







	• Determine the approximate burning time.

	Evaluate the combustion characteristics of the materials involved.

	Compare similar materials and situations, if possible.

	Fit the known facts to the various possibilities.

	Compare the information from the occupants and neighbors as to the activities before the fire.



8-112. Extensive investigations are required for high property-loss fires or those involving loss of life. Appointed officials, assisted by the fire marshal and appointed aides, usually conduct these investigations. Before moving or shoveling out any material, carefully examine the layers of material as you work to the floor. This method could show the sequence of materials burned from the point of origin. In a fire, aluminum and similar alloys will melt fairly early, splash or run on other materials, solidify at lower temperatures, and protect the material from further damage.



LOSS ESTIMATE


	8-113. Loss estimates are calculated after you complete salvage operations. Inventory all remains and compare that list with a prefire inventory list. Loss includes damages from smoke, heat, water, and fire. Installation engineers often assist in estimating loss value. The fire chief examines the fire scene and writes a brief description of the extent of the physical damage.

	8-114. On an installation, the organization that is responsible for construction contracts estimates partial losses of Army structures. Total structural loss is the structural value taken from a recent prefire real-property report. Because construction costs fluctuate, evaluators should make an estimate based on current restoration costs. Vehicle and aircraft losses will be determined by replacement in kind for partial losses and recorded inventory value less salvage for total losses.

	8-115. When preparing a preliminary report, the fire chief should not go into detail in a loss estimate. If available, the fire chief should use the estimate that the evaluators provide. If the two estimates vary greatly, a further investigation may be necessary. Either party may have overlooked important evidence during their evaluation, which would account for a discrepancy.





FINAL ACTION


	8-116. In large fire operations, the SFO must obtain as much information as possible, such as the names of witnesses, statements, photographs, a sketch of the building, and the location of apparatus and hose lines. Firefighters not involved in salvage and overhaul operations should return to the station. Crew chiefs should double check the area to ensure that all the equipment and tools are back on the fire apparatus. If a building occupant borrows fire equipment, the fire personnel must have a receipt for the equipment and leave instructions on returning the equipment.

	8-117. Before leaving, reload hose lines in the bed of the fire truck in case an emergency occurs before returning to the fire station. If you used only a few sections, you may roll and stack the hose line on the tailgate.





RETURN TO QUARTERS

8-118. Once back at the station, the crew chief in charge reports on the status of his truck to the alarm-room operator. He also notifies the alarm-room operator when his truck is back in service. The fire chief or crew chief completes the required fire reports and makes entries in the daily log book. Firefighters—


	Check the fire apparatus.

	Wash the tires and inspect them for cuts, nails, and other damages.

	Check and resupply the fuel, oil, and water levels in the radiator and booster tank.

	Replace the used hose lines with clean, dry hose lines.

	Wash the dirty hose lines and place them on racks to dry.

	Roll clean, dry hose lines.

	Wash wet salvage covers, inspect them for cuts and tears, and hang them to dry.

	Inspect the ladders for damages.

	Clean and dry all dirty and wet tools and appliances.

	Apply a light coat of oil on the metal surfaces that might rust.

	Wash the entire fire apparatus to remove mud, dirt, and carbon.



8-119. After completing all clean-up operations, the crew chief or assistant chief should conduct a general discussion with all fire personnel involved in the operation. The crew chief should review the entire operation, pointing out negative and positive aspects of the firefighter's actions. Before conducting a general discussion, the crew chief should administer private reprimands as a means of correcting individuals who committed serious mistakes. If the entire crew needs improvement, the crew chief should conduct training sessions and drills. If an individual or the entire crew does exceptionally well, the crew chief should extend praise during the general discussion.






Chapter 9 — Miscellaneous Facility-Based Fire-Fighting Operations

9-1. Miscellaneous fire fighting generally refers to any fire-fighting activity that does not involve structural or crash/rescue fire fighting. Tactical petroleum terminals (TPTs), logistics bases, internment/ dislocated civilian camps, and general support hospitals are some of the special mission areas that firefighters support. These infrequently encountered, vital missions probably require firefighters to focus even harder on training because they see so little of them.


TACTICAL PETROLEUM TERMINAL



MISSION


	9-2. One of the major facilities that will require fire-fighting support in the AO will be the TPT. The mission of the fire-fighting team with a TPT in its AO will be to—

	Position organic fire-fighting teams.




	Conduct sustainment training of POL crews to use the organic firefighting equipment.




	Respond to all incidents involving the TPT.








SITE DESIGN


	9-3. The TPT has organic fire-fighting equipment in its design, but the equipment is a first-response measure only. The fire-prevention section of the LA or the LB team will conduct an on-site inspection to ensure that the firefighting suppression sets have been placed in the most effective locations. The TPT personnel will inspect within their area to ensure that—

	Berms are properly placed around storage areas in case of leaks or spills.




	All leaks and spills are reported as required, to include the appropriate Army safety and environmental protection functional offices.




	The areas are spaced out to control the spread of fire.








TRAINING

9-4. Personnel assigned to a TPT will have little or no training on how to use fire-suppression equipment. Therefore, fire-fighting teams will have to train key personnel at the terminal so that TPT personnel can perform in case of an emergency. Training will include—


	Putting the fire suppression sets into service.

	Conducting daily preventive maintenance checks and services (PMCS) of the set and their personal protective clothing.

	Using the sets effectively in an emergency.





ADDITIONAL SUPPORT


	9-5. In any incident, the fire-fighting teams should respond to extinguish the fire and contain the vapors. They will also ensure that fire-suppression sets are reserviced and back in operation in a timely manner.

	9-6. When responding to fires in a TPT, the fire-fighting teams must ensure that they do not cause more damage than the fire; therefore, prefire planning is important in a TPT. Networks of piping, valves, pumps, and storage bladders will be interconnected throughout the site. Special care should be noted for shut-off valves and response routes.

	9-7. If a storage unit is fully involved and extinguishing the fire poses more of a threat because of vapors, the fire-fighting teams will protect the other storage areas and allow the fire to burn. Controlling runoff is very important in fighting a fire in a TPT. Firefighters must channel the runoff and control it to ensure proper cleanup after extinguishing the fire.





FIRE-SUPPRESSION EQUIPMENT

9-8. The basic load in a TPT will be 18 fire-suppression equipment sets. Table 9-1 lists the components of one set; Figure 9-1 shows one set. Each set must be inspected and placed in service, according to TM 10-4210-235-13, before a TPT can operate.

Table 9-1. Items in one fire-suppression equipment set








	Number
	Component




	1
	Trailer-mounted, twin-agent unit, 100-gallon AFFF, premixed/250-pound Purple K, 150-foot attack

line



	1
	Auxiliary hose cart with additional 150-foot attack line



	3
	Set of aluminized protective gear, 1 each of small, medium, and large



	5
	20-pound, dry-chemical extinguisher



	3
	Complete recharges for twin-agent unit





9-9. The fire-suppression equipment sets are designed so that the POL handlers use them as a first response to a fire. Pre-positioning the sets is key to their successful use in an emergency. Once the sets are in place, they are considered fixed. The sets must be placed close enough to the danger areas (300 feet maximum for the attack line) but not in the immediate area to preclude their use. Each storage area should be accessible by at least two sets. Additional sets should be in loading and unloading areas where pumps are located. If possible, a free set should be available for hooking up to a vehicle and repositioned, as required, to support other fixed locations in case of an incident.


[image: Figure 9-1. Fire-suppression equipment set]
Figure 9-1. Fire-suppression equipment set



LOGISTICS BASE

9-10. Fire-fighting teams assigned to major logistics bases will be involved in emergencies involving internal and external storage, bulk POL products, HAZMAT storage, tent cities, vehicles, and personnel incidents. Their missions will include the following:



FIRE PROTECTION AND PREVENTION

9-11. Fire-fighting teams will assist in planning a base. The LA team should be available to the commander during site planning and once the operations begin. Fire prevention should be a high priority on a commander's list. Access to storage areas must allow for movement of fire-fighting apparatus, including water tankers. Temporary water points should be placed for maximum usage in high risk areas. Areas that store HAZMATs should be noted on response charts, and all crews must be made aware of these areas. Material data sheets should be available before an incident occurs for prefire planning.



HAZARDOUS MATERIALS

9-12. Fire-fighting teams must ensure that—


	HAZMATs are stored according to current safety and environmental protection regulations.

	All reactive materials are stored in separate locations in case of a breech of containers.

	All personnel, including the fire-fighting crews, who work in an area where containers are stored are aware of the possible dangers involved with a container breech.





OTHER MISSIONS

9-13. Fire-fighting teams on a logistics base will also assist in rescue operations and in emergency medical services, as required.



INTERNMENT/DISLOCATED-CIVILIAN CAMP


	9-14. Fire-fighting teams assigned to protect internment/dislocated-civilian camps are responsible for the following:

	Fire protection and prevention. Fire prevention should be a high priority on the commander's list.




	Assistance in base planning. Fire-fighting teams will be required to assist in base planning. Members of the LA team should be available to the commander during site planning and once operations begin. They should ensure that access to their stations allows for movement of fire-fighting apparatus, including water tankers.








GENERAL-SUPPORT HOSPITAL

9-15. Fire-fighting teams assigned to protect a hospital are responsible for the following:


	Fire protection and prevention. Prevention should be a high priority on the commander's list. Fire-fighting operations must be quick and confining the fire, a priority. Prefire plans and control points should be developed during set up or as soon as possible. The fire-prevention section must monitor the storage of HAZMATs and compressed gasses.

	Support of all MEDEVAC missions. Fire-fighting teams will assist medical personnel in evacuating the sick and injured, when required.

	Assistance in base planning. Members of the LA team should be available during site planning and once the operations begin. They should ensure that access to their stations allows for movement of firefighting apparatus, including the water tankers.







Chapter 10 — Fire-Fighting Operations Involving Explosives

10-1. This chapter addresses the basic knowledge that firefighters need to handle incidents when munitions, ordnance, or chemical weapons are involved in a fire. The chapter will show the various types of warning signs/placards, how to mark ordnance, and what ordnance should look like. Emergency procedures on when to fight such fires or when to evacuate will be discussed. The last section will cover UXO. In recent operations, lack of knowledge and/or training about UXO has killed more soldiers than the enemy has. Whether at an incident or responding to one, firefighters need to know how to report UXO.


COMMANDERS


	10-2. All commanders are responsible for preventing accidents involving personnel operations and activities under their jurisdiction. They are responsible for storing and transporting nuclear, chemical weapons and munitions, and any other HAZMATs. Commanders will ensure that—

	Personnel who handle and transport HAZMATs understand the procedures to initiate when spills, leaks, fires, and other emergencies occur. Chapter 11 details procedures personnel should use in HAZMAT fires.




	Fire departments in the mutual-aid agreement chain are informed of the type of situation that they are responding to and the procedures to use at the scene.




	SOPs address nuclear, chemical, and HAZMAT control and movement, fire-equipment placement, exposure control, and evacuation procedures.








FIRE DEPARTMENTS

10-3. Fire departments provide C2, fire extinguishment, and HAZMAT stabilization at an emergency site. After controlling an emergency, firedepartment personnel monitor the cleanup operations to prevent further life or property loss.



SUPPORT AGENCIES


	10-4. Fire departments are not equipped to handle large HAZMAT emergencies. They will need assistance from many of the following:

	Bioenvironmental engineer.




	Base environmental coordinator.




	NBC section personnel.







	Containment and decontamination personnel.

	Medical personnel.





FIRE DIVISIONS



DIVISION 1


	10-5. Division 1 deals with Hazard Class 1.1 materials, which are explosives and liquid propellants. The primary hazard is mass detonation. The Department of Transportation (DOT) classifies this division as explosive Class A. When dealing with this hazard, firefighters—

	Perform rescue operations before extinguishing a fire.




	Attempt to extinguish a fire if nonexplosive and explosive materials are separated or if the fire chief approves extinguishing procedures.




	Take protective cover if personal safety is in jeopardy.








DIVISION 2


	10-6. Division 2 deals with Hazard Class 1.2 materials, which are fragmentation ammunition and explosives. The primary hazard is explosion with fragments. When dealing with this hazard, firefighters—

	Fight a fire when possible. If not possible, they prevent it from spreading.




	Provide protection from fragments because such items could detonate.







	10-7. Division 3 deals with Hazard Class 1.3 materials, which are ammunition and explosives. The primary hazard is mass fire. The DOT classifies this division as explosive Class B. When dealing with this hazard, firefighters—

	Fight the fire, if explosives are not directly involved.




	Immerse the white phosphorus (WP) in water or continuously spray it with water if WP ammunition is involved.




	Apply dry sand or dry powder if hexachloroethane (HC) and incendiaries are involved.




	Allow magnesium to cool if pyrotechnics and magnesium incendiaries are involved and if the magnesium is not on flammable materials. If the magnesium is on flammable materials, they spread a 2-inch layer of dry sand or powder on the floor, rake the burning material onto the layer, and mix them together. They protect the adjacent facilities and equipment. Firefighters will not use carbon dioxide (CO2), Halon extinguisher, or water.






10-8. Division 4 deals with Hazard Class 1.4 materials, which are ammunition and explosives. The primary hazard is moderate fires without a blast hazard. When dealing with this hazard, firefighters—


	Fight the fires.

	Should be aware that minor explosions could occur, resulting in the release of hot fragments.





FIRE SYMBOLS

10-9. Figure 10-1 shows the fire symbols that identify the fire divisions. The background color is orange, and the number that identifies the division is black. The symbol color follows the DOT labels and placards for explosive Classes A and B. Symbols indicating special hazards, such as toxic chemicals and nuclear weapons, are displayed in addition to the fire symbols.


[image: Figure 10-1. Fire symbols]
Figure 10-1. Fire symbols

10-10. Fire symbols are displayed on the exterior of buildings and storage sites containing explosives or ammunition. Removable placards or boards showing the symbols may be used on buildings or storage sites in which explosive contents frequently change. The symbols must be visible to approaching fire-fighting crews from the maximum practicable distance. Fire symbols are not required on earth-covered magazines or on outdoor riveted sites restricted to storing hazard Class 1.1, (18)1.2, (12)1.2, and (08)1.2 materials. However, for safety, commanders may designate blocks in earthcovered magazines as areas containing HAZMATs and may require the display of the appropriate fire symbol.

10-11. Warehouses and other facilities used for storing empty explosive containers that have not been decontaminated will display a division 4 symbol. Buildings containing radioactive materials will use the standard radiation symbol described in 10 Code of Federal Regulations (CFR) 20.1901 and 20.1902.

10-12. While on Army installations, all railroad cars and vehicles containing ammunition, explosives, and HAZMATs must display a fire symbol. Installation railroad cars and vehicles not destined for movement off the installation shall display at least two fire symbols. Installation transport vehicles destined for shipments off the installation, commercial railroad cars, and motor vehicles will display placards according to DOT regulations when containing ammunition or explosives. Fire symbols or placards are placed on all transport vehicles before loading and are removed after unloading. See Figures 10-2 and 10-3 for placard locations on railcars and vehicles.
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Figure 10-2. Placard placement on railcards


[image: Figure 10-3. Placard placement on trucks]
Figure 10-3. Placard placement on trucks

10-13. When the fire symbols or topography- and vegetation-shield symbols are not displayed on structures, maintain a master list or map indicating the storage-site locations, fire and chemical symbols, and empty sites. Update and post this list or map at all the entrances, control stations, and control points servicing the storage location. Fire-fighting, guard, and emergency forces should have a copy of this list or map. This provision for lists and maps does not apply to chemical agents and chemical-munitions storage and operating facilities. The personnel in charge of HAZMAT storage or shipping are responsible for changing the fire symbols or DOT placards when necessary.



CHEMICALS

10-14. Storage and operating facilities and vehicles that deal with chemical agents and munitions will display the appropriate chemical-agent symbol. Figure 10-4 shows the chemical-hazard symbols. The color of symbol 1 (Figure 10-4) will indicate which set of protective clothing that fire crews must wear. Symbol 2 (Figure 10-4) is posted when there is a presence of incendiary and readily flammable chemical agents. This symbol indicates that fire crews must wear breathing apparatus. Symbol 3 (Figure 10-4) is a warning against extinguishing a fire with water. A dangerous reaction will occur if water is applied. This symbol may be posted with other symbols, if required.

10-15. Below is a description of the chemical-symbol sets. If fire crews are equipped with heat-resistant bunker gear and a protective mask or a SCBA, they do not need the protective clothing identified in sets 2 and 3 when fighting fires involving materials identified in these sets.


	Set 1. The symbols in this set have a blue background and a red rim and figure. The symbol indicates the presence of highly toxic chemical agents that may cause death or serious damage to bodily functions. Fire crews must use the M9 protective mask or SCBA and impermeable suit (hood, boots, undergarments, coveralls, gloves, and protective footwear).

	Set 2. The symbols in this set have a blue background and a yellow rim and figure. The symbol indicates the presence of harassing agents (riot-control agents and smokes). Fire crews must use the M9 protective mask or SCBA, coveralls, and protective gloves.

	Set 3. The symbols in this set have a blue background and a white rim and figure. The symbol indicates the presence of WP and other spontaneously combustible materials. Fire crews must use the M9 protective mask or SCBA and flame-resistant bunker gear.



10-16. Table 10-1, page 10-8, shows the chemical agents most used in ammunition and the combinations of chemical-hazard symbols that are required on chemical-storage facilities.
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Figure 10-4. Chemical-hazard symbols
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Table 10-1. Chemical agents used in ammunition



FIRE-FIGHTING PROCEDURES

10-17. How to fight a particular fire will depend on the type of ordnance involved, how long the fire has been burning, how large the fire is, how long the ordnance has been exposed to the fire, and whether or not any personnel are trapped. The SFO must make a quick, accurate decision. However, any decision that he makes must ensure the crew's safety above all considerations.



AMMUNITION AND EXPLOSIVES

10-18. The fire crews must know the specific reactions that occur when ammunition and explosives are exposed to heat or fire. They must be informed of the known hazards and conditions that exist at a fire scene before proceeding to a fire. Ammunition fires containing explosives and chemical agents require special precautions. The crews will follow the procedures for the fire division covering the materials involved in a fire.



Divisions 1 and 2

10-19. Materials in these divisions could detonate, causing a moderate-tosevere fragmentation hazard. The fire crews will not approach the area closer than 1,000 feet for every 50,000 pounds of explosives involved in a fire. Mobile equipment will be kept at a protected location. The fire chief and SFO of the responding unit determine if the facility is safe to approach. They agree on procedures and then direct fire crews on how to approach the facility and extinguish a fire. The same procedures apply to protecting adjacent buildings from fire.



Division 3

10-20. Fires involving materials in this division produce wide-spread, intense radiant heat that is dangerous to personnel and equipment. If a fire is minor and controllable, fire crews will confine operations to preventing it from spreading to other buildings.



Division 4

10-21. Generally, materials in this division present only a fire hazard. The fire crews fight a fire with portable and mobile fire-extinguishing equipment until it is extinguished.



CHEMICAL WEAPONS

10-22. Chemical weapons are designed to cause injury, disability, or death from skin contact, inhalation, or ingestion of chemical agents. Responding crews must approach the emergency scene cautiously. The success of a chemical-rescue operation will depend on the—


	Knowledge that the fire crews have about chemical-weapons procedures.

	Training that personnel receive using rescue equipment.

	Implementation of suggested changes or improvements that result from discussions about chemical incidents.



10-23. Chemical weapons contain flammables or explosives that propel and disseminate the chemical agent. When exposed to high heat, the agent is consumed and dissipated; however, responding crews cannot accurately determine if a fire has consumed the chemical. Therefore, they must assume that these chemicals are present and must use extreme caution when in or near the smoke from such chemical fires. Military installations that routinely handle chemical weapons will have teams or fire-rescue personnel trained and equipped to perform rescue and decontamination operations. Most fire departments will have HAZMAT teams to assist when necessary.

10-24. The chemicals in weapons are stored as a solid, liquid, or gas but are disseminated as a gas. Therefore, fire crews may not see spills or agents on the ground. They must recognize the symptoms of chemical contamination. The five basic categories of chemical agents and the exhibited symptoms of exposure follow:



Nerve Agents

10-25. Nerve agents are designed to cause death or disability by disrupting the voluntary nervous system (arms, legs, and throat) and the involuntary nervous system (eyes, lungs, and heart). The agents are inhaled or absorbed through the skin. Symptoms include pinpointing of the pupils, tightness of the chest, runny nose, vomiting, and diarrhea, followed by total paralysis and death.



Blister Agents

10-26. Blister agents cause severe blistering, disability, and injury to mucous membranes (mouth, throat, lungs, and eyes). The liquid or fumes of blister agents are inhaled or absorbed by the skin. Symptoms include formation of blisters in the lining of the mouth, throat, and lungs.



Blood Agents

10-27. Blood agents inhibit the blood from using and transporting oxygen to muscle and tissue. Blood agents are absorbed through the skin. Symptoms include disruption of the victim's metabolism and eventual suffocation.



Choking Agents

10-28. Choking agents, which are inhaled, cause inflammation of tissues and of the air passageways. Symptoms include restricting and narrowing of the air passageway, causing the victim to choke.



Riot-Control Agents

10-29. Riot-control agents cause eye irritation and skin burns. The agents are absorbed through the skin. Symptoms include burning sensations and excessive tearing. When notified of a chemical accident, the responding crews will don SCBA and rubber suits, if available. If this equipment is not available, the crews will don full turnout clothing. When turnout clothing is used, access to contaminated areas is restricted.

10-30. The responding crews will advance to the emergency site using the most direct route, keeping in mind wind direction, temperature, and other weather conditions. The fire crews should approach a fire from the upwind side to minimize their exposure. If winds are low or variable, the hazardous areas will be broad. If winds are high, the hazardous areas will be narrow, but will extend further downwind.

10-31. At the scene, the technical advisor determines the action of the responding crews. If a rescue or life-threatening situation does not exist, the fire crews' actions will be to evacuate personnel and prevent a fire from spreading to other areas. If rescue is necessary and the fire crews have adequate protection, they enter the site from the upwind side and cover burning materials with AFFF before attempting rescue operations. When rescue is possible, the rescue personnel—


	Locate the victims.

	Wash the victims' faces with plain water.

	Move the victims to a safe, upwind location.

	Examine the victims for injuries and agent symptoms.

	Wash the victims' open wounds with clear water and cover them with an uncontaminated dressing.

	Release the decontaminated victims to the medical personnel.



10-32. After completing rescue operations, all fire-department personnel will remove their contaminated clothing and wash or shower, using a 5-percent bleach-in-water (HTH) solution. They will check each other for agent symptoms. No personnel or clothing will be allowed from a site until the commander's technical representative certifies that the clothing and personnel have been decontaminated.



NUCLEAR WEAPONS

10-33. DA policy states that fire personnel should continue to fight a nuclearweapons or nuclear-components fire as long as they can—


	Prevent loss of life or serious injury.

	Prevent contaminants from scattering, especially plutonium.

	Save burning aircraft, vehicles, and structures and any nuclear contents.

	Prevent property or material damage.



10-34. Nuclear weapons are designed to prevent nuclear yield if accidentally detonated. However, nuclear weapons can yield nuclear material if the mass of nuclear material receives even compression by the detonation of surrounding high explosives. The high explosives and nuclear material are the most hazardous components of nuclear weapons. Other components may produce hazards; however, precautions taken against the high explosive and nuclear materials adequately cover other components.

10-35. Burning high explosives have certain characteristics that fire crews should recognize. The high temperature that oxidizes the explosive causes torching (a hot, forceful flame from burning petroleum fuels or other materials). The smoke of burning explosives has a lighter color than the smoke of other burning fuels. As high explosives burn, they melt and drip, flow, spread, and mix with surrounding materials. High explosives can pick up impurities that make them more dangerous than before they melted.

10-36. Nuclear materials disperse as finely divided particles when the high explosives in the weapons impact or detonate. The nuclear materials in the weapons disperse as oxides if they burn. These particles and oxides are alpha emitters that have very short ranges and cannot pierce the skin. When particles or oxides are suspended in the air, they can be swallowed or inhaled or absorbed through cuts in the skin (a more dangerous source of entry into the bloodstream).

10-37. Inhaling oxidized nuclear material is the principal method by which personnel are contaminated. The hazards are reduced once the particles settle to the ground. Fire crews must be careful not to disturb these particles once they have settled. If they must enter a contaminated area, they should—


	Occupy the area as little as possible.

	Use the SCBA or respirators and wear protective clothing.

	Use a wet handkerchief over their nose and mouth if the SCBA or respirators are not available.



10-38. In any nuclear-weapons emergency, the first priority is to evacuate all nonessential personnel. The minimum clearance distance is 3/4 mile. The SFO assesses the situation and decides whether to fight a fire, maintain firefighting efforts, or withdraw from the scene. The amount of time available to fight a fire varies from a few minutes to an indefinite period, depending on the weapon casings and the intensity and proximity of the fire to the nuclear weapons.

10-39. When possible, fire crews should cool the weapons while controlling a main fire. Water is the most effective agent for cooling. If the available water supply is adequate, they may be able to cool the weapons and extinguish a main fire simultaneously. If the water supply is not adequate for both operations, fire crews should use other agents, such as AFFF, to cool the weapons. The disadvantage of AFFF is that it conceals the extinguished but dangerous residue. If the nuclear weapons are in an area adjacent to a fire, fire crews must try to cool the weapons while extinguishing the fire. If the water supply is not adequate to cover both operations and the weapons are in an area where heat absorption is minimal, they should extinguish the fire.

10-40. When an explosion is imminent, fire crews must withdraw to an area at least 2,000 feet from the fire. They must not attempt to fight the fire. After fire crews do extinguish a fire, they should withdraw to a minimum distance of 2,000 feet from the fire area. Trained disposal and decontamination teams will be the only authorized personnel allowed in the fire area to monitor the activity of the nuclear weapons. All fire personnel and equipment that may be contaminated from the smoke of burning nuclear weapons will be isolated in a separate area. Trained teams will monitor the fire personnel and equipment and release them after decontamination is completed.

10-41. The military services and the Energy Research and Development Administration (ERDA) maintain trained teams. These teams are responsible for and equipped to detect radiation, neutralize weapons, and decontaminate areas containing explosives or nuclear materials. When the military or ERDA is notified of a nuclear-weapons accident, they will dispatch any of the following to the accident area:


	Nuclear emergency teams.

	EOD detachments.

	Radiological-contamination (RADCON) teams.

	Alpha teams.

	Radiological emergency medical teams (REMT).



10-42. On the battlefield, one common hazard is the UXO emergencies that fire-fighting units will respond to as the EOD units conduct their UXO reconnaissance. Because of this, fire-fighting units must coordinate with EOD before entering an area that is contaminated with UXO.



UNEXPLODED ORDNANCE



DROPPED MUNITIONS

10-43. Dropped munitions are those munitions that are dropped by highattack aircraft or by helicopter. They may be designed to explode on impact or as an airburst, or they may lie in place until disturbed. Dropped types of UXO include the following subgroups:


	Bombs—includes general purpose; demolition; rocket-assisted, armorpiercing; fragmentation; chemical; fire; incendiary; and smoke bombs.

	Submunitions—includes mines and grenades.





PROJECTED MUNITIONS

10-44. Projected munitions are fired by artillery, rockets, or mortars. They may be designed to explode on impact or as an airburst, or they may lie in place until disturbed. Subgroups of projected munitions include the following:


	Projectiles—includes artillery, fine-stabilized, and rocket-assisted projectiles.

	Mortars—includes high explosives, illumination rounds, and WP/ smoke rounds.

	Rockets.

	Guided missiles.

	Rifle grenades.





THROWN AND PLACED MUNITIONS

10-45. Thrown munitions are commonly referred to as hand grenades. They are classified as fragmentation, offensive, antitank, smoke, and illumination. Placed munitions are referred to as land mines. The two types are antipersonnel and antitank.



UXO HAZARDS

10-46. UXO is a hazard to a fire-fighting team because it can kill people and destroy objects, or it may delay a team's response to an emergency, thus causing more destruction. Fire-fighting crews must be observant of response routes and of the AO, especially when responding during or immediately after an attack. Vehicle operators must be aware of all the activities occurring around the vehicle at all times. Crews must watch the entry and exit points for any signs of placed charges set to inflict injuries or death to emergency crews. UXO hazards may also be present at aircraft incidents. The munitions may be scattered on the area of the incident from the impact.



UXO SPOT REPORT

10-47. When crews encounter UXO, their first action should be to stay clear of the area and report to the higher command. An UXO spot report will contain as much of the following information as possible and be forwarded to the supporting EOD team(s) by the most expeditious means available:


	Line 1—date/time group.

	Line 2—reporting activity unit identification code (UIC) location (grid).

	Line 3—contact method (radio frequency, call sign, phone number).

	Line 4—type of munitions (dropped, placed, projected, thrown).

	Line 5—NBC contamination.

	Line 6—resources threatened.

	Line 7—impact on mission.

	Line 8—protective measures taken.

	Line 9—recommend priority (immediate, indirect, minor, no threat).







Chapter 11 — HAZMAT Incidents and Fire Procedures

11-1. This chapter sets the doctrinal standards for actions that the initialresponse team will take when responding to a HAZMAT release in the TO. The chapter also outlines the minimum requirements and specific operating guidelines that should be considered when dealing with HAZMAT incidents. All Army fire-fighting teams and soldiers who respond to HAZMAT incidents and the incident commanders who are responsible for managing HAZMAT incidents should follow these recommendations.


SECTION I. HAZMAT INCIDENTS


SCOPE


	11-2. Engineer fire-fighting teams will initially handle HAZMAT incidents that they encounter during operations in a combat environment or stability operations and support operations. The degree of response and mitigation of the incident will depend on available resources and the danger to personnel and equipment. The mission of the fire-fighting teams is to provide initial control and containment, investigate, decontaminate, safeguard, and secure the scene of the HAZMAT incident.

	11-3. The following items are guidelines for initial-response teams dealing with HAZMAT incidents in a TO. Most of the guidelines also apply to installation fire-fighting detachment initial-response teams.

	Initial-response teams do not correct HAZMAT release sites. They will do everything possible to contain a spill. A specialist (probably contracted) will correct a situation.




	Since each initial-response team is different, the area commander will establish an initial-response team or teams to meet the threat of a HAZMAT release.




	Releases that will require an initial response are located in the rear areas.




	Releases in a main battle area will not require an immediate response; however, they must be corrected after a battle is over.




	During contingency operations, a HAZMAT incident may require initial-response actions, depending on the mission and the HN's requirements.








RESPONSIBILITIES

11-4. Whether military or civilian, all leaders must know how and what to do in case of a HAZMAT incident. The following paragraphs will define those responsibilities and who must carry them out. Regardless of size, a HAZMAT incident can have a serious impact on an operation in either a tactical or nontactical environment.



DEPLOYED MILITARY PERSONNEL

11-5. All military and civilian personnel deployed to a TO will immediately report incidents involving hazardous wastes (HWs) or HAZMATs through their chains of command. All commanders will forward the reports of these incidents to the division or corps Assistant Chief of Staff, G3 (Operations and Plans) (G3).



FIRE-FIGHTING TEAMS

11-6. All fire-fighting units responsible for HAZMAT incidents will be prepared to respond to all HAZMAT incidents within their AO. The primary operational goal of the fire-fighting teams/HAZMAT response teams when dealing with HAZMATs will be isolating and containing the materials.



INCIDENT COMMANDER


	11-7. The incident commander will assume control of the scene beyond the capabilities of the first-responder's awareness level. The commander must have training at least equal to that of the operational-level responder's and have additional training relating to HAZMAT incident management. No matter what the level of the incident or the personnel operating at an incident, the incident commander must be trained and competent in the following areas:

	The unit's SOPs and the TO's response plans.




	The emergency operations plans.




	The hazards and risks of operating at a scene.




	The unit's and HN's resources.




	The importance of decontamination.




	Incident-reporting requirements for before-, during-, and afterresponse operations.




	11-8. The incident commander works from the strategic level and develops the overall response objectives; he should not become involved in tactical operations. He is responsible for the safety of the response personnel, the soldiers in an affected vicinity, and the public. He controls an incident and ensures that only minimal harm occurs to the environment and property.





HAZMAT-INCIDENT RESPONSE PROCEDURES

11-9. The fire-fighting teams and the SFO or noncommissioned officers (NCOs) arriving on the scene of a HAZMAT incident must meet many basic objectives. These objectives parallel those associated with a fire response and include the following:


	Sizing up the situation and establishing command.

	Controlling access to the scene, securing the scene, and isolating the hazard.

	Identifying the hazard and evaluating the risk.

	Rescuing and evacuating personnel and victims.

	Staging the resources.

	Confirming that applicable hazardous-substance-release reporting requirements have been met.

	Reevaluating the situation (ongoing).





SIZING UP AND ESTABLISHING COMMAND

11-10. The first step in a HAZMAT incident is to size up the situation and establish command. Sizing up is an ongoing process and impacts all the phases of planning and decision making that take place during any incident. Sizing up starts when an incident is dispatched and continues through the entire incident as more information is obtained. Upon receiving a report of a potential HAZMAT incident from military, civilian, or HN sources, the LA team shall initiate a HAZMAT response.

NOTE: HAZMAT incidents could affect tactical missions; the local commands should be contacted immediately.


	11-11. An initial HAZMAT response may consist of—

	First responders.




	A local unit/area response team, if applicable or available.




	An incident commander.




	Other fire-fighting teams.




	11-12. A HAZMAT incident requires a more cautious, methodical, and deliberate sizing up than most fire situations. Prematurely committing equipment and personnel to unknown, potentially hazardous situations or locations must be avoided. Recognizing and identifying HAZMATs must be performed first. (In HAZMAT incidents involving military personnel and equipment, response teams should already know what materials are involved because of the placards that are on the containers or buildings and the documentation that is on file.)

	11-13. After sizing up the situation, the incident commander will establish a set of objectives and the amount of resources that are needed to accomplish the objectives. Factors such as preplanning information, reports from responsible parties or witnesses, odors, visual factors (placards, labels, container size and shape), time, location, and weather play a vital role in formulating the objectives. The critical step to objective development is identifying the hazard and assessing the potential harm.



11-14. First responders should always size up a situation conservatively, with an orientation toward public health and safety. They should concern themselves with their safety and that of the personnel in the vicinity. The SFO will notify the adjacent units and response teams.



CONTROLLING ACCESS TO THE SCENE, SECURING THE SCENE, AND ISOLATING THE HAZARD


	11-15. The first action that the commanding officer should take during a HAZMAT incident is to close all access areas to the scene. (If necessary, he could establish controlled access areas to secure a given area properly and prevent needless exposure to dangerous substances.) If the quantity of chemicals or materials involved in the incident is significant, then the incident commander will advise the area commander and his chain of command.

	11-16. In most cases, establishing a controlled access area should start with an outside perimeter and work toward isolating the HAZMAT incident. The hot, warm, and cold zones should be established after the outer perimeter is secured. As soon as the zones are defined, and possibly marked with different tape colors, personnel should be assigned to control entry to the zones. These zones are defined as follows:

	Hot—the area that immediately surrounds a HAZMAT incident and then extends far enough to prevent adverse effects from HAZMAT releases to personnel outside the zone. The zone is also referred to as the exclusion zone or restricted zone.




	Warm—the area where personnel and equipment are decontaminated and the hot-zone support takes place. It includes control points for the access corridor and thus assists in reducing the spread of contamination. The zone is also referred to as the decontamination, contamination reduction, or limited-access zone.




	Cold—the area that contains the command post (CP) and other support functions that are deemed necessary to control an incident. The zone is also referred to as the clean zone or support zone.




	11-17. The incident commander will establish control as soon as possible. Doing so is necessary to control and direct the operations and movements of the on-site personnel to prevent possible contamination. A site map that shows wind direction and topography could be helpful. Boundaries for the various control zones are established using information based on the—

	Contaminant.




	Wind speed and direction.




	Degree of risk (toxicity) from the HAZMATs.




	Size and location of the spill or release.




	Tactical situation.




	Other factors that are gathered at the incident site.




	11-18. Personnel should move only through the access control points to prevent contamination across the zones. Assigned team members should monitor the control zones to ensure that they are properly located as an



incident progresses. Depending on the incident, the control zones may have to be expanded or reduced.



IDENTIFYING THE HAZARD AND EVALUATING THE RISK

11-19. Once a scene is initially secured, the access controlled, and the hazard isolated, the types of HAZMATs must be more positively identified. The incident commander will secure additional information Further identification is necessary to assess the risk that the hazards present to the fire personnel, populace, resources, and environment. Knowing more about a HAZMAT allows the first responders or a HAZMAT team to do the following:


	Determine who must be evacuated.

	Define what personal protective equipment must be used.

	Establish the decontamination sites and procedures.

	Relocate the zones and areas as necessary.

	Identify the needed resources.

	Identify any environmentally sensitive areas.

	Determine what experts and contractors may be required.





RESCUING AND EVACUATING PERSONNEL AND VICTIMS

11-20. Another important factor that the incident commander must evaluate is what is needed to rescue and evacuate victims. Firefighters should not attempt rescuing the people at HAZMAT incidents unless their own safety can be assured. Initial rescue actions should be on removing the ambulatory people from immediate danger. The more complicated rescues or extrications should be evaluated first and then a possible rescue attempt made.

11-21. If a victim cannot be saved or is already dead, fire-fighting teams should not attempt a rescue if they will be at risk. They could be exposed to an unknown chemical or a potential explosion, which makes the risk unacceptable. For information on the suggested minimum safe distances for evacuating personnel, see the North American Emergency Response Guidebook . When determining the safe distance, fire-fighting teams should use the worst-case criteria, because it is better to evacuate too large an area than too small an area.

11-22. When fire-fighting teams rescue contaminated victims, the incident commander must arrange to isolate, decontaminate, and treat the victims, as well as the rescuers, as possible casualties. Fire-fighting teams, therefore, must be familiar with handling contaminated people, to include having full protective clothing and equipment available. The incident commander may have to establish a holding area for the contaminated victims until they can be decontaminated or the treatment personnel can be protected. This holding area should be located close to the decontamination area and be considered part of the hot zone. Some of the safety considerations that should be addressed before attempting to rescue victims during a HAZMAT incident emergency are listed below:


	Has the location of the victims been confirmed?

	How much time will the rescue require? Are the victims trapped by a vehicle or other debris?

	Are the victims conscious or responsive?

	How long have the victims been trapped or exposed to the HAZMATs? Can they function on their own?

	Is the leaking material pooling or vaporizing around the victims?

	What are the hazardous properties of the material involved in the incident?

	Is a large fire or explosion likely?

	What is the release rate of the escaping HAZMATs? What is the concentration of the material in the area by the victims?

	Does the PPE that is available to the rescuer offer a reasonable level of protection against the HAZMATs?

	Is the vehicle or the structure resting in a stable position?

	Are the skill and experience levels of the rescuer(s) adequate?

	Are the proper tools available to initiate a rescue?

	Are adequate personnel resources available for support positions, such as fire suppression, safety, and back-up crews?

	Is decontamination possible?





STAGING THE RESOURCES


	11-23. Staging is divided into two levels. Level I involves positioning the standard equipment that occurs as part of any routine response. Equipment and personnel are staged as defined by internal SOPs. Level II involves designating an area in a safe location that provides access for the arriving units and for the units that are assigned to work. A Level II area is usually established after the initial size-up is completed. The incident commander ensures that the arriving units are directed into the appropriate staging area.

	11-24. In HAZMAT incidents, Level II staging is recommended because it keeps uncommitted units in a safe location. The area must be far removed from a HAZMAT scene to prevent the worst foreseeable outcome from affecting operations. The route to the Level II staging should not expose personnel to any danger. When units are expected to be on standby for a long time, the Level II staging may be placed at the nearest base camp. It can also be in another area that is close to the incident and offers the personnel a place to eat, rest, or plan and review their potential role. The incident commander must keep a sufficient level of resources in the staging area to handle any escalation of an incident.





REEVALUATING THE SITUATION

11-25. The incident commander must constantly reevaluate a HAZMAT incident and his resources as he obtains new information about them. He does this to ensure that the response process will lead to a safe and proper control of the hazard, cleanup, decontamination, and termination of the incident. Also, he must continually update the chain of command and local area commanders.



FIRST RESPONDER

11-26. First responders are those likely to witness or discover a HAZMAT release and those who would be expected to begin emergency-response procedures. First responders include truck drivers, train crews, MP, and others whose duties require them to work in facilities where HAZMATs are transported, stored, or used. Responders are not expected to take any action that would require a great deal of training and experience; their actions are basic and limited.

11-27. First responders may be involved in several different roles and responsibilities at HAZMAT incidents beyond the initial-action stage. The fire-fighting/HAZMAT teams are frequently manned only to a level that allows them to deal with the complex and specialized technical issues during an incident. The other tasks that are required to support a fire-fighting/ HAZMAT team must fall to the first responders. They and a HAZMAT team must be able to work together and function as an effective team. This teamwork approach allows the incident commander to manage the incident in a safe and timely manner. First responders are the support system for the HAZMAT team. Tasks typically assigned to first responders include entry control, decontamination, and logistical and medical support. Other tasks that first responders might do include diking and blanketing nonlethal liquid substances or transferring liquids from damaged containers.



ENTRY CONTROL

11-28. First responders may control the entry point from a cold zone to a warm zone. If they do, they can allow only those people with specific assignments and who are wearing the appropriate protective equipment to enter a warm zone. This task may be assigned to the MP who are supporting the AO.



DECONTAMINATION

11-29. Special attention will be given to personnel and equipment during all HAZMAT operations. Efforts will be made to minimize the number of personnel and the amount of equipment in a contaminated area. The specific decontamination procedures necessary to handle a particular product must be determined carefully. Before fire-department personnel enter a contaminated area, the incident commander shall set up a decontamination station. Weather and/or other factors may make decontamination outdoors impossible. If so, the nearest suitable firehouse (or similar facility) shall be used to decontaminate all personnel and apparatus. During the decontamination process, close attention must be given to water runoff. Wherever possible, this water will be collected and properly disposed of.



SUPPORT


	11-30. Support may encompass a wide variety of functions to assist a firefighting/HAZMAT team, to include—

	Laying out equipment (suits, radios, and tools).




	Logging information.




	Assisting the entry and backup/rescue team in dressing.




	Communicating.




	Moving bulk equipment.




	Providing rapid-reaction teams.








MEDICAL SUPPORT/EMERGENCY MEDICAL SUPPORT (EMS)

11-31. EMS tasks include those usually associated with basic and advanced life-support treatment of patients or personnel exposed to toxic chemicals. Advanced life-support personnel should function under the direction of a military or civilian medical facility that can best meet and manage the victims who were exposed to toxic substances. Medical personnel will remain in the Level II staging area. Only the incident commander can allow them to enter any other area to provide medical services.



INCIDENT COMMAND


	11-32. Incident-command procedures should be used at major HAZMAT emergencies. For major emergencies, you will need to use the resources of and coordinate with units outside the local unit for resolution. The incident commander should establish a CP. He must consider the location of a CP carefully to ensure that it is safe from contamination. He will also determine the safe areas and the restricted areas. The restricted areas will have either a hot, warm, or cold zone.

	11-33. Personnel and equipment not immediately needed will be maintained in a ready condition within the Level II staging area. The MP may be called on, as needed, to maintain these restricted areas. The incident commander will ensure that the situation is continually monitored to detect any change in spills, run-off, or vapor clouds. Additional evacuation or other measures should be ordered, as needed.





NOTES:


	1. When the specific properties and methods of handling a material are absolutely certain, the incident commander will communicate either directly or indirectly with the Chem-Trec Office at (800) 424- 9300 CONUS and (703) 483-7616 outside CONUS, 24 hours a day. If you use the outside CONUS number, you can place collect calls and Chem-Trec will accept them.

	2. For incidents involving explosives and/or ammunition, call the US Army Operations Center at (703) 697-0218/0219.





SAFETY PROCEDURES AND SITE SAFETY

11-34. When dealing with a HAZMAT release, following safety procedures is critical for a successful mission and the safe removal of the spill in a timely manner. HAZMAT incidents present unusual threats that may result in immediate injury (burns from a flash gasoline fire) or long-term injury (unexpected future illness from brief exposure to poisons). The severity of harm from exposure to a HAZMAT depends on the composition and basic properties of the material; the dosage, route, and conditions of exposure; the susceptibility of the person exposed; and other factors. All unit personnel must be extremely cautious to ensure minimum exposure.

11-35. Some of the immediate effects of high-level, brief exposures include burns, rashes, nausea, loss of eyesight, and poisoning. Prolonged exposure to low doses of certain materials can cause chronic lung disease, heart disease, or sterility. Firefighters working in a HAZMAT release area must follow specific safety considerations. They must—


	Walk cautiously to avoid tripping.

	Never walk on drums and be very careful when working with stacked drums.

	Always stand to the side when opening doors of vehicles containing HAZMATs.

	Always use a pike pole to open the doors because the items inside the vehicle have probably shifted during the accident.

	Determine the condition of all containers before trying to move them.

	Assume all unlabeled containers contain HAZMATs.

	Stay out of all liquid material when possible.

	Always ground and bond when transferring flammable liquids.

	Stay upwind of the release.

	Spend as little time as possible in the hot zone to avoid prolonged exposure.

	Always have a decontamination area set up.

	Always have a backup team ready.





TECHNICAL INFORMATION

11-36. Early into an incident, the response team should obtain as much information as possible about the immediate and long-term health effects of the material and the way it reacts. All unidentified materials should be considered harmful until proven otherwise.



PROTECTION OF PERSONNEL

11-37. Full protective equipment and clothing should be the minimum protection for all personnel who are in an incident's area. This rule is very important when the HAZMAT class is unknown, the approach to the incident is downwind, or the harmful effects are obvious (for example, victims are down or the surroundings are discolored). Information on health aspects will obviously determine the type of personal protection required to operate safely inside a contaminated area and will ultimately assist the incident commander with determining the response teams' objectives.



OPERATIONS


	11-38. Personnel assigned to work in a potentially dangerous HAZMAT area should have an operations plan for that area. The command and the personnel assigned to work in such an area should develop the plan. However, the incident commander and an officer assigned to carry out the operations usually develop the operations plan. Including the incident commander in the developing process helps to—

	Determine the objectives.




	Determine if the proper tools are available for plugging or controlling a spill.




	Reduce exposure time of the personnel at the incident.




	Establish the areas of responsibility.




	11-39. The plan should include other factors such as the following:

	Personnel assigned to work within an incident's area should never enter the warm or hot zone until the health risks and how the material reacts have been checked.




	Units are not to enter a vapor cloud or otherwise contaminated area until the area is deemed safe or until personnel wear proper protective clothing.




	11-40. Because the conditions in a HAZMAT area can deteriorate at any time, changes may be necessary. Determining and enforcing any changes should be based on an evaluation of the conditions, a judgment of alternatives, and the experience and training of the persons suggesting the changes. Above all, safety in determining and enforcing changes must be the top consideration.





EMERGENCY MEDICAL TREATMENT


	11-41. A MEDEVAC vehicle/ambulance should be positioned upwind of a HAZMAT release at the perimeter of the incident's area. Doing so prevents the ambulance and personnel from being contaminated or from spreading a contaminant. Medical personnel should be briefed on the materials involved in an incident so that they can prepare for potential problems. If possible, one fire-fighting team should be assigned to a medical-treatment area to assist with decontamination. The team could help in removing contaminated clothing, operating emergency showers, and administering general treatment. If poisons are involved, the manufacturer and/or a poison-control center for treatment information should be contacted, in case there is injury or contamination.

	11-42. When airborne contaminants are involved, additional eyewash kits and oxygen may be needed. Specifically requesting these supplies, rather than additional medical units, may be necessary. There are several problems related to emergency medical personnel safety that should be considered:

	Medical personnel usually do not have positive-pressure SCBA and should not be committed to a dangerous area without protection.







	Victims of HAZMAT incidents may be contaminated and could contaminate emergency medical personnel, hospital personnel, and others.

	Medical personnel should consider the reactivity of HAZMATs when handling victims (for example, oxygen could cause a deflagration).

	Contact lenses of victims should be removed and their eyes flushed well.





PERSONAL PROTECTION EQUIPMENT

11-43. Protecting personnel during a HAZMAT incident must begin before one occurs. A clearly written policy about wearing PPE and clothing must be established and enforced at the unit level. You must learn and know about the necessity of PPE before responding to an incident. Full protection includes the helmet, positive-pressure SCBA, coat, pants, rubber boots, and gloves. Full PPE and clothing prevent vapors, liquids, and solids from contacting the skin.

11-44. At many incidents, your conventional gear is insufficient. For example, corrosives can eat away turnout coats in 1 to 2 minutes. In such an incident, you will need clothing that is especially designed to protect against a specific hazard. You will need vinyl or rubber acid suits, for example, when operating in corrosives, concentrated anhydrous ammonia, and some types of poisons. Several safety problems, and their solutions, associated with PPE and clothing include the following:



COMMUNICATING INSIDE ACID SUITS

11-45. You must adopt and practice hand signals to use when you are in trouble. The most important are—


	"Cool me down."

	"I'm low on air."

	"My suit has been breached."

	"Let's back out."





REMOVING FACE PIECES BEFORE LEAVING AN AREA

11-46. Always walk clear of an incident area to where others are breathing without protective equipment. Decontaminate your clothing by letting someone else flush it with water. Never take your gloves off to remove the breathing apparatus face piece until your clothes have been decontaminated.

11-47. If a HAZMAT incident involves poisons or radioactive materials, a separate decontamination site should be established. This area should be used only for cleaning or disposing of equipment. If your clothing has been contaminated with any of these materials, use that site. Also, the runoff water from cleaning should be retained by diking or diverting or by using ponds.



WORKING WITH AN AIR SUPPLY

11-48. Always keep your air cylinders full, and check their gauges before entering an incident area. Never use compressors within 2,000 feet of any HAZMAT incident. Contaminants may enter the filtering system and the resupplied air cylinder. Never fill cylinders downwind of a spill, leak, or burning fire. The purpose of PPE and clothing is to shield or isolate individuals from the chemical, physical, and biological hazards that they may encounter during HAZMAT responses.



TOOLS AND EQUIPMENT

11-49. Small hand tools are readily accessible, easy to use, and relatively inexpensive. When used with readily available supplies, hand tools can effectively control nearly 80 percent of all HAZMAT container leaks. For example, a 1-inch hole in a leaking gasoline drum can be controlled to a slow drip by driving a wooden plug into the hole. One way to determine the tools you may need is to survey the HAZMAT sites in your response area and compile a kit, or kits, accordingly. Table 11-1 shows a list of items to include in response kits.

Table 11-1. Suggested tools for response kits




	Tools
	Equipment
	Expendable Supplies




	Flashlights
	Portable hand pumps
	Wood and plastic plugs



	Pocketknife for carving wooden plugs
	Explosimeter
	Aluminum and lead tape



	Medium-weight ball-peen hammer
	
	Epoxy



	Rubber mallet
	
	Gasket materials



	Sledge hammer
	
	Drum clamps



	8-inch vice grips
	
	Recovery drums/



	10-inch crescent wrench
	
	overpacks



	Wire brush with long handle
	
	



	Slip-joint pliers
	
	



	Bolt cutter capable of cutting heavy chain
	
	



	Hacksaw with quick disconnect for blades
	
	



	Screwdriver set with various blades
	
	



	Ratchet screwdriver
	
	



	Pliers, regular and needle nose
	
	



	Tin snips
	
	



	Sheet-metal shears
	
	



	Point, flat, half-round, and rat-tail files
	
	



	Chisel set for cutting metal
	
	



	Drive socket sets, 3/8 and 1/2 inch
	
	



	Box-and open-end wrench set
	
	








SECTION II. HAZMAT FIRE PROCEDURES


NUCLEAR FIRES

11-50. The first person to see a fire involving nuclear materials should use the following procedures:


	Report the fire to the nearest military or municipal fire department.

	Ask the first arriving official (police or fire department) to notify the nearest military installation or EDRA office.

	Give immediate assistance to personnel, when possible.

	Keep away from the fire except to save lives. Highly explosive components may detonate.

	Remain upwind and uphill from the fire.

	Use any available method to prevent smoke from entering your eyes, nose, and throat.





STORAGE FIRES

11-51. Weapon-storage facilities will vary with geographical areas. Normally, a weapon-storage area will be in—


	An underground magazine.

	An earth-covered igloo magazine.

	Outdoor storage.

	Rudimentary storage.



11-52. Personnel at weapon-storage locations are restricted in using flammable materials and flame-producing devices. Because of these restrictions and the high order of supervision and care required, fires seldom occur in these facilities. However, other fire potentials, such as a building's electrical system, the storage hydraulic systems, and the systems on forklifts, may be present and should be considered, eliminated, or controlled. When a fire occurs in a weapon-storage location, the first person to see the fire should use the following procedures:


	Send another person to notify the fire department as soon as possible.

	Apply extinguishing agents immediately to extinguish the fire or control its spread.

	Cut off the electrical power.

	Remove items such as forklifts to a safe area, if necessary.

	Remove all the weapons from the storage location and relocate them a safe distance from the fire, if possible.





RAIL FIRES

11-53. The first person to see a rail fire should—


	Send another person, if possible, to the fire department to get help.

	Apply agents, immediately, from portable extinguishers.

	Isolate the burning car.

	Inspect the burning car's interior to see if the fire has penetrated.

	Fight the fire with any available fire-fighting equipment if the fire has reached the interior but the weapon is still safe from fire.

	Remove all the weapons, if possible.

	Evacuate all personnel when an explosion is imminent.





TRANSPORT-VEHICLE FIRES

11-54. Some of the most common causes of vehicle fires are electrical short circuits, collisions, improper fueling techniques, overheated brakes and tires, broken fuel lines, and careless smoking habits. Because vehicle fires can occur anywhere and anytime, the courier and driver must know and understand the procedures to combat a fire. Personnel who operate transport vehicles should use the following procedures to combat fire emergencies:


	Try to prevent the weapon's highly explosive component from detonating. If possible, separate the burning tractor from the van containing the weapon, apply agents from portable fire-extinguishing equipment, and unload the weapon from the vehicle.

	Evacuate all personnel from the area if the situation involves spillage of flammable liquids or petroleum fuels or the detonation of a weapon's highly explosive component. Roadblocks should be established with a minimum distance of 3/4 mile.





TACTICAL-VEHICLE FIRES

11-55. A fire involving tactical vehicles will vary in origin. Depending on the seriousness and the location of a fire in relation to the weapon, the driver and courier will either combat the fire immediately or evacuate the area before fighting the fire. The local military commander (not the fire-department incident commander) determines the action to take under emergency conditions.

11-56. You need to ascertain whether a fire involves just the ordnance (rockets and missiles) or the ready-to-launch rockets or missiles on a launcher. If a fire involves the carrying vehicle or launcher, try to unload the vehicle and isolate the complete weapon from the fire. If you cannot unload the vehicle, position the vehicle or launcher so that the rocket will impact on a solid earth mass, which will help if the motor ignites.



WEAPON-OPERATION FIRES

11-57. Electrical fires are most likely to occur during electrical testing or monitoring of a weapon. A fire may occur in a warhead section, in the cables leading to the weapon, or in the test equipment. Only qualified personnel should deal with electrical fires. Personnel at the storage site should use the following fire-fighting procedures when weapons are not in shipping containers:


	Use a fire extinguisher to fight a fire while it is in the incipient state.

	Cut off the power from the weapon or tester. If smoke or flames emanate from the wiring, use Halon to extinguish the flames. Smoke from some electrical apparatus may be toxic. Take the necessary measures to prevent breathing the fumes.





MISSILE FIRES (WITH OR WITHOUT WARHEADS)

11-58. When flammable and explosive components for guided missiles and heavy rockets are properly stored, fire-prevention precautions and fireextinguishing procedures are simple. The missiles' training manuals or standard texts list the appropriate extinguishing agent for each combustible component.

11-59. When a missile is being placed in the ready condition, the flammable and explosive components are close together. The method and duration of a fire-extinguishing action changes. Extinguishing actions are further complicated because one agent may not be correct for other components involved.

11-60. Because missiles are different in type, size, and design, fire personnel cannot establish general-fire plans and standards to cover all missiles. Commanders of missile units must have detailed fire plans, and every member of the unit must know what to do in any circumstance. When a fire does occur, all personnel not involved in extinguishing the fire or relocating other missiles will evacuate the area.



INERT MISSILE

11-61. An inert missile is an unfueled missile without a warhead, boosters, solid propellant motors, or other dangerous components. Use the following procedures when an inert missile is involved in a fire:


	Use any available extinguishing agent and appliance.

	Do not direct straight water streams against burning magnesium. A violent reaction and splattering of the molten metal will occur.

	Use a chemical extinguisher or water to extinguish the fires that are adjacent to the burning magnesium. Doing so helps reduce the temperature of the magnesium below its ignition point.





PARTIALLY COMPLETED MISSILE

11-62. When a partially or completely fueled, liquid-propellant missile, without a warhead or boosters, is involved in a fire, direct large volumes of water at its base. Use foam if the burning fuel is a flammable liquid. If a fire is on the ground, try to flush the burning fuel away from the missile or try to relocate the missile. All personnel will evacuate the area when and if—


	The surface of the missile starts to melt.

	You can see the brilliant white glow of burning magnesium.

	Destroying the missile cannot be prevented.

	Smoke and flames prevent you from determining the condition of the missile.





COMPLETE MISSILE

11-63. When a missile is fueled and it contains a warhead, take action only if you can extinguish the fire or control it so that the missile will not be enveloped in flames. If a fire is on the ground, apply large volumes of water or foam to flush any burning liquid away from the missile. If the water supply is sufficient, direct a water stream on the surface of the missile to cool it.






Appendix A Metric Conversion Chart




	To Convert
	Into
	Multiply By




	Acres
	Square meters
	4,047.0



	
	Cubic centimeters
	28,320.0



	Cubic feet
	Cubic meters
	0.02832



	
	Liters
	28.32



	
	Cubic centimeters
	28,320.0



	Cubic inches
	Cubic meters
	1.639 x 10-5



	
	Liters
	0.01639



	
	Centimeters
	6.0



	
	Kilometers
	3.048 x 104



	Feet
	Meters
	0.3048



	
	Millimeters
	304.8



	
	Cubic centimeters
	3,785.0



	
	Cubic feet
	0.1337



	Gallons
	Cubic inches
	231.0



	
	Cubic meters
	3.785 x 10-3



	
	Liters
	3.785



	
	Centimeters
	2.540



	Inches
	Meters
	2.540 x 10-2



	
	Millimeters
	25.40



	
	Centimeters
	1.609 x 105



	Miles (statue)
	Kilometers
	1.609



	
	Meters
	1,609.0



	
	Centimeters per second
	44.70



	Miles per hour
	Kilometers per hour
	1.609



	
	Kilometers per minute
	0.02682



	Pounds
	Kilograms
	0.4536



	Pounds per square inch
	Kilograms per square meter
	703.1



	
	Square centimeters
	929.0



	Square feet
	Square meters
	0.09290



	
	Square millimeters
	9.290 x 104



	Square miles
	Square kilometers
	2.590



	
	Square meters
	2.590 x 106



	Tons (short)
	Kilograms
	907.1848



	
	Tons (metric)
	0.9078



	
	Centimeters
	91.44



	
	Kilometers
	9.144 x 10-4



	Yards
	Meters
	0.9144



	
	Millimeters
	914.4



	
	NOTE: For temperatures: Celsius = 5/9 (F° - 32°), and Fahrenheit = 9/5 (C° + 32°).
	








Appendix B — Aircraft Prefire Plans

B-1. Firefighters could encounter many different types of aircraft in a TO. The aircraft will be either rotary wing or fixed wing. The armament and hazards of these aircraft can be varied, extensive, and quite lethal. Firefighters must acquire and maintain knowledge of the aircraft particular to their AO. A copy of TO 00-105E-9 should be available to the CFR crews. This manual contains most of the fixed-wing and rotary-wing aircraft, crash/rescue data, and aircraft specifications for all the services. Because the TO is not always available, this appendix will contain most of the aircraft that Army firefighters in a TO may encounter.


FAMILIARIZATION


	B-2. The different types of aircraft make fire fighting and rescue complex. For successful operations, you should be familiar with the following aspects of Army aircraft:

	The characteristics of the various types of aircraft, for visual identification.




	The locations of the entrance points.




	The locations and capacities of the fuel tanks.




	The locations and capacities of the oil tank, hydraulic reservoir, and anti-icing reservoir.




	The locations of the batteries.




	The locations of the oxygen cylinders.




	The features of the ejection seats: how to operate the seats and how to prevent accidental ejection.








SPECIFICATIONS


	B-3. Pages B-3 through B-101 are extracts from TO 00-105E-9. The extracts are of aircraft that have been identified as primary Army aircraft and/or Air Force aircraft that support Army missions.

	B-4. The rotary-wing aircraft, helicopters, addressed in this appendix are the—

	AH-1 Huey Cobra, pages B-3 through B-7.




	AH-64 Longbow Apache, pages B-8 through B-13.




	CH-47 Chinook, pages B-14 through B-17.







	CH-54 Tahre-Skycrane (National Guard and Reserves), pages B-18 through B-20..

	OH-6 Cayuse, pages B-21 through B-23.

	OH-58 Kiowa, pages B-24 through B-26.

	UH-1 Iroquois, pages B-27 through B-30.

	UH-60 Blackhawk, pages B-31 through B-33.





B-5. The fixed-wing aircraft addressed in this appendix are the—


	C-5 Galaxy, pages B-34 through B-46.

	C-12 Huron, pages B-47 through B-53.

	C-17 Globemaster III, pages B-54 through B-80.

	C-130 Hercules, pages B-81 through B-89.

	C-141 Starlifter, pages B-90 through B-95.

	OV-1 Mohawk, pages B-96 through B-99.

	U-21 King Air, pages B-100 and B-101.





AH-1 Huey Cobra
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A-H 64 Longbow Apache

[image: Figure, page 152]

[image: Figure, page 153]

[image: Figure, page 155]

[image: Figure, page 156]

[image: Figure, page 157]



CH-47 Chinook
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CH-54 Tahre-Skycrane
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OH-6 Cayuse

TO 00-105E-9
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OH-58 Kiowa
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UH-1 Iroquois
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UH-60 Blackhawk
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FIXED-WING AIRCRAFT



C-5 Galaxy
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C-12 Huron

[image: Figure, page 191]

[image: Figure, page 192]

[image: Figure, page 193]

[image: Figure, page 194]

[image: Figure, page 195]

[image: Figure, page 196]



C-17 Globemaster III

[image: Figure, page 198]

[image: Figure, page 199]

[image: Figure, page 200]

[image: Figure, page 201]

[image: Figure, page 202]



TO 00-105E-9

HOE b 80000 THE TAKE 246.548.04F MITHOGEN CYLINDERS MINUS T.1 INERT PANEL CEIGGS ONBOARD INERT GAS GENERATING SYSTEM OBIGGS generates Nilrogen Enriched Air (NEA)

ing the OBIGGS controller on T-1 (87-0025). The The OBIGGS will not be installed initially, includinert panel on the pilot overhead panel is operable to allow opening of the fuel vent valves if areas inert (below the ignition point) during all keep fuel vapors in the fuel tank wing (ullage) installed but are inoperable on T-1 (87-0025) necessary. The two OBIGGS switches are phases of operation except refueling. The OBIGGS system functions automatically.

overhead panel within the flight compartment for mght activity. Ground operation of this system maintenance monitor system located near the is controlled through a panel located on the OBIGGS switch controls are located on the forward loadmaster station. .

Each cylinder is isolated (4 cylinders each) are located under the cargo by check valves and has a thermal tuse, burst disc and storage relief valve which will open if Two identical half systems consisting of two sets system pressure is exceeded. floor at station 708.5. ori overhead panel. Shuttling both inboard engines down will eliminate No. 2 and No. 3 hydraulic The OBIGGS inert panel is located on the pilot's pressure to compressor motors causing automatic OBIGGS system shutdown. Additionally, he inert panel FAIL lights will illuminate. á

OBIGGS) (Minus T-1, 87-0025)

NOTE for use in the fuel tanks. The NEA is used to
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C-130 Hercules
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C-141 Starlifter
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OV-1 Mohawk
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U-21 King Air
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Appendix C Ammunition Identification Chart













	Type of

Projectile
	
	Old System
	
	
	New System
	




	Toxic

chemical

agents

(casualty

agents)
	Gray with

green

markings
	Nonpersistent

including

G-series

- 1 green

band
	Persistent

including

V-series

- 2 green

bands
	Gray with green

markings,yellow

band if with

explosive burster
	
	1 green band



	Irritant

agents (riot

control

agents)
	Gray with red

markings
	1 red band
	Nonpersistent
	Gray with red

markings,yellow

band if with

explosive burster
	
	1 red band



	Illuminating
	
	Gray with white markings and band
	
	White with black markings, OD with white

markings and band for separate loading projectiles
	
	



	Smoke
	
	Gray with yellow markings and band
	
	Light green body

Light red markings, yellow band
	WP, PWP
	Other smoke

Black

markings



	Incendiary
	Gray with purple markings

and band
	
	
	Light red with black markings
	
	



	Counter

measure

(leaflet)
	OD with black markings
	
	
	Aluminum with black markings,

brown band if with low-explosive

burster
	
	








Glossary

1LT first lieutenant

ACM air crew member AFB Air Force base

AFFF aqueous film-forming foam AIT advanced individual training

AL TRN alternate ammo ammunition amp amphere(s)

AO area of operation approx approximately

APU auxiliary power unit AR Army regulation

ARFF aircraft rescue fire fighting

ASG area support group

ASP ammunition supply point

ATM air turbine motor attn attention aux auxillary

AVGAS aviation gasoline batt battery BB bare base

BDOC base-defense operations center

BL boom line

BO base operability BS boom station BZ oksilidin

C Celsius

C2 command and control

CA California

CAIRA chemical accident or incident response and assistance

CASP chemical ammunition supply point

CB Halon 1301

CBR chemical, biological, radiological cc cubic centimeter(s)

CCD camouflage, concealment, and deception

CCE commercial construction equipment cert certification cfm cubic foot (feet) per minute CFR Code of Federal Regulations

CG phosgene chem chemical

CK cyanogen chloride

CL chlorine

CN chloroacetophenome CNS central nervous system COB collocated operating base confinement The procedures taken to keep a material in a defined or local area.

containment The actions taken to keep a material in its container, such as to stop a release of the material or reduce the amount being released.

contaminant A hazardous material that physically remains on or in people, animals, the environment, or equipment, thereby creating a continuing risk of direct injury or a risk of exposure outside of the hot zone.

contamination The process of transferring a hazardous material from its source to people, animals, the environment, or equipment, which may act as a carrier.

c ontrol The defensive or offensive procedures, techniques, and methods used in the mitigation of a HAZMAT incident, including containment, extinguishment, and confinement.

control zones The designation of areas at a HAZMAT incident based on safety and the degree of hazard. Many terms are used to describe the zones involved in a HAZMAT incident. For this manual, these zones are defined as the hot, warm, and cold zones.

CONUS continental United States

CO2 carbon dioxide CP command post

CPG co-pilot gunner

CPR cardiopulmonary resuscitation

CS O-chlorobenzylidene malononitrile

CSA corps storage area CSG corps support group

CTA common table of allowances ctr center

CUCV commercial utility cargo vehicle

CW chemical warfare

CWDE chemical-warfare-defense equipment

DA diphenylchloroarsine DA Department of the Army DC ciphenylcyanoarsine DC District of Columbia decontamination The physical and/or chemical process of reducing and preventing the spread of contamination from persons and equipment used at a HAZMAT incident.

degradation (1) A chemical action involving the molecular breakdown of protective-clothing material or equipment due to contact with a chemical. (2) The molecular breakdown of the spilled or released material to render it less hazardous during control operations.

DD Department of Defense

DDESB Department of Defense Explosives Safety Board dia diameter disag disengage disch discharge

DM Diphenylaminochloroarsine

DOD Department of Defense

DODD Department of Defense directive DODI Deparment of Defense instruction

DOT Department of Transportation

DSA division support area ea each elec electrical/electric emer emergency

EMS emergency medical support eng engineer engr engineer environmental hazard A condition capable of posing an unreasonable risk to air, water, or soil quality and to plants or wildlife.

EOD explosive-ordnance disposal

EOR explosive-ordnance reconnaissance

EPC electrical power center EPW enemy prisoner of war

ERDA Energy Research and Development Administration et seq and the following ones ext exterior

F Fahrenheit

FARP forward arming resupply point

FC-77 inert liquid

FCC fire communications center

FEDS flotation-equipment deployment system FEMA Federal Emergency Management Agency first responders Those personnel that are likely to witness or discover a HAZMAT release in the course of their normal duties, may be the first on the scene of an emergency involving HAZMATs. First responders are expected to recognize HAZMATs presence, protect themselves, call for trained personnel, and secure the area. In certain situations, first responders may be required to take actions to confine and contain spills. In a TO, the first responders will normally be the unit personnel that caused the material release or are responsible for the spill area.

FL Florida

FM tittanium tetrachloride

FM field manual

FOB forward operating base fpm foot (feet) per minute

FPORI fire-protection operational-readiness inspection

FS fuselage station

FSS fire-suppression system ft foot (feet)

FTX field training exercise fus fuselage fwd forward

G3 Assistant Chief of Staff, G3 (Operations and Plans)

gal gallon(s) GB sarin

GCP gunner cockpit gen generator

GPM gallon(s) per minute

GRD ground

GS general support

GSA General Services Administration

GTC auxiliary power unit


H levinstein mustard

hazard/hazardous Capable of posing an unreasonable risk to health, safety, or the environment capable of causing harm.

HAZMAT hazardous material: A substance (gas, liquid, or solid) in a quantity or form that may pose an unreasonable risk or is capable of causing harm.

HC hexachloroethane HD distilled mustard

HHC headquarters and headquarters company HMIS Hazardous Material Information System

HN host nation

HNS host-nation support

HP horsepower HQ headquarters ht height

HT mustard-T mixture

HTH bleach-in-water solution htr heater

HVAR high-velocity aircraft rocket

HW hazardous waste

ID identification

IFSTA International Fire Service Training Association in inch(es) inbd inboard

Inc incorporated incident commander The person responsible for all decisions relating to the management of the incident. The incident commander is in charge of the incident site. This individual will normally be the fire-fighting team HQ commander who has been trained in HAZMAT incidents. This individual may initially be the local commander who is responsible for the involved equipment, materials, or spill area until trained fire-fighting teams arrive at the site.

info information

Intergovernmental Maritime Consultative Organization Organization to consult in an emergency when an incident involves the release or potential release of HAZMATs, with or without fire.

ISB intermediate-support base

ISBN international standard book number

JP jet petroleum km kilometer(s)

L lewisite lb pound(s)

LA engineer fire-fighting HQ team

LB engineer fire-fighting fire-truck team

LC engineer fire-fighting water-truck team

LH left hand LOS line of sight LOX liquid oxygen

LRA local reproduction authorized

LSA logisitics-storage area

LT left

MA Massachusetts

MACI military-adapted commercial item

MACOM major Army command max maximum MD Maryland

MEDEVAC medical evacuation

MET mobile-equipment transport

METL mission-essential task list

MIL-HDBK military handbook misc miscellaneous mitigation Actions taken to prevent or reduce loss, human injury or death, environmental damage, and property damage due to the release or potential release of HAZMATs.

mm millimeter(s)

MO Missouri

MOB main operating base monitoring equipment Instruments and devices used to identify and quantify contaminates.

MOPP mission-oriented protective posture

MOS military occupational specialty

MP military police mph mile(s) per hour

MRE meals, ready to eat

NASP nuclear ammunition support point nav navigator

NBC nuclear, biological, chemical

NCO noncommissioned officer NEA nitrogen-enriched air

NFPA National Fire-Prevention Association

NH3 basic ammonia

No. number non ess bus nonessential BUS norm normal

NP neptunium

OB observer

OBIGGS onboard inert gas-generating system

OD olive drab OK Oklahoma

OSHA Occupational Safety and Health Act outbd outboard

Pam pamphlet

PASS personal alert safety system penetration The movement of a material through a suit's closures, such as zippers, buttonholes, seams, flaps, other design features of chemical protective clothing, and through punctures, cuts, and tears.

permeation A chemical action involving the movement of chemicals, on a molecular level, through intact material.

PFC private first class

PMCS preventive maintenance checks and services

P.O. post office

POL petroleum, oils, and lubricants

PPE personal protective equipment: Protective clothing and equipment that is designed to protect the wearer from heat and/or HAZMATs contacting the skin or eyes. Protective clothing is divided into four types: structural fire-fighting clothing, liquid-splash protective clothing, vapor protective clothing, and high-temperature protective clothing.

psi pound(s) per square inch

PT platinum

PTO power take-off PTU power-train unit

PWP plasticized white phosphorous pwr power

RADCON radiological contamination recp receptacle release Any situation leading to a HAZMAT, HW, or petroleum products being freed from its normal container. A release occurs when there is any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, leaching, dumping, or disposing of HAZMATs into the environment.

remediation Any action that permanently eliminates any threat that a release site may pose to public health or the environment.

removal Any action taken to deal with environmental emergencies.

REMT radiological emergency medical team response That portion of incident management in which personnel are involved in controlling (defensively or offensively) a HAZMAT incident. The activities in the response portion of a HAZMAT incident include analyzing the incident, planning the response, implementing the planned response, and evaluating progress.

rev reverse RH right hand rpm revolution(s) per minute

RT right sampling The process of collecting a representative amount of gas, liquid, or solid for analytical purposes.

SCBA self-contained breathing apparatus

SF-6 sulfurhexaflouride gas

SFO senior fire official

SGT sergeant

SM soldier's manual

SOLL special operations, low-level SOP standing operating procedure

SPAAT hydraulic rescue drill

SPC specialist spec specification SSG staff sergeant sta station stabilization The point in an incident at which the adverse behavior of the HAZMATs is controlled.

STP soldier training publication

TAACOM theater Army area command

TAAMS The Army Maintenance Management System

TC training circular TEA triethylaluminum TEB triethylborine TG trainer's guide

TH thorium

TO technical order

TO theater of operations

TOC tactical operations center

TM technical manual

TMP transportation motor pool

TOE table(s) of organization and equipment

TPA terephthalic acid

TPT tactical petroleum terminal

TRADOC United States Training and Doctrine Command

TSA theater storage area

TX Texas TYP typical

UIC unit identification code US United States (of America)

USAES United States Army Engineer School

USG United States gallon(s) UXO unexploded ordnance

VX nerve agent w/ with

WCDO war-consumable distribution objective

WL water line

WP white phosphorus

WRSK war-readiness spares kit

WS wing station
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	AFFF. See aqueous film-forming foam (AFFF).
	water crashes, 7-15



	aircraft emergencies
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	building crashes, 7-15
	wheels-up landings, 7-15
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	light signal system, 7-2
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	primary crash line, 7-2
	electrical system, 7-11



	secondary crash line, 7-2
	extinguishing system, 7-11



	extinguishment, 7-20
	fuel system, 7-11



	fire risks
	hydraulic system, 7-11



	mild, 7-2
	oxygen-supply system, 7-12



	moderate, 7-2
	ambulance crews. See aircraft emergencies,



	severe, 7-2
	responding personnel, medical/ambulance



	helicopter crashes, 7-16
	crews.



	hillside crashes, 7-15
	ammonia. See hazardous material (HAZMAT),



	initial attack, 7-16
	ammonia.



	no-fire crashes, 7-16
	ammunition supply point (ASP), 1-2



	nose-dive crash, 7-15
	ammunition. See fire fighting, fires involving



	off an airfield, 7-6
	ordnance.



	on an airfield, 7-4
	AO. See area of operation (AO).



	overhaul, 7-20
	APU. See auxiliary power unit (APU).



	positioning fire trucks, 7-16
	aqueous film-forming foam (AFFF), 2-6



	rescue entrances, 7-16
	area of operation (AO), 1-1



	cut-in type, 7-17
	area support group (ASG), 1-2



	emergency type, 7-17
	ASG. See area support group (ASG).



	standard type, 7-17
	ASP. See ammunition supply point (ASP).



	rescuing victims, 7-18
	auxiliary power unit (APU), 2-5



	responding personnel
	AVGAS. See aviation gasoline (AVGAS).



	aviation maintenance officer, 7-5
	aviation gasoline (AVGAS), 7-13



	aviation safety officer, 7-5
	aviation maintenance officer. See aircraft



	chaplains, 7-5
	emergencies, responding personnel, aviation



	fire chief or SFO, 7-5
	maintenance officer.



	fire-fighting and rescue crews, 7-4
	aviation safety officer. See aircraft



	medical/ambulance crews, 7-4
	emergencies, responding personnel, aviation
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	base operability (BO), 4-8
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	BDOC. See base-defense operations center

(BDOC).
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chemical warfare (CW), 4-3




	beryllium. See hazardous material (HAZMAT),
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	beryllium.
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	blister agents. See fire fighting, fires involving
	(CWDE), 4-1



	blister agents.
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	blood agents. See fire fighting, fires involving
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	blood agents.
	COB.See collocated operating base (COB).



	BO. See base operability (BO).
	collocated operating base (COB), 4-10



	Bourdon pressure gauge, 5-7
	command and control (C2), 1-2



	brake fires. See aircraft emergencies, wheel,
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	brake, and tire fires.
	corps storage area (CSA), 1-2



	building crashes. See aircraft emergencies,
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	building crashes.
	CPR. See cardiopulmonary resuscitation



	building features, 8-4
	(CPR).



	doors, 8-8
	CSA. See corps storage area (CSA).



	floors, 8-7
	CSG. See corps support group (CSG).



	locks and fasteners, 8-8
	CW. See chemical warfare (CW).
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	CWDE. See chemical-warfare-defense



	masonry, 8-4
	equipment (CWDE).



	masonry veneered, 8-4
	



	metal, 8-6
	D



	wooden frame, 8-5
	DA. See Department of the Army (DA).



	types of roofs, 8-6
	Department of Defense (DOD), 2-1
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	Department of Defense Instruction



	metal, 8-7
	(DODI), 4-12



	shingled, 8-6
	Department of the Army (DA), 2-1
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	C
	Department of Transportation (DOT), 10-2



	C2. See command and control (C2).
	Class A explosives, 10-2



	camouflage, concealment, and deception
	Class B explosives, 10-2



	(CCD), 4-6
	depleted uranium. See hazardous material



	camouflage. See fire prevention, and
	(HAZMAT), depleted uranium.



	camouflage during an FTX.
	division support area (DSA), 1-2



	carbon dioxide (CO2), 10-2
	DOD. See Department of Defense (DOD).



	carbon-graphite composite fibers. See
	DODI. See Department of Defense Instruction



	hazardous material (HAZMAT), carbon
	(DODI).



	graphite composite fibers.
	doors. See building features, doors; forcible



	cardiopulmonary resuscitation (CPR), 8-22
	entry, on doors.



	carrying a victim. See victim carries.
	DOT. See Department of Transpotation (DOT).



	CASP. See chemical ammunition supply point

(CASP).
	drafting sites. See water supplies, drafting

sites.



	cave-ins. See searching and rescuing victims, at

cave-ins.
	DSA. See division support area (DSA).



	CCD. See camouflage, concealment, and
	E



	deception (CCD).
	emergency room personnel. See aircraft



	ceilings. See forcible entry, through ceilings.
	emergencies, responding personnel, medical/



	chaplains. See aircraft emergencies,

responding personnel, chaplains.
	ambulance crews.



	
	enemy prisoner of war (EPW), 3-4












	Energy Research and Development
	division 4, 10-9




	Administration (ERDA), 10-12
	divisions 1 and 2, 10-8



	EOD. See postattack, and explosive-ordnance
	fires involving riot-control agents, 10-10



	disposal (EOD).
	HAZMAT fires and incident commander's



	EOR. See explosive-ordnance reconnaissance
	responsibilities, 11-2



	(EOR).
	operations. See hazardous material



	EPW. See enemy prisoner of war (EPW).
	(HAZMAT), fire-fighting



	ERDA. See Energy Research and Development
	operations involving.



	Administration (ERDA).
	teams, 1-1



	evacuating injured personnel, 7-7
	See also logistics bases, fire-fighting



	explosive-ordinance reconnaissance (EOR), 4-3
	teams and planning for; tactical



	explosives. See fire fighting, fires involving
	petroleum terminal (TPT), training



	ordnance.
	for fire-fighting teams.



	
	and the threat, 1-1



	
	and training, 1-1



	F
	initial-response type, 11-1



	fans. See ventilating, using portable fans.
	LA, 2-2, 3-1, 3-3, 9-1, 9-4



	FARP. See forward arming resupply point
	LB, 1-1, 1-2, 2-2, 2-3, 3-3, 6-1, 7-7, 9-1



	(FARP).
	LC, 2-2, 2-3, 3-3, 6-1



	FC-77. See hazardous material (HAZMAT),
	mission statement, 1-2



	FC-77.
	protecting hospitals, 9-5



	FCC. See fire communications center (FCC).
	protecting interment and dislocated



	fire chief. See aircraft emergencies, responding
	civilian camps, 9-4



	personnel, fire chief or SFO.
	responding to HAZMAT incidents, 11-2



	fire communications center (FCC), 3-1, 7-1
	supporting Force XXI, 1-1



	fire divisions, 10-2
	tools and equipment, 2-4



	See also fire symbols.
	wartime tasks, 3-1



	division 1, 10-2
	acquiring the commander's priority



	hazard class 1.1, 10-2
	list, 3-2



	division 2, 10-2
	assigning shifts, 3-1



	hazard class 1.2, 10-2
	conducting fire-prevention inspections



	division 3, 10-2
	of facilities, 3-3



	hazard class 1.3, 10-2
	determining manning requirements,



	division 4, 10-3
	3-1



	hazard class 1.4, 10-3
	determining radio status and call



	fire extinguishers. See fire prevention, using
	signs, 3-2



	fire extinguishers during an FTX.
	developing mutual-aid agreements, 3-2



	fire fighting
	



	crews. See aircraft emergencies,
	ensuring that protective measures are

taken, 3-3



	responding personnel, fire-fighting
	



	and rescue crews.
	establishing resupply channels, 3-3



	drills, 2-3
	initiating a training program, 3-3



	fires involving blister agents, 10-10
	initiating and FCC, 3-2



	fires involving blood agents, 10-10
	inventorying equipment and supplies,



	fires involving chemical weapons, 10-9
	3-2



	fires involving choking agents, 10-10
	locating fire-fighting assets, 3-3



	fires involving nerve agents, 10-9
	locating vehicle maintenance



	fires involving nuclear weapons/
	personnel and assets, 3-2



	components, 10-11
	making a fire-fighting plan, 3-2



	fires involving ordnance, 10-8
	preparing a response chart, 3-3

selecting dispersal sites, 3-2



	division 3, 10-9
	








	fire hydrants, 5-6
	fire-protection requirements, 1-1




	dry-barrel type, 5-6
	planning for, 1-1



	flow test, 5-6
	fires



	discharge calculation, 5-7
	calculating various losses, 8-35



	velocity pressure calculations, 5-7
	clean-up operations at the fire station, 8-36



	locations and spacing, 5-6
	confining them, 8-26



	wet-barrel type, 5-6
	exterior type, 8-26



	fire marshal, 2-1
	final actions, 8-35



	fire prevention, 5-1
	initial-investigation procedures, 8-31



	and camouflage during an FTX, 5-11
	interior type, 8-26



	and natural-cover fires, 5-3
	investigating its cause, 8-34



	and prefire plans, 5-2
	locating them, 8-26



	for aircraft crash/rescue operations, 5-2
	searching for its origin, 8-33



	runway conditions, 5-3
	examining glass, 8-33



	and smoking during an FTX, 5-8
	examining metal, 8-34



	during a field training exercise (FTX), 5-8
	examining wood, 8-33



	regulations, 5-1
	



	
	first responders



	using fire extinguishers during an FTX,
	tasks, 11-7



	5-12
	controlling entry to an incident, 11-7



	using flares and smoke grenades during an
	decontaminating equipment and



	FTX, 5-9
	personnel, 11-7



	using heaters during an FTX, 5-9
	providing basic support, 11-8



	using matches during an FTX, 5-8
	providing medical support, 11-8



	using open fires during an FTX, 5-9
	fixed-wing aircraft, 7-9



	using storage areas during an FTX, 5-11
	flammable materials in aircraft, 7-13



	using tents during an FTX, 5-10
	flares. See fire prevention, using flares and



	using vehicles during an FTX, 5-10
	smoke grenades during an FTX.



	fire protection
	floors. See building features, floors.



	and engineers, 2-1
	flow test. See fire hydrants, flow test.



	and natural disasters, 5-3
	FOB. See forward operating base (FOB).



	and other agencies, 2-1
	fog streams. See ventilating, using fog streams.



	at space-vehicle test or launch sites, 5-3
	foot (feet) per minute (fpm), 6-2



	elements, 4-4
	forcible entry, 8-8



	programs, 2-2
	and locks, 8-10



	training, 2-1
	on doors, 8-8



	wartime mission, 4-1
	double type, 8-9



	fire symbols. See symbols, for fires.
	fire type, 8-9



	fire truck, 2-5
	latched type, 8-9



	See also aircraft emergencies, positioning
	overhead type, 8-8



	fire trucks.
	rabbeted-frame type, 8-9



	commercial structural pumper, 2-6
	single-hinged type, 8-9



	commercial tanker, 2-6
	stopped-frame type, 8-9



	maintenance, 2-6
	safety precautions during an operation, 8-



	military-adapted commercial item (MACI),
	11



	2-5, 3-1
	through ceilings, 8-10



	mini-pump, 2-6
	through walls, 8-10



	Model A/S230-19 crash truck, 2-5
	through windows, 8-9



	skid-mounter pumping unit, 2-6
	basement type, 8-10



	tactical tanker, 2-6
	casement type, 8-10



	fire-protection operational-readiness
	check-rail type, 8-10



	inspection (FPORI), 2-1
	factory-type, 8-9












	forward arming resupply point (FARP), 7-1, 7-7
	lithium thionylchloride, 7-8




	forward operating base (FOB), 3-4, 4-2
	magnesium, 7-8, 10-2



	fpm. See foot (feet) per minute (fpm).
	medical treatment during an incident,



	FPORI. See fire-protection operational
	11-10



	readiness inspection (FPORI).
	nitrogen tetroxide, 7-8



	FTX. See fire prevention, during a field
	operations, 2-2



	training exercise (FTX).
	protection from, 11-9



	
	responding to an incident, 11-2



	G
	controlling access to the incident, 11-4



	gallon(s) per minute (GPM), 2-5
	evaluating the risk, 11-5



	GPM. See gallon(s) per minute (GPM).
	evaluating victims, 11-6



	grid maps, 7-6
	identifying the hazard, 11-5



	grid system. See water supplies, grid system.
	isolating the hazard, 11-4



	guards. See aircraft emergencies, responding
	reevaluating the incident, 11-7



	personnel, provost marshal, MP, or guard
	rescuing victims, 11-5



	personnel
	securing the area, 11-4



	
	sizing up/establishing command, 11-3



	
	staging resources, 11-6



	H
	safety procedures during an incident, 11-8



	hazardous material (HAZMAT), 1-2, 9-5, 10-1
	suits, 2-4



	ammonia, 7-8
	sulfurhexaflouride gas (SF-6), 7-8



	beryllium, 7-8
	tools to use in an incident, 11-12



	carbon-graphite composite fibers, 7-8
	triethylborine (TEB), 7-8, 7-14



	depleted uranium, 7-8
	white phosphorus (WP), 10-2



	effects of exposure to, 11-9
	working in a dangerous area, 11-10



	FC-77, 7-8
	HAZMAT. See hazardous material (HAZMAT).



	fire incidents in a TO, 11-1
	HC. See hazardous material (HAZMAT),



	fire-fighting operations involving
	hexacholorethane (HC).



	commanders's responsibilities, 10-1
	headquarters (HQ), 2-1



	fire-department responsibilities, 10-1
	heaters. See fire prevention, using heaters



	support from other agencies, 10-1
	during an FTX.



	fires
	helicopters, 7-9



	involving missiles, 11-15
	See also aircraft emergencies, helicopter



	inert type, 11-15
	crashes.



	ones with warheads, 11-16
	hillside crashes. See aircraft emergencies,



	partially completed type, 11-15
	hillside crashes.



	involving nuclear materials, 11-13
	HN. See host nation.



	involving rail cars, 11-14
	HNS. See host-nation support (HNS).



	involving tactical vehicles, 11-14
	hospitals. See fire fighting, teams, protecting



	involving transport vehicles, 11-14
	hospitals.



	involving weapon-storage facilities,
	host nation (HN), 2-2



	11-13
	host-nation support (HNS), 2-3



	when testing a weapon, 11-14

hexachloroethane (HC), 10-2
	HQ. See headquarters (HQ).



	hydrazine, 7-8
	HTH. See bleach in water (HTH).



	incidents, 3-1
	hydrazine. See hazardous material (HAZMAT),



	liquid and gaseous oxygen, 7-8
	hydrazine.



	liquid hydrogen, 7-8
	hydrogen. See hazardous material (HAZMAT),

liquid hydrogen.





I intermediate-support base (ISB), 3-4 ISB. See intermediate-support base (ISB). J jet fuels, 7-14 Jet A, 7-14 Jet B, 7-14 L line of sight (LOS), 4-7 liquid oxygen (LOX), 7-12 lithium thionylchloride. See hazardous material (HAZMAT), lithium thionylchloride. locks and fasteners. See building features, locks and fasteners. logistics bases, 9-4 fire-fighting teams and planning for, 9-4 handling HAZMATs, 9-4 other fire-fighting missions, 9-4 logistics-storage area (LSA), 3-4 LOS. See line of sight (LOS). LOX. See liquid oxygen (LOX). LSA. See logistics-storage area (LSA). M MACI. See fire truck, military-adapted commercial item (MACI). MACOM. See major Army command (MACOM). magnesium. See hazardous material (HAZMAT), magnesium. main operating base (MOB), 4-2 major Army command (MACOM), 4-4 Martin-Baker ejection seat, 7-13 matches. See fire prevention, using matches during an FTX. meals, ready to eat (MRE), 5-10 MEDEVAC. See medical evacuation (MEDEVAC). medical evacuation (MEDEVAC), 1-2 medical personnel. See aircraft emergencies, responding personnel, medical/ambulance crews. METL. See mission-essential task list (METL). mile(s) per hour (mph), 2-5 military police (MP), 2-2 See also aircraft emergencies, responding personnel, provost marshal, MP, or guard personnel. mission-essential task list (METL), 1-1 mission-oriented, protective posture (MOPP), 4-6 MOB. See main operating base (MOB). MOPP. See mission-oriented, protective posture (MOPP). MP. See military police (MP). mph. See mile(s) per hour (mph). MRE. See meals, ready to eat (MRE). N NASP. See nuclear ammunition supply point (NASP). National Fire Protection Association (NFPA), 2-4 NBC. See nuclear, biological, chemical (NBC). nerve agents. See fire fighting, fires involving nerve agents. NFPA. See National Fire Protection Association (NFPA). nitrogen tetroxide. See hazardous material (HAZMAT), nitrogen tetroxide. no-fire crashes. See aircraft emergencies, nofire crashes. NOMEX clothing, 2-4 nongrid system. See water supplies, nongrid system. nose-dive crashes. See aircraft emergencies, nose-dive crashes. nuclear ammunition supply point (NASP), 1-2 nuclear weapons/components. See fire fighting, fires involving nuclear weapons/components. nuclear, biological, chemical (NBC), 3-2 O open fires. See fire prevention, using open fires during an FTX. ordnance, 7-12 See also fire fighting, fires involving ordnance. overhaul operations, 8-27, 8-31 checking a building's structural condition, 8-31 checking for hidden fires, 8-31 oxygen. See hazardous material (HAZMAT), liquid and gaseous oxygen.




	P
	reattack, 4-12




	PASS. See personal alert safety system (PASS).
	and fire protection, 4-12



	personal alert safety system (PASS), 2-4
	regulations. See fire prevention, regulations.



	personal protective equipment (PPE), 2-4
	REMT. See radiological emergency medical



	communicating when wearing acid suits,
	team (REMT).



	11-11
	rescue crews. See aircraft emergencies,



	during a HAZMAT incident, 11-11
	responding personnel, fire-fighting and



	removing equipment during a HAZMAT
	rescue crews.



	incident, 11-11
	rescue operations



	working with an air supply, 11-11
	in a building, 8-16



	petroleum, oils, and lubricants (POL), 1-2
	response kits. See hazardous material



	photographer. See aircraft emergencies,
	(HAZMAT), tools to use in an incident.



	responding personnel, photographer.
	riot-control agents. See fire fighting, fires



	POL. See petroleum, oils, and lubricants (POL).
	involving riot-control agents.



	postattack, 4-8
	roofs. See building features, types of roofs;



	and a fire chief, 4-8
	ventilating, roofs.



	and avoiding contamination, 4-11
	



	and damaged facilities, 4-10
	S



	and decontamination, 4-10
	salvage covers, 8-28



	and explosive-ordnance disposal (EOD),
	conventional type, 8-28



	4-10
	maintenance of, 8-28



	and fire spread, 4-9
	throws and spreads, 8-28



	and fire vehicles, 4-10
	catch basin, 8-29



	fire-fighting operations, 4-8
	counter payoff, 8-29



	pound(s) per square inch (psi), 2-5
	one-man throw, 8-28



	power take-off (PTO), 2-6
	two-man spread, 8-28



	PPE. See personal protective equipment (PPE).
	water chute, 8-29



	preattack, 4-1, 4-3
	salvage operations, 8-27



	performing critical actions, 4-6
	SCBA. See self-contained breathing apparatus



	planning for fire protection, 4-4
	(SCBA).



	training for fire prevention, 4-6
	search and rescue operations, 7-7



	prefire plans. See structural fires, prefire
	searching and rescuing victims, 8-18



	plans.
	and emergency medical treatment, 8-22



	protecting material during a fire, 8-27
	at cave-ins, 8-21



	provost marshal. See aircraft emergencies,
	by tunneling, 8-21



	responding personnel, provost marshal, MP,
	from vehicles, 8-21, 8-22



	or guard personnel.
	in collapsed buildings, 8-18



	proximity gear, 2-4
	in contact with electrical wires, 8-21



	psi. See pound(s) per square inch (psi).
	in rooms, 8-18



	PTO. See power take-off (PTO).
	seat belts in aircraft, 7-18



	public affairs officer. See aircraft emergencies,
	self-contained breathing apparatus (SCBA),



	responding personnel, public affairs officer.
	2-2



	
	senior fire official (SFO), 3-2



	R
	See also aircraft emergencies, responding



	RADCON. See radiological-contamination
	personnel, fire chief or SFO.



	(RADCON) teams.
	SF-6. See hazardous material (HAZMAT),



	radiological emergency medical team (REMT),
	sulfurhexaflouride gas (SF-6).



	10-12
	SFO. See senior fire official (SFO).



	radiological-contamination (RADCON) teams,
	shoulder harnesses in aircraft, 7-18



	10-12
	smoke grenades. See fire prevention, using








	flares and smoke grenades during an FTX.
	tents. See fire prevention, using tents during




	smoking. See fire prevention, and smoking
	an FTX.



	during an FTX.
	theater Army area command (TAACOM), 4-1



	storage areas. See fire prevention, using
	theater of operation (TO), 2-1



	storage areas during an FTX.
	theater storage area (TSA), 1-2



	structural fires
	tire fires. See aircraft emergencies, wheel,



	building's protective equipment, 8-4
	brake, and tire fires.



	building-content hazards, 8-4
	TO. See theater of operation (TO).



	building-exposure problems, 8-4
	TOE. See table(s) of organization and



	calculating water requirements for, 8-3
	equipment (TOE).



	causes for building collapse at, 8-3
	TPT. See tactical petroleum terminal (TPT).



	equipment for, 8-3
	triethylaluminum (TEA), 7-14



	fire-fighting mission, 8-1
	triethylborine. See hazardous material,



	notification of, 8-2
	triethylborine (TEB).



	prefire plans, 8-1
	TSA. See theater storage area (TSA).



	information in, 8-1
	tunneling. See searching and rescuing victims,



	road conditions leading to, 8-3
	by tunneling.



	strategy and tactics at, 8-2
	



	time element, 8-4
	U



	sulfurhexaflouride gas (SF-6). See hazardous
	



	material (HAZMAT), sulfurhexaflouride gas
	unexploded ordnance (UXO), 3-2, 4-3



	(SF-6).
	dropped-munitions type, 10-13



	symbols
	hazards of, 10-13



	for chemicals, 10-6
	projected-munitions type, 10-13



	set 1, 10-6
	spot report for, 10-13



	set 2, 10-6
	thrown- and placed-munitions type, 10-13



	set 3, 10-6
	United States gallons (USG), 2-5



	for fires, 10-3
	USG. See United States gallons (USG).



	for nuclear weapons, 10-3
	UXO. See unexploded ordnance (UXO).



	for special hazards, 10-3
	



	for toxic chemicals, 10-3
	V



	placement on buildings, 10-4
	vehicles



	placement on vehicles, 10-4
	information about and emergency, 8-22



	placment on railcars, 10-4
	safety precautions during an operation,



	
	8-21



	
	vehicles. See fire prevention, using vehicles



	T
	during an FTX.



	TAACOM. See theater Army area command
	ventilating



	(TAACOM).
	roof openings, 8-15



	table(s) of organization and equipment (TOE),
	roofs, 8-14



	3-3
	arch type, 8-15



	tactical petroleum terminal (TPT), 9-1
	flat type, 8-14



	fire-support mission, 9-1
	metal type, 8-15



	fire-suppression sets, 9-2
	pitched type, 8-14



	other duties for fire-fighting teams, 9-2
	using fog streams, 8-14



	site design and fire equipment location, 9-1
	using portable fans, 8-14



	training for fire-fighting teams, 9-1
	ventilation, 8-11



	TEA. See triethylaluminum (TEA).
	cross, 8-12



	TEB. See hazardous material (HAZMAT),
	forced, 8-14



	triethylborine (TEB).
	horizontal, 8-12








	sites, 8-16
	wartime tasks. Seefire fighting, wartime tasks




	vertical, 8-13
	water crashes. See aircraft emergencies, water



	victim carries
	crashes.



	chair carry, 8-24
	water supplies, 5-4, 6-1



	extremities carry, 8-24
	distribution system, 5-5



	fireman's carry, 8-23
	distributors, 5-5



	lone-rescue carry, 8-23
	primary feeders, 5-5



	one-man-supporting carry, 8-23
	secondary feeders, 5-5



	severe-injuries carry, 8-24
	drafting sites, 6-2



	two-firefighter carry, 8-24
	grid system, 5-5



	two-man-supporting carry, 8-23
	ground storage, 5-4



	victim removal
	high-level storage, 5-4



	by dragging, 8-25
	nongrid system, 5-5



	using a ladder, 8-25
	primary source for an installation, 5-5



	using a stretcher, 8-25
	requirements for, 5-4



	
	temporary points, 6-1



	W
	WCDO. See war-consumable distribution



	walls. See building features, types of exterior
	objective (WCDO).



	walls; forcible entry, through walls.
	wheel fires. See aircraft emergencies, wheel,



	war-consumable distribution objective
	brake, and tire fires.



	(WCDO), 4-3
	wheels-up landings. See aircraft emergencies,



	war-readiness spares kit (WRSK), 4-3
	wheels-up landings.



	wartime
	windows. See forcible entry, through windows.



	mission. See fire protection, wartime
	WP. See hazardous material (HAZMAT), white



	mission.
	phosphorus (WP).



	operations, 4-1
	WRSK. See war-readiness spares kits (WRSK).





By Order of the Secretary of the Army:

Official:

Jk 3 HUDSON Administrative Assistant to the Secretary of the Army 05446

DENNIS J. REIMER General, United States Army Chief of Staff


DISTRIBUTION:

Active Army, Army National Guard, and U. S. Army Reserve: To be distributed in accordance with the initial distribution number 115732, requirements for FM 5-415.

PIN: 076160-000





About this edition

FM 5-415 — FM 5-415 — Fire-Fighting Operations

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/FM_5_415_F_F_O_1999


EPUB/media/file56.jpg





EPUB/media/file115.jpg
WYL HilE W

S LWV IAEHNY

HELSNT
HNOE 30 e ek

=
N

1001 Bupuissig
MES BRIESY JamOs
ANBWLINDI/SI00L WIDT4S






EPUB/media/file13.jpg





EPUB/media/file8.jpg
Tile flu liner

Metal flashing

Rafter
Roof decking

Shingles

Ceiling joist

Top plate
Eave closure

Wood siding

Sheathing

Stud

Sole or sill

Header
Rigid insulation and/or shear

Plaster or Sheetrock
Brick veneer

Finish floor
Rough floor

Cross bridge
Joist

Box sill

Plate
Anchor
Foundation

Basement floor

Footing






EPUB/media/file99.jpg
RILSS 31 WEHLPIC WALSAS BONS Jav5ed

RELLCl SLETY

530 W
= M

TEH D IH T
ARRGELNIEN

Welsis a8 adease syl Jo mewlopd
-ag pussasprry juanad sund chd fges oy (1)

‘aligaEny 1188
-aF ayl mopeg seysul Aau seods ey Suses)
~Bi PRIBAUS uby) S Jépods NE ay) poodis |ey)
suid Burgiss 8yl 8py2 edeass ay) jo uorped
da) ayy Buiuade puemdn Buiws o jsued saddn
Bij| SESNED 8il) CHUUE JOIBMNDE jeued pdEngs
saddm a3 arzymesad 18y S2)909 usdoiu DMl
BIEAIE SA3A0P dpuyapouid ca) Bu|dwds dy)

“ranae sup pedap sued
BdBISa JaMO| PUB BIGED Bl IND BIUG CLOJLE
~nd pamoiEpesa s eyl W Jeuwbor spued aden
-£B sBMYy puk aaddi gyl pIoY yiigm SOED ay)
IND 0 @AEN AIE EBMASR MUUIBInAD B |0 aM]

wepsde 908 sdezes
SUE LD PARRYSU IR S0 Suganimsd Jnag

WILEAS 30INS FdwIEI 1-L

VG2 lEBLEA JBNY
i wedsEaim - 002 ANUS LOIIEZIIGEIE PUR
WA RSSO0 1A YIEUS) YD - SUSISHawD ||

afiep@sn) aw jo vowod ye ay) & paEDg|

9] WESAS #nyreled uopEzqeE B ieuoy)
-IRRY CJATIMIEIS [BIOTU0U SUN |0 QIEGGINO DUE
SHBuim Sy JS BIRGQING SRURA JBNIN DN IRy
WalAS (UOVENIEAD Maid) Opus BdEIS '8uod
Buyien ‘wooq aeeu peadsie uewdinke sy
peds selesadsaaun (1= L) Weane 1580 £1-0 Sy

210N

S2TO0-£8 HIAWNN TWIHIS (14vHIHIY LS3L) oL

Bl

L






EPUB/media/file64.jpg
e minasend Yoy B AR papnvap]

80 UED bepuce paindy y parnidi aq Saum)

FATVA ASC-LNHS TN BUL PINGYS PIETEY Ajqusad B saEmd S1y) peT)
-nssasd 0JE SHI0) PUE SI000 O] BaUj| DINEIRAY

‘weiised papuBlEe Byl w) aue sieeb BupuRl wBWM

“WasAE L susedde pue g go e

pem By Byl uo sused g1 (F) weske Zg 88

~odd (e Jybs eyl uo sucgel 25 (g weisss

LE BLI |0 prEmac) 150] gRs e 2| ue susel

&5 dzh capab BulpuR) uews puRm; 1S Sul BAROE

puE pugsao) 1500 'g0cL wayEs B2BEn, Jpau BV

weg Byl ue suopeb g (1) cwewrdwes clies

J T F | 5 Bl 0 BIEE GUk UE POIEIC) BUE SEHERS 1oy
1Sd BO0E $ NS5ead BUIEIBG WeISis JNERAK

440-1LNHS 440-LNHS 10N
NIDAXO NIDAXO

yoap ofires eA0gE L £ 8

SATVA 40 E1E TN eap w2 iR
_—Tvnnvn

IO0P SIS WD [ELLITU W) 1) &L 13
SHALT B O SE

O9F L& UCHEIE JERY I
FUILUIANDD

B0IS ME 5.0EE uewLEdwos oBiea yBnoay Kempiy e

AwEA Ul (0 LONEIG) B Ewmosddy U B|RSY)
§jRroue dg peoaanD B SEW YU 2000 |ua Wl Ed
¥ LoD BE B PUUBT PEIESD) 5] 8ABA BUL “AME
RO SN HTY ] % auy| peqnys o1 pasnbaa ag dew smHna #
ned e 05 ‘usdo panmsijagEs dyewaou § SaEn dy)

I3 M) Dayouue-usiios ue po d)gissod 8y
cufy Aup o0 suojiesade Suiueby e sousiu Buanp
10 ITLE 20 RINQYS BAIEA )

panunuod — AHLNI L4VHIHIV

e pogsdiy])
LK 3 MOl AW
o






EPUB/media/file48.jpg
® TMSL6 TS
(5305 HLoa)

"o

- "
|| -

FEENST
i/ .

Jy .~

- M
(53068 K
WOOE VL

SINIOd NOILVHLINId NINS LdVHOHIV






EPUB/media/file21.jpg





EPUB/media/file72.jpg
B RIRFOITUR UIQED |ND B
NIEIND R

e (TLRE=F11 ]
BoiEun W orp A5 YU PaNI0) B0 AR YDEH
3LON

‘ol BNy Wi BAOLWDI PUE YIEY LD U YSNY g

aliejpang 1@ ops 10 ue pages
~0f "y 1x3 Asuvafliawg ue e|puRy Mo gng B

AHLNT ATNIDEINT

o

“BpISU] WOl pRuado
aq Ajuo e soop of/ED BYL ElEpOW 4 § QU -

TS ADOD DALE|U] Ag PASTHED Bg AW
Buuny (5lawibua yus soop Buueda u) Aynaulg =
FLON

a“_!DD 1nop Buws pus ‘REIE 0 30IE B J00p
JpfuBszed |0 Jaluas J) E8IEI0) ‘épuRy AlBoH g

AT ETI00N 4§00

“oop 1afueszed 0 J8)
) DD

-UED U HPUEY I00E O} USTEIDE uBpng ssaidag R

AMLMI TYRHON 'L

ST300M 1Y
AHLNT LdVHIHIY

"R U i ] peEE o) e )
vegel Jgw sy e ELD W PSSR 1Y
‘oM

MES ENISBY J6MOg
LNGWGINDI/ET100L TVII3dS






EPUB/media/file90.jpg
1 e

4 @l
Aviod
MES0 02
% SENFOOTY
I DAY LCE
(B TWNHLN LS
HIIVH BHIHILID

YINEY LBED PUT MG

e gaud Bupds sBu swomasa o) s g (2}
&
( URIEOR URED O] ASIMNICID BIPLEY IEed (L)
IZMHL HENG MOILYHZH0 TYNHILNL G

(=)

“yEy uedo pug
asmsmand Bunds afuy swessans of pres ysng (20

m ucas

~0d uedd O] BEIMYISITISUNED JDUEY Blelod (L)

NOILYHISO0 ToNEILYS  F

HII0OL Wa31s TREE LY
TS OEELNNGD ML CAIRSLE ‘ada
XN ﬁﬂﬁ FEINTHIINGN SdETee UE jO BSN AQ LIEIDUE U] J0 BpIR SY) UMOP

apmu s (uaasen ymey wade oy yEneay) staiba
L1 SPIE JBPRE] Pl 1 EUS JBYLUE BIDUM EEIE
UMY B @ PUS LB BLUL 01 QUE 'JBPRE] BB HUng
M0 Byl AN RaIE S0 mard ) Wad) B gIjEyY
EIY] O} BEEIOR EUSBIU| THEJDJE By |0 EJUEY
~HIUIEW 014316F 10 $5AIES UR BR 53AI3E DS
VB B S8 G peleEds AENUEW YAl 82
W W] 9 B 51 'EBJE LN MBID B U BUjIIEILBD
doy ye pajeas) 'yoy Buysipiasurueajuiew ay|
310N

HILWH SINIHDLID (SONYNILNIYA

PaNURUO] = AHLNI LJIVHIHIV!






EPUB/media/file89.jpg
L RO ONY 039 200M
INDILDEHN KT CNYH SEEE
THIYH ALV

4 ANV S5IHAE0
L3

WOILIEDD 03X 50 ™0

WA ATITEINE

AN HEJ0 0L

— A HINYH FE¥LOE HIHL
FOVOHI OLN HMd
WM MOCKR G¢

>,
| TRCEUIM MR & jepd
Wi a daage papaadid 5) adal adease Uy
[#Rmyoop % jopdag 'S5m0
45N $300d) CHpUEy apRcs pae aiedue o
BIOUEY HUEDD MODULM U YSND  MOTUIN BUL UBDD G)
‘MOpU|MA
¥oo|uen 0L e JEns) eyl Guyelc) pue tIps mopule
SURIE 341 1D RUBMIG] RRIRSG] JBAS| YILEMIC B}
Buisisidap Ay payesado 00 Saoaim s e 4oy
srmopure sarasea s oy’ Guyeiads ey saad
avgiaune ay) mops ‘seesle Gujjengege uened of

[ aoums |

SMOANIWN LId¥I00 MIARHYITD INITNS
“AlUD BREIE Ul-Ing Ay 9 usriad 1sues

Ay ) pajus) e syuod sebe gouad wiss Ry
e syl o

20015 146U PLE 38 8yl Le Joop BEIED pUE dWES
ol 8Ul e eaniaun] By 8acge 103D doos) o 1y
WEIZHE BuL 0 8D

wify w0 socp adeose Aousfiswe peesang 9 IV

WEENIE BUT |8 SPIE 1] UD J00R ANIUS WSS (D 1Y

“paEag| e
STUE U-IND CUNE IELTNE Ayl uBinouu Buning
ig Aue Jp) SunES0) Jedosd 3EDIPY KERIDIE
AL 0 APIE IRA U SRALR paymu AERa) CapqE
~EA008U1 20 ponuel SWA2EY SBYIIEY FUE SI00D
1 3EN 10y PEDIADS BIB BRSIE W-IN3 douBbiawl

ALON

NI-LA3 ADNIDHIANT

panupuod — AHLNI L4YHIHIV





EPUB/media/file105.jpg
% NOLLY LS 3ATW
NS NFLMO
T30 ORI

avarame
LNZINL TP DT RN

IATA
=S0LNHE KNITA0
TN HON 3

SAATW
=40LMN4E KIQLKD
TIAOM IH Al

7

unEnd 30 BY) 3 B5IeYI0D GO

usng Capes uBn peeLng uawedwos obses
PuRl B 1O BRIBSO) B 11 BAIRA LOITUE QoUW PAJES
-IEE BUG BARY ABYT JEIMIE BPOW H PUE F Ul

‘woyjsod

3 UYL Ol BEMEI0|D SO0UY W SEpuka
afinscis Byl maieg Al ioaap sEe12En| &1 IT 2pIE
YIma o paED U CSaA Ea JOIngs Gouy Eied
<1BE QW] BAEL ASUL PEIDNE [SDOW OH PUE 8@ ud

{=leajea Gujsops
B0 PAENIRAR UsAG ey suednaos e
mnguy C1sloages dddns pEnuew uelice 35070
BEUE ION20F BUl Ul SHEWED B 33008, BL -
310

panunuog - NOILOVHLX3
MIHIHIY ONY NMOOLNHS INIONT|






EPUB/media/file58.jpg
{3016 LI TN
IO MO8 UIE N 40 14
HOULTEE ARSI BN

nal .I_.ﬂ__l..

e D un By

AL ke wbe

e LR Ry
HALaN

SLNIOd NOILYHLINId NINS LAdVYHOHIV






EPUB/media/file11.jpg





EPUB/media/file97.jpg





EPUB/media/file15.jpg





EPUB/media/file109.jpg





EPUB/media/file54.jpg
NiH
uuw. a
HILWS ENd Pl
I

T_...

ST LN
w FATONYHL
1IN 6L

W09 1207
WBpge i doe | ssluassed woy syag de yareun
"EJ BT S AB LD wion

SEOLIEY JPPNOYE BA0WRN pUR Ble dBy ol
‘AU | aq de| ywim

seddinba aie sipas dooip Csi8qg de| puE 28U
-ABY 18314 S Yum padd)iba SIE 51895 MBIy

p=s )

NOLOVHIXNI MIHILIY

UBIISaE J40 3] UDNME ASIED Wing

g

O] PIERIO| PUE Umop ‘poos agea jo aprs el ue
PESYIBAD PAIEIO C(pEIEISU ) ayeig o0 Addy
IUBLIEN B PERICUIUGSIUN W [n5E)

A3IE ABL BI) UD 5| JPEIDINE S| LD s aYEIG 10|00
ay) o uaieonddy oE|p SYEIg BY) JO Lo
SHEISIR 40 QIRAE SU) L0 W EADW Dajjoilledun
| GU S Sunig) 3510 BYEIC BSMED BjNOD 03
Buieg midy 0EL Broge ayeg o ddde jou og

UDMEoD 240 O “os
-UeD [BISAPRE UG DRIEDD| “BEUDNME BN} BIE|Z

Thun pg-Hnd peued uswngsy
el saddn pajeso) “es|puEy-L Ind Bl |INg

NMADOLAHS INIDNZ

NOLLIVHLX3
MIYOHIY ANY NMOALNHS INIONI

q






EPUB/media/file80.jpg
FOONMILEAE DOTREOA
BONANELEAS COMMEd [

TONWERLEAE SEa O
| TNNELSAE SOMEOAH |
anEe

‘BPIS YIEE UD RAJIEER) OM]
"LBE0L DUR BEL SUGIBS IE Buipaluen e
BACE PILNOW B BI0AJSERS WAISAE UIBW Jned g

Suo)El 1y -y waisds ()
suoiel 5 ey - £ wnsds  (g)
EUSIEE 5Bl - 2 waiskg (2
‘suoyed gy - weisds (1)
walijuenb pen)p 2 neapdy
Di3ads AARY FA0ABE S WALELE INO) 0yY) 50 Yoy B

PRIEHPUL BB IFRULIE BT MIOWIEU
SWEISAS SENBIPAY [EARIAIBU) IM04 BWSI54S paTl
<rasaud 1sd gony Buneiede Ljenanujuas ‘juap
-uBadBEu| iNo} |0 S185won fddns jemoed Dynepily
HLOM

WILSAS JITNYHAAH LIVHIOHIV






EPUB/media/file70.jpg
AN S8 BE L

AT T a0 B s | 0
AANAD ST G082 WG ETABE T g RIRCT LN
eemd §jst aesodo oo paapbed 5y o
Al umoine L amb v pares s wssar sy g

-imnotem syl o usdoigu el LgEs
cavsunbud B By 1R euRd  NENDE DU 130
803 VB RTINS W) SOELIU 1 LS PRATE|

susimgesnd nBanyaap unBoaiu b s ]
ALON |

s s
1 LaiEEmAng ki uslonis SMIYOED O HUE
RS FAAS HL NN yoaqe sog suczagesnd sdmya e sanideg 0

‘ROISESHJANE S41d PRUEee| 1

(auRd k0T UajEEBIddnE ) S0 0N pUR SAZLER 95°0 un
ALON

s

~cd iy @i Eund EAUEs pRigEae §iesuilus b @ ut

Al | i U3 LS IOYEDI| PUE RAUCY UGSERIOANg
@il LOE A4 ML U0 DEEDO] ‘g jeniod Bupuun somd -]

Hary pasn o axecs (dee oyl s

308 uobrap Sy B w0 poadop Uas oC vEE undoay
aLom

d RELLL
VA | HOLYHON ORY O IROD NOISSIHAING S NIDOELIK K

TENYH BOLYTIIM QW 0 TN

mlo RO RS ﬁn&.

funu0D — WILSAS NOISSIHAANS IHI |






EPUB/media/file113.jpg
EATH ONNOH ‘036
‘TIDENDD L4317 EL0TI CEE HOULVLS EWSIN G

IS L7H N0 IATEA 3RO QEUYTD NI S0V 0L

[L=E Rl e
LNIALL Y A

PUNGE §1 PUE PR 08|U Ed S BAEA--EBIE
ybigy sedu 'BESUED 148 BE0ND-BaEs ¥DER MBI

Saaes au) 30 AUl BB EE

dooiy soop g ju s edua D RIS L SSAIE
2| 10ap AIUE AIT [BUICU WOk 5 ¥oap o
BALAE 2 BRI IUDY - pRauynYg cBue REe
WOIJE|E JJBIDIIR JEE U--FaA R Ui edusan afiie]

s dwan

ohies uj owl PUE %8R 1WA Fua--5aages gyl -
310

S3IAVYA 4JOLNHS NIDAXO LPL-D






EPUB/media/file100.jpg
L1+D

AN OIS 53 &
53HIMIOE SRZLES [y
[E TR RN WIDCHLI
L413 T3 NOer)
LVHIKY 1Ed3T) TN T
HHAD OMY W 3e063 ’
WIEZHAMST T isa0sHI0E) FHOLY VT
O SHISCNK
gl Ad30 ANk
ORIV TR
HAMET ONY W3dd
S
34E
x.l.ll- = BNl id AL
.. SiHI b
1S3 NEEHOHL N M
= ROLLPALITY THIINA
<
»
- ad
-
Lurd wot L L O

1708 NG
HCALWRLLIN TR

PR - whEedn
wapshs ep S *du08y S200-18 NS WY -]

“SLON






EPUB/media/file23.jpg





EPUB/media/file66.jpg
= e
RRE JIBT e ] Oﬂcﬁ
AN HYVATD BN IULMY 0D 3440

e T
e =alek TL TR T T

PENDIG I BADGE T8 § S8 g3w i ag dvs pur
P AN 10 AR JBRENE| B0 LS MO1) BY)

— DHINGYM |

B

1205 pind uey) pERAEY |1 (BIUDD RO U3 BIS BUE JREE gEng

000 WD L0 3w

Yird pur “apuey Fenie doelaus
J0BE SIURILUS WIS BLL UD UMD [Ng a4

MK 14T
LTS T ]

Jp
DU L ) gy sy Sty w
INCLLYESE0 S1ISH0 300 AHLND M3uD

RGP LU PN AE
LRI U 02 DURD YF b puOREE] S a0 g8a pus et -

w YRR 400EN DY | oL R
o) eyl o) wap el sy paupml B DULED SEEISY

AL0M
sped oYM jE
Pruwing upLesion ol e pmmIog J 8BRS 1Y 50 pUE e a

¥ 'SR SPEY EINIEA CUE §
T FO00 RAGEE 10 [0 0 LoD B000 |0 BEE 4o (Elew] g

UALARILSD #8380 BE TS BT e
NELPD E

- PaNUIUOD = AHLNI LIVHOHIV

YBHAE ua e
il e umyga T BAOD I BN Y SEENE LLLTE]






EPUB/media/file46.jpg
FKINHNISLLIr 1
O PAEELNL

‘paanbed SB BINSGIIUE LIQED IND
HNI-LAD

gud by sGedussip
@1 BIpwEy wesiiel soop [@uisidl nd puE ‘NOp
-Upw Jpop ¥ERg wopscd uedo ul egpueL aee)
‘ionp UedD 10U SEOF BIPUES BIEGES BUM|NE |

"leop
ugdo U BIUEY BIEB|E JOOD [BIUEWS BIEIOH

‘loop yoes Joj €D

-pusp) 4ENsEq AT sainpacoud g cebwesn)

10 BIE YIBS U DM] PEJEDD| BB EIG0D JB0J
3LON

‘oiy
ol und esreD |w siBuUBeg U e wonERd duy

AHLNT AONIDHIWIAWNHON L

S$7300KW 1Y
AHLNZ LAVHIHIY

Sy UEIY
Mg ANISBY Jamoy
1NIWINOIESTIO0L WIZIdE







EPUB/media/file111.jpg
THId 09

DRI L1
SEvIay xd
' 1000 doouy e o e PR pxe fausbisiue
az PURMID) L] JO E PEIEDD) SEBIE LIIND  CE
DHIY EEVEEE T
AU IO ONY LFO = MNELRS g
TUOMVH L TV s ;
oot ORI CL TR uada 0| 'YHEY |0 PIECIUL PUR
INANVHL WL S8 T HILH] TEMIEIHM  asoce paleos “BiEd dung senBugioa sy (0
N anre © HALLING
e ] Juswpredwan
= . aliEd jo UE pue pEsio) dog yase g
e |9 paEAUG) (53] o) paiEos R s Lousbiaws |
wada a) presdn |jnd pue Bup asEsies 1 o)

przMmL)
apis yoeo (00) Blw LB BUD PUE PIRWIC)
@ud paIEI0| YIEU UsSnd PUE AEADOENE NG
Spuey BE0 “SaeBGy| estacs 3rd Dusliaws Sald

AHLINT AONIDHINIT

"B AHDI0D
Algpa pue (ho ‘sbessn| jb BRS YIES U0 BUD 'Y
QM| OUE DEMS §jE| PIENJD BUD SI|PURY-1 N4

oL i 1B
ubl 5L unde ﬂ.._h._
o BEL 14 P2 AIPPET UoSUBLXT
/ Y RES BNISHY JBMDd

b N b —

LHIMAINDAEN00L TVIZFLE





EPUB/media/file52.jpg





EPUB/media/file82.jpg
I5T08 HLCR
HIADK] SEI0OY

e 54b

(g5t 4
AEELLYE
DHLUHD

ATNISHENE

L]

(200-L€ 'L-L SN0
) (isued puyeg) ezt §4 18 Joop dack ey
syl 0 YE palede) 8 Laneg ssmbas dmaliowy 2

(leUBd pULER; 5L
&4 e uswpedwer ofies jo sps e puR iyby

SYY U0 DUE HEMIED Syl IREU CRSYYING PUBAMID) |
AUl U0 paiEsa ME seuseg Sugyby dousfiaug g

1o R SERI00E: |0 Ucypod Jam) e gEwIRES SouRiLD
NdH20D Ay SpUN DAEI0Y AT SOLSAIAEY WEW LBSN B

SNOILYD 0T AHILLVE LAVHIHIV






EPUB/media/file95.jpg
“W3AVE LNONID 0332 50
L1030 K3V TIng R

T
HITHIHE L
TOELWODY AL0MEH

wwan|f aeuway

yiim pend 5O UED IONERIE CHOLIMS AHELIYE
LAY Dby ®di Uyl sl o seelsis R0 IR0 siow

T LNFDY " LDy

LUE s | H g i
P ool M IS U (e S RO ALY
SHHINK Ju
FONY £ 271 SIHEE “spanod

Aepieg Lovediawe Laop SnyE O] 2 uwnoD romoy
JeuRd JOYERIQ NI BRGNS PRALEAS Bl S0 pEES
e FEqE8I N3 Q334 SNE LOJHIT AH3LLVE Id P
g jualde sseajes
al By SINaNYH Jeig v Yy junbe edueypsip ey
SETHEL O | URLLSI GBS 18] ST 1ANYH IH|FWn D)
‘BEBun of Sjddn g (an) pue "Snmpdy Eouae)s o
INOLLEDE 331 inys of peiyseiel peed peEengEs el @ uoged
{30k L g EElall JagEs US pRESC STTONYH SHId INIDNS noj lind - G
i SO *SINANNH Ul
- WEL ZHIDHZ Buipnd o poud maod Legeg saowes jou o
LI
upiueod 3740) o euSuyL 185 el
HMDOLNES ADNADHING INDNT B

et






EPUB/media/file17.jpg





EPUB/media/file107.jpg
B0 IVIEND HOWE NO ORIV #HY SYIHY K- =
ENOLLS 0 M3 ESL0NST =

1SWHTHN 45017HS N3EANC

ANSALHY RO
SERMY ACLORE NI

[ -l.u—

C 1‘\ W S WD YT AAD

SHO] HLYHY

() 0008y
30£4-03






EPUB/media/file110.jpg
[R-]8 nU_ FIHILNE ITHINOIE O FLOO-4E
f STIENIEIT THLW LEL-5E

{(T08) (9aa] may
SU BRG] PBO8DS LLn

4200-48

Z100-48

202-98

95189

FLL-80

v LLE0-59
Az Blo59
64259
ELZ-59
69359
95259
B¥353
GLa-pe

HILINMS 30NIN00%

PG EL
Bl

"SREUE [BD|3.D Bseyl

Buiyseeudd® of ropd saaaswsyl punoil
PINOUS 18Uuossay  usiuby #5nea ues
s oa ABNS REISIPUAIU| winizsubew

=%W1QO

. bueuoiep 40 Buung syl jo vagoanp @y w Gy
. HISHI 450 “HOD| IO IR By 0 SS01E 430 e 0L L
HU FOLLOS 54 PUR 025 §4 W PAEID] BIE SENAED BI6L |
‘BRlNTRIRD Buisuedsip sk jo waiils Sursusd
B SURSHEAE0 3015 . “510] SRINEESWIAIUNGD B 34y REIMIE paioneg
o n f i B esnaie Buimaiss L pasn SpIn)) pUE S|uRIgN
.ﬁy , ==t ay) o fuew aop wopuBl o 92IN0E @ AR S0P
'_!

HIOC EE3)0Y

oS

B!ZciB

NOILYWHOANI QHVZVH LIVHIHIV






EPUB/media/file102.jpg
HOTL 20 dMHEDEL OF HEEEID

f B Bt
£ ZEiL uncy Buyy
T wagears s Bua p e ve
oK uody A g o s us sy
2I0R quom

panuiuod - gSLNIOd
NOILYHLINId NINS L4WHOHIV






EPUB/media/file86.jpg
13015 L4210
CHIOTHICT)
0k B3O

.5 Aleww) s cedde
[ 3

§) punoul o) g oop dooy wouy by jewiony
‘YA IEIUN PUE YI0[UR O] FRIEYI0D SR
SH|DURY SPIEW 1FLAT Ay 0 aps Wl ay) uD
YINRUN DUE HIOUT O] SFI0RUBIUNTT S(E |0
FA|PURY SPISUL JEIDEE BU| JO BE b By UG ¢
‘LM

“Honp
Jdweay ‘wpuky w20 indJoop asie esop el (g

“ssaufia 1oy yoou pesoq

g0 Jano sdos dooy  quel soop dogd jo

woiund 1jE UG PEUED0] AIIEHM0M JBUTER U e

JBABUIE] [EISU| WuE IBABLRBI & pue adoy

FI0UH TN S0 aa8ilha we ypm peddnbo s sroop doon ylog
Eaddn

ACOR DERI D) BIPUBY |l BEN

“wonirsad RS (0] 01 JOOp ES(E. PUE ud)
<1500 UMBIUN < ‘BpuRy BUjNo5) 10 petweog
BUE BAOGE PBEEDY SPuiy Bumpep aeon

‘uoiisad sIe|Un OFHOp e IHuED U
FPURY JIEWE JAN0] BRUBY BuiNIDy B3 BiEleY

HOILYHED TWNHIINI G
panupiuod — AHLINI L4VHIHIY






EPUB/media/file26.jpg
DOT placards
(on both ends and sides)

Product name

Spec./cert./data plate(s) license plate(s)

Emergency info






EPUB/media/file51.jpg
08 T 002 WAS

13085 LiFT

LRI LEFIACS THIvE
'

5 TMSEE VL
B L)
LNENLE VNS WIS

et
INZALANANCD EELIR XY

eeudinbe exiyxee bryos yBy ueuc
SPUBUBIL D |RILIDRS PUB UBIEBEY KN OIPES Bl

_SLNIOd NOLLYHLINId NINS LAVHIHIY






EPUB/media/file34.jpg
AVALLIY O HCSLLIN

TNV T08 ASCMND

NOLLYNHOSNI QHVZVH LIVHIHIV





EPUB/media/file60.jpg
u..:?«fzwc.ﬁmﬁﬁu $1
ISR e —
ARRISEE E ] 5 B £ 3 azeEN
§ §8F8388

\li
\i
¥
:
i
!

R
£ril a0
4T Lith
RORLIT BTN % £l g 5
»mEEﬁ,ﬂo._un o A6 TTTOH SEWALE O] JwWIS
e = ALEEE T §

NOLLYWHOANI QHVYZVH L4 ¥YHIHI





EPUB/media/file35.jpg
£4IE [0NLOY DAY PUBBARIHIDD DI PUS 101d

S Wi 3l i
vﬂgguﬂgﬂmug nf MOUE -ﬂ!tﬂﬂ,uw.ﬂhvguﬂ

T T Y MOS0
T O BRI A T VAT

M

‘upipsod
4= 4 B|BUET 1) U0 DEEIC] CIIME NdY 8581

OS] 440 0 'S A RO [Eod B 5
WUCY U| SjUSUDT LE L0 PEYEDDY UIIME ABNeC a0el
WEIEIT 240 OF RENE 1DAU0D IBROd S DUIYE
i qngwy  MOSUGD 48] 6O PAYEDY “BAYdMS (ory aakly

“UBIED 5P 04 T aEEung
1) LD PEEESE) “SIMEN |Bucd samad (g

Jmuvossad o e ays Suppns

oy 2105 WEkBd o) jO LY &Y EYE BeyD

WA |l L 3004 PUR AT | YE pResquan
SujBud N3 SnGus PEc|S saBLY SBPEY

1040; BUY] aunaq pauinba 5| s5ais Aousbuawa g

PELSHILICCDE S UBD WawoplnyE Bujfiue guioy
JALOMN

HALIMS NMWAOLNHE SNIDAT TVIREOH 'L

AHALLYE 90
NMOAQLNHS INIDNS






EPUB/media/file77.jpg
ALY LA
ER AN R R

HePd 95 LY 14 58
Hn L Ly pdue SR

AErEHL I

= 00 LW L4 T8
44050 Ly L3458 D anaL

1.0R 1Y LAE

Hdl LY L

eI BE] LV 1< 6k g 15w

Wi 002 10 95007 4D Ld L

SV L& @ LNl
1BMYHL 450 3041

s Lan [ "OLNOW

“wou Bus Buiraga 0 o
w Bussnd Gus|By Slus! Euoesd sEso| (B snceg

Ty mubus jooa s Gu L sauiiie

dhiwdoee die wiia e yBenug e sdings
.sdﬂ..S-..?:EEE_E_EZsm:v-p_:.:i

AU B D 50D ) UBWIGS B &) Abanla i

29NED B) LGNS 120D squs yhsoue BuideBaap
= ugedes s 'Bunas pend Lo s

— DMINEYM |

i

-






EPUB/media/file119.jpg
PR e a8 BRn) S apiE pumy gy
WG NGPUM LE (0 BE 3 puE COLEE DI upinD

PAYELY 5B ROBELTY |0 BRIG PLEL WE( L Mop
. U pEasa) O pue g CYEENE YLED uEnD

T VLITHONY 131 ’ Ni-Ln2
WILY NELND F0IT N Ol SN

VI N LTS ‘S LAy R epiey
[ BERIIS WO PRS0 REURY TABIG DITI0E

TAE P3O0 FADGR IRy
atmsEe ruRg e AsuaBiaise ud gum peddnbe
A0 RIHE JLE-AM PR DIE-A WEET FEGE

T
U FOBE Il Inosh
HILWH 3IVIER

i ' Na YRY (I PUR AN SRy bsEe] g
—i== gy Lo
- P - eeuen diaens paa) Cuoanag esueEl §ERIG
URAR 'ApUTy LOFA] SNO PRTIO0] ‘sAtd mOEel g

LU

B A0 MOTTEA G2 o lpe 4R RajEL UG PRE3A) ejaley weeniel i tees
<o upmb ol sy edEIE U MGDUIE SEDIG B W) OND
“FLETHE AUR 5 W ETM) UD 4 EREIaE §jUs

s abejen) o eprs yGu un y2gey edeses dousEinug

FH-NY ONY Y VIEN UEYD HRE

HALYMBawDE s peynmun Eueg e usop Bajas gou
= 1% 5000 || “WEyT kegEs gija uopesd pesos u
N0 E SR S R BSOR SSUR O e eR)
DI YN - ; .Il... Co iz v avaen F10N
HIONITAT HE0AND - s iy ; g
o F0R1ED hADERD UNEE 100 BUIME PUD ' UWDE YRIN(E j0 #EE ||8) L2

socp safusssed |0 AILAT & pRiNSn EPUEY MEDY
" AHLNG T WHON

& .E-E"up:-t
EICHTAD RE0AED  4HELLVE WBnouy: Buryeeig kg peumd eg
b Lague Asusbaese “soiEae: e e
ErFgzary sOUSEr BO SOOP i §USAS #i) Uy

‘FA0N

Le-n

‘EL0M

‘310N
AHLNT ADNIDHINE 2

S1300W 1V
AHLNI LAWHIHIV

MES aNISIY Jamid
1HINLINDIISTIO0L TWIDTLS






EPUB/media/file18.jpg





EPUB/media/file94.jpg
LM OS] AN
L Ny

L4

153 ¥

ROLYTHOOH s
i o
! N1 g B LR /
INALENAINGD Y
SEIOY B Bregich vy
Rl
[5F 142
HIIWT e
LHOHDLING

AWIOd TEE

s ycedng ay; eS|
uey, ‘uoiueod dn |jnj oyl oy pued dog mg uedg ()

‘EmySEE| WOl ING) pUR BELNE uid sSReE

GaENYI oWl BEREHE RO BDIAES BZ)E Ny wadk o)
‘wonbin uy

s B B BY] SSIBya8sS O] uosod YOS AL W
Y3 b DSHD ANTDY 0yl eoed pue penbaaiws By g
“yIams BRI YL WSE pUR Ay

eyl o INyR 0| #9Rejes pUR ucirod JONTTISHI0 B
W yopss IOHLKOD FHId w0 eoed miy B eEE )
BT ]

BanisELoE) e oyl pue jeurd Bupsnim qued siBue
Byl un peiess) Bl BEwed (LS THIS Ny S euL
yuade Buypsinbag

- anp efeyosip o) 1y Bigouws HOZI0 ANSDY S80id
“Ngy ot dddns eny pue “Sgneaply e LAY
ch JuEI e A0 Y asRiC R 0 @53 b
“Bpis e e ued

pEGUIRAG J0pd wn palEEe] WG |B0deS gy Sl
Ny

(RREDE Bl UD POLRID) B uDMs cxg e o CBujases
icy 558300 seppacsd JDOp e ndy (ews ¢ Ceseyd

W oaEygE) e sreep Sapaee fdy 004 eusueD ow)

Eilsl 1
HWMDOLMAHS LINM EIMOD ARV 26






EPUB/media/file28.jpg
e T AL P
3aE FE VAOSTILE B

LIfLEd | sEIEEd
— I

B YWOEE 5
ROITE SN

0L | TMDESE ‘S d
(505 Lal
OIS AHCEEIO0Y E0HI






EPUB/media/file84.jpg
h F lu ﬁw.—n_th_wﬂ.Nuw_

Ol FHNH
0 U._.(M_E
HYET)

M)
WO SV TS

AR M STEYH D0

o dTS HAWON
FHEVIOVHLEE

THHALNI
WE AR
Eb
(BN ETR e
IS
AN
il TEAIEEY .unn.a
Twid DhivH
S5 @
w1 PRV |
AreT T
HOOO AN MIBD

LIEETTT
PUBIEE |[IM BJIETS PUE BB puEH Cjyfam
ume Sp Aq uado e Jo0g uade oD yEnd

SE0|S |j0 JcH

1 0 uelep eyl abebus Joas| aseas syl
MUN P MO SPUBY UDIE] B5IEH POy pue
Al BSEBB] U0 umop ysny Bupes roop
B o) JUSOB|pE PEIEDO) B BIPUEY Y2)E] 5000
'HODE §ESqun

o) paemcn ajpuRy 30| 68red  Bungel hoop
18] O} JSIE[PE PEIEDO| S 4|pUEY Y30 JAQ

leh

{2}

{1l

“eap ayy o) juaneipe sopum Buim e
a1 Bupsn BEJR BORIN0 By BN A ENSA I00p
Ayl o) aBewep 49 Aniw | Guuosed WBABE &)

NIILYHIS0 TVNETLNI
1B 204 JWdeiid O] PRIUBIBGIBIINGT §) J0Q

PUrIB B 5195 818 Jam SHEIIENRI

lur spuy Bisicy yijm 1000 U UMOp [ngd
adags

iBAD 10DP || of Jeaap ay) sabebus Jsee|
asER|ES BUI (Iun spuey Bugaeun maone
1 ASNESURIWES PUE '8DUEY SUjyage wh
1000 O bRAL PAjEED| asa) asER| @ sEaidag
sud Buiyo0) 12en0s) o spuey Bu

{38 JooP N0 Ind  spuEy dull of jpuiy
Bupy2o) soop o) au sacp dey |BwE ysng

el

lz}

fhh

NOILYH 340 IWHHEI 13

Guiws b (& Premsa) JEJIIE 811
19 85315 1J8| S11 U0 PRIEDY| 5] 100p LiUE Mai1D ay)

=F

HOOT AMLNG M3
PaNUIUOD — AMINT L4WHIL






EPUB/media/file67.jpg
m,ru S r—— TaMNd

SHIRHIERO O STy SHILEWIINTT O
"G HAINION HTI J.wh._ﬁ ) SITOHYH L OHLNCE
[ EHOLVDINNN TWIHOBLEN ASRESEIINE Juts Nel¥
HOON SEINEYH y + % g
HAOHS Er i FTOKYH"L HOEIMCD

ATNEIHAM il

AU

BlUB0 4B UliM DadjnlE 01 SIERS yoa a_%u:.
-AL0N

“iybus o 9 saauBap

06 IR95 SIRI0S O] SEMEDOD QUUY BIBIOY HIEL
uy dEIUOINOY JEAS S0 O QUMD QOUY USNd D

SRS quesa
SIALIEY MBHIA0US SAPWUA PUR RIS OB BSESEY 0
“paROg
1m0 ysnd seas popdoo pue jogd 02 CLE uog
-i50d pue oad ‘B0 BUR 'HONG 'AYN P9} SIFRS B
LHP0-0L HDTOWHL EOES-98 3V ¥S-D LNIW
“LHWEWO0 MIHD HOLIVHLXT MIHIHY B
|BUEd SimsEp
PEGT P Bul 1B JCOR AU MaJD #pasi| DBIEI0|
IR SNy 10| EBIPUEY-] (o) fausbiswg ang
‘FLON

ANEMLEIFOY
THLMOZEOH

SLYIS
ELONH0D ONY S0k

STIDRAH-L 0 8
SINIDEARI T w

,N Qa ‘.\\ spun Jemeod Lieyene 4ioq 19 INGS ©f ‘faued
£ pues seauedua Ui e 1euns 1) iaddn us
\J.Hn.ﬂ PEIE3Y) S#pUEy-| (oifuos Aousbiewe &y ng g
,m.n.nu._\ F 110 PEUANY & 0 pesnba joi &) yapms Dajeg
’ . _:...._ o — .
o el e I ».z..,l.“rii.. jem Lo
peued uawsnipsu joped ayg jo uoipod e ey
TENY SOLVIION ON SRR T LSS PRI SEPUBL-L uod Asudliawa s nd R

OHHETERLLIT T LSS 314= SHIDKE
NMQOLNHE NAW3NIDNT L

NOILIVHLX 3 MIHOHIV
aNY NMOOLNHS NdY/3NIDNT






EPUB/media/file41.jpg
Lb-HD

440 - e+ 5 N "
L ey AE1% - GUIAET HOHLHINCS SNITNE
IB0TD - SIHILME IATWA B BVLIHI

TR WOILORCE IS
B L]

“{B)FETLIBUIMEID LIDK SEBUIEY
18PINOIE FADINA) PUE 51187 1885 UIIE|UN

NOILDYELXE MIHIE I

NS U usangsn

e iBiues 1) 1B paBas| 'SOjpURY-L IDINYS

180 jind auj, nd “umorsnys o) ey ssuBua §)
3LON

‘440 93 'eurd
YDIME DESLIEAD LD PETEDD] LIEME KEJEY Uspsc

*440 59 ISOD 01 '|BUBH YILMS PESYIBAD UO
PaIRD SIUDNME dwnd Jo BABA [EN) UOIISCY

A 15 01 '[3ued 42| ME PESY.IBA0 10 [BIS8RED

IRIUCS U DBIE30| 'SIBAB] LONDUCD SUiiuB LtiSty

T2 URNOE TROMLSTT
MAOTOLNHS TWYNHON

NOILOVH1X3
M3HOHIY ANY NMOOQLNHS INIDNI






EPUB/media/file32.jpg
HOOLE MO
WD
L

‘40 O BUSE (LA IS R

180 PAIEI0| “UINME 440 HINE MM
01T Bl BB PUT 4| BT8R
WONE BEOY BETE|E ARIWEID | TIA N0
WbE ysd BasleemtD au) DusDeoy 8w

THPOY BUE SEe N0 DI unOD
TApE e 8 sauunl ey EBD)  HINE
Yol mamE s By
HILBNG S5V e semajm doje apay oy Buipioy equn
A0S IR b
e pley puR uaiyisad yo a3 ‘spee e s ouuni
#4112 @ued |0J4U0D DS By UD pajen

‘yaume afific) sEEal@ CMS 2104 aR|d

(LId¥200 LNoddl
HNMOOLNHS INIENT ADNIDH INZ

Panupuod = NOILIVHLX3
MIHOHIY ONY NMOOLNHS INIDNI






EPUB/media/file121.jpg
FM 5-415

Fire-Fighting Operations

Headquarters,
Department of the Army

DISTRIBUTION RESTRICTION: Approved for public release; distribution is unlimited.






EPUB/media/file62.jpg
HYIAD THIOWT

HW SO S IR B
ORINMECS D06, 5 3 B
SN ¢SSR O S35
KLO SOMIST I S WIYLITA

B0 AHIHT MTHS THL MErSSua T
CEIWED S | MBI LS L YOS DT

[=ETRLL

SYIHY BIONVO INIA
CHYOEHIAD NIDCHLIN QINODN S84 "5 Hsi’

WD ENITRE RV
LA O QD) MIINLTT
COd VAR DHKINGTRIFN 1331
BIHLN 52/ 53wl 52
[[EETEART 0

HERL MW SMOTTYD 18
16 SumiNa3

§-2





EPUB/media/file37.jpg
IIT0OLTHYH A"INIHLE .&U—E
U0 L

7 IF\

F—-—FH] Iovn..llnn.l...l._

erJ E

NOILVINHOANI QHVZYH L4VHOHIY






EPUB/media/file45.jpg
Bri G
BLELTELE pwale L lpUE ]

SLNIOd NOILVHLINIA NINS LdVHIOH IV





EPUB/media/file6.jpg
],
'¢V7 Ir\-)

Lot






EPUB/media/file88.jpg
‘sabpe Jan 18 S8y
(VO S LY 8¢ O BujIS|UED B S8y 39 1© Euado j@agaan
RRHDAD) RAAOHS] T 10} SMOE unsod pEED2 BULU| J00p olUBD BU]
‘10N

|Busosiad |E3paaw 46 wol

CEMIEAD BEWIDE] O PRADWAS USEG BAEL ||IM 563

duwes ofies dwes jo opis Joyee Lwop jasucsad

1#11E HIENIEAD 'dLUES OB UG NEQED| JOIUES

s cBied ) wensad ukep BU L REYIC] B LBW
1000 OBUED BUL UMDEMOID ) Bujiei i) uduMm -

dwe) Buresade o3 sopd JE8y BUE
uswdinbe pue |apucssad Byl JnsuE usudinba
o) pbewep puE Anful (eulodied luesead &)

(T3 HELERRTNDT =31 Lav)
WELL K RMOGAVTE d NVl CIweD W
‘eI Byl BujiBASEAD uT pIE 3] ATRWIWINGT |1

syE) duwes absen Louslisw wajlEed umop ||n|
&1j] o) Aojcep KjjEsqewoine s dwe: ofmen sy D

INDLLVLE MILSWWIVGT Dash shpjdap dwes pun ueysod Aydep U UswE ploy pue
TOHLNDS AMDINOTE WY CHYT avgyd aopeniize fopdep dwes uo wend pa GEEN O

‘oY pug
woyiE0d PELLIE BYL 0] ydiswd Buiue esed pue
PuEr P G SEIR) CROUSNTEE LAODMOEE BB L

ShyapmE papiend pad oM @ EISITUDT [QIRICD
IR CBRIE 18] CEUEd [RaD T I8 EWpE
HE SO paRaIG) By} aSy1s wor) padoiden 5 WaIsAE
umopAceD dUB) BIL CUOIENDERE [EIIPELIOIE
Jig BuidyBy) eaue spracsd pus dwel syl usdo
Ajpides 01 pBSN & WIAMEAE Lmowao)l dui o)
=N Lel )

b Eru] WILSAS NMDOMOTE dWVH CDHVD

PENUIUCD — AHLNI LIVHOHIV

5






EPUB/media/file24.jpg
24in 8in

\/ Background: Orange No.

—

24in
le;:r3|\é|::sn111 Fire Division 2 12246; see GSA catalog.
) Hazard Class 1.2 Numbers: 10 inches high and

i 2 inches thick; black No.
24in 5
17038; see GSA catalog.

T

24'in

Fire Division 4

Fire Division 3
Hazard Class 1.4

Hazard Class 1.3






EPUB/media/file75.jpg
SHOISNIWIO L4V HIHIY





EPUB/media/file117.jpg
40 HOLNE SEIATT B3N
LLCRE (E

308 -8 B3 L
3 ELE R B L )

A0 O PURE [SaueD
PEILAAC || 1O paED) "yIpms Laleq U0ty '8

4240+ EIDLNAE SR IS
‘40 01 'SHYILME 1B|FEW

A - HOLIWS AR |E S B DETEDD] e DS dnd 80| LIS B
a P Mg 3N
i . o "4 403 03 UMOp "gBUEd QUL DB A

N, i W LNGT CREHEIAD

L2 U2 DRIEDD| CSBUNIIME FIFRAN ausdiue uo sy (]

vonsoed PIM1WES Ok LE e
-gapad PUUnD UG pELEI0Y ‘SiEae] se)Rdd Ing

CuEEod 300 o el
sgapsd ool ue PELEDDY ‘SIBABY JeMDd pURIAY

HADOLNHS AMIDNT

440 BN UNE 3L INENI

NOILOVHLIXI MIHOHIV ONY ‘NILSAS
NOILD3r3 DNIALIAYS ‘NMOALNHS INIDNI





EPUB/media/file104.jpg
BERURY P
a3 op sioss aBusverd eguswanis Bupkolas
Wiegm UGTROD 1R U)1BS DAOW OL RIBED ReE Hamn(pe
ven ‘Bupur| ysea Buung palivamrp ou o) e e )
ELON

“ {51 quIBLARD W
TIBUIE] MGINONS SALA S PUE |Ag SR UG LA0E) SSTSa TR

NOILIYELNS M3EIHY 3

MO4LIS0E
H3HLYES
sy
SOOI
"

wefiEad 40 S S5SNI IaIune

YME W OEL-D 88 LD UBORDE §40 O esjasi0p
‘i AU DERLBAT UG BEIED) Cuiwe Liepieg wng e

EITOAWHL NMOOLNHE atia % .
AONADHEN 264 00D A0UREED MNID §T PEEROL PRo] Leaeg Belus] )
. @ a9 L8 g Beed B 3Lendy Il
oL 249

ALok

i

1EyE gusled AQUTE BITOE URJL CIDUTIOE § R RAeey
<] B PR (@ JODWLED PUT AD|ST PSIBOD) TUDIME LIEIS
auBiva Lapeq ooy Pue SsaUdaq] CSEQURY L SMO0pLIyS
daeBibicn @31) P WOE I-5 BUl UD) " LORAOE UF G4 O jeund
PERL R L0 PR Ry | ueapinys Bueliaaa ay g g

74

LT UL TR PR R

[BURd PEF4IBSD UO DRIEID] | ARG CEpEm A suus
1B s0s R B50j0 0u pue wesds Boysmbupne ey we
Ao e sapuey | Sued ‘wopsod 440 UL FURHWSE |
‘EAON

ung

150d YO 01 LIS WITL CySuRs emeeng 0 pen diejee
wwda  CeaNsdT HIHIWEL S LR TS A0 DA
LAl (250 0ad |DIRIDD U0 BOTII0) ‘SABMY COLDUDD LOWSTY R

NMOOLAHE INIDKRE 7L

-gajpumy- | dsunfl
siewe Dugesyoe s10je] jemid SRpeq BaOWEl LOY 00
TELDN

‘sinap ool mes gEnosg Isjus

b “picum Bupuun Buyoraadoe Uy SPIETRY DAY DUOAT QL

/ 240
A HILIME
o AHLLYE

_oNmn |

BNV T ANOD DYIHISAD

NOILOVHLX3
MIHIHIY ONY NMOOQLNHS 3NIDNT

0EL-D






EPUB/media/file92.jpg
LL-D e e ‘painbe) @ (ygag) saeeddy
- el Buigsig paugiues eg "djus Asuebewe o4

-
5 “paerey hopEs e
3 SEITIOR Bujmess (WeLwuDIRUD SOO[LEPUN BY] Q) WEW PRG0S
wopshs obrics (5O9pE0} vaEis fumedsn 350
Hau| pUEoaUQ #UL U] (YT N] Jry peusiug usBouiiy
‘NN ARW (eJuosied of yEep o Lnlu) Cpajegues
[ 8 5] §) |1 EeLE J0O{UBPUN By} JBEUA JOU g

yaiea Sujads Ag
wRda pedwiad B uaiey BupTses (e o eps
B pinme] uslo SDuE DUB EMDN 2GR Ing  {2)

i

welsed umeus o eppuey Buiyoe) aeloy

HOLYHIDD TWHHELNI

- uayes Bupds AG WeCto Peu|ed &
yamy Bupnsus {RisiE o eps juBu piEso))
UoNISOE LR O] ARIS PUE pUBMLGY USEY Bng  (p)

ey wy) Jo Bupwwe | juesmd o)
vede yajey Bupls sucjeq seson usey eE0)g (E)

BoNiEd EHRIUR 0] B
Yoo jepaury sfuep) spuay Suigale) eeled  (2)

“YojEp esEes guiry)
Gumseid dg saano ssecow |oupuco yoyRy uedg (L)

MOLLYHIS0 T¥NL3LXS e

BaE o)) 05 JRINE SUl JBPUN EoURLEUIRL
WEE AR b0} pEpAGID 3 YDIEY OAIES S5ec0T Al Y
FL0N

HILVH INAHIS E5300Y ATTFE 0L

PENUNUOD — AHLNT LJdWHIHIV






EPUB/media/file4.jpg
Typical emergency
entrance markings

Cut here for
emergency rescue.—l






EPUB/media/file30.jpg
‘Paanbal 58 BAHONRD W=D

NI-LN3

NG Ad0uED |jnd

pow precqu) Adouss |0 sues ol perean HEUEy
saweps uosital LAouEs FIRID puR BEOSu) YdReY
"AdoURD @SR pUT

dn ‘Adoues premio) WiEsuend JEIDIE [0 BRIE PUBY
4| vo pageon| ‘apusy Adoues s suinl alEIoy
e ddowes rd pue

preoquy ‘Adowes jo isjusEd dog |R paieaa) ajpuEy
ased@l uas|ie] Aoued B1EIDY pUR apIsUl yaoay

“Aouna

ARIAI DU LADR “Ad0ues LB WBeUED IRIR /D aps

plks i uo pojese) BIpUEY AJ0UBD §,10018 21890H

S EASENE AT IR I HOLTT AR PRy wosll#] yoeal o] NES

s :wﬂwﬂﬂn ST IR IR DML _gaoan 3w Adoues wrosg apgRisdou BB Sad0UED ||
HEHIM ZOVHILS AL it

ST BN TELN AHLNE ADNIDHING

“AdouEz esIw

T I PEL N iy o
puw dn ‘Kdowes pUEMIO] LBSURG |fRENIR B3 8D|5
rmgg.w.imwbﬁ_i W8 uo peqeno) BpuEy Adowes sieuind amoy

SdIHTRNY] JOVHIHE STEM GML

R

BEpEs puE dn *ACOURD LB weeweq LESUE (O BDIS

B puey yfin v paqeag) “apuey Adoued oy BIEKOH

5] wmn_wuz!w.u%m AHLME TYNWHON

WM ‘@ o) sunf

R AN asnes g gEueg unl jo vojEos duy
HOLLINTINFY 23

__uun H“.«.u“” ..,. u, . — Gi!.tiﬂp
o gl $1300W 1Y
.J __1. ‘... . Epzmtquumz.

e f o e any yseag
SEHOLE AN DR, s g jec) Bujwies)g

4 N\ MES BRIESY JaMag
Q—.u_._d_ INIWINDISIO0L TWIDIdS






EPUB/media/file43.jpg
payIRw S8 poed
O BI000 SEEIIW DUB SMIPUIA DUNDIE [ND

NI- 12

HOPUIW SADWE PUE W00 ‘sopuim pod yoes
0 JBUIGT 1B 1BM0] pajRI0] 'qR] AEEEE |1X3 INd

g gof ind Juaw
-Ledns 80 o epe yBu uo Joop eoULEILG
Pdyi00 JRR jO JELI0D JaM0| PIBMIDE |B palES
- ‘EPUEY BSERA) wasiial Asusfiews elEOY

o Joog nd *ipap EUENUE
£ joidoa puR 5108 |0 ISU0D EMD) DIRAIDE B POLEY
-0 "Bjpusy EsEBjE: wosijal Asusfiawus aeoy

AHINT ADNIDHINT

‘im0 soop Bujme ‘sioop ssesce pad
40 9Bpa @ U PBIEDD| B|pUEY BILENUR WEOH

g oop Buims judwipedwos
#5.3 jo 6pJ8 1yby vo seop ssuesus dwoog aeas
jo ebipe ye Uz pRiEs ‘BpUEY EIUBNUE BlEIDY

"o
Joon Bups 'ioop souenua 3 jopdas pue s jogd
4o ebpe e ue peieso| ‘sypuEY EIUBLUR BlBIOY

AHLNE TWWHON

ST3A0N 1V

AHLNZ L4VHIHIV
MES BRISBY JBMOY
ANIWINDA/ST00L 1103 dS






EPUB/media/file69.jpg
bsqeg

Yyl o sapmado jauRd 554 sy ) padoiduss ag
150 Spoutew wajssesddns sy 1oy pue uopsed
iUy EuERI) 00 ude BN uad Yae dn aeal B s
PEIGIUNGIUE B) LIBJDAR | BIQERRIIRU) 20 ||# 1aURD
FRAUGD LSS ROLDD J005) JOPUN Spw 10 J0pun
Burm gyt DBupm g o) Jog smgygedes vomsaiddng
aupp Eepacad peued (oD uaBouy ||awB Bys 80N

139) £ 100p seaw feq ofiiea

ang) e jousd JoVEsDU| LOS LTS B & aiB gL CjeuRd

Vel B e B Bl sl wiod) duo pelimys

-%ip 8 URD WsR|SAE LOELSS 0yl jeued |Supmos

g, doaundie gy S| 1o || Bm] B Ege EEOU S| Wy

PR @9 R ERd L0ELTS 3L WRDNE VE-D TV

Iog PaDOSU | EAJE DORSE SWES 2yl OW| |Sews

E%ngﬁhﬂq_a 4 : £ o E} BOUG B B _vw_..:n_h“eu B UBd 554
MO usBnanu §g-0 PUR WE-D CLOC LTd sHiRyasip o e

I HEOCKAN TIIY EESE 00 dpyp  wopsAs wopsamp syl a0y ' Auo swby Joeseu)
BUE $R08 PEHINIIC 20| BIOURD (W0 S84 3

L0 SUSTg Y1 IRINE G50 #YL Y 554 LOEKTS

saey LON 5300 B5-3 554 usboiu pue wopsie

LONDMAR Bo) B BABY FEENIR G50 1Y ESIE PRI

|2 ayp ops aBUREYSID POYS BU0 B S REEIE Y-

e 554 LOBISS 554 usSioubu puE "SR4 LOELSS

1I|I|1t.linu WBIRES UOIRIAR Bilj B BARY RIIE SO 0IW -
“D =
U_ H

‘|Bupaogapd Jo won

-BID[PNE U] NS BRI [ WE 3pRYIRAIG (O U0IEN|3ea
auj o @oeds pasa)s E £a)dnaso § vagm gng “sel
a8 spuuiy & @ usbo)y  wSEw woldne we Meype
uahinayu gl A3EdE FEEOID B U GIRILIAJ 10U B0






EPUB/media/file81.jpg
HILETANCD
N0 MIED
L]

%

HIALHIAMID
MITASD ORI
[

\/ \Z\< S
____ SIND CPRRIGE BAROMCId ¥ Bpsy) Jaleau02 AIE
<IEAE BUl GUE W34 OF JBJIUIE Bl 98210 CIEA

g 153065 HLCAT S5 30¥A

SEITOV ININGINO0E F0S

LN NS
NHLWEC AW TIier
9

~UDD ¥aud #Y| BlEoddo wawYedLIDD a50u 1) Ul
% u pajeony S (5120 g2 1000 AL0D Jebusssed Byy o)

“IRRAUID BT
8| M0|5q Aann eawpedwas asou g syl Ul
paleoog ofE & (Saag) §0) sepBAuD LiENXNE BYL O

Sl I'8920-28 DUE ‘S9Z0-68 S200-L8 SMIH]
: “JusWEdWOd 8500 i Ayl u) pAYESG) IBIEALIDD
161 G2 Bu4 |0 $1515000 wapsks valilxe meid ayL  CE

el £ i HS

Ak F10H NI “|eaB) puneil srpge 128 wEe Gapewxasdde
AAMOMIACE 1HISHD PRIEDS| air yaym Siapssuod uplixo seedes
H1LN @RIl |0 S1S|9000 WAHISAS LBBIXD WEIDIIT BYL ]
SHA0N

SNOILYDO0T WILSAS NIDAXO LIVHOHIV






EPUB/media/file73.jpg
—_—

HOULME FEhd

TLEI03H WOELHCY

TV — ESHINWHL
AL Teid SNTDMS

Wonsed 440 © purd |0nuas
PEAYIBAD 101D J0 PRIEID] UIMG JRISEW BIRlg D

puE-L

BUid UASMIBG PHEXH UOIrE YIng saysinBuisg

if4 BENITE “FAIEUALN | B SBIEUEH-1 244 §l
210M

43 = 1awed swnnsm 5 opd 1o usepod saddn
FHRLIME H ALY T UG PEIEID EHEUEH-L poinys ang swbea ng g

OIS
" HIL A LT — -Od =40 1N2 1304 91 ‘wisanad jauos s o)l
\\ﬂ o 46 agnd Ul ue POIEDE| S4BAE| USNEDUDD RNEIAH e

Axiaw

142 -0 1dA9xT SR 1Y) NMOOLIHS INIBNS 4

eI NOILOYHLXI
MIHOHIY ANV NMOGLAHS INIDNI






EPUB/media/file39.jpg
2 |z88%8%

[
[
= aF
[
[
[
L)
o
0

BEE

g3

SEIMOBLR TS BTN ¥ g ELTM BT 5
(RRIG HucE) {Z3065 HLce) VSIS HLOw
ANIHLEY G (1Y NI LIV O] EIEVARSO

PanuURuUod - SINIOd NOILYHLINSD NINS LAVEHDHIV






EPUB/media/file12.jpg





EPUB/media/file57.jpg
Ldv T -
EATONYM L SRS L

BN BSTaEL Aimpad B O) PEYIELE STRUEY
Jap|ROgE pUR §18q d8) B BaRy syRSs dooul iy

apgang
esaaad AImi0d v O} poyoeE sEewey
JOpNGYE IUIBILEEE 3500 [ROp pUR jaq
d8| aEdWoD B aney SIEES ABI2E Y .«
ELON

MCHLOWHLYT J00EL- MIHIHIY

US040 By Q) aposual
Jaddn up palesd) "ydjme LaE] a9e|d

"HAADIE “BFOEUDT
seddn uo pEESD)| ‘SIPURY-L (4 1fd

o LAY 1IN “wepeeh joauos ue
paean) ‘sajpury-; Asuslisswe sujbive N4

RN T T

@ S0 Y2IE LIBNEE IAKISIM IO NIV 6
A0 Woip s Taysbue iy Byl UonE00e)
way) [pepnd epuBy- L B8] 01 pRSIEyISE

) uslie) paynd ag ysnw 8| pusy: | 8UO ‘WeSAE
BugsinBugxe say DagELEUN Byl GIRMIZR O]

A10N
450" HILME

pea MMOOLAKHS 3MIBNT L

NOILIYHLX3
MIHIHIY ONY NMOALNHS 3NIDNS






EPUB/media/file106.jpg
v
Hea f:m‘ =]
A00HIYEYS
OhwH L4637

BO01 MG 1 ——) \;

FTEcYD K MHLE0d M3HD 83.0KM30 -«

2008V
raceL-o

5L R R PRI
—

HOMRYD HNDE — "

CHINY MAGDLORNAY D

. WMES BNISAY M0 g
oel \0(1 LNIWAINDZISIC0L VI35






EPUB/media/file14.jpg





EPUB/media/file55.jpg





EPUB/media/file20.jpg





EPUB/media/file7.jpg
DA FORM 5378-R, SEP 82 FINTIN OF JAN 85 18 ORSOLETE






EPUB/media/file63.jpg
FINYH
FUWHEATHOO]

HAAGEEEDN "

SEA00]
TINNOEEGS LV

INZALEYENO D
OO 101 W3OOI

STIHYH
ELLELE

u.TIIJ..mV

_.U‘.

2

ENEH
TAHINGE HI 00T

I AHE

i
S3H3LLvE
oel

e
e
Ealdd

ECLOHN SNERNL BY

ooEy

BLEWN
AN TENS usipaada
o Bujanpg sioop uryend wemumdwon gLy
PUS N4 YBREYL eag 1y B)) 2ppdaene oy a0

- DHINEY M

EMOTIVE D00 1
SEd 1%LD

LERER:E
o | 7 WLLYIS e

TR T U susad

Kawn dimy 1 B PREN #2310V PINDLE LHE P CLTE 'S

'L an ssumed 'meis S pue sargeains sloiasny o eng

2

PUT § ON BIDOE S0 O] MPPE) JO pnows Jedesd pusye

W iU CUDEIO) e kg K wiEpe Bl 0

W0 LeBl) Buia i | (8 Beyiei 63 Bnags Jepae peg,

wpw Sadoidep oo iond Banme vayl

adEwi i mw SO0 B0 #usa ya| doo #0 epmb

PRI ' EInI0 AumAun] ) ESYTIEY PUD SI00p BORIGE |y
BN

AELNT ADNIOWIRI =

BRIV 0 pedaiden 8 1SN TeDNE 201053
“A10M

‘wiligod

Dayoo| pue oning o) piesdn Degp) seep o deg o
usnd pam esiweonD Buiieioe S e puiy Sujpnd
S0 LHL PUR [ 8 ES0p pounnes ge undo
AR

SO G0 DO SNNAEE MO AL PULBE BAIRG)|
dussd pusy Sy y sy Buen Ag peguslne g weo

Joep B e dip 8 o ez sl mneipdy ey g
SHALOMW

dn (gl SjpLEy GIpaado oD el uERg 2

LELL
v

walEA 000 Al
DTUNERIT A UNAP (ARS) A pUy eREaes Y8 Bl Ny

Joep aapun Bu e ie wie pouosd QU 8 nEuz

o |

RN RERIEE |OANOT 00D BIUCIIE WEID DS

ELIUERL G

ML 0L

S e SE03 S0 LOU |ji% AluE pus spiEw Ayl un pejEu;
i) EARIEEAL W ey Apensn e 1000 Snus waus
310W

ST300N 1% AHLNI LJEJHIV

L¥¥as
WA SO SRE AR s ag
Buppmegy supbiug 1oy BERIRY SsH0 0] BT
ASPpE] Sl YL uBjIUEEg 1) 6T
ANINSINGIETIOL TVIDRAS

Alvosany =





EPUB/media/file98.jpg
EANI Lroe 0334 s
LB AETLLYE TV

TVEELNGD SLORS

o¥HLS NOLNELEE

pretrpeeerl e LPEN A 3D

HIWF D L]
STIOKY NOLLIVELYS
I MR

BUITHINHY 0 WIH

WEMVHIAN
TV

FALTH OV Y Y LHOR

AUMATYH ATT3T
aLun

UDIIEALOE EjUERID
a0 Jueneid O pUEsIc) 53 8| puRy el s yayes Bun)
sepow pee gyl aBelue uR QpNOUl “HEILED JajURD
Byl g0 apys 5, wgd Y] LD DAYEDO| “S|CIjUOD | dya00 By

RO |E] SRS0D R pUR
tekeds asrages GTDUSTET UEETUSIW BRESBLUSIE|
fangonaed sEu e ngIeued (o SRROU ‘Bpdles (El
SYID B0 EHSU0D wesAE BInyITRd UC|RI|IGRYS By

sng paup Aagpeg
Byl of ewod Gustuewe sBebursp 1w s1y) - eued
SRR N SRR PR e DE Jogrd gL b
PRIEDD JIIEDL UN0ND Paa) SNQ 1584 Ip ARG By ||ng

CENG R e IEG ey Ay pesend
aue synonD Bu ey sepcw Sapuoses pue rwiig

“auapEL 1Ee 3y Byl Byl epEU PAEIG) B RIOGD

mued oY) HOSLCD JOIUGD MDD §Y1 UD POIRD0| 0%
siued jGuns welsds s uopeRges uds CAuo
00-LE1 L-L B4Y 2 Sl e BiEn i)
| & wasds BYIRIEE LOJRT|IGES Uds Y

3400

STANHIVEYD NOILYZIIEYLE ONY 1071d

L]






EPUB/media/file114.jpg
(R 3 —.uU = LIRS

A i
=] o_ 4 HELIMNE AHTLLLYT
3

(suaguisw maia Buikowal w pIR 03

uonisod JjE Ui S1ESE DENAI Of AjL0 SESS pIEMIO)

N0) UD 53 |PURY (0N [£35 B|RISNIPE 350

Bupue) ysem uunp pelewep jou s Syoea) ||
HLON

LAPOIHYRE0S

(5 I#0IUBUIMAID WON B33UIEY JEDINDLE
BADLAS DUE ()14 dE1 UMEUA PUB FEOILLE 0% a5y

NOILDOWHLYS M3 Y 2

uongad 440 a1 ‘ued (BRI
SUa0wlus WUCHI U0 DRIED| 'LI1ME LaKg BB D

“jauwed
5,008 Gua b ue PRIEDD) FDUEY-L B NAY NG 9

jEuRd JUBW NS g0 woiiad Jeluad sad
-dn palEaey ‘sAIPURY-L 1onual s dubue gnd B

NMDOLMHS 3NN L

NOILOYHLX3
MIHIHIY ONY NMOOLNHS 3INIDNT






EPUB/media/file49.jpg
@mt_-—o. IEICNE HAOE Wi L) 5306 H1OE Wid ALl
2IGNYH HOSILLE' TN KOEILLIF
HOOC SO IETY HOOD M3

AIEBEI05 S0 SPEAUEPUIM DUR SMORUIM ULING T

NI-LN3 €

ina soop nd

pue ‘poddng paessoy sxop Jabuassed ue BpIw
pBiERG "SMpUEY Loz |ye Joop sebusssed aleloy P
‘g100p JaBusssEE L) BMOPEM IND D

‘na

1aop und puR U NodoNS PIEMI0E S0P RAE UG
piu PAIESG] “SBIPURY UISIUS 100D MBS IRd Q
‘BIBED MAID U] MDA NG B
AHINZ ADNIDHING 2

“puewug) sioop Buyme oop yses
1o aBipa v UD PRIEDO) ‘SHPUBY JOCR IR0 B

AELNZ TYMEDN L

By 04 und SEARD (|18 e und jo oy EIe Auy

€13000 1V
AHLNI 14VHIHIV

MES BNITAY JAMO
1NINHINDAETO0L TWITTLS







EPUB/media/file71.jpg
)
:
3
g
:
=
:
.'
3
§






EPUB/media/file2.png
A E = ) [ [l
woer )| [ e ji |
23 caTs FURL {» INECTION v
A = g | [ < [ g
e ) Lo (] [ |

23 cats e {),) IN.ECTION
SEE SET e WER
[— DD e O g&ﬁﬁé o §
encenon| ] we [ |owmeeed ] nsrnen =
= == = =
o] 11| [WBsc || loered ]| e =
[} o B2 [ =
[ = =
e [ we a2 [ e =]
TEROMON  MOWS | CowrssED  memmew  coour

TE T

- g Rl ®
B Rl @
.. ssﬂmg e | 2| [l )
- = oo | 2 o <)
s i
EE=] (=) Em 1
- oNIE ol ST 'y
N & 1 »
- N ol . P ) |
B =5 B el 'y

ELECTRICAL  INERTING SOLVENT) oo VBRNING
CONDUIT PROPELLANT SymBoL





EPUB/media/file112.jpg
FEAINE Lk LD HF UD SRS
Bigl T sRINEEICI UE-INS pUB Aijus dousBisiug
FL0M

‘SR SO0 AUl uo Buikn

B ol $aN385 puR oop Ayl o

JRUI0D 1|E EDISU| IaMAD| 8l ud

PaEz0] Ny Buunies [Enuew
1Em0) uBy| dn pue a0 mopng o

‘|Eapay S 4o b
110 84} PIESUMAR BIPURY S50 [BUEIXE BIELOY  'G

"SIO0P 3OURNWS d00U] DUE AIUE WEID o
JapED PEIEDE joued S50330 apuRy [PWaEBe UAdD B

BUu0sEd o)
Aanlul SNouBs BENED O3S perunssssd 5 RamE
Ayl apuw ss ey U0 Bicop Suusdg pejessdo

51 BIPUEY 1000 SMEIND 10 SPISW BYL ISYNE BU0jEg
pazunsasdap 419y dwcs &g JENW YRIZIE 841

,— SNINEYM _

LLZ2-10 NEHL L2212 WIrL-ON) AHLNI TWWHON ¥

panupued - AHLNI LdVHOHIV






EPUB/media/file96.jpg
FWINYE R ANGD

AL

NEN THYANGS OTHYD 0L GHVLS

TOMANCD
AR
HOWEINES

THEH VL3N
Q

ey

“BURAGE U SRR BN Badle) PUE

sdEns s
ABPRAUE BADURL pUR Esg O aEmeel
b G| BN - BRI WRE,S (L ey
Apam a0 SIEeS - IZ) SIPQUEUNRD [BUSLPRY O

BRI IR0 ARRUARY MR
QATWES DUR 'siiRg dE| MR Uyl prROgIG KjEie

100 JEDS 05 E0|D ‘3R BSE) 0 UM - JRS JOERUpES]

-ia| stees ysnd 'le wees [Draey - STes o0oaa0nd

‘@y=I0i Jou op syEes kYoo

SUOH
HOALDYH LT MWD






EPUB/media/file53.jpg
Aipa Ul o) ppajySpUIM DUE SHOPUIM IND
NEEIND B

PUEMING S100p N4 D
FINH BCO0

B gL BIBO0P Ud|IE| oL ue
'SEWE/| ICDR WD L8| FuR b o
RMACHENT ALIDYSVD EMID] PREI0) “SRpURY wasitlal g, i
ittt Pl | BB FRpuRy LasklE ind '
“aBepasny prewaoy iyby pue (8] peEso|
‘MOPUIM F00D MEUD IND 10 WTRID BRNS B

AHLND ADNIDHINT  E

ENNET INHOYA 3 0N
o0}
|

‘woapsed uads o ue

JO0P ApHE CIDOP SSRaR UR YIIRIUN

o} umop '8Eepesny ubj pue |je) PaLED|
‘sjpuny wop ofea-iefussred smoy  q

‘uoipsod uido
0] pUEAID| PUE IFO (INg SCOP YIIEuN
AHZLINE o) umop ‘afiejedng piesso) IO pue
18] PRIEDXD| “SipUBy JODD NEUD BIBIOH R

AHLNZ TWNHON "L

"HEEIE O 803 W0 80 18w bubw ‘BRIE
BpE|Q Joios Buisius UBLYM DES)2IREE BO LSNW UOINED

‘e CimE ggp - FoDY UIGES MO|RG I3 BN 3
‘{#1sh *Pa8 GOX - 988|aNN wEDER 8158 (9 C R - HLHH S1300KW 1Y

e LR P i e AHLNT LAvHOHIY
MRS anasey Jesmo |

“ENLEy g Lie| JEAE 158 8B« NLHD
LHININDS/E100L WID3dE

ISP Yuw B HL-HH PUR NLHD






EPUB/media/file83.jpg
HOOT COHWIHIANN JAAYI0T
0 D3R NI NIDOLLN) ERTHEC

B5(0MHD 0L HO00) EHO0T d00ML
5 (DL DL WDoC) 000 ASHITEINE Gd (BFD 2120377 W jeey
AL IONES CL H000) KOO0 AHING 35D (20L) 5JeBuAsE R Wy
- 5 £ BHESS BT WLIXEN

T OKE Gl OB DHYORLNE S

108 T IENE 01 ONSDHCHVOEN S3HEHT ,
L85 (MWOa Wvan) DR §7300NW TV

£ EIZIINLE YNGR AHLINT LJVHOHIV

T TR T T YT
IR T HITRET *5RIBE] BIGENO ‘MES ANTERY 1AM ‘SFARIY

uBBAey 10§ JBAUpMEING Sduind 2 ON
SNOFSNID LIVHIUIY UAPERT SWELY Y, RPPET UOISUSIET |4 9
LN INDASI0CL IWI03dS






EPUB/media/file10.jpg





EPUB/media/file59.jpg
2o e ,- SR
o

e /7SI PN\ \\

s

VB u... Wl i
AR ,.»._': //IJ.'W y—————————————
) )3 | .‘.f ;ﬂ/ﬂ/ﬂ%\\“\mﬁ“&“ﬁh

pPaNUIUO) — SINIOd
NOILYHLIANId NINS LIVHOHIV






EPUB/media/file40.jpg
(59000 TEVNCSILLEN HIOE Ted AL
F0KYH ISFTIEHE LONIOHINS

HEOATMYNCS UL
"=
et
T~
\‘ by P ——
it | -
ELETT S

N B000
RV IHSMNOT

ML BavOEE
BoOdDEdvYT = TN EDOD
1.m,.. A B3k | L=
WNOC HEATT Ao, HOWHIDES g
Mo e d £ MO MY az

183HOLV 3VDE TTV W2igal)
BYLITVI I
AIMNIODET NS HLWH INIET

Hir IM WiFSTI0CH

g1

4..... FOIE
SHNY L 130

WILSASEN S ANIPWINEY TIN

=2

== AALVE

TSRPS0 UG SMOPUW UBERIeg
ali|E@any Jaddn j2 J8ed @ OEWIRW ST STOUR JiD e

NIELRD  E

(%) ueusad Naaoa
o Jos) jopeon dwes eowd “dues Jwhs abBjeEn| (@
opis whu ue poieon) oop ssooow oD dwel ueds D

Amois i sa) e dwes ol oesuam

B B0 ey TeH2dn dwe) oB.es sEnEE

O BQR[EAE B0 LN SINBRRIE N NRIPAY UAID;NG
‘ALON

u l_hEVH

yerd pur po oop ofies pus ebegein; jo aps o purm

-JOp | doop umEs 1eddn Ul pelEdY) CTeDRY RCoRD
I8 JO aBUMED Jewn| o gl sswsel douelsewe ng g

e mop |nd 's.oop spqeucs el s jopdos pue & god

o §E pur mogsg peiEagy sjpuey ssesiel dousfews
Do pUE BIPUBL jo 1ejusa w) uenng seBEuL usng  ®

AHLNI AONIDHINT 2

‘umep pue jro 1oep (nd
“IDOP UNED 0 [|B) JBMOY WG PAIRI0| ‘SPSEY DIROH 9

LT
“ioog dqEr o ey ieddn UG pEIEIDy "RjpUEY BIEIDY (]
“dejs & Bunicy umop puoe (no sBujms
JEy eway oyl dn syou scop py) o ey seddn ey
“IO0p UDIRNE OAJ B 51 J000 SOURAUD uigeED ey cfuc
SIOTP SGEUOEIIE] S8 SI00p 51001003 pUE §Iopd ey )
SALOH

AHLNT TYNHON

$7300W 1TV
AHINI L4VHOHIY
ooy Bupuuesig

MES SNJE9H JAMO4
LHIAAINDA/ST00L WII3dS






EPUB/media/file29.jpg
&2 [ T —cunw

o~ 73 i

UEL S 405EgM
153015 HLOB! SHOAA

panupuod - SINIOd NOILYHLINId NINS L4VHOHIV





EPUB/media/file108.jpg
TQ 00-105E-8

= P e —— A
1| mEmaeo NWHG 3TEND O
anon ganc

I5d GEr-OdE

10U 5 weisds

E WAYEY 1 01D GUE |0 S 8 ¥ pEAEuTw

=7 51 waBlen snomerd o e W 1RALIDD BY)

neanng ) uaBdn parby Auw e mesni sw By 65 Lol ado Beap

ainsseid waisds oauod o pee Buniy Buarm aeoqias

{23 HoWY.S) WELEAE MITAXD waysis oy juee of pepmond 5 weisds uBe ¥ dESU
SATA HOLTHE NITARD adajain) Gyl 2 apie seli Ayl UD BUTECIR BE BEEIRT
WA HOE 1D wing sEeiEas sued B UsSAR @ yBnaiy) us filxo penby

AN PO S AMRURD ay] e md e ofses ay) o
palEoy aUT ‘pogns ag ues seaeq uefilio eguiiod g
ey wel(l U 03 SUBIRUD0I oMY SUTIELS MeID v el
A0S AR PR oIS b)) BYI U) PRI

B gy eusn=euuss Gulieysas o) pue
L pAewins Seul) Buigunid j© Guinsisuas
uwabAsn snosEnd s doms s weL

1B Bojusew [@ee) o) @ ciam sebol taued wumsn s

upE gL apE s o dos syl uo a5l e wie C paplecad 5

weishs burenipn Aluerk usBdo: pinby sdk-esuineoen

WO (DD SE0U By 0 BHE Bl B o) pRnnw et

“Aisedies supj £2 0 Jopoweas sedinn pinby © & pajEa

o soeaidan 4 puE J0C- 2 By o Gddns weBRes oyl
HLON

panuiuod — (i) 2028v|

= 30€1-03)

J0€1-03





EPUB/media/file16.jpg
14







EPUB/media/file9.jpg





EPUB/media/file22.jpg





EPUB/media/file47.jpg
40 .\ﬁh_.—_.-.m AHALINE LD ‘_qu_ SIS L
3

[§)10 LIS LMD LLDI] FSEUIEY
18QIAOYS BA0ial PUE |jBn DBy Yagejun

NOHLIWHELKS MIHDHIY

uojuEod 440 0 Blosuns 104
U037 (B8 B D PEIEDD| ‘Il ms AiS|Ieg 83814

Lt

“80¢ JJ0LMD T3NS DI SUBRB| BAJBIIOD joj)d
=03 pue joqed up PELEDD| |ONUoD 8lcIL] BIELOH
NAVCOLNHS 3NIDNS

NOILOYHLXS
MIHOHIV ANV NMOTOLNHS INIDN3






EPUB/media/file78.jpg
h. —- ru O ATIVIRLDTE) 3100 S1034
BAALD S YR30 S04 Y
IV #l BIHDUNH B0 *

15200 £
vl 303 LW EiN

THIHVH
IEFIFEHICOYT avIs8 &

(SEHOD WAL 9T R §
WIS HEL S YO el TS E

AEH A SOl TR
15357 1 SHOLYUIN 5154 @

S AT s=ss
== r

TENN VIO B LT
HILLIWE i 534

IS

FUOMH D

L= PR T TR TR T B2

T4IHIHDUNH EH DLIGSORRELNAN A

LI WS L0
¥ AR DFEEAID THV HIHM

/ LTI UCHA d D3]

FACALYIS HEALEN DT O

A waLNE
THIADD SALIALOES
AT

L0EL0H B2
HAOO LM

IysgyLLvl

FIT0I JEHS STH

BOIVHEDDD P
LIRNIEAA |aluca e
wp melps N w0 mas0r JEeeN pEyoERE @Img P
e puw gesafisp g spLey unp o
ud Gaes sopgu ascwa 3 Suprd 9
sanns pade pus
{aacid gl saysie) saeeps yonb Jesoa ssoow asewEy B
‘§E00°LE “L7) UO
DH|TIEL] LU S| EPpuEy JO0ENU) 5034 (Paiaixe By
D URY ST [ELUGIXE &) qIUA SO3 #IRAILIE 0L
‘any Bugm. oyp jo parmsy oois y0) ebnEany eddn
Ayl U paIEIO| 9 ApuEY JOMEEU ST [BAEe By
BEET L-ir Rsusbiews jou me pue
ajue EUUaINE 10| PARN S O] (9 wE TRYXEY BOS4
DL E oyl R0 Syl o PALIENE FU B
Ve uoioafe mye seEye ApEDpELDie (B yoeg
By - ye tagBa pur yey cpiesia)) sBuiseds ey o
way pelsels djEagEaoine se sy ag) pozus
ureucy Csbuiuats ey peanpoud dgemuyosganid
aoy Buieiodiooy) sejsis sseibe Busip e 8 SO34
JL0m

(Sa3d) W3LSAS
ANIWAOTdIT INIWCIND T NOILYLOTS






EPUB/media/file65.jpg
TO 00-108F-8

BT L P L S S ROI0EE
P I RS GO GE0p ATREEDHIWEU] AT B0NY (5 Ry
EUOH

« B O1 R
g SipLme Saiganm R ay) i S S0y SR08 ORIE UL
i SPE BE TUR IR SRR e pnoye s B @i ey
“amgea wy (nd Syl WUl PUE s Mo e emge
gl usOp Py ncd BEE Y b Syl 0] PALOMIT SRS @5
il A (oU ERIR SRR e S P 0 S0P G90D BUL i

el el T W e e A e R R P
BEoUE aps Gdrose ey E] DUR 1S BINGEE BENS e FEED
B4 |3 abp Jncian iy i Eain) BUEEEN Ly UM BFB3 YEYy
AR 0 ) U e
3E WwIDg 1eed pun dr Wl meen iy ejepoey pease el Suten
NG EEILERE RINh S ETHRE

AMEMADTGE 3D 30T 3dVIE
“wRaA e P HE IREAR ) ] LASLIRRLTD
dosg) Jyl ) WO by w2 SEaw BY OIS TRIaTY

SALTM

BRI WS P BN YO UMD put i
wipuey Bupnd 4 (Ao spa kel ¢ o B0 sdeses usdg

ueqmad pasysm
PUB @0 g 0 pIAER )] PUR L) R0 ysnd Dee esisa0R
BlErd g apawn] Baand An iAo sk el Sl @3l
(usupedues doall 12 T 5 § ON G50 i sedd
Vi 3°¥? LD A o
ns...hd.uuw-ﬁ o) (]
I |19 M S BYDRY OGP [0 SOIIDG B EiMwdn gnd g Joee u)
yend pesdn eppuey Dugis pUe j@iEd 0 400) Biemsedap in
(e upedun daca] pee Rew 10 SN SELHEY GITIE8 D

[Ld 1R R A 1 B ~ ﬁE- WHEIad P U i gy o)
W TR B et HONCHES L Bimagh Ij) pUR 1550 |6 833 Ul EINd DLR OHMNDO §I0LS 10
AL BawEE T i B v PRI S An e pUm L) CHH REGE GUIGEIEE B R0

. = Liom

e L
oW vy Cpefaed iy i U SeaiEg BADWE pe
SN Bt AL 0K USINY PN | O L0eg e uaecy

unised

P P 47 1) 50 P 1] P 59) 1F L yend pur esm
-m3era B e@ury Bugind f0 9 oM oap sdeass uneg

PFRNUUed — AHLNI LIVHIHIV






EPUB/media/file0.jpg
Dry

Operating
stem

Drain hole

Stem nut Valve Wet

Operating
stem Hose outlet and

valve seat

Automatic
check valve

Valve






EPUB/media/file27.jpg
Symbol 1 Symbol 2 Symbol 3

Wear full protective clothing Wear breathing Apply no water
apparatus
Color: Color: Color:
Background is blue. Background is blue. Background is white.
Figure and rim are— Figure and rim are Circle and diagonal are
Red for set 1 protective white. red.
clothing. Figures are black.
Yellow for set 2 protective
clothing.
White for set 3 protective
clothing.

Note: Colors per GSA Catalog: red No. 11105, blue No. 15102, yellow No.
13538, white No. 17875, black No. 17038

% £
1. G-type nerve agents 2. VX nerve agent 3. Incapacitating agent BZ

4. H-type mustard agents 5. Lewisite






EPUB/media/file3.jpg
Areas which may be cut without
severing wires or tubing are
marked yellow or black or both. "

—

" e
N Cut three
sides and
peel down.

[

Serrations prevent an ax
blade from going entirely
through the skin of a plane;
jamming occurs.






EPUB/media/file42.jpg
TG BHL A0 HALNED
SLYADYedy B4 LY 3ivk1NGd

ANINLNENDD S0 HELNID

UVNXDED L Iy Sl BR D

RLNIN SN0 FHL OL
FEGS04SY T3 5 Wl

NOTLd LW

“E||83 8N} LEIOD

suoifd syy unamag veie sy Kienog
-nes sucifd B pue prEsG) Byl MEBUY

o

SLNIOd NOILYHLINId NINS LAYHIHIY






EPUB/media/file93.jpg
TAMYd EE3T0W
HOOTRAIKT

“pasnbar s1 [waDs) sneseddy
ENYd MOSSIHINCD Buiyie oy pauigiue ||#5 "Adue fowabeows 104

peeTey Aapes B Buyeers wewu anaue sag) papun

) o) yes) pnas wajeke abRiols (SOOIEO)

waizAy BuiEsueE FED LBY| IESGUD

2y w (y3N) ay payzuus aeloiy ynes

Ay ppuuosibd 91 GIESD 50 Anu| PEBIues
118 51 1) J1ILN BSSE 00| UARUN S41 JEUR 10U &g .

“||EM BIURAIUD FRAIOR A jO
uoied 1B Sl we papeaoud 8 yams bk
100480 uy Cpepwold St BMABD Buunoes
T Op IDOD BOURIME LIDIBAE Ul IsuIBEE 158
1L aue seaubap 06 dn Buies |m pued 580
TNMGLINN o ey ‘pausde soup Buwsdo jo| 8Bpey
10Es je eyl uc peprosd s yNe jsued

¥ IUEN Je uoIsed PESDID PUE UMGR FUL
Ul AEwION B @UEd FEA00e 100 HREN By)

a0y olfises oy u) Siwe e yBnosy papesoud
B BEUE SOUBUBIUIR W JEOHSRUN YL 0f SEansy
=N

TANYd S5ITIY HOOTIHIAMN LI

panuiuod — AHINI LIVHIHIV





EPUB/media/file19.jpg
HIHHH

T

..
WLl






EPUB/media/file79.jpg
1l

T L
1) BHUTI T PR WiEmin
YR U R T
) 4 0E U Yy L
‘ALoN

SAHLIE $03:
Lw Siban
LTI LL

SEHIE UIEY G034 10 JBBIT UELES
pInoyE [euunsiad aross ‘Anlu 8jg)550d poss 9]

Ty

SV3IHY OHVZYH 5034






EPUB/media/file50.jpg
“{SlpguEsUMBID B0 SEBUIY
BPINOYE BLOWs pue syag de) Eeun

NOILOVH NI MIHOWIV

‘uansed 440 v eusd
LaAMjas PESLBAC UO POTEDD| Yl ms Aae] oved

uogEed 440 o ye reuyeduas
WAIT U PROYIDAD PEIEIG) 'BAIRA YOLTYS (DR |IRd

&?llu»sz.. %@ ‘uojised 340 0} PRs
yagd BaIseq09 B jojd vo palsI0] ‘epouL| BIEI0L

NMOOLNHS SNIDNI

NOILDYHLX3
MIHIHIV ANY NMOJLNHSE INIDNT






EPUB/media/file85.jpg
Haur e
oy HILNTHMIGTN CL
l(!\. MY BAVLOH

IR WA TVRETLE

N3J00L

L
S5 td .
g S HIES M
30 137
D O L

"

HINT
LN HETTS

TN

ESHVLIH

HOOT
SEIDNY LD

vy AR

“UAE[UN PUR ¥D0|UN G) asiv
S MDOPIUE IROD BYELOS ([§M SEDUEL 8piE
e yEasaE sy o spos b ayiug .

TUHEIUN PUR Y2
UGl @SIMHIED BIRICS EpM SBYRUEL
@pEIN0 J|BIDNE Syl 0 BP|8 8| BUL U -

uoEed wada pnj o)
JSIP BEITS PUB USIISod yIyean & 8jpuEy
By 8400 paLEdal epuey Buuxe) ey (ch

‘U S ¥ICIUN 01 JO0P I JERIED W PRIED
-0] ApuEy Jaews Cajpuey Bumssn siEiey  (2)

aueng
yerd AQuasse e aseala soinb Buissasd
Aqg 1aeaa ssazow (e soop doos) uada (1)

NOILYHIHO THNHIL NS B

Bu)

-5012 PuE Cujuado u) 181998 91 PAOURIEGIB DT

IR s100p A4l yore spunod gEL Aelewxadde

yEaw, pue "yl 8eyou OF &g 80|W BB 3L CF

BIE SI00p AUl 1o Suwe ay) o R YRIDNE Sy po

apis b pur Lay 0y] uo peIEO| 21 Jcop don) ¥
F10N

HOOO 400HL €

JBLVE|A] [|EIpUIBY JO0D 58E20% (EuRDE sinoas pur
pipedn Jeop ysnd pue sseajn YoqR ue usop
jned ‘weused PESeD Ul Ui 5 JODD SSEDIE GUI N CE

@ Py IcH ayj o) juaw

~pedwns oBies syl weoyy Dupes) [BaE s dyoos

] BASE REpeARId 51 ID0R FEA02T piyIa0 v
=N}

HOOO $S309% 1d¥I02 "2

panupuod — AHINT L4VHIHIVY






EPUB/media/file76.jpg
v S} "PaANDEI 56 AINE0ISUS UMED INg B

HRbu NELND |

B WRiBE

T oa " 16 Bpisul Wi 8 U1k PYOS| 50 ABW YIIEK
HL10N

‘PEMID] UBLM

B3R Syl dPSu) Walp UARRN JAAD B0 UBD FYO0)
1000 BBRIBENE W) BAMLISI PUE YI1EY WO U YSRd g

“(aown
aun) Gus (18] pue [seoeyd owml) Bum jubis jese
PED0) YR 1T AUABIIT WD MIPURY IR0 NNd B

AHING ADNIDHIWI 2

T|EBS 000 paEYL -n pasnes agq Kew
Buuana (slowBun yam joop Beusdo W Anssg
310N

spvop obses oyl Buusajua yaym agua|

-ngangnsngEyws audiua 8| o ezmeg Buuun
Burliue 6] yum soap waaa yBnoigl Jaws Jou o

NI HEW M

An suide soop obie] “umcp
Suacn Jacp JEHUBEEE ESIMEI0 BPUBY BEl0Y g

o obies v ioop sabusssed jo J8
D U BPUEY 0OP O (URIEPE uolng staudapn e

VI Oh WDESE0 AHLNI TWWHON L

DHIAL LSM ShDTTVE

_ CHRLE T | smeer AHINS LAVHOHIV
ALIZVAED TINROSERA

MEG SNIS0Y sAMmog
ANININDI/ET00L TWIDIdSE






EPUB/media/file36.jpg
=8

TO O0-

TINd = THINWEL
ECE] :_um

CBIAIRSE) JEILRLINEID BEESI3 0] UCHDEID
SBULIE Ul WRY ff| QOUW @SoEpEs SEauUBy wWnp B

T MNOILOVMLXI MIHOUIY 6

[
uogpsod Aiewpd o) “SpUBy-1 RIIj BY) pURy
G PAIRIG) EDNIME JALSINBUxE B (1dY aDEld R

RCTH
-ug ylils o pepEso| ‘epIRy-L B4 Ndy N4 3

{ suajEney

10) 11§l abed sag) jauvesad o e ay
Buryns wou) si0p00 ueseud o) NO LET @ 1I06E
EDYILME W IOHO PUE AMSLLIVE “Posiue
EUlEW G 9043 Bansus “peddolE aAE FADE|Y
JaI00 6| BiOjeq pesnbes &) sseslas AouaBeaws |

- DNINEVAL
Hauoay) jjdwd0a

A 0D Byl WO umopny S 8q IDUUET NdY 94|
3LON

‘uefy s
-vd Alewad o "seppuBy- | exy eubus BU) mojeq
FRIEaC) yame Jaysinduxs sy sufiue a0z g

‘|ued juawnsy)
B10Id LD pelEso) ‘sepuEy-L Ay subus nd  E|

AW — NMOJLNHS INDNT ADNIDEINE 2

IU—S,._E-MJM
NOILIVHLYXI LIVHOHIV ONV
NMOOLNHS INIDONI

TN — 330NV L
24 FaTeE
-






EPUB/media/file101.jpg
By oo 5 pue
wusuillss Bui 1ra ey
e LT
g i S DR
OFL M SA04E 0|
ZLApmwsdde g
pneys peyed unnepg
3108

-Ban Bups 5E 5l pur gl 5] G UsaRiag
paisiias pur [@Upoy] o1 TR ARSqE B
o1 hapmasdde ag pnays wed uinisied
133015 HICE: T EEnd LaY Je )

705 4008l 301350 DUWWLDY

0EL-D SINIOd NOILVHLINId NIXS L4VHIHIY






EPUB/media/file33.jpg
PFEM B SR

oSl TMO e A
SITVIDAN DR

HENNTEVAD T T
\ oracLgd Eﬂ“_ “ANDHUA a0 Wb 10
. yinaiy) megeueg
f | oersim acinss i e
IS S 0N S 00 SN B4 0N #0r 54 O0OE 54 DO B4 WBZES SO BT E4 @ _.ﬂ,_' =]
vy

1

rm.._

Y TeoEE vl
SETTEIVN TN

SLNIOd NOILVHLINId NIMS LAVHOHIY





EPUB/media/file118.jpg
AATAVE HeIS
KNO NI

LELERECAERE ]
FHlAD TV

L
FEINYHIEM ORINO0T
QR 3784

‘usjysed 1€ &1 ‘seas o apis Ul paiEDo)
JBAS] BERBIB) BRLIBAD [EMUBL BADw g

SIOGLUSLUMDID WOJ) S5aUIRY
ISRIYSE A0S DUE |12 48| UdiBun 1

HOILOYHLIXE MIHIHIY &
‘pis duaj dacge
PELEDD) sbumElued wil anfoup sy w ud sy
UeEU| PUE "Y2Eq 188S |0 JESS |§0) uO PR30y
‘ot dup unt anbasp weu wd A8E5 B0WBY D

“wsiy

seyaaus Buyacy pubE S8} 0 WE Ajkanp wes go daog
Uo pBIEID| “1Bas wnl uaisale w wd fdapee wesy] D

D957 80 UED Eu Auuad-us) B §0 JSISURID
Syl und (RIAW B CARDR)IEAE BoU B W Spages )
SALON

e SRgES | RISUT PUE TESS (O IBILSD UG}

uo pateasy ‘puenl A15Es apuey Buyg samop g g

1685 o d9) U0 pArED

o wemuesow Bura) puig e2e| o gel pas k) CE

LVIENOILDAMT DNALISVE ADNIDHINT 2

PenuUnuUod - NOILOVYLXT |

MIHIHIV ONY “WILSAS NOILD3r3

DNIALILYS "NMOALNHS INIDNT






EPUB/media/file1.png
Meaning

Movement of

Color and Aircraft on Vehicles, Equipment,
Type of Signal the Ground Aircraft in Flight and Personnel
Steady green Cleared for Cleared to land Cleared to cross, proceed,
I | koo %0

Flashing green

Cleared to taxi

Return for landing (to
be followed by steady
green at the proper
time)

Not applicable

Steady red Stop Give way to other Stop
[ aircraft and continue
circling
Flashing red Taxi clear of Airport unsafe - do Clear the taxiway/runway
landing area/ not land
I BN . runway in use
Flashing white Return to Not applicable Return to starting point on

starting point on
airport

airport

Red and green
I I N

General warning signal - exercise extreme caution







EPUB/media/file5.jpg
.L'Il-..ml..#.ﬂ‘\_‘w. |
/fﬂl.h.._’ll.lll'llll N/ 4
,ﬂl..uw'






EPUB/media/file68.jpg
EOET SR W0
dfl OHY SE5 S8V 850

HIAIN #0OT

A kY S L 350
I¥IE L1000
WY EL0d

RCEELT
B JSPINOUS BAOWIAS PUE SIAG OF) sieMey 2

|BaE 0] PUE AIBIUCTIIIY WL
BAGIL D) SIBF5 AU B0 JSAG] SSEEIL | BAAE BUY
PUE J5a5) JUBUWISIIEE BIUEZUOY BUY IS UMOE
ysng julbiu io Jpey seeiBEp 06 IEEE B ISAES00
pur ‘saesubus wBy saciebiaEu aiEoy g

“jua

-BAGL [EIBIE] 40} (T35 a1l PUEMS] 184d] Y3

PUE JE DUE pIEWIOL [EOE BUL BABW 0L JEAF]

_m.“.w..‘.mq_._wunn AW |PE [BUOTU0L UG B |Ng " pRCging
o paE E 0] 51806 Giopdos pue s jopd aaow  ®

Lrimne yge

BILIDS UD PRIBISUI BC DB ABW) 4 ONV SEZLED JV
A5-0 INIFLHVAROD MIHD NOILIVHIND MIHIHIV - E

panuiluo] - NOILOVHLXI MIHJHIV






EPUB/media/file44.jpg
Fl =0 GEHDLWS N LINGI

(S} B LM BT WD BEALIRY
13P|NOYE BADUAS PUE SH8q d7) ymeun

NOWIYHLYI MIHOH W

WaiEed 440 ¥ '@OSUSD JjueD
o [sued sEpUSD Uj PBIBIO) Yo MS fIBNED H0B|g

-uapisad 440 51 'B0EU0D JF A

(sued sapuso u) paiEs| ‘sayayms vopul) woeg

‘worpEnd 440 o) 'B|osuod ejued po purd addn
u peiEao] ‘seydjjwE dwnd saisooq @nj 808

A0 LrHE A TN - i ‘wosod 333079 ul JuRpeEnb Cipue
=4k'= (e =5 PERLSAD U3 PRIBSC] ' BIPUBL JOINYS BAJES [N 828

“ugrsad 4400LNHS O luepeEnh
[RIjUGD PESLUBAD UD PEIEIO| ‘SMEAE] LN 1O

"EIBAB| UQ ne (nd ‘uel

-lg0d 430LNHS 1 wwelap auw ylinouy ssed o)

‘uelisod 3701 QHD ¥ JUSIBE B BUEY B18ME] I
*JLON

NMDOLNHS INSNI L

44T-LNHS * SEANTT N
NOILOVHLX3
MIHDHIY AONY NMOOLNHS SNIDN3






EPUB/media/file87.jpg
TR STONYH 3104
AZENCOL lilak
ALwe3000

TN TV ET LR

REE AL

BTN ) LA MO DHYOENI

00 Hand
ey ¥
N3O AL THG
Aher >
_\
\ Vx\w

M WiEaLxal
EOOO IoVIES
e tiebr L]

TOKYH LS 1401 20

LI

.65 hpEwxndde 8 punmb o s jcop
woy LEiey EsEls 10} AWES, JODP AEIEING
aced pue sausebios way ader adeaza ng

ssaube 00 apE 20k
a3 Joep Buiies mols puE souduEslend ud
pUBMU BUEY Lwoddns 1y Buisn &g Joop a2l

(Bgg o o dn B9jEL fIIm
1000 0N UB RUBMAL EpuBY BunEiad (Irg 1)

MOILYEIdO TYNEI LN
“yhy
240w GG PUE Bpem 983U 92 3 000 5] 09
dipipaesdde Suwiias joop addi Bred v o sg)
FION
paunbiy sE @uowas pue 4G
-LUBSEE Joysuesasd UD pUBDQU) J0ap YysRg 12}

cin puz presna
SpUEY (B Ee (Nd aa0D B IuED L0 ) YSIY
ACOp uUjw pRSSATEs 3 Bipury Gupeledn (L)
MOLLYHISD TYNHILKT  F

“IG0R ANUE MEIT Busndda 1enE 12 3RE b ue
FalRac) §) roop Sdeash Aduabisus parmat; Sy
ALON

HOOO 3dVI53 AONIDEIWE Q¥yMe=0d

panUNuol] — AHLING 14¥HIOHIY






EPUB/media/file38.jpg
BOT0T-wl 18
e g

@ TMRL T o
(5308 HL0a} (5B KLOH

ELNINOSWNDT TV NELDTIINHALLYE GANINLE AN L RLVIHTI O ¥
AVE LNENSNOS // A LN

SINMHELYM ONY KOLVIS

¢ |2R8958

L3
o
ar
]
o
L7
e
L
o
ail
0zl
el

ANINDINDS FSIHL DNILVHLINGD NIHM NINVYL 38 LSNH
HOLLAYD "SINIHLHYVJNOD TWIIELITTE ONY HILYIH/DIOYY
JHL NI G3L¥207 51 LNIRCINGI TWIIHLIFT3 3DVLI0A HDIH

SANIOd NOILYHLINId NIXNS LAVHOHIY






EPUB/media/file103.jpg
ARIRIE B D AR

8 el k0 peIR0G §) Do fise Sxsebaws poguep) v

B AR BEAL] ULy ] U GSAINDE LR L] DIY0I B ATL

raop Aiue dauebimun gl NN & HOEL- DM UG
10N

-100e deoq YIEE |D DIEMIO) UB BADTE
“eBuimkn) 3 eEE DR LS BRIESY G4 TRRE BN R
NIl '8

waE g8 petas sejEsn; put
TaBmjdang (o de) g pUE CSUES "RIEw,
SAUDERY INeY LS pUes] yaad puE BpuRy B

AELNT ADNIDHINZ 2

upisEe D wda U SaN3a)
W dn ge pas doop Jind pos assysaps taBegan
10 ORI YOG U0 LR pEEIN] CmpeRy op dood meloy g

‘unop AUE
PEERD SOR URdh PUE GSUMYSD{NOGUNCS ofe|sng (0
B 8] BARIG REIESG) AjLE S0p AUE mED Azl ]
E!u::_x_.._MMW_M_ ‘yaEa
oax @ 'NH S0 AHILIVE 10 apgs ye Wiy ssop doom &) s Save ued ueunredwss
QETNIT| S BT Y% pEddInDe TSI 02| -0W U0
ALON

T W PO e S el e J0) e Lmap
-irys = auiBus Eun usiaraEe REIE G LIUS M) GH
B4R 4> S50y DEVED DFIOD puEany Ty Bu
s osd g poay sklooed ooun| BprsU) 1y
553 4 41 ‘EEmAS) & Ed (B 'EE] LalEy piRkie

7 DHINEY A

ABELNT T RMON ]

S1300NH 17V
AHLINI LIVHIHIY
Izt

HEH N A6 WES BNISY MO
LHENANDIEI00L IVIDZHE






EPUB/media/file31.jpg
40 TN - F1ULCRHL g

4 AL B0 LY INIE

"B} a0 B D Wty
SEAUBY JIRINSUS SAOWES PUB B8 dej ySiEmn

NOILIYH LRI MIHIHIY

UOME0l 240 Ul fyales

smausl apEeg pELEDD) Yims LBRRg BIRg

‘wapod S0 Ul "epie 11E| 2jopd
1aued samdd Lo DEEDO| "y ms JoRiausl BIRld

‘wanpEed 230 vl ‘epls e saopd @
peuEd gucd sujbun uo papEa) RS SN BIBId

DEADW B9 UED YDIeS Sa0)eq dn pajpnd
ag 15w puE papec-uuds 5 yagme @y ey

SLON

‘woppend J40 1104 98 Sp10ag 21E
-0 PUE 8915 1481 5100 19 3218 Y20|d Bajjaegan
siod va peredo| ‘Loyng doys sERaj BIp) s5Rde0

NMDOLAHS SNIDMI

L

NOILIVHLIX3
MIHIHIV ONY NMOOLNHS INIDNI






EPUB/media/file25.jpg
DOT placards
(on both ends and sides)

Car ID humber
(on both ends and sides) ;
match to waybill

Product name

Emergency info






EPUB/media/file116.jpg
o B
- = £

L DIk LN
BA07d

(ST ML s L)

B W00 39T T3 U3

al
"

HUCHE TW3lahLh
TINYHHOLH

“AIEESHI0U SR SRS YNEY GISRLLE BUREE U-InD
NELAD

‘yied Saoelen) paw Ras
Yoy deiaE o IEED Ae puiosied T sins ayER

Ry Ryl AiSale A G Bliiog o Le sy pue
YMEY SCUISE DUl SEYARUN § CRutikieds aml seyspd
e gl puty- | uosinel yoiey edeoda @ Buijing

ALON

‘unyEod uedo |ny 0L YR Y SURUR L]

“ING HETY (¢ DUR YR [INd pUR @ tyEy o eBpe wol
-l0G UE PAIESS CMBUEY UIOY JO PUB DIBMIOR 4Ry

HICJUA &) Al

BUR LIyRY BOURIISE ¥ RIS RGO DU 5J0pd |0 JDUICD
puEMGD) Wwalteg JE pajeoo) ‘B yaop aeesms Uxs 1]
AELNI AONIDHENT

wagpied da gnp o) Yoy BRI 11

¥ mjpuey jo pus e (Ind pue uCeey o efpe wa)
100 UG PRIEIG| “RPUEN UDTER PO PUD pIEMUD) ging
“YHEY FIDIUN G BiERE

PUE '§31EY BAURITME 8B pUR 5 10)d (0 JeLiea
PEEMIDY WOTOT IR DeRs Bl W0) ssTee e 11

“(mppe Duipesg sesemag SyL | SIYDIEY SILRIILE M)
-og obejasry My Ua pelEDy RrTsEl ioppR| ysng

AEAND TERNUON

>

q

‘+

ST73A0N 1Y
AHLNZ LAVHOHIV






EPUB/media/file61.jpg
g-2 ) LIKE TTTI0N ESwAT WK FNVLSID

ERGINE DANGER ASEAS AT ID4LE POWER

AECOIA LEHH L ANPIRN pmmm
Ha - ALinas EEER

FEANWEISAIL LSO L SO R
e FNINEENTL l

13 TITEON SSVAAE RO JINVISID
PanuUiuO] - NOILYWHOANI QHVZYH LdVHIHIY






EPUB/media/file74.jpg
TN TOELNGD Erd

12) 5IHDINS
Ed Tk
=

“Aguc spec dej uiw peddinba . siess Jaluasseg
HAGN
“[Ehepuawmad wos
SERUSTY JEMOOYE BatwBs pue syoq de) ysigun R
HOLLOVHIXS MIH3HW B
wojisad
UMOD 3] e pudnas) 18| Jamc) DAEDD| YIEME
AJAHEY PUR EIME I8|SEW 10| oeg Bued uomsog D
‘uomsed 440 01 ‘seysme dwnd jE00g s
B BOEUCY SIS (5 C|SURd (DI0D (80 Sl
U0 PRIBID| [2) Seyslite (B RMBN 238 'O
wersad 44
AND O1 "[E153PFd 101U J8|LaD 4o pejEDe
“EI AR UDIHIDUDD BUT SIAAE JEiedoad piEled B

220D NMOOLNHS IMIBNT 2

Panuiuod - NOILDYHLX3
MIHIHIY ONY NMOALNHS INIDONIT






EPUB/media/file91.jpg
PEpp A 5| FEA0OR BTN O D

yora saygae) a0l
dswa nep Buisn passg) A|Bwieie 00 yIE3 g

“apisU) AU o
pauadn GRS (RIS Gu) (0 SPE JEgE UD
pEIEA0 SIG0p SIACOE S Z|GEIS (BWCELOLY BY| B

‘S/COp S5I0IR JETIHES [RINOILCY

racdn syy a1 Buipea) JEPOE] 83U BUS UL puR

JBTPGELS [EDIBA BUY| O] 3EB3IE Sapwoid §| 0P

obsen ay) escqe Azenp paeao) 1ocp acky Bnid

B BRG] SR RAT S S5A900 JAD)IGRES |ENlEN
HACH

SHOOO HIZNEVLS TWLNOZIHOH ONY TWIIlH3n &

Panuijuod = AHLNI LAvHIHIV






EPUB/media/file120.jpg
& LY
— S:0AT EIVRdOE

IBpAGEBLMEED LA SSauIRY
JAPINOYS AAOW: pui S)ad 98| YIEun

HOILDYHIXT MIHIHIY

‘vopsed YIHLWEL 0 1 CEsapEd 1o
-U0D |0 JAWAD Ul PRlE00) ‘Siass) ey edoed jine

‘uciisod 440 1) umop Cpuedgns
wa uo pagean] ung Bumd yinms JoEEW yEng

440 O uwop ‘Jaued uaua BB [@r) ay)
WD DEIETON ST IS DR ([EASE FING OO

HMODALNHE INIDNT

NOILOYHLX3
MIHIHIY ANV NMOJLNHS INIDNI






