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FIRE AND EMERGENCY SERVICES RISK ASSESSMENT FORMAT
I.   INTRODUCTION:
   A.   As we build down to a smaller Army with reduced operational funding, installation commanders will have to make conscious and informed decisions on services to reduce or eliminate. Simple, across-the board reductions are not the best way to operate in a resource-constrained environment.

   B.   No Installation Commander will reduce their Fire and Emergency Services (F&ES) program below Department of Defense Instruction (DoDI) 6055.6 until a waiver is approved. Reducing below DoDI 6055.6 could cause excessive risk to personnel and property, contrary to Public Law 91-596; Occupational Safety and Health Act of 1970, Executive Order 12196; Occupational Safety and Health Programs for Federal Employees, and Department of Defense Directive (DoDD) 1000.3; Safety and Occupational Health Policy for the Department of Defense, which were designed to assure employees a safe and healthful working environment and to protect weapon systems, equipment, material, and facilities from accidental destruction or damage. Waiver requests will be signed by Installation Commanders, and approved by the MACOM to reduce staffing for primary structural or aircraft rescue firefighting vehicles.

   C.  The intent of the F&ES Risk Assessment Format is to apprise the Installation Commander of all potential risks and hazards to include risks to the mission through death or serious injury to personnel and family members as well as the potential for loss of irreplaceable property. 

II. DOD POLICY: It is DoD policy to implement comprehensive programs within the Department of Defense to:

   A.  Protect DoD personnel from accidental death, injury, or occupational illness;

   B. Protect DoD weapon systems, equipment, material, and facilities from accidental destruction or damage;

   C. Protect the public from death, injury, illness, or property damage as a result of DoD operations;

   D. Comply with applicable safety and occupational or environmental health regulations which Federal or State regulatory agencies promulgate;

   E.  Prescribe and enforce standards or regulations applicable to those functions for which DoD has statutory authority over safety and occupational health matters; 

   F.  Each DoD Components shall establish and maintain an installation fire fighting, fire prevention, and emergency services program (hereafter referred to as "the fire and emergency services program") as an element of the overall DoD accident prevention program prescribed in DoDD 1000.3;

  G.  DoDI 6055.6 requirements constitute mandatory baseline fire department staffing levels (Management and Administrative positions, Fire Prevention positions, and Staffing Requirements for Fire Apparatus) except where DoD Component is authorized flexibility to increase/decrease baseline staffing levels; and

   H.  Installation Commanders will not reduce their Fire and Emergency Services (F&ES) requirements below Department of Defense Instruction (DoDI) 6055.6 unless they obtain an approved waiver. 

III.   OBJECTIVES:
   A.   To provide both risks and options to the Installation Commander associated with F&ES so an informed decision can be made during possible downsizing actions.

   B.  To provide recommendations to the Installation Commander on how risks can be reduced; thereby, reducing F&ES requirements.

IV.   REFERENCES:
   A. Public Law 91-596; Occupational Safety and Health Act of 1970.

   B. Executive Order 12196; Occupational Safety and Health Programs for Federal Employees.

   C. DoD Directive 1000.3; Safety and Occupational health Policy for the Department of Defense.

   D. DoDI  6055.6; DoD Fire and Emergency Services Program. 

   E. OSHA (29 CFR 1910, 29 CFR 1960, and 29 CFR 1926).

   F. National Fire Protection Association Standards.

   G. AR 420-90; Fire and Emergency Service

V.  RISK ACCEPTANCE (RA) DEFINED: Installation Commanders must formally accept the risk and possible consequences including risks to the mission through death or serious injury to personnel, family members and loss of irreplaceable property. 

VII.  QUANTIFIABLE MEASUREMENTS: 
    A. Credibility:


1. Credibility of the F&ES Risk Assessment will be based upon the team concept to produce a non-bias report.


2.  It is essential that teams are diverse enough to permit objective evaluation and non-fire service personnel will be included.


3.  Team members are expected to logically explain how conclusions were reached and to validate each requirement and option.

    B.  Estimated Fire Flow: 


1.  One of the most basic and useful tools available to the decision maker is the needed fire flow for a given building. In most cases, the fire flow calculated exceeds that which is really needed to control a fire. However, consideration is given to a margin of safety necessary under some circumstances. This flow is always given in gallons per minute (GPM) and may be required for a protracted period of time.


2. The needed fire flow allows the decision maker to study resource needs in terms of staffing, water, and apparatus before the incident. If a given volume of water is required, one can calculate rather simply the number of personnel required to operate the needed number of hose lines of the proper size and other tactical considerations such as ventilation, search, rescue, command functions, pump operations.


3. Full GPM flow assumes that all efforts at a fire will be directed toward developing a high volume suppression effort. In real situations, however, major commitments may be made to search and rescue or other functions that prove to be more critical than water application at the particular incident. Since it is unlikely that any one incident would call for maximum effort in all facets of fire fighting at the same time, maximum GPM fire capability is taken as a representative activity to evaluate fire ground operational capability.


4. When calculating fire flow requirements, 1/3 of the fire flow is subtracted from the needed fire flow which reduces DoD fire departments structural fire apparatus requirements by at least one apparatus, thus creating minimal staffing and apparatus requirements which has been based upon the type of DoD assets to be protected, required response distances, lessons learned from actual fire experience, national consensus standards, and specific studies. It should be noted that the remaining 2/3-fire flow is less than the minimum requirements to meet the fire suppression demand, safety of the fire fighters, safety of the occupants, and tactical consideration mentioned in 3 above. 

 VII.  TARGET BUILDINGS:
    A.  The Installation Fire Chief will select all Target Buildings on the Installation for F&ES Risk Assessment.

    B.  The Target Buildings will be selected based upon:

       
1.  Protecting DoD personnel and general public from accidental death, injury, and/or property damage as a result of DoD operations.

       
2.  Impact of dollar loss.

       
3.  Loss to Installation mission.

          4.  Loss of mission critical facilities/activities.

    C.  The Fire Chief will collect the following data prior to forming the teams:

  
1.  Impact statement from user and replacement value of contents. (Sample letter is at Appendix A-3).

       
2.  Fire Protection Deficiencies in building. (Sample format is at Appendix A-4.)

       
3.  Cost estimate to bring the facility up to fire code compliance and replacement cost of facility. (Can get from FE/DPW.)

VIII.  SURVEY TEAMS:  After the target buildings have been selected and above data collected, survey teams will be organized. (To help the Fire Chief to organize the Teams, a sample letter is enclosed at page 13). Each team will have three or four members. Ideally, each team would include a person knowledgeable in building codes, fire safety codes, fire suppression techniques, and other Fire and Emergency Service functions such as Hazardous Material Response, Emergency Medical Service, Confined Space Entry, etc. Suggested team members: F&ES personnel, Industrial Engineer, Environmental Specialist, Safety Specialist, OSJA, and others from the Installation. (Small installations or remote sites may have one team perform all team functions).

    A.   TEAM ONE:
   
1.   Verifying Needed Fire Flow using Military Handbook 1008B Appendix D; Procedure For Determining Fire Flow Demand For Unsprinklered Facilities.

      
2.   Fire Suppression Capability:

         

a.   Suppression includes all actions and activities that are designed to control or extinguish fires once they have been ignited.

         

b.   This process of estimating fire suppression capability will provide a system to judge the level of resources available to the F&ES Division and how well those resources are used. The general process is explained in Appendix A.

    B.   TEAM TWO:
      
1.  Life Risk:  In making life risk surveys four primary safety factors need to be evaluated.

         

a.  Building Code Requirements.

         

b.  Automatic Sprinkler Protection.

         

c.  Smoke and Heat Detection System.

         

d.  Exit Facilities.

      
2.  Four Levels of Risk:

         

a.  In this system, buildings are classified into one of four potential risk levels based on key safety factors, which may be incorporated into the building. The Life Risk Matrix and general process is explained in Appendix B.

If no occupants sleep in the building, the life risk will be reduced one level.   

    C.   TEAM THREE:
       
1.   Other Factors: There may be other factors that impact on the F&ES Division such as hazardous material response, EMS, etc. Staffing for existing staff has typically performed these other factors. In this system, we will explore these other factors to determine how they would impact on the Installation as a whole if they were reduced or eliminated from the F&ES Division. Ironically fire prevention services are usually the first to be eliminated, when they should be strengthened during downsizing of an operational fire fighting crew. 

          
a.  Staffing for fire prevention requirements will not be eliminated. Dedicated fire prevention personnel must perform these functions if life and fire losses are to be reduced. Dedicated personnel for fire prevention services are based upon square footage of buildings/structures on real property records, square footage of buildings/structures not listed on real property records, outside storage sites where equipment and supplies are stored, work and training sites, storage sites for hazardous material and Family Child Care Giver homes. Family housing units and low hazards inspections performed by fire fighter crew type inspections will be excluded. The DoDI 6055.6, enclosure 6 and the form at Appendix C-6 will be used to determine staffing for fire prevention services to comply with Public Law 91-596, Executive Order 12196, Occupational Safety and Health Administration (OSHA), the National Fire Protection Association (NFPA) standards, and other fire safety criteria published by the Department of Defense and other federal/state agencies by dedicated fire prevention personnel. 

          
b.  Aircraft Rescue Fire Fighting (ARFF) services. Numerous Army Installations have a flying mission. ARFF requirements are designed to protect the Army's aviation requirements and flying mission. They are also designed to protect other services aircraft that supports the Army mission. ARFF requirements and staffing levels will be in compliance with DoDI 6055.6, enclosure 3 and enclosure 7. Chapter 5 of AR 420-90 will be used to determine ARFF requirements.    

          
c.  Hazardous Material Response. Army fire departments will respond to any chemical/hazardous substance release involving DoD facilities, structures, aircraft, transportation equipment on or off the installation in compliance with 29 CFR 1910.120. The requirement to staff hazardous material response vehicles will be in accordance with DoDI 6055.6 enclosure 7.

         
d.  Confined Space Rescue. Army fire departments insure that confined space responses comply with 29 CFR 1910.146 in staffing, equipment and training.

         
e.  Fire Alarm and Communication Centers: Each installation and MACOM will insure the fire alarm and communication center is staffed and operated in accordance with DoDI 6055.6 enclosure 2. 

         
f.  The following pages list functions and tasks delegated to Fire Departments during recent years. The review or reallocation of some or all of the enumerated task/functions to other operations may be required in the event of closure or reduction of fire prevention and suppression services.

OPERATIONS

Staffing comes from structural firefighting or ARFF vehicle crew positions only.

                  FUNCTION                           



REQUIREMENT  

  1. Structural Fire Fighting         



NFPA Stds, DoDI & AR 420-90

    - Vehicle Fires                            

    - Brush Fires                    

    - Dumpster Fires                

    - Vehicle Extrication            

    - Elevator Rescue                

    - High Rise Responses            

    - Miscellaneous Responses        

    - Munitions Firefighting         

  2. Hazardous Material Response      



NFPA Stds, OSHA Stds, DoDI,








   
& AR Level A, B, & C 200-1                                                       

  3. Emergency Medical Service        



NFPA Stds, OSHA Stds, DoDI,

& AR – Responder 420-90- Transport                                                              

  4. ARFF Operations                 



 OSHA  & NFPA Stds, & DoDI

  5. Maritime Fire Suppression        



 NFPA Stds, OSHA Stds & DoDI 

  6. Shipboard Damage Control         



 OSHA Stds & DoDI

  7. Confined Space Rescue            



 NFPA Stds, OSHA Stds & DoDI

  8. Fire Department Respiratory      



 NFPA & OSHA Stds.   

     Protection Program               

  9. Fire Department OSHA Program     


 NFPA Stds & DoDI

  10. Fire Prevention Service         



 NFPA Stds, OSHA Stds,








   
 DoDI, & AR (Low Hazards 








   
 Bldgs.) 420-90                                 

  11. Hot Work Permits                



 NFPA & OSHA Stds          

  12. Fire Extinguisher Maint/Test    



 NFPA & OSHA Stds

OPERATIONS CONTINUED
 
 FUNCTION                                        


REQUIREMENT        

                              _   

 13. Standpipe and Hose                      


NFPA & OSHA Stds

     System Testing                  

 14. Smoke & Heat Detector Test &         


NFPA & OSHA Stds

     Maint. (Low Hazard Bldgs)       

 15. Fire Alarm Test & Maint.                


NFPA & OSHA Stds

     (Low Hazard Bldgs)              

 16. Fire Hydrant Flow & Testing      



Clean Water Act & NFPA Stds

 17. Fire Exit Light Test &                   


NFPA & OSHA Stds

     Maint. (Low Hazard Bldgs)       

 18. Training                        




NFPA Stds, OSHA Stds, & DoDI

 19. Physical Fitness                



NFPA Stds, OSHA Stds, & DoDI

 20. Pre-Fire Planning                      



NFPA Stds & AR 420-90

 21. Alarm Room Operations           



NFPA Stds, DoDI, & AR 420-90

 22. Automatic Sprinkler System              


NFPA & OSHA Stds

     Test and Maint.                 

 23. Dive Team                                 



NFPA Stds

 24. Water Rescue                              



NFPA Stds

 25. High Angle Rescue                         


NFPA Stds

 26. After Hours Work Orders            


Installation Requirements                                                                             

 27. Biological Defense Safety Program          

32 CFR Part 6.2.6                                                       

OPERATIONS CONTINUED   

ANCILLARY FUNCTIONS
 - Fire Sta. Maint.                                    


- Fire Hose Testing       

 - Fire Truck Maint.                                 


- Ladder Testing          

 - Hand & Power Tools Maint.               


 - Fire Drills (After Duty Hours)

 - Mutual Aid                                          


- Personnel Protective Equip. 

 - Fire Truck Pump Test                        


 - Standby (Medivacs, Hot-Works,  

   Maint & Repair                                      


    etc)                                                                     

 _ 

FIRE PREVENTION SERVICES
 Staffing comes from square footage of real property, FCC homes, and inspected continually used outside storage when equipment and supplies are moved. (Family housing units and low hazard inspection square footage

 are excluded.) 

FUNCTION                                         


REQUIREMENT              

   1. Plans Review & Engineering Service          

OSHA 1926.150-153, DoDI,                  - Blueprints review                                            

& AR 420-90

     - Specifications review           

     - 4283 review                     

     - Self Help project review          

     - Pre-Construction Conferences    

     - On site Construction            

       Inspections                     

   2. Public Fire Education Program                    

OSHA 1910.37-38, OSHA 1903.1

                                                                             

NFPA Stds., & DoDI

   3. Fire Risk Survey's (High Hazard)                 

NFPA Stds., OSHA 1903.1,                - Environmental Compliance                          

OSHA 1910.39, DoDI, & 

       Assessment Support and                             

Federal Facilities Compliance Act

       Firefighters Right-to-Know.                          

E.O. 12856 (Right-to-Know Act) 

      - Bldgs. on real property            

      - Outside Storage Sites (Butler   

        Bldgs, Connexes, MILVANS,       

        POL sites, etc.)                

      - Vehicle Lines                   

      - Hazardous Material Storage Sites

      - Bldgs. not on real property     

   4. Child Development Services Risk               

Military Child Care Act

       Surveys                           

      - Child Development Centers       

      - Family Child Care Home          

        Providers                       

   5.  Automatic Sprinkler System Test.              

NFPA & OSHA 1910.159 

       and Maint.  

FIRE PREVENTION SERVICES CONTINUED

    
FUNCTION                                         


REQUIREMENT              

    6. Smoke & Heat Detector Test and               

NFPA & OSHA 1910.164

         Maint. (High Hazard Bldgs.)       

    7. Fire Alarm Test and Maint.                          

NFPA & OSHA 1910.165

        (High Hazard Bldgs.)              

    8.  Fire Exit Lights Test. & Maint.                    

NFPA & OSHA 1910.37

        (High Hazard Bldgs.)              

    9. Sub-Contracts Fire Suppression                  

NFPA & OSHA 1910.159

        Systems                           

      - Halon 1301 or replacement          

      - Kitchen Hood Fire Suppression   

       Systems                         

      - Hood Duct Cleaning              

   10. Hot Work Permits                                       

NFPA & OSHA 1910.253-254

   11. Fire Drills                                                    

NFPA & OSHA Stds.

   12. Fire Extinguisher Inventory                         

NFPA & OSHA 1910.157

   13. Hazardous Deficiency Correction               

DoDI & AR 420-90

     Program                          

   14. Biological Defense Safety Program           

32 CFR Part 6.2.6

ANCILLARY FUNCTIONS

    -       JACHO Survey Team                                 - Pre-Fire Planning            

    - 
Hazardous Deficiency Report                     - Safety Officer at Emergencies

    - 
Update FIRMS Database                            - Keep abreast of NFPA, OSHA,

    - 
IMO                                                               & DoD Stds

SAMPLE LETTER

 ATZH-DI                                                                         7 October 1994

 MEMORANDUM FOR 

 Director Of Resource Management

 Staff Judge Advocate

 Director of Human Resources

 SUBJECT: Staffing of Fire Department

 1.  The Directorate of Public Works is setting up a working group to examine the staffing and equipping requirements for the Fire Department. This group will examine fire hazard severity and fire risk severity as well as statutory, regulatory and budgetary requirements. 

 2.  Your directorate has expertise, which could assist this group. It is therefore requested that you appoint a representative to serve on the working group. The first meeting will be at the Directorate of Public Works conference room on Monday 17 October at 0900. 

 3. POC is Chief Doe, 791-3168 or LTC DPW 791-3225.

                                                                           James R. Smith

                                                                           COL, SC

                                                                           Garrison Commander

APPENDIX A
DETAILED INSTRUCTIONS AND

GENERAL
INFORMATION FOR TEAM ONE
I. FIRE FLOW AND FIRE SUPPRESSION CAPABILITY 

    A. POTENTIAL LOSS: Potential loss measures both the likelihood of an unwanted event and magnitude of the loss when it does occur. While no one can predict when a loss-producing event will occur, we can, with some degree of certainty, say that it is more likely to occur in one building than in another. The magnitude of the loss is predictable if we will just take the time to analyze the probable events sequence and evaluate everything, which can be lost or damaged during the incident. All losses sustained will fall into three categories: life, property and installation mission. Determining the potential for loss in each of these categories is the first step toward understanding the installation's fire risk problem.

    B. TARGET HAZARD: Fire departments have long known which buildings are the most likely to sustain a major loss. These target hazards have, in the past, been defined rather loosely and casually as "buildings having a high life or dollar-loss potential," or as "any building with a high potential for having a fire."

      1. Let's refine these somewhat and say that a target hazard is "any building or area which presents an undue challenge or risk to the fire suppression force or installation as a whole." This challenge or risk is manifested by:


a.  Protecting DoD personnel and general public from accidental death, injury, and/or property damage as a result of DoD operations.

       
b.  Impact of dollar loss.

       
c.  Loss to Installation mission.

           d.  Loss of mission critical facilities/activities.

      2. This challenge or risk may be due to one or more of the following factors:


a. Danger to the surrounding areas from escaping dangerous products or contaminated run-off water;


 b. The quantity of fire department resources (personnel, equipment, water, etc.) needed to control the incident;


 c.  An extreme difficulty in mounting an attack due to problems of access, fuel loading (contents), occupancy, construction or other factors;


 d. The importance of the function to the installation.
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    C. IMPACT STATEMENT:
      1. The impact statement data will be used to determine the occupancy load, monetary value of the contents and the mission criticality of the building.

      2. Use the sample letter contained in A-3 to collect the data. 

      3. List all the deficiencies in the building that will bring it into fire code compliance, such as sprinkler systems, etc. Also, list references that were used. See example at A-4. Make sure all deficiencies are listed that would impact upon life and fire risk. Have the FE/DPW estimate the dollar amount it would cost to bring the building into fire code compliance in order to reduce fire flow demand and life risks.

      4. Also, you will need to have the FE/DPW estimate the dollar amount it would cost to replace the building if it was lost to fire. 
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SAMPLE LETTER FOR IMPACT STATEMENT
ATZH-PSF  (420-90)                                                  10 DECEMBER 1994

MEMORANDUM FOR DOTD, ATTN:  ATZH-DTR-P (MR. JONES)

SUBJECT:  Dollar Value/Loss Impact Statement

1.  Request the following information on building 25810 for use in the Fort Nofire F&ES Risk Assessment:

    a.  Day and night time occupant load.

    b.  Dollar Value of equipment.

    c.  Mission impact, if equipment was lost due to fire.

2.  POC Bob Doe, 791 2989/2445.

                                                                      JOHN M. DOE

                                                                      Chief, Fire Prevention

                                                                      and Protection Division
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EXAMPLE OF HAZARDOUS DEFICIENCY CORRECTION PROGRAM
1.  Priority:  1

2.  Bldg:  25810

3.  FPDCP:  2

4.  Cost Est:  $282,000.00

5.  Type Occupancy:  Business (Electronic Training Facility)

6.  Job description:  Provide Fire Protection Systems

    a.  Provide preaction sprinkler system to protect high dollar value equipment areas (class rooms).

    b.  Provide wet pipe sprinkler system to protect all other areas.

    c.  Provide zoned fire alarm system, transmitted to HQ Fire station.

    d.  Design protection for rooms requiring preaction sprinkler systems IAW AR 380-380, Chapter 3.

7.  Regulatory and code requirements mandating correction:

    a.  AR 420-90, 7-8.

    b.  DOD MIL-HDBK-1008B, 4.8.1 and 6.1.2.

    c.  DAEN-ECE-D, 4b

    d.  AR 380-380, Chap 3.

8.  Reason for Protection:  Systems are required to provide fire protection in an essential training facility. Equipment to be protected is of very high dollar value. Loss of equipment would affect the training mission of the installation.

9.  Facility contains $93,245,900.00 in high dollar value equipment.
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II. CALCULATING NEEDED FIRE FLOW:
    A. NEEDED FIRE FLOW: One of the basic and useful tools available to the decision maker is the needed fire flow for a given building. Fire flow is the amount of water needed to extinguish a fire in an occupancy. In most cases, the fire flow calculated exceeds that which is really needed to control a fire. However, consideration is given to a margin of safety necessary under some circumstances. This flow is always given in gallons per minute and may be required for a protracted period of time.

       1. The needed fire flow allows the decision maker to study resources needed in terms of staffing, water, and apparatus before the incident. If a given volume of water is required, one can calculate rather simply the number of personnel required to man the needed number of hose lines of the proper size.

       2. Consider the following example. If the needed flow were 250 gpm, a minimum of three men would be needed on one 2-1/2 inch line or two men on each of two 1-3/4 inch lines. The decision on maneuverability, effective reach of 2-1/2 inch lines versus 1-3/4 inch lines, time required to place in service, and other tactical considerations will have to be made based on local conditions. While figuring out the staffing needed, ventilation, search, rescue, command functions, pump operations, and similar ancillary functions must be considered.

    B. FIRE FLOW ESTIMATION: The step-by-step process is explained in Appendix D of Military Handbook 1008B.

       1. Fire Flow Defined: Estimated fire flow is defined as the total flow from 2 1/2-inch hose streams, discharging 250 gallons per minute (GPM) each. This discharge is considered necessary to confine and extinguish a moderately advanced fire in a building that presents the largest fire flow potential.

       2. Primary Pumper Requirement: The number of staffed pumpers required is determined on the basis of 750 GPM pumpers, regardless of the actual capacity of the pumpers on hand, and is calculated by dividing two-thirds of the estimated fire flow by 750. When the remainder (number) left over after dividing is 500 or more, an additional pumper will be authorized. When the remainder (number) left over after dividing exceeds 375, an additional pumper may be authorized by the MACOM, depending on the local situation. For example, two-thirds of 1500 is 1,333. When the number 1,332 is divided by 750, the result is 1 with a remainder of 777. Since 777 is more than 500, an additional pumper is required.
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a. Number of required pumpers based upon estimated fire flow:

Estimated Fire Flow                 
Two Thirds Fire Flow           Required Pumpers

750




500



1


1000




666



1


1125




750



1


1500




1000



1


2000




1333



2


2250




1500



2


3000




2000



3


3750




2500



3


5000




3333
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       3. Daily positions required to staff structural pumpers are outlined in enclosure 7 of DoDI 6055.6. Structural pumper vehicle staffing requirements are based on the minimum safe levels for emergency operations. 


a. Crew positions required to staff structural pumpers:

Pumpers required based on Fire Flow                  Position Requirements

and Distance Requirements


1






11



2






22



3






33



4






44



5






55

      4. When outside fire companies compare favorably with DoD and Army standards in manpower and equipment and can meet response times as outlined in DoDI 6055.6, partial credit will be allowed by MACOM Fire Protection Specialist when three or more fire companies are required.

      5. On DoD installations where an organized, dedicated fire department is not justified and external assistance is not readily available, fire brigades shall be organized and provided appropriate equipment and training in accordance with 29 CFR 1910. The installation commander shall publish a written policy statement that includes the brigade's functions and work place.


a. The Chief Counsel's office has ruled that the provisions of the Anti-Deficiency Act prevent government officials from accepting the services of civilian volunteers. 
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b. A fire brigade can be accepted at Installations that have dedicated fire departments so long as it consists solely of military personnel. It should be clear, though, that a military staffed fire brigade is not a substitute for an existing full-time fire department. The fire brigade will not be considered in determining fire department staffing.


c. Fire Brigade Certification: Fire brigade members shall be certified meeting 29 CFR 1910 by a certifying agency.

    C. BUILDINGS WITH AUTOMATIC SPRINKLER PROTECTION: The "FIRE FLOW ESTIMATE" is not intended to be used for buildings, which are protected by automatic sprinkler systems. If a properly designed and maintained sprinkler system were in place, the building would not normally be considered a target hazard, since it creates minimal demand for manual fire suppression effort. Inadequately designed systems due to occupancy change, renovation, alternation, etc. should be ignored and the building should be considered unprotected. In partially sprinklered buildings, the protected area may be omitted from the calculations. 

III. FIRE SUPPRESSION CAPABILITY:
     A. FIRE PROTECTION: We will examine the fire suppression capability of the Fire Department. For the purpose of this study, we will consider fixed protection systems as efforts to lower the risk at a particular location, hopefully reducing the demand for public fire suppression capability. We will consider fire suppression capability to include all of the resources at the disposal of the fire department to deal with an actual fire situation.

     B. FIRE SUPPRESSION: Fire suppression is one element of fire protection. Suppression includes all the actions and activities that are designed to control or extinguish fires once they have been ignited. Fixed protection systems (i.e., automatic sprinklers, dry chemical systems) are designed to react to fires that break out at a specific location. The fire suppression role of the fire department is to deliver mobile fire fighting capability to any location where a fire breaks out.

       1. Suppression capability is an expression of how much fire fighting power can be put into action when there is a fire. It includes the amount of apparatus, equipment, and personnel available; the time needed to respond and place equipment in action; the water supply; the application of tactics and strategy; the level of training; and all of the components that add up to effective fire ground operations.
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      2. Our process of estimating fire suppression capability will provide us with a system to judge the level of resources available to the fire department and how well the fire department makes use of those resources. The study will be focused on how much actual fire fighting capability the fire department can deliver and put into action when there is a fire to combat.

       3. This fire suppression capability should reflect the identified level of risk on the installation. An installation that has a low-risk (fire flow) profile probably needs less suppression capability than an installation with high risk (fire flow). The comparison should be made on a case-by-case basis. Looking at the risk and the suppression capability available to respond to that risk.

       4. The fire department's role may be interpreted as filling the gap between the total risk and whatever protection has been provided by other means to deal with that risk. The fire department is often the last line of defense between what is expected and what actually happens.

     C. VARIETY OF RISKS: Because of the variety of risks that must be addressed by firefighters in different locations on the installation, suppression capability should be measured with respect to the identified hazards under consideration. This requires an assessment of the suppression capability needed to deal with a potential fire situation in a particular location and a comparison of the available suppression capability with respect to that demand. The demand level comes from the assessment of risk associated with the building that was inspected during the risk survey. 

     D. GPM-PERSONNEL ATTACK ASSESSMENT: Gallons-per-minute (gpm) delivery capability is a method of expressing suppression capability in terms of gallons of water per minute that can be effectively applied by the fire fighting forces. This allows a direct comparison with the gpm demand expressions that may be calculated for target hazards.

          1. Starting with a calculated fire flow demand for the location under consideration (obtained from applying fire flow), this method measures how well the fire fighting force can deliver the calculated fire flow and other functions.

          2. The gpm delivery capability for a particular fire department or a particular location is most accurately determined by observing actual fire ground operations or full-scale drill activities. The fire department's actual capability is influenced by numerous factors, including (but not limited to) response time and distance, water supply, apparatus type, condition and arrangement, the number of personnel responding, their training and physical condition, the command system, standard operating procedures, and the number and type of support which is required at a particular scene.
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          3. The attack assessment evaluation is based on an effective gpm flow rate and other fire ground functions.

     E. TIME-TEMPERATURE CURVE: The following chart illustrates the growth of fire-produced temperatures during the course of a structural test fire. These time/temperature relationships are based on field experiments and actual fires. The principal point to note is the rapid initial build-up and slow, steady climb after that. This curve illustrates fire growth from a point approaching flashover.

TIME-TEMPERATURE CURVE

                                                                                   


Determining Point 
2400                                





for Curve 

2000                                                                           


1000"F at 5 Min

 
                                                                                 

1300"F at 10 Min

1600                                                                           


1550"F at 30 Min 

                                                                                   


1700"F at 1 Hr

1200                                                                           


1850"F at 2 Hrs 

                                                                                   


2000"F at 4 Hrs

800                                                                             


2300"F at 8 Hrs  

400

 0      1      2      3      4      5      6      7      8          

                      Time in Hours
NOTE: AT 10 minutes a temperature of 1,300 degrees Fahrenheit can be expected to exist at the ceiling. Flashover, the point at which fire gases and all combustible surfaces of a room burst into flame at once, can be expected to occur between 800 and 1,000 degrees Fahrenheit. As can be seen on the chart, these conditions can be expected to occur within 10 to 15 minutes after ignition. One of the objectives of initial attack is to control the fire before flashover occurs, whenever possible.

     F. GPM/MODE RELATIONSHIP: Of all the restraints placed on the fire incident manager, the most basic is the amount of fire, which can be attacked with the gallon per minute flow available. If the available flow is equal to or greater than the need, an aggressive offense can be mounted. When the flow requirements exceed that which can be provided, a defensive posture must be assumed.
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G.P.M. - MODE RELATIONSHIP 
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 TIME
          1. In the diagram above, we see that from the instant of ignition to final extinguishment a certain rate of water application can control the fire. This volume of water varies with the progress of the fire. As the fire growth curve increases, the amount of water required increases. If a vertical line is drawn from the time line until it intersects the fire growth curve, the flow rate, which will control the fire at that line, can be read on the vertical index.

          2. If upon arrival it is discovered that a flow of 750 gpm is required and the available flow is only 500 gpm, it is obvious that a defensive mode is indicated. Additional resources must be summoned if an offensive mode is desired. Because the fire has not reached its maximum intensity, it will continue to grow and require more and more water.

          3. Unfortunately, the relationships on this graph are not fixed, but vary to some extent with each fire. The values depend on such factors as the type and amount of fuel, heat release rate, oxygen supply and the size and shape of the fire area.
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G. EVALUATING ATTACK CAPABILITIES BASED ON ESTIMATED FIRE FLOW: 

1. The objective is to deliver the maximum fire attack possible utilizing master streams and large hand lines. This assumes total involvement of the fire building (or buildings) with all fire department efforts directed toward containing and controlling the flames to prevent further spread. This strategy is dependent upon a reliable water supply to sustain a high volume flow for extended periods. It also requires the deployment of personnel and equipment for the maximum delivery capability.

2. Full gpm fire flow assumes that all efforts at a fire will be directed toward developing a high volume suppression effort. In real situations, however, major commitments may be made to search and rescue or other functions that prove to be more critical than water application at the particular incident.

3. Since it is unlikely that any one incident would call for maximum effort in all facets of fire fighting at the same time, maximum gpm fire flow capability is taken as a representative activity to evaluate fire ground operational capability. 

4. The risk analysis for various target hazards provided gpm demand calculations for each rated location. The result is an assumed effective fire flow application rate in gallons per minute based upon two thirds of the actual fire flow.

5. The evaluation is based on gallons per minute effectively applied to combat the fire within the time/distance required (See enclosure 4 of DoDI 6055.6) after the alarm is received. Since effective, sustained attack fire fighting requires more than the application of water on the fire, additional assignments and tasks are identified that must be fulfilled by the attack force. Failure to assign personnel and equipment to necessary tasks results in a diminished attack capability. 

6. The evaluation of attack capability gives an indication of how well the fire suppression forces are prepared to deal with the target hazards that they protect. A serious deficiency in either category should identify the potential need for improvements. This may direct the decision maker to consider improvements in equipment, staffing, operating procedures, or other factors that could improve performance. It could also identify weaknesses in the other factors in the total system. Generally, this process is valuable in identifying weaknesses in the fire department's ability to deal with predictable situations in the existing environment. These may also lead to different strategies that could reduce the hazard level on the installation.
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7. The FIRE FLOW ESTIMATION FORM at Appendix A-13 will be used to determine the estimated fire flow requirements. Appendix D of Military Handbook 1008B will be used.

8. The ATTACK ASSESSMENT FORM at Appendix A-25 will be used to determine the fire attack capabilities of the fire department based upon the fire flow requirements. When outside fire companies compare favorably with DoD standards in staffing and equipment and can meet response time and distance criteria, those resources will be used on the attack assessment form. Fire fighters safety risk will be evaluated by using the below chart and attack assessment form.

      RISK LEVEL                                                            CONSEQUENCES
Unacceptable Risk                          

Death or permanent total disability to firefighters, 

permanent partial disability, temporary total disability in excess of 
three months, inability to accomplish all of the critical tasks on attack assessment form, accepted safety standards are not accomplished, inability to operate required apparatus and tools.

Acceptable Risk



First aid cases, minor medical treatment, ability to 

accomplishment all of the following tasks - ventilation, support functions, rapid intervention, command, compliance with accepted safety standards.
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FIRE FLOW ESTIMATION FORM
BUILDING NUMBER:                                            

DATE:
Occupancy Hazard Classification:
              FACTOR                            VALUE
1. Fire Department response:

2. Type of Construction:

3. Number of stories:

4. Separation distance:

5. Building floor area:

6. Firefighting access:

7. Actual Fire Flow @ 20 PSI:

8. Total Weighted Value:                          

9. Fire Flow Required: Per Table D1:

    (See chart on page A-6)

10. Pumper Required Based on 2/3 Fire Flow: (         )

      (See chart on page A-6)

11. 1st 50% of Staffed Pumpers Met:
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SAMPLE FORMAT

FIRE FLOW ESTIMATION FORM FOR SUSTAINED ATTACK
BUILDING NUMBER: 29808                                      


DATE: 27 Feb 1995
Occupancy Hazard Classification: Ordinary Group II
              FACTOR                                   




       VALUE
1. Fire Department response: 2.2






 2      

2. Type of Construction: Type II   






 3

3. Number of stories: 4







 4

4. Separation distance: 10 feet






 3

5. Building floor area: 32,200







 4

6. Firefighting access: 100 feet






 1

7. Actual Fire Flow @ 20 PSI: 2,794

8. Total Weighted Value:
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9.  Fire Flow Required: Per Table D1: 2250 gpm for 120 minutes

     (Appendix D MIL-HDBK-1008B)

10. Pumper Requirement based on 2/3-fire flow: (1500) 



   2

11. 1st 50% of staffed pumpers met: Yes

1. Fire department response is the distance from fire station.

2. Type of construction is found in MIL-HDBK-1008.

3. How many stories does the building have?

4. How far is the nearest building (exposure)?

5. Square feet of building area.

6. The distance (hose line) to any part of the first three stories of a building.

7. What is the actual fire flow from hydrants?

* For the use of this form see Appendix D MIL-HDBK-1008B.
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IV. OBJECTIVES OF ENGINE AND LADDER COMPANIES:
     A. 1ST ENGINE ON SCENE W/4 PERSONNEL:  

          1. Addresses fire containment.                                 

          2. Utilizes hand held hose lines for fire control and personnel protection.   

          3. Conducts search for possible victims.               

          4. Conducts overhaul to ensure fire is completely extinguished. 

     B. LADDER ON SCENE W/4 PERSONNEL:                                  

          1. Conducts search for possible victims. 

          2. Assesses ventilation needs (horizontal and vertical) and ventilate structure.

          3. Disconnects and/or shuts off utilities.                     

          4. Provides and operates portable lighting units.              

          5. Provides a means of alternate egress from the burning structure.

     C. 2nd ENGINE ON SCENE W/4 PERSONNEL:                                                                             

          1. Establishes secondary water supply.                         

          2. Provides large diameter (at least 2") back-up hose line.    

          3. Checks for fire extension beyond the area of fire origin.   

          4. Addresses salvage needs to limit collateral damage to property.

          5. Assists in overhaul operations to ensure fire is completely extinguished.                                            

     D.  ALARM CENTER OPERATOR (ACO):                                

          1. Receives alarm information.                                 

          2. Disseminates alarm and dispatches equipment.                

          3. Notifies necessary support personnel via telephone and/or radio. 

A-15

          4. Keeps incident commander informed of all pertinent information. 

          5. Keeps an accurate record of all events, radio transmissions telephone conversations, etc 

    E.  INCIDENT COMMANDER (IC):                                         

1.  Establishes command at the incident scene.                  


2.  Develops strategy, and assigns apparatus and crews to major tasks.                                             

V. Keeps alarm center operator apprised of status of operations.                                                

V. ENGINE COMPANY OPERATIONS:
          A.  Effective fire ground operations depend upon a defined command system capable of separating fire fighters into coordinated units consisting of the necessary personnel, equipment, and expertise to accomplish assigned tasks. The typical command system will use two specific task-level groups to provide this separation. These groups are called engine companies and ladder companies.

           B. The most efficient use of personnel and equipment exists in operations where engine and ladder companies have different responsibilities. Such an approach leads to an aggressive, well-balanced fire attack, with ladder companies opening up ahead of advancing engine companies.(Ladder companies used in this format are considered a combination engine/ladder company).

VI. ENGINE COMPANY FUNCTIONS:
    A. PROVIDE WATER: This usually begins with the use of tank water, quickly followed by an uninterrupted supply of water from hydrants or drafting sources.

    B. SELECT AND STRETCH HOSE LINES: Choosing the correct hose lines depends on the severity and intensity of the fire (small lines-more mobile, less flow; large lines-less mobile, more flow.) The initial fire attack should begin with a combined flow of 200 gpm backed up within reasonable time by an additional line with a flow of at least 200 gpm per NFPA 1410, Initial Fire Attack.

    C. OPERATE NOZZLES: Proper operation will provide protection for fire fighters and fire victims, limit fire spread, and/or bring the fire under control. Correct nozzle selection is a part of nozzle operations. The proper choice depends on fire extent, distance to the fire, and fire flow requirements.
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    D.  REMOVE ENDANGERED OCCUPANTS: Fire fighters must search the interior for victims and remove them to a safe location. 

NOTE: This is usually the function of the ladder company, but engine companies must be able to complete this task.

     E. TREAT THE INJURED: Assigned personnel must be able to provide US Department of Transportation (DOT) First Responder level emergency care. NOTE: This is usually the function of the ladder company, but engine companies must be able to complete this task.

NOTE: When there is no ladder company, engine companies must be able to complete forcible entry, gain access to the fire, and perform ventilation. They must also raise ladders, check for fire extension, and perform utility control, illumination, overhaul, and salvage.

VII. ENGINE COMPANY RESPONSIBILITIES:
    A. RESCUE: To protect occupants of involved structures, remove them from danger, and treat the injured. This may require the use of hose streams to protect the primary searchers, the victims, and escape routes.

    B. FIRE CONTROL: To stop the forward progress of the fire and bring it under control. This includes providing an uninterrupted water supply. These activities are carried out by two modes - an offensive, interior attack or a defensive, exterior attack.

    C. PROPERTY CONSERVATION: To reduce or stop the loss of property, beginning as soon as possible. Activities include water supply and the use of hand lines.

VIII. LADDER COMPANY FUNCTIONS:
    A. LOCATE AND REMOVE ENDANGERED OCCUPANTS: This usually means first determining the location and extent of the fire, along with the number of persons endangered, and their physical and emotional state.

    B. TREAT THE INJURED: In the absence of specific emergency care units, ladder companies may have to provide emergency care, begin triage, etc.

    C. PROVIDE FORCIBLE ENTRY AND GAIN ACCESS: This is necessary to get the attack teams into the building and endangered occupants out. Gaining access is the process of removing barriers to allow engine companies to put water directly on the fire, e.g., opening concealed spaces and pulling ceilings.

    D. VENTILATE: Ventilation is the systematic removal of products of combustion from the structure to protect occupants and provide a tenable atmosphere for fire fighters.
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E. CHECK FOR FIRE EXTENSION: The complete check of all areas in and around the fire to ensure that the fire is extinguished, beginning in the area in which there are potential victims or savable property.

    F. RAISE LADDERS: Placement of ground ladders and/or aerial apparatus to the fire building and exposure building for rescue or to provide fire fighter access and egress.

    G. CONTROL UTILITIES: Initiate and maintain control of electricity, water, gas, HVAC systems, etc. This requires the knowledge of shut-off locations and emergency actions for controlling utilities.

    H. PROVIDE ADEQUATE FIREGROUND LIGHTING: For interior and exterior operations along with electricity for power tools.

    I. OPERATE ELEVATED MASTER STREAMS: Provide staffing and equipment for correct use of ladder pipes.

    J. PERFORM SALVAGE: Cover building contents to protect from water damage, remove both water and the products of combustion from the building, and cover building openings to protect the contents from the elements.

    K. PERFORM OVERHAUL: Insure the complete extinguishment of the fire, place the structure in a safe condition and, if possible, return it to use.

IX. LADDER COMPANY RESPONSIBILITIES:
    A. RESCUE: To protect occupants of involved structures, remove them from danger, and treat the injured. This may include forcible entry, gaining access, ventilation, interior search, removal of endangered occupants, treatment of the injured, provision of egress and secondary egress, and interior lighting. It also may involve raising ladders.

    B. FIRE CONTROL: To stop the forward progress of the fire and bring it under control (offensive or defensive attack). This may include ventilation, checking for extension, providing access, raising ladders, and providing interior and exterior

 lighting. It may also involve controlling utilities and operating master streams.

    C.  PROPERTY CONSERVATION: To reduce or stop the loss of property, beginning as soon as possible. Activities include salvage and overhaul.

X. FIRE FIGHTING STRATEGIES:
    A. Strategy is the development of an operational plan for the deployment of personnel and resources to most effectively combat the fire. This plan identifies major goals and priorities for units working on the fire ground and indicate how these operations will be accomplished.
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B. Size-up is the continuous mental evaluation of the situation and all related factors of the fire ground operation and is performed initially by the first-arriving engine company officer. Based on this size-up, the first-arriving engine officer must choose one of the three fire fighting strategies:

    C. OFFENSIVE STRATEGY: A rapid interior attack that supports, in order:


1. Search for, and rescue of, potential victims.

     
2. Confinement and extinguishment of the fire.

     
3. Reducing dollar loss.

    D. DEFENSIVE STRATEGY: An exterior fire attack directed to:

      
1. Protect exposures.

      
2. Stop the forward progress of the fire.

      
3. Bring the fire under control.

NOTE: A defensive strategy should be initiated whenever existing conditions or limited resources rule out an interior attack.

    E. MARGINAL STRATEGY: A rapid interior attack performed for rescue purpose only, in a situation that would otherwise be defensive.

NOTE: As a general rule, once the rescue is complete, fire fighters leave the fire building and operations move into the defensive mode. 

XI. SAFETY: "Safety" is commonly thought of only in terms of the public or customer being served. However, "safety" of the fire fighter is paramount and usually determines the relative safety of the public, or customer, in any fire suppression, rescue or ARFF situation. Degree of knowledge and adherence to required safety standards might determine the ultimate success or failure of an operation.

    A. Virtually all fire ground operations and tasks are labor intensive. Success on the fire ground depends on a number of factors, with safety and effectiveness being essential elements in all cases.

    B. A common concurrent requirement in fire scenarios is the need to form "search, find and rescue" teams. This task is required when it is not known if all occupants have escaped from a facility known to be occupied at the time of the fire; or are known to have been in the facility at the time of fire and cannot be accounted for. Teams of two usually accomplish this task 
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persons each (3-person teams preferred). Task is accomplished on hands-and knees alternately with a "belly crawl" (swimming motion action). Number of teams needed depends on floor area to be covered, staffing available to perform the task, and time in which to perform it, times the number of times it must be performed. Any victims found will have been rescued "hands-on". All rescue tasks must be conducted at the expense of other functions. 

    C. The biggest factors imposing "sequential" fire ground task accomplishment are fire conditions and staffing available. Reduced staffing imposes an inability to perform required tasks in a timely manner, which further imposes a requirement to go into a "defensive" mode of operations which means all work is done outside. The facility involved and its contents (including occupants) are given up for lost in favor of confining the fire to facility of origin. Some departments will attempt offensive fire operations anyway, only to be driven out, frequently with casualties, because with reduced staffing, they are unable to mount a safe and effective offensive fire/rescue attack.

    D. To place the relationship between staffing, safety and effectiveness on the fire ground in a different and perhaps clearer perspective, the following is offered. Fire Protection experts generally agree that:

     
1. Four persons are required to safely place, raise and maneuver ground ladders up to 36 feet in length. Add common fire ground complicating factors to the equation such as overhead obstructions, e.g., trees, signs, electrical, darkness, marginal weather (such as high winds, rain and freezing temperatures), sloppy and/or obstructed ground, smoke and heat.        

            2. Arrival and organizing on the fire ground is also time consuming and labor intensive. The first task on arrival, normally establishing a supply line from the fire hydrant, to placement of pumpers, ladders, deployment of attack lines, etc., spreads available staffing about the fire ground in various "get ready" modes. One person can frequently deploy 1 1/2 to 2 1/2 inch uncharged attack lines safely and employ them outside a facility in a defensive mode, provided deploying distances are not great and ground conditions are permissive. One fire fighter employing charged lines under these circumstances does so under marginal safety conditions.


3. Under no circumstances can a single fire fighter effectively and safely maneuver or employ 1 1/2 to 2 1/2 inch attack lines in an offensive mode. Under uncomplicated fire ground circumstances, a minimum of two (2) fire fighters per 1 1/2 and 1 3/4 inch lines are needed, and three (3) fire fighters per 2 1/2 inch attack line are required for safe and effective employment. Depending upon circumstances, each 1 1/2 and 1 3/4 attack line so employed can be expected to deliver 100 to 150 GPM on the fire, while a 2 1/2 attack line should deliver about 250 GPM on the fire (maximum efficiency is assumed in all cases).

a. The determining factor in figuring out the number of firefighters required is the amount of effort each individual firefighter must expend. The simplest, and most quantifiable, measure of this effort is the amount of weight each must carry. Properly furnished with safety equipment-helmet, coat, pants, boots, PASS device, 
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b. and self-contained breathing apparatus a firefighter carries about 40 more pounds before doing one bit of work. For a 200-pound person, that is a weight increase of 20 percent, 25 percent for a person weighing 160 pounds.

c. Calculating the weight of one length of hose (50 feet) is relatively simple. The two most common diameter hoses used are the 1 3/4- and the 2 1/2-inch. A 50-foot length of 1 3/4-inch hose has a capacity of .835 cubic feet of water. One cubic foot has a capacity of 7.48 gallons of water. Therefore, a 50-foot length of 1 3/4-inch hose holds 6.25 gallons of water (.835 cu. ft. X 7.48 gallons/cu. ft. = 6.25 gallons). Since one gallon of water weights 8.3 pounds, the weight of the water in 50 feet of hose is 51.8 pounds. Add 22 pounds for the weight of the hose, for calculation of 74 pounds per 50-foot length. Larger hose, 2 1/2-inch, calculates to 106 pounds of water and 35 pounds for the hose, to about 140 pounds per 50-foot length.

d. A four-firefighter crew with one pump operator and three firefighters, fully equipped with breathing apparatus, advancing 4 sections of 1 3/4-inch houseline, adds 141 pounds of hose and equipment per firefighter. The four lengths of 2 1/2-inch hose translate into 229 pounds per firefighter. 

e. Once hose lines are placed and begin discharging water, firefighters are subject to nozzle reaction forces in excess of 100 pounds in addition to the weight of the hose. This reaction force, coupled with the bulk of protective clothing, the imbalance of a 40-pound air tank on your back, and the low crouching because of high heat and slippery floors, makes hose line advancement arduous.

WEIGHT CARRIED BY EACH FIREFIGHTER

Hose size                                  





1 3/4 in.        2 1/2 in.  

Number of firefighters                      





     2                  3  

Protective clothing                         





    40                 40  

Four lengths with water                     





  208               424  

Nozzle                                       





      7                   7  

Total weight: Hose/water               





   303               571  

Weight per firefighter charged hose line with protective clothing                     191                230        
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          e. A description of the fire extinguishment process is really one of balance. Either the hose line advances on the fire or the fire advances on the building, its occupants, and the firefighters. Hose lines, once charged and operating to extinguish a fire, cannot remain in place. They must be continually advanced down hallways, in and out of rooms, up stairs, and around corners.

      4. If an offensive fire attack is to be made, then fire flow actually required will be less than the total required for the facility involved. Exact flow required varies greatly with specific conditions. Whatever the required flow, majority of it (if not all) will be applied with hand-held lines. Need for master streams from fixed appliances (if any) is usually limited to a "quick knockdown" to permit entry and operation of hand lines. Simple arithmetic shows it doesn't take much fire or fire flow to eat up available staffing to apply it. In fact, it may well develop that staffing available to apply fire flow may not be adequate to meet requirements, even if substantially below the total required for the facility. Whatever the number of fire fighters on-duty, not all are available to apply water.

      5. Clearly, an early aggressive and offensive initial interior attack on a working structural fire results in greatly reduced loss of life and property damage. Consequently, given that the progression of a structural fire to the point of "flashover" (the very rapid spreading of the fire due to super heating of room contents and other combustibles) generally occurs in less than 10 minutes, two of the most important elements in limiting fire spread are the quick arrival of sufficient numbers of personnel and equipment to attack and extinguish the fire as close to the point of its origin as possible. 

      6. Ventilation is the release of smoke, heat, and toxic gases in a manner that allows the engine company to locate and advance on the fire. If done improperly, or not at all, the entire fire operation is threatened because the smoke obscures the fire, and the intense heat makes hose line advancement nearly impossible. As a result, the fire gains on the building. Neglected or improper ventilation also diminishes the probability that any building occupants will survive the fire. The heat and smoke are too great, and there's simply not enough oxygen. Ventilation is even more critical today than in times past for two reasons: the increase in the use of plastics in construction and home furnishings, and improved energy-conserving insulation. Plastic materials are hydrocarbon (oil)-based fuels and burn at a rate of heat release of approximately 16,000 BTUs/pound. Carbohydrate (wood) fuels burn at a rate of heat release of less than 8,000 BTUs/pound. Energy efficient windows, doors, and wall insulation do what they are supposed to do -- keep the heat in. The higher heat production of hydrocarbon-based fuels, coupled with improved building insulation, exacerbates the fire problem when a structure is so constructed and furnished.

      7. Forcible entry has almost become a science these days. Physical Security requirements have required the use of more sophisticated security measures and locking mechanisms, challenging the strength, tenacity, and training of today's firefighters. The firefighter assigned forcible entry must use what are essentially heavy-duty hand tools to defeat these security measures. Wedging, prying, and cutting with an axe are about as advanced as this technology goes. Some power tools simplify this task, but many require two people to operate them.
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      8. As with any coordinated effort, someone must be in charge of the fire ground. This person is referred to as the incident commander (IC), and the position must be assigned regardless of pay grade. The IC develops the strategy, makes the decisions, gives the orders, coordinates all activities, monitors the operation for effectiveness, calls for additional help, makes changes in strategy when necessary, and is ultimately responsible for the overall fire ground safety.

      9. The response to a fire is divided into several components: detection of the fire, report and processing of the alarm, dispatch of fire units, response to the scene, operation setup, search and rescue and extinguishment. From the fire control standpoint, a minute saved in one item is as valuable as one saved in another, except to say that time of detection/discovery and reporting probably influence the progress of a fire far more than any of the other time factors. Life cannot tolerate, nor buildings long endure, the destructive effects of fire. There is a window of opportunity within which a fire is controlled. Lives can be saved and damage confined.

      10. Eventually, fires go out because they consume all of the fuel. An effective fire department intervenes in the combustion process before that happens. Successful firefighting relies on timely response and action, coordinated effort, teamwork, and synergy. The last three are developed through training. The first is directly attributable to the number of people available to perform the tasks within that window of opportunity. The fewer the firefighters, the longer it takes. From the moment of ignition, that window of opportunity clock is ticking down. As each moment passes, the likelihood that people will be found and rescued or that a salvageable building will remain diminishes. Use the Attack Assessment Form on next page to validate staffing requirements for fire vehicles.
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ATTACK ASSESSMENT FORM

Occupancy____________________             

                                                                                                     Estimated Fire Flow   

Address______________________                                             ____________ GPM
COMPANY or UNIT 

TOTAL STAFF _______PRIVATE _______Total available in fire department___________ 

TOTAL REQUIRED PRIVATE ______  LINES________      GPM______  Personnel to operate lines________  Pump Operators________  Search & Rescue_______ Ventilation________  Support________  Command________  Rapid Intervention Team________  ARO________  Total Required________

What critical task will not be performed?

SEARCH & RESCUE  ____       
FIRE CONTROL  ____        

VENTILATION ____                                     

SUPPORT FUNCTIONS ____       
RAPID INTERVENTION ____

What is the predictable outcome? 

Form completed by ________________________
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INSTRUCTION FOR ASSESSMENT FORM 

FIRE FLOW: Estimated fire flow is defined as the total flow from 2 1/2-inch hose streams, discharging 250 gpm each. This discharge is considered necessary to confine and extinguish a moderately advanced fire in a building that presents the largest fire flow potential. Hose streams must be stretched 200 feet from apparatus and placed in operation by three personnel with full protective clothing using SCBA. All personnel must stay with the line to provide for mobility.

a. 1-3/4-inch lines--150 gpm---------------two personnel required.

b. 2-1/2-inch lines--250 gpm---------------three personnel required.

Hose streams must be supported by an uninterrupted water supply. A pump operator must be assigned for each pumper supplying water.

SEARCH AND RESCUE REQUIREMENTS: Search and rescue personnel should always be assigned in teams of two. A minimum of one team should always be assigned to any structure where occupants are anticipated. Additional teams should be assigned to meet the following criteria. (Criteria established by National Fire Academy).

Residential occupancies: One team for every 2,000 square feet.

Business, storage and industrial:  One team for every 4,000 square feet.

Search and rescue teams must be assigned to areas where the occupants are in immediate danger during initial attack. Occupants in other areas with a less urgent need for rescue will not be a factor in initial attack assessment. If ladders or other special assistance are required to facilitate rescue, the estimate should account for the necessary personnel and equipment.

============================================================

SEARCH AND RESCUE ESTIMATE
 1. A. ___________ sq. ft. = ______________ teams.

        2,000

    B. ___________ Sq. ft. = ______________ teams.

        4,000

  2. ________ Teams X 2 personnel per team = _________ personnel.

  3. Special Equipment Requirements :__________________________________      

  4. Personnel required to operate:__________________.
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SUPPORT FUNCTION: At least one firefighter must be assigned to perform forcible entry, utility control, and related support functions for each hose stream placed in operation.

VENTILATION: At least two personnel must be assigned to perform ventilation ahead of initial attack. When rooftop ventilation is indicated, these personnel must be able to reach the roof (via ladders) and have primary ventilation accomplished within the 10-minute time frame.

INCIDENT COMMANDER: At least one individual must be assigned as the fire ground commander to direct operations. This person should not be engaged in any other fire fighting functions.

RAPID INTERVENTION TEAM: Once a second team is assigned or operating in the hazardous area, the incident shall no longer be considered in the "initial stage," and at least one or more rapid intervention crew shall be required.

RISK MODIFIERS
1. Time/Distance

2. Personnel

3. Equipment

4. Water Supply

5. Level of Training

6. Safety Standards
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APPENDIX B
ESTIMATING LIFE RISK
DETAILED INSTRUCTIONS AND

GENERAL

INFORMATION FOR TEAM TWO

I. ESTIMATING LIFE RISK: 

      A. Understanding all the factors influencing life safety in buildings is a complex study involving building construction and human behavior. Yet, there is a need for a relatively simplified way to estimate the risk to the occupants should fire occur in target occupancies. 

      B. It is recognized that a simple system may only bring to light potential problems and will not necessarily provide a thorough understanding of the risk or causes of the risk. If potential problems are identified, further analysis by qualified and competent personnel will likely be necessary. The guide in Appendix A presents a basic system by which life risk estimates can be quantified.

      C. The actual classification of life risk is provided on the form located at appendix B-4. This form shall not be used for health care facilities. The office for Planning and Education, U. S. Fire Administration, FEMA Guide, "Life Safety Evaluation System for Health Care Systems" shall be used as a reference for Health Care.

II. DEGREE OF RISK: In this survey, buildings are classified into one of four potential risk levels based on key safety factors, which may be incorporated into the building.

     A. Building Code Requirements:
        1. Is the building constructed and maintained in accordance with MIL-HDBK-1008B.

        2. Deviations, which may render required safety features ineffective:

        O unprotected openings between floors.

        o Unprotected openings in fire walls.

        o Smoke or fire doors blocked open.

        o Inoperative fire alarms.

        o Exit corridor penetrations.

        o Hazardous area enclosures penetrated (boiler rooms, incinerators, etc.).

        o Altered ventilation systems.

        o Storage or handling of hazardous materials not permitted by code.

        o Obstructed exit corridors or stairways.

        o Locked exit doors.
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    B. Automatic Sprinkler Protection:
       1. Is the building fully protected by an automatic sprinkler system protecting all portions of the building and installed and maintained in accordance with the requirements of OSHA and NFPA Standards?

       2. Does the building have a partial automatic sprinkler system protecting all exit ways, stairways, open areas ancillary to the exit ways, and hazardous areas in the building?

    C. Automatic Products of Combustion Detection System:
       1. Are all portions of the building protected by a product of combustion detection system installed and maintained in accordance with OSHA and NFPA Standards?

    D. Exit Facilities: 
       1. Are exit and exit ways provided in accordance with OSHA and NFPA Standards?

       2. Do all occupied areas have exits of sufficient capacity leading directly to the outside and to ground level in a manner so a fire that occurs within the building would not jeopardize exit facilities for any area?

III. CLASSIFYING LIFE RISK:
      A. Assessment of life risk must take into account several different factors. One of the major concerns involves the number of occupants and their ability to safely exit from the building without assistance. Very young or elderly occupants would indicate a higher life risk than other age groups. Those with physical or mental impairments would present greater risk. Crowed occupancies place more people in danger, increasing the total life risk.

      B. Another major concern in life risk is the use of the building. In residential type occupancies it is anticipated the occupants would be asleep during a significant part of the time. The fact that they are not awake and alert nor able to detect and react quickly to a fire situation greatly increases their danger. Early warning smoke detection and alarm systems are key factors in compensating for the added risk.

      C. In making an assessment of life risk, the factors of numbers, age, condition and activities of the occupants must be taken into account. 
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IV. LIFE SAFETY CODE:
      A. Every building or structure, new or old, designed for human occupancy shall be provided with means of egress and other safeguards sufficient to permit the prompt escape of occupants or shall furnish other means to provide a reasonable degree of safety for occupants. The design of means of egress and other safeguards shall be such that reliance for safety to life will not depend solely on any single safeguard. Additional safeguards are necessary due to potential for human error or mechanical failure.

      B. Every building or structure shall be constructed, arranged, equipped, maintained, and operated to avoid undue danger to lives and safety of its occupants from fire, smoke, fumes, or resulting panic during the period of time reasonably necessary for escape from the building or structure or for that period of time needed to defend in place.

      C. Every building or structure shall be provided with means of egress and other safeguards of kinds, numbers, locations, and capacities appropriate to the individual building or structure, with due regard to the character of the occupancy, the capabilities of the occupants, the number of persons exposed, the fire protection available, and other factors necessary to provide all occupants with a reasonable degree of safety.

V. MAINTENANCE OF FIRE SUPPRESSION AND DETECTION SYSTEMS:
      A. The team will review maintenance records to insure that they have been performed in accordance with OSHA and NFPA Standards. This review will include smoke, duct and heat detectors, automatic sprinkler systems, fire alarm systems, and exit lights.

      B. If maintenance is not being performed in accordance with OSHA and NFPA Standards, this will present a serious life safety risk factor. 
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LIFE RISK MATRIX

                                                                        

Exit Classification                  
Protection                                 

Exterior            Interior exits          Inadequate                                                                                  exits              and corridor             exits  
Fully sprinklered AND fully           

LOW              

LOW                    LOW   

covered by detection system                                           
Fully sprinklered OR fully             

LOW              

LOW                  MEDIUM  
covered by detection system                                           

Sprinklered exit corridors             

LOW              

LOW                  MEDIUM  
& detectors in sleep areas                                            

Detectors in sleeping areas         

MEDIUM          
HIGH          EXTREMELY
only                                                                                                       

    HIGH   

Manual fire alarm only                 

MEDIUM          
HIGH          EXTREMELY
                                                                                                       

    HIGH   

No early warning system             

MEDIUM      
EXTREMELY        EXTREMELY
                                                                                  
       HIGH                       HIGH   

   In non-residential occupancies if all the occupants are normally awake and able to exit without assistance, lower the life risk by one classification.

   Estimated number of total occupants in the target hazard: ___________.

   Estimated number of occupants in IMMEDIATE danger: _____________.

   Special factors affecting life risk:

   ________________________________________________________________

________________________________________________________________

_______________________________________________________________

________________________________________________________________
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LOW RISK:
These are buildings that present little or no identifiable risk due to very low occupancy or very high level of built-in protection or buildings, which are never occupied by more than a set number of occupants at any one time. 

The matrix classifies the degree of life risk based on exit arrangements and protection. The classifications are based on residential occupancies (sleeping occupants) and the classification may be lowered by one category where all occupants are assumed to be awake and able to exit without assistance.

OR single story buildings with direct exits to the exterior at ground level from every occupied area, fully protected by a products of combustion detection system.

OR buildings fully protected with both automatic sprinklers and products of combustion detection systems and exits complying with the Life Safety Code.

MEDIUM RISK:
These are buildings that present medium life risk because of inherent features of the building including construction, suppression, detection, and exit facilities.

HIGH RISK:
These are buildings that may present significant life risk to the occupants in the area of the fire.

EXTREMELY HIGH RISK:
These are buildings that may present undue risk to occupants of the fire floor and areas adjacent to the fire.

These are buildings in which occupants are not provided with adequate early warning and/or fire conditions may compromise their access to exits. 
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APPENDIX C
OTHER FACTORS
INSTRUCTIONS FOR TEAM THREE

I. NEED FOR FIRE PREVENTION: A good fire prevention program is the fire department's first line of defense in its struggle against loss of life and property by fire. Because staffing, or lack of it, affects the amount of fire prevention activities that are carried out, the attitude of the chief of the fire department and upper management toward fire prevention activities has maximum impact. If the chief or upper management feels that fire prevention is not of primary importance, then the effectiveness of the program will be severely curtailed. Ideally, in well-balanced fire protection effort, specialists will be permanently assigned to fire prevention, and the balance of fire department staffing will be utilized to conduct routine inspections and help in the public education program as well as serve in fire suppression.

   A. PURPOSE:

1. The mission of the Fire Prevention Branch is the same as the Fire Suppression Branch, the protection of life and property from fire. The methodology by which these two accomplish their jobs is very different.


2. The Fire Prevention effort is primarily designed to eliminate the potential for fire by efficient and comprehensive fire safety education and code enforcement. This involves pre and post construction compliance inspections, built in fire protection systems where required and aggressive prevention emphasis both to the construction industry and the public.

    B. FUNCTION:  In order to achieve the mission requirements of fire prevention we need to know our goals. Everyone involved in the prevention effort must be aware of the plan of action, how it will be implemented and what considerations are incorporated in this plan. The next two pages contain an example of a function/requirement chart similar to those used by fire service agencies for their prevention responsibilities.
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FIRE PREVENTION SERVICES
Staffing comes from square footage of real property, FCC homes, and inspected continually used outside storage when equipment and supplies are moved. (Family housing units and low hazard inspection square footage

are excluded.) 

                FUNCTION                                         


REQUIREMENT              

  1. Plans Review & Engineering Service          

OSHA 1926.150-153, DoDI,                  - Blueprints review                                            

& AR 420-90

    - Specifications review           

    - 4283 review                     

    - Self Help project review          

    - Pre-Construction Conferences    

    - On site Construction            

      Inspections                     

  2. Public Fire Education Program                    

OSHA 1910.37-38, OSHA 1903.1

                                                                             

NFPA Stds., & DoDI

  3. Fire Risk Survey's (High Hazard)                

NFPA Stds., OSHA 1903.1,                    - Environmental Compliance                            

OSHA 1910.39, DoDI, & 

      Assessment Support and                            

Federal Facilities Compliance Act

      Firefighters Right-to-Know.                         

E.O. 12856 (Right-to-Know Act) 

     - Bldgs. on real property            

     - Outside Storage Sites (Butler   

       Bldgs, Connexes, MILVANS,       

       POL sites, etc.)                

     - Vehicle Lines                   

     - Hazardous Material Storage Sites

     - Bldgs. not on real property     

  4. Child Development Services Risk               

Military Child Care Act

      Surveys                           

     - Child Development Centers       

     - Family Child Care Home          

       Providers                       

  5.  Automatic Sprinkler System Test.              

NFPA & OSHA 1910.159 

      and Maint.  
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FIRE PREVENTION SERVICES CONTINUED
 FUNCTION                                         



REQUIREMENT              

    6. Smoke & Heat Detector Test and               

NFPA & OSHA 1910.164

        Maint. (High Hazard Bldgs.)       

   7. Fire Alarm Test and Maint.                          

NFPA & OSHA 1910.165

       (High Hazard Bldgs.)              

   8.  Fire Exit Lights Test. & Maint.                    

NFPA & OSHA 1910.37

       (High Hazard Bldgs.)              

   9. Sub-Contracts Fire Suppression                  

NFPA & OSHA 1910.159

       Systems                           

     - Halon 1301 or replacement          

     - Kitchen Hood Fire Suppression   

      Systems                         

     - Hood Duct Cleaning              

  10. Hot Work Permits                                       

NFPA & OSHA 1910.253-254

  11. Fire Drills                                                     

NFPA & OSHA Stds.

  12. Fire Extinguisher Inventory                         

NFPA & OSHA 1910.157

  13. Hazardous Deficiency Correction               

DoDI & AR 420-90

    Program                          

  14. Biological Defense Safety Program           

32 CFR Part 6.2.6

ANCILLARY FUNCTIONS
   - JACHO Survey Team                                - Pre-Fire Planning            

   - Hazardous Deficiency Report                    - Safety Officer at Emergencies

   - Update FIRMS Database                           - Keep abreast of NFPA, OSHA,

   - IMO       & DoD Stds
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    C. PLAN CHECKING AND NEW CONSTRUCTION: One of the most important functions of fire prevention is the checking of plans and new construction. In fact, if there is any hope for stemming the tide of fire loss and fire incidents, it is through this function, even if it means that less time spent in other fire prevention functions. It is clear that unless buildings are constructed properly, with all the fire protection features inspected and installed properly, buildings soon become candidates for fire statistics. In addition, the buildings must be protected during construction, for they are not immune to fire caused by the carelessness of those working on its construction or by arson. In order to assure, as much as is humanly possible, that all the fire protection requirements are met in the construction of a building, the construction plans must be checked for conformance to both building and fire codes. Therefore, most fire departments branches have a plan-checking specialist. 


1. A spin-off of plan checking is that of providing information to the architects, engineers, and contractors during the design stages of a building regarding fire protection needs and requirements. This consultation saves, in the long run, money for the installation and, in addition, establishes a rapport between the professional community and the fire department. Of course, in order to check plans properly and accurately, the members of the fire prevention branch must be trained and have a good working knowledge of building construction, building and fire codes, and the ability to read and interpret construction plans.


2. Fire prevention personnel must also be familiar with and have a good understanding of the design and standards of built-in fire protection systems (e.g., automatic fire sprinkler, dry chemical systems, fire alarm systems), because they are required to check and approve installation plans for each of the fire protection systems required by the fire codes.


3. The process, if it is to be effective, cannot stop once plans of construction and fire protection systems have been checked. Field inspections must be made of new construction and installations and tests conducted; final acceptance must be based upon what actually is in the field, to insure that the approved plans have been met.


4. A conscientiously pursued program of checking plans and new construction, via field inspection, can help the fire department, and the prevention branch in particular; do its part in building a safer installation. A well-constructed building, with all the fire protection devices and systems installed and functioning properly, will reduce the local fire problem and reduce possible fire loss in the event of fire.

    D. ENFORCEMENT AND INSPECTIONS: These functions of a fire prevention branch make up the bulk of the routine work and require staffing and a large number of man-hours. Enforcement and inspection are also the areas through which a company fire inspection program can have the greatest impact.
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1. Enforcement and inspections include regular fire prevention inspections of all existing buildings, with the exception of residential housing areas. In any community, with the exception of very, very small towns, the number of existing buildings (as opposed to new construction) to be inspected is almost overpowering for the staffing usually allotted to fire prevention. Therefore, given the proper training, the fire companies can aid in achieving a complete inspection program. However, fire prevention personnel cannot neglect special inspection needs or target areas that is beyond the scope of the fire company inspections; so the inspection workload may be reduced in some inspection areas but not totally eliminated. 


2. Inspection or any fire prevention effort without enforcement is an exercise in futility. During inspection, violations of the fire code, as well as other codes, are noted and the building occupant is given suggestions and/or corrections to comply with the codes. If fire prevention personnel do not follow up with reinspection to check compliance, then very soon the personnel on the installation will realize that they really do not have to comply-"no one will check anyway. "Unless the fire department can show that every attempt was made to obtain a correction and that reasonable time was granted for correction, two possibilities arise. First, if fire and loss of life occur, the Installation Commander can be found liable for no enforcement of the fire code and may even be cited for negligence if they have allowed any hazardous condition to exist with their knowledge and have not attempted to gain correction. Additionally, if non-DoD personnel can document that no inspections or no regular inspections, of an area, which has experienced a fire involving life and or property loss, have been made, the fire department can be cited for negligence under 29 CFR 1910. Therefore, inspections and enforcement go hand in hand and form the basis for legal action for non-compliance for the safety of all people. 

          3. Inspection and enforcement utilize the imagination and knowledge of the fire prevention officer. The inspector must use, familiarity with codes and the insights developed through previous inspections. This experience, coupled with a fire service background will assist in identifying code violations as well as suggesting alternatives and solutions to those responsible for the fire safety of the occupancy.

    E. RECORDS AND REPORTS: The inspection report is the backbone of fire prevention records and serves as the basis for several activities. First of all, the inspection report is written proof that an inspection was conducted and a report of what was found during inspection. It also indicates when a reinspection will be made to determine compliance, and is signed by both the inspector and the building occupant, and is retained for fire prevention files. The inspection report is also used for statistical analysis of the kinds of violations found, the corrections obtained, and the number of inspections made, which are utilized in the fire prevention reports to the chief of the department. In addition, when the fire department undergoes its periodic operational readiness inspection by the MACOM, these reports act as proof of an inspection program.                                                                          

F. PUBLIC FIRE SAFETY EDUCATION: Although public education is the responsibility of everyone in the fire department, the bulk of the work is often the responsibility of those assigned to fire prevention. The basic purpose behind public education is, of course, to provide 
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information to the public regarding fire prevention and safety. It has been shown that if people know about problems and are shown what to do, they will, for the most part, take steps to prevent problems from occurring. In other words, if personnel are aware of the need for having escape plans to evacuate their homes in the event of fire, and they are educated to know what to do in the event of fire, there will be less chance of fires occurring or people being trapped in their homes in the event of fire. Another benefit of education programs is that they keep the fire department in the public eye. 

   G. PROFILE OF A FIRE PREVENTION OFFICER: A fire prevention officer must be knowledgeable about fire behavior and hazards, must be able to speak and write effectively, must be conversant with building codes, fire codes, and national standards for fire protection, and must have a working knowledge of fire investigation. In essence, he must be a true professional to do an effective job in fire prevention. In addition, the fire prevention officer is the public's most constant contact with the fire department; therefore, his appearance and actions will be judged by the public as representative of the fire department. Inside the department, he must communicate effectively with his coworkers and in many cases provide the training in fire prevention presented to the fire companies (i.e., suppression crews).

    H. FIRE PREVENTION STAFFING:  Staffing for fire prevention requirements will not be eliminated. Dedicated fire prevention personnel must perform these functions if life and fire losses are to be reduced. Dedicated personnel for fire prevention services are based upon square footage of buildings/structures on real property records, square footage of buildings/structures not listed on real property records, outside storage sites where equipment and supplies are stored, work and training sites, storage sites for hazardous material and Family Child Care Giver homes. Family housing units and low hazards inspections performed by fire fighter crew type inspections will be excluded. The DoDI 6055.6, enclosure 6 and the form at Appendix C-6 will be used to determine staffing for fire prevention services to comply with Public Law 91-596, Executive Order 12196, Occupational Safety and Health Administration (OSHA), the National Fire Protection Association (NFPA) standards, and other fire safety criteria published by the Department of Defense and other federal/state agencies by dedicated fire prevention personnel. 

    I. The form at Appendix C-2 and C-3 will be used to determine all the functions that are required to be done by fire prevention personnel. All installations do not perform these functions. A balance between staffing and functions needs to be made. More staffing may be needed due to additional functions that are performed. 

    J. The form below will be used to determine staffing requirements for fire prevention services. More staffing may be needed due to additional functions that are performed. (See DoDI 6055.6 enclosure 6 for baseline staffing figures). These staffing figures may be increased or decreased depending on the team assessment. Increasing or decreasing will be based upon sound fire protection rationale and workload data that is presented in the Fire Prevention Function Chart that is contained in this Appendix.  
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1. Square Footage on Real Property (exclude family housing and low hazard areas that are conducted by crew type inspections):_____________.

2. Square Footage not listed on Real Property:______________.

3. Continues movement outside storage square footage:____________.

4. Storage sites that contain hazardous material:_____________.

5. Outside Fixed Training Sites:________________________________.

6. Family Child Care Homes:________________________.

7. Total Square Footage_________________________. 

8.  Inspectors required based upon DoDI:_______________.

II.  ARFF COMPANY REQUIREMENTS: Numerous Army Installation have a flying mission. ARFF requirements are designed to protect the Army's aviation requirements and flying mission. They are also designed to protect other services aircraft that support the Army mission. ARFF requirements and staffing levels will be in compliance with the DoDI 6055.6, F&ES Program enclosure 3 and 7; and AR 420-90 Chapter 5. Cross staffing of structural and ARFF vehicles if structural fire company is housed in the same station is authorized. If ARFF vehicles are cross-staffed to meet structural requirements, those vehicles will be staffed with four positions in accordance with the chart on page 5. 

   A. Crew positions for ARFF vehicles:

ARFF Vehicles                                                              Position Requirement


1







9



2







18



3







27



4







36



5







45

III. HAZARDOUS MATERIAL RESPONSE: Army fire departments are charged to respond to any chemical/hazardous substance release involving DoD facilities, structures, aircraft, and transportation equipment on or off the installation. Each installation and MACOM will insure that HAZMAT responses comply with 29 CFR 1910.120 in staffing, equipment and training. SOPs for local HAZMAT teams should specify minimum personnel requirements for each level of response. The SOP will be reviewed by the survey team to insure staffing requirements conform to 29 CFR 1910.120 requirements. (See Encl 1). 
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IV. CONFINED SPACE RESCUE: Army fire departments, which are charged to provide rescue to any person working in a confined space. Each installation and MACOM will insure that confined space rescue responses comply with OSHA 1910.146 in staffing, equipment and training. SOPs for local confined space rescue should specify minimum personnel requirements for different kinds of response. (See Encl 2). 

 V. FIRE ALARM AND COMMUNICATION CENTERS: Each installation and MACOM will insure the fire alarm and communication center is manned and operated in accordance with DoDI 6055.6 and AR 420-90. 

VI. FUNCTIONS/TASKS: Listed on Appendix C-9, 10 and 11 are functions/tasks that have been assigned to operational firefighters over the past several years. These functions must be considered during the risk assessment process. If fire companies are reduced, then other functions/tasks may have to be eliminated from the fire and emergency service division.
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OPERATIONS

 Staffing comes from structural firefighting or ARFF vehicle crew positions only.

                  FUNCTION                                           REQUIREMENT  

          _                                                              

 1. Structural Fire Fighting                      
NFPA Stds, DoDI & AR 420-90

   - Vehicle Fires                            

   - Brush Fires                    

   - Dumpsters Fires                

   - Vehicle Extrication            

   - Elevator Rescue                

   - High Rise Responses            

   - Miscellaneous Responses        

   - Munitions Firefighting         

 2. Hazardous Material Response          
NFPA Stds, OSHA Stds, DoDI, & AR             

     Level A, B, & C                                   
200-1                   

 3. Emergency Medical Service               
NFPA Stds, OSHA Stds, DoDI, & AR 

   -  Responder                                          
420-90                    

   - Transport                                                              

 4. ARFF Operations                               
OSHA  & NFPA Stds, & DoDI

 5. Maritime Fire Suppression                 
NFPA Stds, OSHA Stds, & DoDI 

 6. Shipboard Damage Control                
OSHA Stds & DoDI

 7. Confined Space Rescue                    
NFPA Stds, OSHA Stds, & DoDI

 8. Fire Department Respiratory             
 NFPA & OSHA Stds.   

     Protection Program               

 9. Fire Department OSHA Program        
NFPA Stds & DoDI

 10. Fire Prevention Service                    
NFPA  Stds, OSHA Stds, DoDI, & AR 

       (Low Hazards Bldgs.)                           
420-90                                 

 11. Hot Work Permits                              
NFPA & OSHA Stds          

 12. Fire Extinguisher Maint/Test             
NFPA & OSHA Stds

C-9

OPERATIONS CONTINUED

        
FUNCTION                                            
REQUIREMENT                                         

13. Standpipe and Hose                          

NFPA & OSHA Stds

     System Testing                  

 14. Smoke & Heat Detector Test &         

NFPA & OSHA Stds

    Maint. (Low Hazard Bldgs)       

15. Fire Alarm Test & Maint.                    

NFPA & OSHA Stds

    (Low Hazard Bldgs)              

16. Fire Hydrant Flow & Testing              

Clean Water Act & NFPA Stds

17. Fire Exit Light Test &                         

NFPA & OSHA Stds

      Maint. (Low Hazard Bldgs)       

18. Training                                             

NFPA Stds, OSHA Stds, & DoDI

19. Physical Fitness                                

NFPA Stds, OSHA Stds, & DoDI

20. Pre-Fire Planning                              

NFPA Stds & AR 420-90

21. Alarm Room Operations                    

NFPA Stds, DoDI, & AR 420-90

22. Automatic Sprinkler System               

NFPA & OSHA Stds

    Test and Maint.                 

23. Dive Team                                         

NFPA Stds

24. Water Rescue                                    

NFPA Stds

25. High Angle Rescue                            

NFPA Stds

26. After Hours Work Orders                    

Installation Requirements                                                                             

27. Biological Defense Safety Program   

32 CFR, Part 6.2.6                                                             
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OPERATIONS CONTINUED   

                                    ANCILLARY  FUNCTIONS                                                                        
- Fire Sta. Maint.                                   
- Fire Hose Testing       

- Fire Truck Maint.                                
- Ladder Testing          

- Hand & Power Tools Maint.               
- Fire Drills (After Duty Hours)

- Mutual Aid                                           
- Personnel Protective Equip. 

- Fire Truck Pump Test                         
- Standby (Medivacs, Hot works,  

  Maint & Repair                                    
   etc)                                                                     
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(ENCL 1)

REQUIRED COMPLIANCE ITEMS FOR HAZ-MAT RESPONSE 29 CFR 1910.120

Written Plan:

A written plan developed and implemented to handle anticipated Haz-Mat emergencies.  This plan is required to be available for inspection and copying by employees, their representatives and OSHA/EPA personnel.  Elements to be included are; pre emergency planning, coordination with outside agencies, personnel roles, lines of authority, training, communication, recognition and prevention efforts, safe evacuation distances, places of refuge, site security and control, evacuation routes and procedures, decontamination, emergency medical treatment and first aid, alerting and response procedures, personal protective equipment, emergency equipment, critique of incident and follow-up.  A site operations plan is also required on scene for review by regulatory and enforcement agencies.

RESPONSE REQUIREMENTS:

The senior response official must be knowledgeable of the “ Incident Command System” (ICS), and the application of this format when assuming command and control of operations during known or suspected release or exposure to hazardous materials.  This will include utilization of the “ written plan”, calling for logistical and support assistance if required, overseeing the mitigation effort as well as the eventual resolution of the incident.  It is the responsibility of the incident commander to ensure an adequate compliment of certified response personnel are on hand to perform at the required level and to designate a Safety Officer to observe the overall site operations activity. 
TRAINING REQUIREMENTS:

Response personnel must be trained to the appropriate level prior to actually being involved in a Haz-Mat response action.  There are four recognized levels of competency identified within the Code of Federal Regulations 1910.120 document.  They are First Responder Awareness, which is the basic level of performance and requires the ability to recognize the problem, initiate emergency response sequence and other non-intrusive actions.  First Responder Operations requires awareness level training plus initial response competency, which includes the protection of people, property and environmental considerations.  They are trained in a defensive posture and focus on containment or similar non-intrusive activities.  There is an eight-hour training requirement for both Awareness and Operations levels.  Hazardous Materials Technician is the individual who responds to releases or potential releases in order to plug, patch or otherwise resolve the hazardous situation.  This function requires aggressive activity within the hazard zone.  Training requirements include the awareness and operations level and twenty-four hours of instruction on competency in identification of hazards, potential effect on persons, property and the environment.  Other specific instruction is provided on selection of proper tools, chemical testing equipment and personal protective gear, ability to perform risk analysis, operation within the incident command system, and a number of other tasks associated with the mitigation efforts associated with hazardous materials activities.  Hazardous Materials Specialists, respond with and provide support to the Hazardous Materials Technicians.  They serve as valuable specific knowledge resources and would act as liaison with other agencies and government officials. 

Individuals who are identified as “Instructors” for Hazardous Materials Response training are required to have completed a structured course which qualifies them to teach the subject or have the training or instructional skills necessary and can demonstrate a good command of the subject.

Refresher training, a minimum of eight hours, is required for the various levels of competence annually or the individual must be able to demonstrate proficiency at the level of competence at least yearly.

The major differences in the various levels of HAZMAT training are the level of pro-active involvement.  Technician and Specialist level persons are required to be thoroughly familiar with all facets of HAZMAT operations.  This includes the ability to determine personal protective equipment, encapsulation, self-contained breathing apparatus, etc.  The knowledge of mitigation techniques, identity of specific properties of materials and the associated hazards involved, decontamination methods, minimize exposure hazards to persons, property and the environment.  There are many responsibilities and considerations, which require the collective attention of those actually working the incident and those managing it under the Incident Command System. 
Summary:

A plan to respond to hazardous materials emergencies must be developed and implemented and the individual directing the operation must utilize the Incident Command System.  Personnel utilized at the scene of a hazardous materials incident must be properly trained to the level they are expected to operate at, i.e., Technician, Specialist, Safety Officer, and Public Information Officer.  The Incident Commander is responsible to see that adequate numbers of personnel are on the scene, competent to function as required for resolution of any HAZMAT incident.  The requirements of CFR 1910-120 are explicit in setting parameters within which operations are permitted.  They are specific to require working in groups of two or more with back up and safety teams.  A Safety Officer is also required to be designated by the Incident Commander and knowledgeable in the operations being implemented.  The Safety Officer shall have the authority to alter, suspend, or terminate any operation when it appears, or is evident, that an immediate danger to life and health exists.  There is also a requirement for air quality and explosive atmosphere monitoring by competent trained persons, rest and recovery areas, medical monitoring and others.

A recommended staffing level for” A or B Level” mitigation (full encapsulation and operating within the hot and warm zones ), should not be less than twelve (12), qualified persons.  This is a minimum number   and depending upon degree of hazard should be regarded as the number required on scene and ready for an initial entry operation.  Resources to bring additional qualified persons for prolonged scene operations should be available.  This does not address clean up, disposal or remediation and other functions that are support functions, which must be provided.  A breakdown of positions for an A” or B” level operation is listed below.

Assignments:

Entry Team               2 positions                      Access Control           1 position

Back Up Team          2 positions                      Safety Officer             1 position

Decon Team             4 positions                      Incident Command     1 position    

Research Team        1 position 
Ideally an additional team of two (2), persons should be suited for emergency back up and rescue/ safety.

There is also an Emergency Medical Services (EMS), requirement for pre and post entry medical monitoring of response personnel.  In the event multiple entries are required supplemental personnel will be needed, additional logistical support will also be a consideration.
(ENCL 2)

29 CODE OF FEDERAL REGULATIONS 1910-146  PERMIT REQUIRED CONFINED SPACE SAFETY STANDARD

Confined Space (definition): Must meet all three (3) descriptives to qualify

            1.  Must be large enough and so configured as to permit entry and work.

            2.  Cannot be designed for continuous human occupancy.

            3.  Must have limited or restricted means of entry and exit.

There are two (2) categories of Confined Space:

            a.  A no permit required confined space is one, which contains no physical hazards that could cause death or serious physical harm, and there is no possibility that it contains any atmospheric hazards.
            b.  A permit required confined space contains or may contain a hazardous atmosphere and liquid or finely divided solid material, such as grain, that could surround or engulf a person; or some other recognized serious safety or health hazard , such as temperature extremes or mechanical and electrical hazards.

Permit required confined spaces include tanks, vats, silos, storage bins, process or reactor vessels, vaults, sewers and pits, machinery enclosures, boilers and tank cars.

 REQUIREMENTS:

CFR 29 1910.146 requires, under the hazard identification process, that all spaces be presumed “Permit Required Confined Space” (PRCS), until otherwise determined.  The responsibility for identifying what is a PRCS is placed upon the employer.  The employer is required to prepare a written Confined Space Safety Program. Notify employees of existing locations classified as confined space, and prevent unauthorized entry into it.  The Employers must also develop safe entry procedures, a monitoring program to establish safe atmospheres for entry and work, develop procedures to address safety of contract personnel who work in confined spaces and also develop procedures for fire and emergency services.

As previously stated, every confined space area should be considered a hazard until otherwise determined.  A hazard evaluation using both qualitative and quantitative methods is to be used.  The qualitative analysis will provide visual and physical property identifiers such as, flash point, vapor density, and physical characteristics.  The quantitative evaluation will generally provide data on atmospheric measurements of oxygen, flammable or toxic contaminants, etc., identified via monitoring and sampling devices and equipment.

SUMMARY:
The regulation states all PRCS related workers must be trained to “acquire the understanding, knowledge and skills necessary for the safe performance of ” their duties as identified in the regulation.  The employer is required to develop and implement rescue and emergency procedures, and train rescue team members as “entrants”.  If the employer desires to organize an on site team, each member, in addition to being trained, must be provided all necessary personal protective and rescue equipment required to perform the assigned duties. 

 In the event outside rescue services are utilized, the employer must inform that service of the potential hazards they might encounter, provide access to all permit spaces where rescue efforts may be required and enable the rescue service to develop and practice rescue operations as necessary.  Retrieval equipment such as, tripod hoist, ropes, SCBA and related rescue equipment must be provided on the site of any PRCS operation and anytime authorized entry is to be made. Employers are required to train” on site” team members in retrieval equipment and other non entry rescue methodology, all teams are required to drill in each facet of the PRCS operations annually.

It is recommended that no PRCS rescue/recovery activity be initiated for a single victim operation without a minimum staffing compliment of five (5) qualified persons and provided with all required tools and equipment.  If multiple victims are involved in the rescue/recovery activity, staffing requirements should be augmented to adequately provide for the additional victims.  A three (3) for one (1) ratio of qualified responders to victims is suggested for this multiple victim scenario or be in accordance with minimum OSHA safety regulations, whichever is more stringent. 
