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(NFPA 921)

NFPA 921

NFPA 1033

JPRs

NFPA 1033

    

     

Shamsan.rageh@gmail.com 
Mobile – 00967771578524 
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NFPA 1033
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Abbreviation
  

1-  The  International  Association of  Arson  Investigators (IAAI)  

          

2- The  National  Association of  Fire Investigators (NAFI) 

          

3- Fire Investigation Technician (FIT)   

        

4- Evidence Collection Technician (ECT) 

          

5- Job Performance Requirement (JPR)  

          

6- Fire Emergency Service Higher Education (FESHE) 

      

7- Deoxyribonucleic acid (DNA) 

8- Hazardous Materials (HAZMAT) 

 

9- Fire Services Department (FSD)    

 

11- First Responder (FR)   

11- Firefighter (FF)   

 

12- Headquarters(HQ)   

 

13- Fire Investigation(FI)   

 

14- National Fire Protection Association(NFPA)   

 

15- Polyvinyl Chloride(PVC)   

 

16- Fire and Rescue Service (FRS)   
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17-   Fire Arson Investigation (FAI) 

18- Fire Behavior Analyst (FBAN)      

 

19- Ammonium Nitrate & Aluminium Powder  (ANAL)    

  

21- Ammonium Nitrate and Fuel Oil ( ANFO)   

            

21- (IR)    Infrared 

           

22-  Immediately Dangerous to Life and Health (IDLH)   

       

23-   (SCBA)  Self Contained Breathing Apparatus  

            

24-   Standard Operating Guideline(SOG) 

25-   Standard Operating Procedure (SOP)   

26- Personal Protection Equipment (PPE)   

 

27- Lower Flammable Limit (LFL)   

            

28- Upper Flammable Limit(UFL)     

29- Lower Explosive Limit(LEL)     

 

31- Upper Explosive Limit(UEL)     

31-  Boiling Liquid Expansion Vapor Explosion(BLEVE)   

 Phenomenon BLEVE 

32-   Unconfined Vapor Cloud Explosion (UVCE)  

33-   The Federal Bureau of Investigations (FBI) 
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34-   Emergency Medical Services(EMS) 

 

35- United States Fire Administration (USFA)   

36- Gas Chromatography/Isotope Ratio Mass Spectrometry (GC/IRMS)  

 

37- Ignitable liquids (IL)  

 

38- American Society for Testing and Materials (ASTM)   

39- Explosive Ordnance Disposal (EOD)  

           

41-  Flame-ionization detector (FID) 

            

41- Solid-Phase Micro-Extraction (SPME)   

           

42- Photo Ionization Detectors (PID)  

          

43- Gas chromatography with mass spectrometry (GC-MS)  

     

44- Combustible Gas Detectors (CGD) 

         

45- Atomic Mass Units (AMU)  

           

46- Gas chromatography (GC)  

         

47- Transmission Electron Microscopy (TEM)  

          

48-  Thin – layer chromatography (TLC) 

         

49- Polarized light microscopy (PLM)  

          

51- Scanning Electron Microscopy (SEM)  
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51- Thermal – conductivity (TCD)  

          

52- Nitrocellulose (NC)     

 

53- Nitroglycerine (NG)     

54- Improvised Explosive Device (IED)  

55- Radiological Dispersive Device (RDD) 

 

56- ion mobility spectrometer (IMS) 

57- Triacetone triperoxide (TATP)    

 

58- Trinitrotoluene (TNT)  

 

59- Desorption Electro Flow-FocusingIonization(DEFFI)  

 

61- Ethylene Glycol Dinitrate (EGDN)  

 

61- Dinitrotoluene (DNT)  

 

62- Energy Dispersive X-Ray (EDX)  

63- Fourier Transform Infrared Spectroscopy (FT-IRS)  

64- Hexamethylene tri peroxide Diamine (HMTD)  

 

65- Inductively Coupled Plasma (ICP)  

 

66- Liquid Oxygen Explosive (LOX)  

 

67- Pentaerythritol Tetra Nitrate (PETN)  
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68-   Homemade Explosives (HMEs) 

 

69-  X –Ray Diffraction (XRD) 

71-  X Ray Fluorescence (XRF) 

71- Scanning Electron Microscope/Energy Dispersive X-Ray System (SEM/EDX)  

72- High- Explosives (HE)  

73- Low- Explosives (LE)  

 

74- Inductively Coupled Plasma (ICP)  

 

75- Hexamethylene Tri Peroxide Diamine (HMTD)  

 

76- Microbial Biosensors    

77- Direct Analysis In Real Time Mass Spectrometry (DART-MS)    

78- Surface Enhanced Raman Spectroscopy (SERS)    

79- Triaminotoluene (TAT)   

 

81- Dinitrobenzene (DNB)  

 

81- Frequency Modulated Infrared (FMIR)    

82- Surface Acoustic Waves (SAW)     

 

83-   Portable Isotopic Neutron Spectroscopy (PINS) 

           

84- Enzyme-Linked Immunosorbent Assay(ELISA)  
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85-  Scanning Electron Microscopy (SED)     

 

86- Laser-Induced Fluorescence  (LIF)  

    

87-  Ultraviolet Detector  (UVD) 

88- Gunshot Residue (GSR)  
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Terminology

1- DNADeoxyribonucleic acid 

2- Physical Trace 

3- Physical Evidence 

4- Collecting and Preserving Evidence 

5-  

6- (Anthropology 

7-  

A,B,AB,& O

8-  

9- Accelerants 

11- Arson 

11- Fire Patterns 

12- V-Patterns 
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13- Point of  Fire  Origin 

14- Color of Smoke 

15- Color of Flames 

16- Fire Origin Determination  

Point of Origin 

17- Fire Spread) 

 

18- Analysis Fire 

19- Fire Effects 

21- Forensic  Laboratory 

 

21- U(U-shape) 

22- Char Patterns) 

23- Conclusions 

24- Fire Dynamics 
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25- Heat Shadows 

 

26-  Canine Hydrocarbon Dogs ) 

 

27-      (Peer review) 

 

28- Level of Certainty 

 

29- Cause of fire 

31- Forensic Investigation) 

31-  K-9 Handlers))     

 

32- (Scientific Methods) 

 

33- Chromatographic Devices 

34- (Nano Technology) 
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35-  (Electric Arc)  

 

36- Fire Behavior And Dynamics 

37- ( (Gunshot Residue 
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NFPA

NFPA 1033

(NFPA 921)

Kirk’s Fire Investigation

(John Dehaan & David J. Icove)

FESHE

NFPA 921 NFPA 1033
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NFPA   921 Chapters 

NFPA 921

NFPA 921

   
 

 

 

Chapter 1 Administration 

Chapter 2 Referenced Publications  

Chapter 3 Definitions  

Chapter 4 Basic Methodology  

Chapter 5 Basic Fire Science  

Chapter 6 Fire Patterns  

Chapter 7 Building Systems  

Chapter 8 fire protection system 

Chapter 9 Electricity and Fire   

Chapter 10 Building Fuel Gas Systems  

Chapter 11 Fire Related Human Behavior  

Chapter 12 Legal Considerations  

Chapter 13  Safety  

Chapter 14  Sources of Information  

Chapter 15  Planning the Investigation  

Chapter 16  Documentation of the investigation  

Chapter 17  Physical Evidence  

Chapter 18  Origin Determination  

Chapter 19  Fire Cause Determination  
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Chapter 20  Classification  of  Fire  cause  

Chapter 21 Analyzing the Incident for Cause 

and Responsibility 

 

Chapter 22  Failure Analysis and Analytical 

Tools 
 

Chapter 23  Explosions  

Chapter 24 Incendiary Fires  

Chapter 25   Fire and Explosion Deaths and 

Injuries 
 

Chapter 26  Appliances  

Chapter 27  Motor Vehicle  Fires  

Chapter 28  Wildfire Investigation  

Chapter 29  Management  of  Major 

Investigations 
 

Chapter 30  Marine  fire  Investigations 

 
 
 

NFPA 921 Editions 
 

NFPA  921 Edition 1992 

NFPA  921 Edition 1995 

NFPA  921 Edition 1998 

NFPA  921 Edition 2001 

NFPA  921 Edition 2004 

NFPA  921 Edition 2008 

NFPA  921 Edition 2011 

NFPA  921 Edition 2014 

NFPA  921 Edition 2017 

NFPA  921 Edition 2021  
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NFPA 1033

JPRs 

 

 

  NFPA 921

 NFPA 921
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(1) (Demonstrative  Evidence 

  ((Documentary Evidence 

 Testimonial Evidence 
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Fire Behavior And Dynamics 
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 Fire Behavior  

Compartment Fire Behavior



 213من  63صفحة 
 

Chemistry Of  Fire 
 

 

Fire  
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Fire Tetrahedron 

Chain Reaction 
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Types Of  Flames

Bunsen Burner

 

  

Turbulent Flame

  

Laminar Flame        
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Classification  Of  Flames

1- 

 

  
Premixed Flame           

  
Diffusion Flame 

2-  

 

 Stationary Flame  

 Propagating Flame 

Flame Stretch
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3-  

1)  
Laminar Flame 

2)  
Turbulent Flame Laminar Flame                                                                                Turbulent Flame 

4- Flame Waves 

 (Detonation)

          

(Supper Sonic) 

 (Deflagration) 

(Sub Sonic) 
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Spontaneous  Combustion 

 

 

 

 pyrolysisDecomposition / 

 

 

 

 . 

 Chemical Reaction 

 

  .  

 

 

 

  Suction Of Oxygen  
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   Bacteria  & Growing 

 

 

 

  

 

 

 .

  Oxidation  

 

 

 

 

  

Auto-ignition

Piloted Ignition
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Types Of  Oxidation

  

Slow Oxidation

Intermediate Oxidation

Rapid Oxidation

1- Heat of Solution 

2-  

1- Heat of Neutralization 

2- Heat of Combustion 

3- Heat of formation 

 

 -    Physical Changing           – 

 –       

 

 -  Chemical Changing         
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Fire Definitions                                               

Fire 

Combustion

 Spontaneous  Combustion

Ignition Point

  Flash Point 

Boiling Point 

Fire Point

Heat

  Matter    

Fuel 

Flammability  Limits 

Flashback
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ReactionsExothermic

Endothermic Reactions

Oxidation Process 

Reduction Process  

Melting  

Freezing 

Vaporization

Sublimation      

       

Condensation     

Deposition              
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COMBUSTION PRODUCTS 

 

 Gases 

 

 Carbon Dioxide (Co2)  

 Steam (Water Vapor)  

 Carbon Particles  

 Carbon Monoxide (Co)

 

 Hydrogen Cyanide (HCN)  

 Sulfur  Dioxide  

 Smoke 
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 Light  Flame   

  

 

 . 

 Heating 

 

  

Factors That Impact Fire Development 
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STAGES OF FIRE

Phases Of Fire

  (Ignition Phase)Incipient Stage 

 (Growth Stage)  

  

  

  

  Fully Developed Stage 

 

 

 Decay Stage  
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Effecting Factors On The Severity Of The Fire 

1- Fuel Load & Heat release Rate   

 

Watt

2- Volume Of Fire (Surface Geometry)  

3- Oxygen Percentage 
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Sources Of  Energy

Chemical Energy 

Electrical Power Energy 

Mechanical Energy 

Atomic &Nuclear Energy  

Lighting/Radiant  Energy 
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Methods of Heat transfer 

 Conduction   

 

 Convection 

  

 

 Radiation      
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Fire Triangle&Fire Theory 

Fire Tetrahedron

1-   Fuel  

2- HeatSource Of Ignition

3-   Oxygen 

4-  Chain Reaction Chemical

   

 

 Chemical Chain Reaction   

 

Solid Fuel 

Liquid Fuel 

Gas Fuel 
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Fire Extinguishment Methods 

 Fire Theory 

1-  
Exclusion Of  Oxygen- Smothering / Blanketing (The Limitation Of Oxygen) 

 

2- (Cooling)    Reduction Of  Temperature   
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3- Starvation

Removal Of  Fuel)           )The Limitation Of Fuel 

  

 

 

4- Stop Chemical Chain Reaction 

(Free Radicals)

Chemical Chain Reaction 

(Interrupted Chain Reaction)   
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Fire Cause Classification 

 

 Accidental
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 Natural

 Deliberate-Incendiary

4- Undetermined-cause is unknown  
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Classification Of  Fire 

        Classification Of Fire

 Ordinary Combustible 

 



 213من  85صفحة 
 

 Flammable Liquids

 Flammable Gases
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 Combustible Metals

 Electrically energized equipment

BCF

 Cooking Oils And Fats  

F

Wet Chemical Powder  
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Fire Scene Examination & Investigation Procedures 
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Fire Scene Examination
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Exterior Examination 
(Note areas Of Greatest damage ,Fire Patterns , Wind Conditions & burn patterns At ventilation points) 

Interior Examination  

  

  

 

Prior to Enter - Least To Most 
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Evidence With Scale to show size Of Object 
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Equipment Used During The Fire Scene Examination  
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Pattern & Indicators  Fire  

V

(U)

 
 



 213من  116صفحة 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 213من  117صفحة 
 

Fire Pattern Indicators  
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Fire Pattern Analysis)
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(1) 

V 

V) Patterns) 

  

  

  

 

(2) 

(Inverted V pattern)     

(3) (Deep Of Char)    
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(4)  (Trailers Fire Patterns)  

(5) 

(Calcinations)   

(6) (The Line Of  Demarcation)  

on or Off
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(7) An Hourglass pattern     

V

V 

(8) (Low Burn patterns) 
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(9) (Arrow Pattern Of Burning)    

(11) Doughnut Shaped Patterns

(11)  

((Penetration Of Horizontal surfaces 



 213من  132صفحة 
 

(12) Burning Patterns Through Floors
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(13) Heat Shadowing))

(14)  
Protected Floor Area 

 

(15)  
Semicircular Fire  Pattern              

(16) Rainbow-colored   
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(17) Clean Burn Pattern)         

(18) U-Shaped Pattern) ) 

U

V

U

U 
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(19) (Columnar Pattern)  

V

 

(21)  
             Spalling on the floor) ) 

(21) (Bevel Fire Pattern)   

(22) Conical pattern
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(23) (Glazed Glass) 
Crazed windows glass (pattern Of short cracks In Glass) 

 

 

(24) 

(Smoke  Condensate On Window Panes) 
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(25) 

(Distorted Light bulbs) 

  

(26) Protected Area

(27) Alligatoring Effect
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(28) 
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Electric ArcArc Discharge 
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Arc Mapping 

NFPA 921

NFPA 921

 

NFPA 921
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NFPA 921 
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L 

I 

M 

P 

D 
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L.I.M.P.D

Location

Identify 

Mark

Photograph

Diagram
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ATCChar
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Chromatographic Devices 

 

DART-MS
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Chromatographic Devices 
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1- Paper chromatography  

 

2-   Thin Layer Chromatography  (TLC) 
 

 

 

3-  High Performance Liquid Chromatography  (HPLC) 
 

  

adsorbent

 

 

4-  Ion exchange chromatography 
 

Resin

      Resin 

. 
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5- Size exclusion chromatography 

 

 

6-  Gas Chromatography 
 

 HPLC

 

7-  )Chromatography Column(   
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 (HPLC) 

 (TLC) 

 

  

 

 

 

(LC-MSMS)(LC-QTOF) 

 (Accuracy)  (Selectivity) 

LC-MS-MS 

Ionization source 

Mass analyzer

Detector
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 GC-MS 

  (GC-EI-MS)

  .(TOF)

 (GC-MS) 

  .
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 Hydrogen Flame Detector 

 Thermal Conductivity Detector 

 Electronic Capture Detector 

 Flame Photometer 

 Thermo-ionic 

 Near Infrared Detector 

 (Fluorescence detectors 

  Refractive index detectors  

 Conductivity detector 

 UV Detectors  

 Flame Ionization Detector)

 Photo Ionization Detector 

UV Flu 

Visible  AES 

IRAFS 

NMR-MRI XRF 

AAS ICP-AES 
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Separation Methods 

               

                 

               

                

             

            

                

     

  

   

     

     

 

  HPLC

      

      

      GPC
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  Liquid – Solid Chromatography 

 Liquid – Liquid Chromatography) 

 Gas – Solid Chromatography) 

 Gas – Liquid Chromatography  

     

             

 Adsorption

   (Partition) 

  (Ion-Exchange

  ( Exclusion )  

  ( Affinity ) 

Electrophoresis 

      

 Paper Chromatography) 

(Thin layer Chromatography 

 Column Chromatography) 
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Solvents Extraction 

              

             

              

                 A 

 B                 

                 

                 

                 

               

               

              

   

        

               

        

         

       

    

 

             

  

Ion Exchange
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Chromatography Analysis 

    (Physical separation method)   

(Components)           

      

             

 

           

            

            

           

              

           

MethodsAnalysis Chromatographic 

 Adsorption  

 Partition  Exchange 

         

       Migration Differential     
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    Chromatography Adsorption  

. 

Chromatography exchange-Ion   

. 

 Chromatography Partition  

 partition Column  

   Chromatography layer Thin  

 

Chromatography Gas

    

              

           

 (254 nm)  (366 nm)             
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ASTM

E-1385 
Steam Distillation 

E-1386 
Solvent Extraction 

E-1387 GC 

E-1388 
Headspace  

E-1389 
Acid stripping  

E-1412 
Activated charcoal Headspace

E-1413 

E-1618 
GC-MS  

E-2154 
SPME 

 Gravimetric Methods 

 Volumetric Methods 

 Electro Analytical Methods 

 Spectroscopic Methods 
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Purpose Method code

Cleanup  Method 3600C 

Alumina Cleanup Method 3610B 

Alumina Column Cleanup & separation of Petroleum wastes Method 3611B 
Florisil Cleanup Method 3620B 

Silica Gel Cleanup Method 3630C 

Gel- Permeation Cleanup Method 3640A 

Acid –Base Partition Cleanup Method 3650B 

Sulfur Cleanup Method 3660B 

Sulfur Acid / Permanganate Cleanup Method 3665A 

Organic Extraction & sample Preparation Method 3500B 

Separator Funnel Liquid-Liquid  Extraction Method 3510C 

Continues Liquid –Liquid Extraction Method 3520C 

Solid- Phase Extraction Method 3535 

Soxhlet Extraction Method 3540C 

Automated Soxhlet Method 3541 

Extraction Of Semi volatile Analytes using Method 0010 Method 3542 

Pressurized Fluid Extraction (PFE) Method 3545 

Ultrasonic Extraction Method 3550B 

Supercritical Fluid Extraction Of TRPHs Method 3560 

Supercritical Fluid Extraction Of TAHs Method 3561 

Waste Dilution Method 3580A 

Waste Dilution For Volatile Organic Method 3585 

Sample Preparation For Volatile organic Method 5000 

VOCs In Soils & Others Solid Matrices using Equilibrium 

Headspace Analysis 

Method 5021 

Purge-And –trap For Aqueous sample Method 4030B 

Volatile Non-purge able water –Soluble Compound By 

Azeotropic  distillation 

Method 5031 

Volatile organic compounds Vacuum Distillation Method 5032 

Closed-System Purge And trap & extraction For VOCs in 

Soil & waste Samples 

Method 4035 

Analysis For Desorption Of Sorbent cartridges Method 5042A 



 213من  156صفحة 
 

Chromatography Affinity 

 

 

             

     

Chromatography

 )Stationary Phase   Phase Mobile( 



 213من  157صفحة 
 

 

 (Resolution)  

 

High Affinity   ELIZA 

(Confirmation) 

 

 (GC-MS) 

  (LC-MS-MS)  

 (DART-QTOF Or DART-MS)

  

  



 213من  158صفحة 
 

 (DART-QTOF Or DART-MS) 

(DART-MS) 

 DART-MS  

DART-MS Direct  Analysis in Realtime) ) 

 

 

 TNT

 TNT 

 

. 
 

 



 213من  159صفحة 
 

GC

LC

HPLC

TLC 

Development chromatography    

Elution chromatography    

RF & RT
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    Fire Arson Investigation 

(NFPA 921 Guide For Fire & Explosion Investigations  ) 
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Fire Scene Examination

Determine The Origin Of The Fire
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Investigation Report & Results

 Packaging The Debris 

 Collect Scene  Evidence 
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Explosion Accident  
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Pentolite Pipe Bomb
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(Double Based Compound  Powder)DNT Dinitrotolene

Nitrostarch Nitroglycerin
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GD/Chemlluminescence 
 (HPLC) EPA 8330 

LIF Color Tests 

FMIR Immunoassays  

SERS IMS 

Polymer /SAW GC/ECD 

Thick Film Resist  Polymer /TFR ECD 

Polymer / Dye  MS 

Microbe  Canine  
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 Improvised Explosives - HMTD , TATP 



 213من  327صفحة 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



 213من  328صفحة 
 

(Dust Explosions)

     

 

   

  

 

 

 

 

  

 

https://ar.wikipedia.org/wiki/%D8%BA%D9%84%D8%A7%D9%81_%D8%A7%D9%84%D8%A3%D8%B1%D8%B6_%D8%A7%D9%84%D8%AC%D9%88%D9%8A
https://ar.wikipedia.org/wiki/%D8%BA%D9%84%D8%A7%D9%81_%D8%A7%D9%84%D8%A3%D8%B1%D8%B6_%D8%A7%D9%84%D8%AC%D9%88%D9%8A
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https://ar.wikipedia.org/wiki/%D9%82%D9%86%D8%A8%D9%84%D8%A9_%D9%81%D8%B1%D8%A7%D8%BA%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D9%88%D8%AC%D8%A9_%D8%B5%D8%A7%D8%AF%D9%85%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D9%88%D8%AC%D8%A9_%D8%B5%D8%A7%D8%AF%D9%85%D8%A9
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1)  
Quadrant zone method           

2) Strip Method            

3) Grid Method 

4)  Spiral Method 

 

5) Wheel Method                                                       
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https://ar.wikipedia.org/wiki/%D9%85%D9%82%D8%A7%D8%A8%D9%84%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D9%84%D9%8A%D9%84_(%D9%82%D8%A7%D9%86%D9%88%D9%86)
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