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This manual is an integral part of the Ohio First Responder training pyramid.  By 
itself, it does not constitute complete and comprehensive training.  The training 
must be accompanied by instruction from a certified State of Ohio instructor 
qualified to teach this material. 
 
The information outlined in this manual reflects the standard of knowledge and 
accepted practices in the State of Ohio, as well as the United States, at the time 
of publication.  It is the reader’s responsibility to stay informed of changes in the 
procedures outlined in this manual. 
 
 
 
 
 
 
 
 
Any and all questions related to the material printed herein should be sent to: 
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8895 East Main Street 
Reynoldsburg, OH  43068 
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OHIO HAZMAT & WMD TECHNICIAN 
LEVEL TRAINING 

40-HOUR AGENDA 
 
 
 

 
 

DAY 1 
 
8:00 a.m. Introductions and Course Outline for Module 1 
 
9:15 a.m. Unit 1 Implementing the Emergency Response Plan 
 
10:00 a.m. Unit 2 Field Survey Instruments 
  Exercise Module 1 Unit 2 
  Hands-on with Air Monitors 
 
Noon Lunch 
 
1:00 p.m. Unit 3 The Incident Command System 
 
2:00 p.m. Unit 4 Personal Protective Equipment 
  Exercise Module 1 Unit 4 
  Suit dress-outs 
   Level A, Level B, Level B over fire gear 
  In-suit exercises 
   Air Monitoring 
   Patch and Plug  
   Physical Exercises 
    
5:00 p.m. Adjourn 
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OHIO HAZMAT & WMD TECHNICIAN 

LEVEL TRAINING 
40-HOUR AGENDA 

 
 

 
 

 
DAY 2 

 
8:00 a.m. Unit 5 Hazard and Risk Assessment 
 
9:00 a.m. Unit 6 Control, Containment and Confinement 
 
9:30 a.m. Unit 7 Decontamination 
 
10:00 a.m. Exercise Module 1 Unit 5 
 Container exercises 
  R & ID 
  Hands-on with vehicles 
  Damage Assessment 
  Determining pressure/amount of product 
 
Noon Lunch 
 
1:00 p.m. Exercise Module 1 Unit 6 & 7 
  Decon set-up and dress-out (in-suit and timed) 
  Patching and plugging exercises  
   Container exercises 
   Chlorine kits 
   Drum transfer (bonding and grounding) 
 
5:00 p.m. Adjourn 
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OHIO HAZMAT & WMD TECHNICIAN 

LEVEL TRAINING 
40-HOUR AGENDA 

 
 
 

DAY 3 
 
 
8:00 a.m. Unit 8 Termination Procedures 
 
9:00 a.m. Unit 9 Basic Chemistry 
  Exercise Module 1 Unit 9 
  Chemical ID exercises 
   3 unknowns 
   Vp, Flp, pH 
 
Noon  Lunch 
 

End Module 1 – Hazardous Materials Technician (OSHA / NFPA) with final 
exercise unless Module 2 is being given as a continuous course. 

 
Begin Module 2 – WMD Performance Level B (Offensive) 

 
1:00 p.m. Course Outline for Module 2 
 
1:30 p.m. Unit 1 Introduction & Review 
 
2:00 p.m. Unit 2 Planning, Assessment &Analysis 
 
3:00 p.m. Unit 3 Self Protection, Rescue, Decontamination & Medical 
 
3:15 p.m. Unit 4 Specialized Functions 
  Exercise Module 2 Unit 4 
  Evacuation tabletop 
   CAMEO 
   ERG 
  Plume modeling exercise 
   NARAC 
    
5:00 p.m. Adjourn 
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OHIO HAZMAT & WMD TECHNICIAN 
LEVEL TRAINING 

40-HOUR AGENDA 
 
 
 

 
 
 

DAY 4 
 
8:00 a.m. Unit 5 Incident Command/Unified Command 
   Written action plan 
   ICS 200 forms 
 
9:00 a.m. Unit 6 CBRNE 
 
10:00 a.m. Unit 7 Law Enforcement & Investigations 
 
11:00 a.m. Unit 8 Prevention, Intelligence & Deterrence 
 
Noon Lunch 
 
1:00 p.m. Exercise Module 2 Unit 8 
   Chemical agent monitoring exercises 
    APD 2000 
    M-8, M-9, M256 
    ICAD 
   Biological monitoring exercise 
    Smart tickets 
   Radiation monitoring exercise 
    700, 715, Ludlems 
   
5:00 p.m. Adjourn 
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OHIO HAZMAT & WMD TECHNICIAN 
LEVEL TRAINING 

40-HOUR AGENDA 
 
 

 
 
 

DAY 5 
 
 
8:00 a.m. Exercise “Rules of Conduct” and Tabletop preplan 
 
9:30 a.m. Full scale final exercise 
 
2:00 p.m. Debrief, critique and clean-up 
 
3:30 p.m. Course review 
 
4:00 p.m. Test  
 
4:45 p.m. Course evaluation 
 
5:00 p.m. Adjourn 
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Introduction 
 

This course is designed to build upon the training and knowledge that you have 
obtained from participating in the “Ohio HAZMAT & WMD Awareness and 
Operations for First Responders” courses. It is divided into two modules:  
 
Module 1 will address the standards established in NFPA 472 Chapter 7 
“Competencies for Hazardous Materials Technicians” and will meet all the 
competencies as established by the Occupational Safety and Health 
Administration (OSHA 29 CFR 1910.120) and the US Environmental Protection 
Agency (EPA 40 CFR part 311). 
 
Module 2 will address the Performance Level B (Technician) guidelines for law 
enforcement and fire service personnel and guidelines for hazardous materials 
technicians as found in the Emergency Responder Guidelines published by the 
Office of Domestic Preparedness (ODP), and give advanced info about CBRNE 
weapons. 
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Module 1 Description and Objectives 
 

OSHA 29 CFR 1910.120(q)(6)(iii) 

Hazardous Materials Technician. Hazardous 
materials technicians are individuals who respond 
to releases or potential releases for the purpose of 
stopping the release. They assume a more 
aggressive role than a first responder at the 
operations level in that they will approach the 
point of release in order to plug, patch or 
otherwise stop the release of a hazardous 
substance. Hazardous materials technicians shall 
have received at least 24 hours of training equal 
to the first responder operations level and in 
addition have competency in the following areas 
and the employer shall so certify: 

(A) Know how to implement the employer's 
emergency response plan. 

(B) Know the classification, identification and 
verification of known and unknown materials by using field survey instruments 
and equipment. 

(C) Be able to function within an assigned role in the Incident Command System. 

(D) Know how to select and use proper specialized chemical personal protective 
equipment provided to the hazardous materials technician. 

(E) Understand hazard and risk assessment techniques. 

(F) Be able to perform advance control, containment, and/or confinement 
operations within the capabilities of the resources and personal protective 
equipment available with the unit. 

(G) Understand and implement decontamination procedures. 

(H) Understand termination procedures. 

(I) Understand basic chemical and toxicological terminology and behavior. 
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Competencies from NFPA 472, Chapter 7  
(Note: These are paraphrased, for ease of reading, to indicate the nature of the 
standard, but do not include all of the detail of the actual standard. The unit 
referred to may include exercises performed after each unit.) 
 
 

NFPA Description Unit 
7.1 General  

7.1.1 Special Definitions  
7.1.2 Additional Training  
7.1.3 Goal of NFPA standards   

7.1.3.1 Able to perform the following tasks: 
1) Analyze the incident 

a) Survey for specialized containers and materials 
b) Collect and interpret information 
c) Describe the type and extent of damage to 
containers 
d) Predict the behavior of materials and containers 
e) Estimate the size of an endangered area 

2) Plan the initial response 
a) Describe response objectives 
b) Describe potential response options 
c) Select the appropriate PPE 
d) Develop an Incident Action Plan 

3) Implement the planned response 
a) Perform duties as assigned by the HazMat branch   
officer 
b) Don, work in, and doff PPE 
c) Perform control functions 
d) Perform decon functions 

4) Evaluate the progress 
a) Evaluate the effectiveness of the control functions 
b) Evaluate the effectiveness of decon functions 

5) Terminate the incident 
a) Debrief 
b) Critique 
c) Documentation 

 

7.2 Competencies for analyzing the incident  
7.2.1 Surveying the hazardous material/WMD incident 5 

7.2.1.1 Identify containers by name and specification 5 
7.2.1.1.1 Identify railcars by name and specification 

1) Cryogenic liquid tank cars 
2) Non-pressure tank cars 
3) Pneumatically unloaded hopper car 
4) Pressure tank cars 

5 
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7.2.1.1.2 Identify intermodals by name and specification 
1) Non-pressure 

a) IM-101 (IMO type 1) 
b) IM-102 (IMO type 2) 

2) Pressure Spec. 51 (IMO type 5) 
3) Specialized 

a) Cryogenic Spec. 51 (IMO type 7) 
b) Tube modules 

5 

7.2.1.1.3 Identify cargo tanks by name and specification 
1) Compressed gas tube trailers 
2) Corrosive liquid tanks 
3) Cryogenic liquid tanks 
4) Dry bulk cargo tanks 
5) High-pressure tanks 
6) Low-pressure chemical tanks 
7) Non-pressure liquid tanks 

5 

7.2.1.1.4 Identify storage tanks by name and contents 
1) Cryogenic liquid tanks 
2) Non-pressure tanks 
3) Pressure tanks  

5 

7.2.1.1.5 Identify non-bulk packaging by name and contents 
1) Bags 
2) Carboys 
3) Cylinders 
4) Drums 

5 

7.2.1.1.6 Identify radioactive containers by name and contents 
1) Excepted 
2) Industrial 
3) Type A 
4) Type B 
5) Type C 

5 

7.2.1.2 Identify the capacity of containers 5 
7.2.1.2.1 Using markings of a tank 

1) Cargo tanks 
2) Tank cars 
3) Tank containers 

5 

7.2.1.2.2 Using markings of facility containers 
1) Cryogenic 
2) Non-pressure tank 
3) Pressure tank 

5 

7.2.1.3 Identify or classify by hazard unknown chemicals  2 
7.2.1.3.1 Identify the steps in an analysis process for solids and liquids 2 
7.2.1.3.2 Identify the steps in an analysis process for gasses 2 
7.2.1.3.3 Identify the monitoring technology used to determine: 

1) Corrosivity 
2) Flammability 

2 
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3) Oxidation potential 
4) Oxygen deficiency 
5) Radioactivity 
6) Toxicity 
7) Pathogenicity 

7.2.1.3.4 Identify capabilities and limitations of the following: 
1) Biological immunoassay indicators 
2) Chemical agent monitors 
3) Colorimetric indicators 
4) Combustible gas indicators 
5) DNA Fluoroscopy 
6) Electro-chemical cells 
7) Flame ionizing detector 
8) Gas chromatograph/mass spectrometer 
9) Infrared spectroscopy 
10) Ion mobility spectroscopy 
11) Mass channel analyzer 
12) Metal oxide sensor 
13) Photo ionization detector 
14) Polymerase chain reaction 
15) Radiation detection and measurement instruments 
16) Raman spectroscopy 
17) Surface acoustical wave 
18) Wet chemistry   

2 

7.2.1.3.5 Identify chemicals by appropriately using: 
1) Carbon monoxide meter 
2) Colorimetric tubes 
3) Combustible gas indicator 
4) Oxygen sensor 
5) Passive dosimeters 
6) pH indicators 
7) Photo ionization and flame ionization detectors 
8) Radiation detection instruments 
9) Reagents 
10) Test strips 
11) WMD detectors 
12) Other available equipment  

2 

7.2.1.3.6 Demonstrate field testing and maintenance for test strips and 
reagents 

2 

7.2.1.4 Identify type or category of label, contents, activity, transport 
index, and criticality safety index , and describe radiation 
dose associated with a properly shipped radioactive 
substance 

5 

7.2.1.5 Demonstrate a method for collecting: 
1) Gasses 
2) Liquids 

2 
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3) Solids 
7.2.2 Collect and interpret response information from data bases, 

technical resources and monitoring equipment 
2 & 9 

7.2.2.1 Identify and interpret the type of response information and 
explain the advantages and disadvantages of: 
1) Hazardous materials databases 
2) Monitoring equipment 
3) Reference manuals 
4) Technical information centers 
5) Technical information specialists 

2 & 9 

7.2.2.2 Describe the following items and explain their significance in 
the analysis process: 
1) Acid, caustic 
2) Air reactive 
3) Auto refrigeration 
4) Biological agents and toxins 
5) Blood agents 
6) Boiling point 
7) Catalyst 
8) Chemical interactions 
9) Chemical change 
10) Compound mixture 
11) Concentration 
12) Dissociation/Corrosivity 
13) Critical temperature and pressure 
14) Dose 
15) Dose-response relationship 
16) Expansion ratio 
17) Flammable range (LEL and UEL) 
18) Fire point 
19) Flash point 
20) Half life 
21) Halogenated hydrocarbon 
22) Ignition temperature 
23) Inhibitor 
24) Instability 
25) Ionic and covalent bonds 
26) Irritants (Riot control agents) 
27) Maximum safe storage temperature (MSST) 
28) Melting point/freezing point 
29) Miscibility 
30) Nerve agents 
31) Organic and inorganic 
32) Oxidation potential 
33) Persistence 
34) pH 

9 
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35) Physical state 
36) Polymerization 
37) Radioactivity 
38) Riot control agents 
39) Saturated, unsaturated (straight and branched), and 
aromatic hydrocarbons 
40) Self-accelerating decomposition temperature (SADT) 
41) Solution, slurry 
42) Specific gravity 
43) Strength 
44) Sublimation 
45) Temperature of product 
46) Toxic products of combustion 
47) Vapor density 
48) Vapor pressure 
49) Vesicants (blood agents) 
50) Viscosity 
51) Reactivity 
52) Solubility 
53) Physical change 

7.2.2.3 Describe the heat transfer process that occurs as a result of 
a cryogenic spill 

9 

7.2.2.4 Find signs and symptoms of exposure and target organs 9 
7.2.2.5 Identify two methods of determining the pressure in a 

container 
5 

7.2.2.6 Identify a method of determining the amount of product left in 
a leaking container 

5 

7.2.3 Describe the condition of damaged containers 5 
7.2.3.1 Identify basic design and construction of spec. containers 5 

7.2.3.1.1 Identify basic design, construction features, and valving of: 
1) Cargo tanks 

a) Compressed gas tube trailers 
b) Corrosive liquid tanks 
c) Cryogenic liquid tanks 
d) High-pressure tanks 
e) Low- pressure tanks 
f) Non-pressure liquid tanks 

2) Fixed facility tanks 
a) Cryogenic liquid tanks 
b) Non-pressure tanks 
c) Pressure tanks 

3) Intermediate bulk tanks (totes) 
4) Intermodal tanks 

a) Non-pressure 
i) IM-101 
ii) IM-102 

5 
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b) Pressure (Spec. 51) 
c) Specialized 

i) Cryogenic 
ii) Tube 

5) One-ton containers 
6) Pipelines 
7) Railroad cars 

a) Cryogenic liquid tank cars 
b) Non-pressure tank cars 
c) Pneumatically unloaded hopper cars 
d) Pressure 

7.2.3.1.2 Identify basic design, construction features and closures of: 
1) Bags 
2) Carboys 
3) Drums 
4) Cylinders 

5 

7.2.3.1.3 Identify basic design features and testing requirements for 
the following radioactive packaging: 
1) Excepted 
2) Industrial 
3) Type A 
4) Type B 
5) Type C 

5 

7.2.3.2 Describe how a petroleum pipeline can carry different 
products 

5 

7.2.3.3 Identify a pipeline’s: 
A) Ownership 
2) Procedure for checking gas migration 
3) Procedure for shutting down or controlling a leak 
4) Type of product 

5 

7.2.3.4 Identify container damage by name and assess it’s level of 
risk 

5 

7.2.3.5 Using radiation monitors determine the extent of damage to a 
radiological container 

2 & 5 

7.2.4 Predict likely behaviors of materials and their containers 5 
7.2.4.1 Identify three resources that indicate the effects of mixing 

various hazardous materials 
9 

7.2.4.2 Identify the impact of the following fire and safety features on 
the behavior of the product during an incident at a bulk liquid 
facility: 
1) Fire protection systems 
2) Monitoring and detection systems 
3) Pressure and Vacuum relief devices 
4) Spillage control (diking) 
5) Tank spacing 
6) Transfer operations 

5 
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7.2.4.3 Identify the impact of the following fire and safety features on 
the behavior of the product during an incident at a bulk gas 
facility: 
1) Fire protection systems 
2) Monitoring and detection systems 
3) Pressure relief protection 
4) Transfer operations 

5 

7.2.5 Estimate the likely size of an endangered area Mod 2 
Unit 2 

7.2.5.1 Identify resources available for dispersion pattern predictions Mod 2 
Unit 2 

7.2.5.2 Determine the extent of physical safety and health hazards 
within the endangered area  

Mod 2 
Unit 2 

7.2.5.2.1 Describe the following terms and their significance: 
1) Counts and kilo counts per minute 
2) Immediately Dangerous to Life & Health 
3) Infectious dose 
4) Incubation period 
5) Lethal Concentration  
6) Lethal Dose 
7) Parts per billion 
8) Parts per million 
9) Permissible exposure limit 
10) Radiation absorbed dose 
11) Roentgen Equivalent Man (milli and micro) 
12) Threshold limit value (time weighted average) 
13) Threshold limit value (short-term exposure limit) 
14) Threshold limit value (ceiling) 

9 

7.2.5.2.2 Identify two methods for predicting the areas of potential 
harm within the endangered area 

Mod 2 
Unit 2 

7.2.5.3 Identify the steps for estimating the outcomes within an 
endangered area 

Mod 2 
Unit 2 

7.2.5.4 Determine applicable public protective response options in 
areas to be protected   

Mod 2 
Unit 2 

7.3 Planning the response  
7.3.1 Identify response objectives 6 

7.3.1.1 Describe response objectives for each incident 6 
7.3.1.2 Describe the steps for determining response objectives 6 
7.3.2 Identify potential response options 6 

7.3.2.1 Identify possible response options for each response 
objective 

6 

7.3.2.2 Identify a possible response option to accomplish a given 
response objective 

6 

7.3.3 Selecting personal protective equipment (PPE) 4 
7.3.3.1 Identify 4 levels of PPE 4 
7.3.3.2 Identify PPE for the following hazards: 4 
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1) Thermal 
2) Radiological 
3) Asphyxiating 
4) Chemical (liquids and vapors) 
5) Etiological 
6) Mechanical 

7.3.3.3 Identify the process to select respiratory protection 4 
7.3.3.4 Identify the factors in selecting chemical protective clothing 4 

7.3.3.4.1 Describe the follow terms and discuss their impact on 
chemical protective clothing: 
1) Degradation 
2) Penetration 
3) Permeation 

4 

7.3.3.4.2 Identify three indications of material degradation 4 
7.3.3.4.3 Identify the different designs of vapor and splash-protective 

clothing and describe the advantages and disadvantages of 
each  

4 

7.3.3.4.4 Identify the advantages and disadvantages of cooling 
systems: 
1) Air cooled 
2) Ice cooled 
3) Water cooled 
4) Phase change cooling technology 

4 

7.3.3.4.5 Identify the process of selecting protective clothing 4 
7.3.3.4.6 Determine construction materials and use compatibility 

charts 
4 

7.3.3.4.7 Identify physiological and psychological stresses 4 
7.3.3.4 Select decontamination procedures 

1) Describe the advantages and limitations of: 
a) Absorption 
b) Adsorption 
c) Chemical degradation 
d) Dilution 
e) Disinfecting 
f) Evaporation 
g) Isolation and disposal 
h) Neutralization 
i) Sterilization 
j) Solidification 
k) Vacuuming 
l) Washing 

2) Identify sources for applicable information  

7 

7.3.5 Develop an action plan Mod 2 
Unit 2 

7.3.5.1 Describe the purpose of and the equipment needed to 
perform the following techniques: 

6 
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1) Absorption 
2) Adsorption 
3) Blanketing 
4) Covering 
5) Damming 
6) Diking 
7) Dilution 
8) Diversion 
9) Dispersion 
10) Fire suppression 
11) Neutralization 
12) Overpacking 
13) Patching 
14) Plugging 
15) Pressure isolation and reduction 
16) Retention 
17) Solidification 
18) Transfer 
19) Vapor control 

7.3.5.2 Develop a site safety and control plan. 
1) Describe safety considerations 
2) Identify points that should be made in a safety briefing 

3 

7.3.5.3 Identify atmospheric and physical safety hazards of confined 
spaces 

5 

7.3.5.4 Identify pre-entry activities to be performed 5 
7.3.5.5 Identify the process for preserving and collecting evidence Mod 2 

Unit 2 
Unit 3 

7.4 Implementing the planned response  
7.4.1 Identify Incident command functions and perform roles 3 
7.4.2 Don, doff and work in PPE 

1) Describe three safety procedures 
2) Describe three emergency procedures 
3) Demonstrate ability to use respiratory protection systems 
4) Demonstrate ability to use chemical protective clothing 

4 

7.4.3 Perform the following control functions: 
1) Pressure vessel repairs 

a) Fusible plug 
b) Fusible plug threads 
c) Side wall of cylinders 
d) Valve blowout 
e) Valve gland 
f) Valve inlet threads 
g) Valve seat 
h) Valve stem assembly blowout 

2) Demonstrate: 

6 
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a) Closing valves 
b) Replacing plugs 
c) Tightening plugs 

3) Contain the following leaks from a 55 gallon drum 
a) Bung leak 
b) Chime leak 
c) Forklift puncture 
d) Nail puncture 

4) Overpack a drum by: 
a) Rolling slide-in 
b) Slide-in 
c) Slip-over 

5) Maintain and inspect equipment 
6) Identify three considerations for assessing a spill or leak in 
a confined space 
7) Identify three safety considerations for product transfer 
8) Install a dome clamp on a MC306/DOT406 
9) Identify precautions to use when fighting a fire in a 
MC306/DOT406 
10) Describe methods for containing leaks in a 
MC306/DOT406, MC307/DOT407 and a M312/DOT412 
11) Describe three product transfer considerations for an 
overturned MC306/DOT406, MC307/DOT407, 
MC312/DOT412, MC331 and MC338 

7.4.4 Describe common methods for product transfers 6 
7.4.5 Perform the following decontamination operations 

1) Technical decon 
2) Decon of ambulatory and non-ambulatory victims 
3) Mass decon of ambulatory and non-ambulatory victims 

7 

7.5 Evaluating the progress  
7.5.1 Evaluate the effectiveness of control operations  6 
7.5.2 Evaluate the effectiveness of the decontamination process 7 
7.6 Terminating the incident  

7.6.1 Assist in debriefing 
1) Describe three components of the debriefing process 
2) Describe key topics to cover when debriefing 
3) Describe when to debrief 
4) Describe who should be debriefed 

8 

7.6.2 Assist in critiquing 
1) Describe three components of the critiquing process 
2) Describe who should be involved 
3) Describe why we need to critique 
4) Describe the documents that should be prepared following 
a critique 

8 

7.6.3 Complete reports and documentation of the incident: 
1) Identify reports required by SOPs 

8 

21



 

 

2) Demonstrate completion of reports 
3) Know the importance of personnel exposure records 
4) Know the importance of debriefing records 
5) Know the importance of critique records 
6) Keep an activity and exposure log 
7) Compile incident reports 
8) Keep hot zone entry and exit logs 
9) Keep PPE logs 
10) Know filing requirements 
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Module 1 - Introduction 
 

Review and Background 
  
As first responders to emergencies involving the spill or release of hazardous 
materials (HazMat), we are required by federal law to be competent in handling 
those incidents appropriately. This requirement is based on the Superfund 
Amendments and Reauthorization Act of 1986 (SARA). SARA required OSHA 
and the US EPA to develop standards for the training of all responders to 
HazMat incidents. These OSHA standards were based on existing National Fire 
Protection Association (NFPA) standards.  

 
There are five levels of responders: 

  
First responder awareness level; 

 First responder operations level; 
Hazardous materials technician; 
Hazardous materials specialist; and, 
On-scene incident commander. 
 

In the Ohio HazMat & WMD Awareness for the First Responder course we 
learned that there are basic skills that every responder at the awareness level 
should be able to perform. Awareness level responders should be able to:  

 
Recognize the clues of a potential HazMat or WMD release; 
Identify the hazards of the incident and identify the product if possible; 
Isolate by staying out of the area and keeping others away;  
Protect lives by using information from the Emergency Response 

Guidebook; 
Notify other responders to initiate a response sequence: and, 
Initiate the Incident Command System. 
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HazMat/WMD Clues 
 
In the awareness class we learned about the six primary clues for detecting the 
presence of hazardous materials. You will recall that these clues can also help 
you distinguish whether you are dealing with a HazMat or WMD incident. 

 
 Occupancy or location 
 Markings or colors 
 Container shape and sizes 
 Placards and labels 
 Shipping papers and MSDS 
 Senses 

 
You also learned about the following types of harm caused by hazardous 
materials. This included harm caused by: 
 

 Thermal 
 Radiation 
 Asphyxiation 
 Chemical Harm 
 Etiological/biological  
 Mechanical 
 Psychological 

 
The book also covered the four ways hazardous materials could enter the body. 
These included inhalation, ingestion, skin/eye absorption and injection. At 
the awareness level you became proficient in using the Emergency Response 
Guidebook, and at realizing the need to notify additional responders to handle 
the situation. 
 
In the operations course, we built on the awareness skills and knowledge. 
Operations level personnel have a greater understanding of the possible hazards 
at the incident. They do not just isolate and protect, but are expected to take 
defensive actions to favorably change the outcome of the incident. Operations 
level responders are: 

 
…individuals who respond to releases or potential releases of 
hazardous substances as part of the initial response to the site 
for the purpose of protecting nearby persons, property, or the 
environment from the effects of the release. They are trained 
to respond in a defensive fashion without actually trying to 
stop the release. Their function is to contain the release from a 
safe distance, keep it from spreading, and prevent exposures. 
[OSHA 1910.120(q)(6)(ii)] 
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In the operations course we covered the following OSHA guidelines: 

 

• Knowledge of the basic hazard and risk assessment 
techniques; 

• Knowledge of how to select and use proper personal 
protective equipment provided to the first responder 
operational level; 

• An understanding of basic hazardous materials terms; 
• Knowledge of how to perform basic control, containment 

and/or confinement operations within the capabilities of the 
resources and personal protective equipment available with 
their unit; 

• Knowledge of how to implement basic decontamination 
procedures; and, 

• An understanding of the relevant standard operating 
procedures and termination procedures. 

 
This HazMat technician course is designed to meet OSHA’s third level of 
hazardous materials responders. It will also address the NFPA’s standards for 
the Technician level. 
 

 
OSHA’s definition, found in 29CFR 1910.120(q)(6)(iii), states that: 

 

Hazardous materials technicians are individuals who respond to 
releases or potential releases for the purpose of stopping the 
release. They assume a more aggressive role than a first 
responder at the operations level in that they will approach the 
point of release in order to plug, patch or otherwise stop the 
release of a hazardous substance. Hazardous materials 
technicians shall have received at least 24 hours of training equal 
to the first responder operations level and in addition have 
competency in the following areas and the employer shall so certify: 

(A) Know how to implement the employer's emergency response 
plan. 

(B) Know the classification, identification and verification of known 
and unknown materials by using field survey instruments and 
equipment. 
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(C) Be able to function within an assigned role in the Incident 
Command System. 

(D) Know how to select and use proper specialized chemical 
personal protective equipment provided to the hazardous materials 
technician. 

(E) Understand hazard and risk assessment techniques. 

(F) Be able to perform advance control, containment, and/or 
confinement operations within the capabilities of the resources and 
personal protective equipment available with the unit. 

(G) Understand and implement decontamination procedures. 

(H) Understand termination procedures. 

(I) Understand basic chemical and toxicological terminology and 
behavior. 

In order to help you understand your role at the technician level, each of these 
requirements will be addressed in its own unit. 

 
The requirements in OSHA 29 CFR 1910.120 are broad and 
general. This course will use requirements found in NFPA 472 to 
add specific detail to each module.  The requirements in NFPA 
are hazard based and are meant to apply across all disciplines.  
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Module 1 Unit 1 
Implementing the Emergency Response Plan 

 
The purpose of this unit is to review the required elements of an Emergency 
Response Plan. 

Learning Objectives 
At the end of this unit of training each student will demonstrate the ability to 
implement the Emergency Response Plan.  

Student Performance Objectives 
• Must explain how their local jurisdiction responds to a known HazMat 

incident. 
• Must demonstrate knowledge of the State of Ohio’s Emergency Response 

Plan. 
• Must be aware of the Federal Emergency Response Plan. 
• Must be able to identify the 12 items that OSHA requires to be included in 

an Emergency Response Plan. 
• Must be able to successfully complete competency evaluation 001.   

Resource List 
• Ohio’s Emergency Response Plan 
• The National Response Plan 
• OSHA 29 CFR 1910.120(q)(2) 
• Pen / Pencil / Highlighter 
• Scratch paper for notes 
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Module 1 Unit 1 
Implementing the Emergency Response Plan 

 
The first OSHA competency for the technician level is that the responder is to be 
able to implement the Emergency Response Plan (ERP). All jurisdictions in Ohio 
are part of a local ERP that is based on county responsibilities to coordinate 
emergency responders. The technician level responder needs to be aware of the 
local ERP, state ERP and the federal ERP. They should be aware of the role that 
they and their agency will play at a HazMat incident. The technician responder 
should know what resources are available and how to bring those resources to 
the incident site. Implementing the ERP can be as simple as notifying the 
dispatching center and requesting the resources needed for the situation, or as 
complex as requesting federal assets through the state’s governor. 
 
Local Emergency Response Plans 
 
Technicians should be familiar with how their organization develops and 
implements a response to a HazMat incident. You should be knowledgeable in 
requesting the appropriate resources to handle any size of incident. Since this 
information varies by each jurisdiction it cannot be covered in this course, but 
must be gleaned from local documents and authorities. You must know how your 
jurisdiction responds to a HazMat incident including the county levels of 
response. 
 
 
State Emergency Response Plans  
 
The State of Ohio also has an ERP. This plan coordinates state assets when 
they are needed to supplement local responders. Ohio’s Homeland Security and 
Emergency Management Agency is responsible for maintaining and coordinating 
this plan. 
 
Technicians should be aware that if local HazMat resources are exhausted, 
additional resources can be obtained from mutual aid agencies through 
agreements already in place throughout the state. 
 
The State of Ohio also has a HazMat Technical Advisory Committee (TAC) that 
assesses HazMat team types and response capabilities based upon accepted 
federal team typing standards. The standards assign teams to one of three levels 
of response:  
 

Type III teams are teams with basic equipment and training and are 
capable of handling known industrial chemicals;  
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Type II teams are trained and equipped to handle known and unknown 
industrial chemicals, and;  
 
Type I teams are prepared to handle advanced chemical terrorist agents 
in addition to known and unknown industrial chemicals.  
 

The TAC maintains the list and contact information for these teams and provides 
it to the Ohio Emergency Response Plan. A call to the state dispatch center is all 
an incident commander needs to do to bring additional HazMat personnel and 
equipment to an incident. The HazMat technician should have knowledge of their 
own team’s typing level and the requirement of how to maintain this level. 
 
Another state asset is the 52nd Weapons of Mass Destruction Civil Support 
Team. This National Guard team provides highly advanced equipment and 
trained personnel to assist local agencies with mass casualty terrorism incidents. 
Their mission is to identify the chemical, biological and/or radiological agent 
involved in an attack. They can be requested directly or through the State of 
Ohio. The 52nd is also available for demonstrations and exercises.  
 
Federal Emergency Response Plans 
  
The federal ERP is known as the National Contingency Plan, and is found in 
federal document 40 CFR part 300. Technicians should be familiar with this plan 
and can learn about it and how it functions by taking the federal on-line course 
known as IS-800. 
 
Federal assets must be requested by the governor of the state. When state 
assets are overwhelmed the governor with the assistance of the state EMA, can 
declare a state-of-emergency and request these federal assets.    
 

Standard Operating Procedures 
 
All agencies are required under 29 CFR 1910.120(q)(1) to develop emergency 
response plans, more commonly known as Standard Operating Procedures 
(SOPs). Your employer should have SOPs outlining how your team is expected 
to respond to HazMat incidents. The SOP should also include how you are to 
react and what actions you are expected to perform at the awareness, operations 
and/or HazMat technician level. 
 
OSHA requires the following:  
 

(q)(2) Elements of an emergency response plan. The employer 
shall develop an emergency response plan for emergencies which 
shall address, as a minimum, the following areas to the extent that 
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they are not addressed in any specific program required in this 
paragraph: 
 
(q)(2)(i) Pre-emergency planning and coordination with outside 
parties 
 
(q)(2)(ii) Personnel roles, lines of authority, training, and 
communication 
 
(q)(2)(iii) Emergency recognition and prevention 
 
(q)(2)(iv) Safe distances and places of refuge 
 
(q)(2)(v) Site security and control 
 
(q)(2)(vi) Evacuation routes and procedures 
 
(q)(2)(vii) Decontamination 
 
(q)(2)(viii) Emergency medical treatment and first aid 
 
(q)(2)(ix) Emergency alerting and response procedures 
 
(q)(2)(x) Critique of response and follow-up 
 
(q)(2)(xi) PPE and emergency equipment 
 
(q)(2)(xii) Emergency response organizations may use the local 
emergency response plan or the state emergency response plan or 
both, as part of their emergency response plan to avoid duplication. 
Those items of the emergency response plan that are being 
properly addressed by the SARA Title III plans may be substituted 
into their emergency plan or otherwise kept together for the 
employer and employee's use. 

 
As a competent technician you must know and follow your organizations SOPs. 
 
An example of a Standard Operating Procedure is attached:
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HazMat Team Standard Operating Procedures 
(example) 
 
 
Purpose 
This Standard Operating Procedure provides general procedures for the safe 
operation of the Hazardous Materials Response Team (HMRT). It is designed to 
meet OSHA 29 CFR 1910.120 “Hazardous Waste Operations and Emergency 
Response” regulations paragraph (q) and addresses NFPA 472, and 473.  
 
Chain of Command 

• Traditional Fire Division chain of command shall prevail. 
• The officer in charge of the HMRT shall brief with the on scene incident 

commander and on working incidents will normally become the hazardous 
materials branch officer. 

• The hazardous materials branch officer shall be responsible for working 
with and assigning current technicians to the following positions: 

o Lead tender timer  
o Decon coordinator 
o Research officer 
o Entry teams 
o Backup teams 
o HazMat EMS group 
o HazMat safety officer 

 
Personnel 
The HMRT will consist of hazardous materials technicians with current HazMat 
physicals.  The minimum level of qualified technicians shall be:  

• For Type III teams – 10 personnel  
• For Type II teams – 15 personnel 
• For Type I teams – 20 personnel 

 
Training 

• A technician must first be trained to the Ohio HazMat and WMD 
Awareness level or a 6 hour equivalent. 

• A technician must also be trained to the Ohio HazMat and WMD 
Operations level or a 16 hour equivalent. 

• A technician must be trained to the Ohio HazMat and WMD Technician 
level or its 40 hour equivalent. 

• HazMat technicians shall receive a minimum of 8 hours of refresher 
training per year. 

• Officers assigned to the HMRT will attend training courses aimed at 
attaining NFPA standard 472 Chapter 10 “Hazardous Materials Officer” 
Competencies. 

33



 

 

• HazMat technician officers shall also attend training aimed at attaining 
NFPA standard 472 Chapter 11 “Hazardous Materials Safety Officer” 
competencies. 

 
Staffing 
The minimum staffing for the HMRT at an incident shall be: 

• 1 officer currently trained as a HazMat technician.  
• 8 HazMat technicians to be assigned as: 

 Lead tender timer 
 Research officer 
 Decon officer 
 Entry team (2 members) 
 Backup team (2 members) 
 HazMat EMS officer 

 
Physicals 
All physicals for hazardous materials technicians shall follow the procedures as 
set forth in “OSHA 1910.120 (f) 
 
Billing 

• The HMRT will use the current procedures as outlined by the county EMA 
in which the incident occurs. 

• The Officer in charge of the HMRT shall be responsible for submitting an 
itemized bill to the host EMA within 10 business days for any billable 
HazMat/WMD incident. 

• The HMRT may bill for any and all supplies used-up or destroyed on a 
HazMat/WMD incident. 

• The HMRT may bill for any personnel costs required to handle the 
HazMat/WMD incident at their current pay rate plus benefits. 

 
Equipment and Supplies 
The HMRT leader shall be responsible for the ordering and replacement of all 
equipment and supplies to maintain their current state team typing level. 
 
Air Monitors 

• The HMRT leader shall be responsible for all air monitors used by the 
HMRT. 

• The HMRT shall calibrate all air monitors at least monthly. 
• All use of air monitors shall be logged on an Air Monitoring Log assigned 

to each air monitor. 
• All personnel using air monitors in potentially hazardous atmospheres 

must understand their proper use and limitations. 
 
Response  
The standard response for a hazardous materials incident shall be 2 engines, 1 
ladder, 1 chief, 1 medic, and the HMRT.  
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Job Descriptions 
Hazardous Materials Branch Officer (officer in charge of HMRT): Operates 
under the direction of the incident commander. Is responsible for: 

• The coordination of the HazMat branch. 
• The assignment of personnel roles within that branch. 
• Safe entry and operations with in the hot and warm zones. 
• Determining the safest level of chemical protective clothing ensembles to 

be used in the hot and warm zones. 
• Recommendation to the incident commander for the safe mitigation of the 

incident.  
 
Lead Tender Timer: Operates under the direction of the HazMat branch officer 
and follows the lead tender timer checklist and current dress-out procedures. Is 
responsible for: 

• Proper setup of the dress-out area. 
• Dressing out the Entry and Back-up teams in the prescribed chemical 

protective clothing ensemble. 
 
Decon Coordinator: Operates under the direction of the HazMat branch officer 
and follows the decon checklist. Is responsible for: 

• Coordination of the decon group. 
• Setup of the decon area. 
• Dressing the decon group in the prescribed chemical protective clothing 

ensemble. 
• Assisting in deconning the entry teams.  
 

Research Officer: Operates under the direction of the HazMat branch officer 
and follows the Research checklist. Is responsible for:   

• Identification of the hazardous properties of the chemical(s) involved. 
• Notification of outside agencies needed for assistance. 

 
Entry Teams: Operates under the direction of the HazMat branch officer and is 
responsible for a safe entry into the hot zone for the purpose of Identifying, 
verifying and mitigating the HazMat incident. 
 
Backup teams: Operates under the direction of the HazMat branch officer. Is 
responsible for assisting the entry team to meet entry goals and a safe and 
expedient rescue of a downed entry team member 
 
HazMat EMS Group: Operates under the direction of the HazMat branch officer 
and follows the EMS checklist. Is responsible for: 

• Pre-entry evaluations 
• Post-entry evaluations 
• Treatment of hazardous materials technicians exposed to hazardous 

chemicals.  
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HazMat Safety Officer: Operates under the direction of the scene safety officer 
and follows the safety officer’s checklist. Ensures the safety of personnel in the 
hazardous materials branch and, in some instances, may make entry with the 
entry team to assure the entry team’s safety. 
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Module 1 Unit 1  
Unit Quiz 

 
1. The 52 CST, Ohio EPA and ODH are part of…? 

a. The LEPC plan 
b. The State of Ohio response assets 
c. The ERP 
d. The NCP 
 

2. Your local jurisdiction’s ability to respond is part of the…? 
a. Local ERP 
b. NCP 
c. SERC 
d. GOG 
 

3. A Type III team is…? 
a. The highest trained and best equipped team 
b. Capable of handling known industrial chemicals 
c. Trained for WMD incidents 
d. Not equipped with air monitoring devices 
 

4. 40 CFR part 300 is where you can find the…? 
a. National Contingency Plan (NCP) 
b. Local Emergency Planning Committee (LEPC) plan 
c. FEMA guidelines for response 
d. Local SOP 
 

5. Which of the following is part of OSHA’s requirements for your emergency 
response plan? 

a. Site security 
b. Lines of authority  
c. Training requirements 
d. All of the above are requirements found in 29CFR1910.120(q)(2) 
 

6. An organization can use all or part of the local emergency response plan 
as part of their own response plans. 

a. True 
b. False 
 

7. Emergency recognition and prevention should be part of your emergency 
response plan. 

a. True 
b. False 
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8. Who can request federal assets? 

a. Anyone 
b. Incident commanders only 
c. Governors 
d. HazMat branch officers 
 

9. Which of the below would be considered a federal level asset…? 
a. FEMA’s Ohio Task Force 1 
b. 52nd CST 
c. Type I HazMat team 
d. Ohio Health Department 
 

10. SOP stands for…? 
a. Standard Operating Procedure 
b. Suggested Operating Procedure 
c. Standard Operating Plan 
d. Suggested Operating Plan 
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Module 1 
Unit 2 
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Module 1 Unit 2 
Field Survey Instruments 

Scope of Unit 
The purpose of this lesson is to train responders in the proper use of field survey 
instruments. 

Learning Objectives 
At the end of this unit of training each student will demonstrate knowledge and 
the ability to classify, identify, and verify known and unknown chemicals by using 
field survey instruments.  

Student Performance Objectives 
• Know the 9 DOT hazard classes. 
• Know the 3 classes and 2 divisions of inherent safety tested instruments. 
• Know the 6 types of direct reading instruments and give examples of each 

type. 
• Demonstrate an ability to operate at least 4 different direct reading 

instruments. 
• Must be able to successfully complete competency evaluations 005, 006, 

007, 008, 009, 010, 011, 014, 016, 017, and/or 018.   

Resource List 
• 4 different direct reading instruments 
• pH paper 
• Chemicals for demonstration and testing 
• Pen / Pencil 
• Scratch paper for notes 

References 
• Handbook for Responding to a Radiological Dispersal Device, Conference 

of Radiation Control Program Directors, Inc. 
• The University of Findlay Technician Manual 
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Module 1 Unit 2 
Field Survey Instruments 

 
 
INTRODUCTION 
 
According to OSHA, technicians must be 
able to “know the classification, 
identification and verification of known and 
unknown materials by using field survey 
instruments and equipment”. Quite simply, 
a technician should be able to use their 
knowledge, skills and available equipment 
to classify or identify unknown chemicals or 
to verify the classification and hazards of a 
known substance.  
 
To classify a substance you must 
remember that in both the Awareness and 
Operations courses you were given the 
nine classifications of hazardous materials according to the U.S. Department of 
Transportation. These classes are based upon a product’s ability to cause harm. 
We will learn to classify and verify products by using basic field survey 
instruments. These instruments are more commonly known as air monitors or 
direct reading instruments. 
 
Hazardous materials classes: 
 

• Class 1 Explosives 
• Class 2 Flammable, non-flammable or poisonous compressed gases 
• Class 3 Flammable liquids 
• Class 4 Flammable solids, spontaneous combustible materials or 

dangerous-when-wet materials 
• Class 5 Oxidizers or organic peroxides 
• Class 6 Toxic, poisonous and biological materials 
• Class 7 Radioactive materials 
• Class 8 Corrosives 
• Class 9 Other regulated materials  

 
Real-time air monitoring is essential to identify potential airborne hazards. 
Airborne contaminants can present a significant threat to human health. 
Identifying and quantifying these contaminants by air monitoring is an essential 
component of the health and safety program during a HazMat Incident. In 
addition to classifying and verifying the presence of hazardous materials, air-
monitoring data can also be used for: 
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• Assessing the health risks to the public and workers; 
• Selecting and verifying PPE levels; 
• Delineating work zones and areas where protection levels are needed; 
• Determining the extent and direction of dispersion; and, 
• Selecting actions to mitigate hazards safely and effectively. 

 
Direct-reading instruments were developed as early-warning devices for use in 
industrial settings where leaks or an accident could release a high concentration 
of a known chemical. Today, some direct-reading instruments can detect low 
concentrations of contaminants in the parts-per-million (ppm) range. Direct-
reading instruments provide information at the time of sampling and do not 
require sending samples to a laboratory for subsequent analysis. This ability of 
direct-reading instruments to provide real-time data enables rapid decision-
making for an incident. 
 
 
CHARACTERISTICS OF AIR-MONITORING INSTRUMENTS  
 
All equipment has uses and limitations and the same is true of air-monitoring 
instruments. During a HazMat response, the atmospheric conditions may even 
be aggressive to the monitoring equipment. Personnel in protective gear have 
limited dexterity and vision and so to be useful, air-monitoring instruments should 
be: 

• Portable and rugged; 
• Easy to operate with protective gear; 
• Inherently safe; and, 
• Able to generate reliable and useful results. 
 

 
Portability - A prime consideration 
for field instruments is portability. 
Air-monitoring devices should have 
handles and straps to enhance 
portability. Select instruments that 
have reinforced shells or frames, 
shock-mounted electronic packages, 
and padded containers for 
transportation. 
 
Exposure to the elements and to the 
test atmosphere itself is a concern 
for instruments repeatedly used in 
adverse conditions or as long-term 
monitors. Anodized or coated 
finishes, weather-resistant packaging, and remote sensors are effective in 
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reducing downtime and increasing useful life as well as increasing portability of 
the instrument. 
 
An internal power supply is important for portability; some instruments use 
replaceable or rechargeable batteries as the power source. An instrument should 
not be so heavy or bulky that it is difficult for a worker to carry. 
 
 
Easy Operation - Because many of these instruments were designed for 
industrial use, allowances may not have been made for using the instrument 
while wearing protective equipment. One must consider how easy it is to use the 
instrument while wearing gloves or how difficult it is to read the meter while 
wearing a respirator. Also, how quickly a worker can learn to operate the 
instrument correctly should be considered. 
 
Preparation time for use of the instrument should be short. Rapid warm-up, easy 
attachment of accessories, and quick instrument checks shorten preparation time 
and make the unit more user-friendly. 
 
Inherent Safety - The portable instrumentation used to characterize HazMat 
sites must be safe to use. Electrical devices, including monitoring instruments, 
must be constructed so as to prevent the ignition of a combustible atmosphere 
where they may be used. 
 
The NFPA has identified minimum design standards in its National Electrical 
Code (NEC). The code spells out the types of areas where hazardous 
atmospheres can be generated and the types of materials that generate these 
atmospheres. It also stipulates design safeguards acceptable for electrical 
equipment that is used in hazardous atmospheres. 
 
Hazardous atmospheres are defined as a mixture of any flammable material in 
air with a concentration within the material's flammable range.  
 

 
OSHA considers any atmosphere at or above 10% of a product’s 
LEL as Immediately Dangerous to Life and Health (IDLH).  
 

 
The NEC categories divide a hazardous atmosphere according to its Class, 
Group, and Division. 

 
Class and Group - Class is a category describing the type of flammable 
material that produces the hazardous atmosphere: 

• Class I: Consists of flammable vapors and gases such as gasoline 
and hydrogen. Class I is further divided into Groups A, B, C, and D 
on the basis of similar flammability characteristics (Table 1). 
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• Class II: Consists of combustible dusts like coal or grain and is 
divided into Groups E, F, and G (Table 2). 

• Class III: Consists of ignitable fibers such as produced by cotton 
milling. 
 

Division - Division is the term describing the "location" of generation and 
release of the flammable material. 

• Division 1: A location where the generation and release are 
continuous, intermittent, or periodic into an open, unconfined area 
under normal conditions. 

• Division 2: A location where the generation is only from a leak or 
failure from closed systems or containers. 

 

TABLE 1 - SELECTED CLASS I CHEMICALS BY GROUPS 
 
Group A Atmospheres: Acetylene 
 
Group B Atmospheres (not sealed in conduit 1/2 inch or larger) 
   
  1, 3-Butadiene 
  Ethylene oxide 
  Formaldehyde (gas) 
  Hydrogen 
  Manufactured gas (containing greater than 30% H2 by volume) 
  Propylene oxide 
  Propyl nitrate 
  Allyl glycidyl ether 
  n-Butyl glycidyl ether 

 
Group C Atmospheres 
(selected chemicals) 
 
Acetaldehyde 
Carbon monoxide 
Crotonaldehyde 
Dicyclopentadiene 
Diethyl ether 
Diisobutylamine 
Methyl acetylene 
Ethylene glycol 
Ether acetate 
 

 
 
 
 
Epichlorohydrin 
Ethylene 
Ethyl mercaptan 
Hydrogen cyanide 
Hydrogen selenide 
Hydrogen sulfide 
Morpholine 
Nitropropane 
 
 

 
 

 

Tetrahydrofuran 
Triethylamine 
Ethylene glycol 
Ethyl ether 
Hydrazine 
Tetraethyl lead 
(39 other) 
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Group D 
Atmospheres 
(selected chemicals) 
 
Ammonia 
Benzene 
Butane 
Di-isobutylene 
Ethane 
Ethyl alcohol 
Gasoline 
 

 
 
 
 
 
Heptane 
Hexane 
Isobutyl acetate 
Isoprene 
Isopropyl ether 
Methane (natural 
gas) 
Methanol  
Methyl ethyl ketone 
Styrene 
 

 
 
 
 
 
Toluene 
Vinyl acetate 
Vinyl chloride 
Xylene 
 

 

TABLE 2 - SELECTED CLASS II CHEMICALS BY GROUPS 
 
 

Group E Conductive Dusts 
 
Atmospheres containing metal dusts including aluminum, magnesium and their commercial 
alloys, and other metals of similarly hazardous characteristics. 
 
 

Group F Semi-Volatile Dusts 
 
Atmospheres containing carbon black, coal, or coke dust with more than 8% volatile material. 
 

Group G Nonconductive Dusts 
 
Atmospheres containing flour; starch; grain; carbonaceous; chemical thermoplastic; 
thermosetting; or molding compounds. 
 

Source: Classification of Gases, Vapors and Dusts for Electrical Equipment in 
Hazardous (classified) Locations, 1986 National Fire Protection Association ANSI/NFPA 
497M. 
 
Controls - The following three methods of construction exist to prevent a 
potential source from igniting a flammable atmosphere: 

• Explosion-Proof - Explosion-proof instruments allow the flammable 
atmosphere to enter. If an arc is generated, the ensuing ignition is 
contained within the specially built enclosure of the instrument. 
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• Intrinsically Safe - An intrinsically safe device is not capable of 
releasing sufficient electrical or thermal energy to cause ignition of a 
hazardous atmosphere. 

• Purged - The arcing or flame-producing device is buffered from the 
flammable atmosphere with an inert gas.  

 
Certification - If a device is certified as explosion-proof, intrinsically safe, or 
purged for a given class, division, and group and is used, maintained, and 
serviced according to the manufacturer's instructions, it will not contribute to 
ignition. All certified devices must be marked to show class, division, and group. 
Testing is performed by such organizations as Underwriters' Laboratory Inc. (UL) 
or Factory Mutual Research Corp. (FM). 
 
In an area designated as Division 1, there is a greater probability of generating a 
hazardous atmosphere than in a Division 2 atmosphere; therefore, the test 
protocols for Division 1 certification are more stringent than those for Division 2. 
Thus a device approved for Division 1 is also permitted for use in Division 2, but 
not vice versa. For most response work, this means devices approved for Class I 
(vapors, gases), Division 1 (areas of ignitable concentrations), Groups A, B, C, or 
D should be chosen whenever possible. At a minimum, an instrument should be 
approved for use in Division 2 locations. 
 

 
Reliable and Useful Results - The response time, sensitivity, amplification, 
accuracy, precision, selectivity, and calibration of an instrument are important in 
evaluating the reliability and usefulness of the data the instrument generates. 
 
Response time is the interval between an instrument "sensing" a contaminant 
and generating the data that is important in producing reliable and useful results 
in the field. Response times for direct-reading instruments may range from a few 
seconds to several minutes and depend on: 

 
• Test(s) to be performed; 
• Type of sensor; 
• Length of hose the sample travels through; 
• Required sampling time; 
• Speed of data generation and display; and, 
• The sensitivity of the instrument. 

 
Sensitivity - Sensitivity is defined as the ability of an instrument to accurately 
measure changes in concentration. Sensitive instruments can detect small 
changes in concentration. Even slight concentration changes can sometimes be 
dangerous. 
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Sensitivity of the instrument is also a factor of the detection limit. The lower the 
detection limit, the more sensitive the instrument. The lower detection limit is 
defined as the lowest concentration to which the instrument will respond. 
 
Amplification - A term often used synonymously (but incorrectly) with sensitivity, 
amplification is an instrument's ability to increase very small electronic signals 
from the detector to the readout. Changing the amplification of the detector does 
not change its sensitivity. Radio frequency, pulsed DC or AC power lines, 
transformers, generators, and radio-wave transmitters (walkie talkies) can affect 
instruments with amplified circuits. 
 
Accuracy - The closeness of the true value and the instrument reading. 
 
Precision - The reproducibility of the same value as measured by the meter. 
These factors can be indicated by the error factor. For example, some 
colorimetric detector tubes may have an error factor of +/- 35% of the true value, 
meaning the actual concentration of the chemical being measured is within a 
range of 35% higher or lower than the tube reading and therefore not very 
precise. 
 
Selectivity - The ability of an instrument to detect and measure a specific 
chemical or group of similar chemicals. Additionally, selectivity is dependent on 
interfering compounds that may produce a similar response in the instrument, but 
not be the chemical or group of chemicals for which analysis is being conducted. 
Selectivity and sensitivity must be reviewed and interpreted together. 
Interference can affect the accuracy of the instrument reading, thus producing 
incorrect data. 
 
Calibration and Relative Response - For an instrument to function properly, it 
should be calibrated prior to use. Calibration is the process of adjusting the 
instrument readout so it corresponds to the actual concentration. Calibration 
involves checking the instrument results with a known concentration of a gas or 
vapor to see whether the instrument gives the proper response. 
 
 
Types of Direct-Reading Instruments 
 
There are several types of instruments used to detect hazardous atmospheres. 
During investigation, the below sequence of air monitoring should be followed in 
order to provide safety to personnel and prevent damage to the instruments: 
 

• Corrosive gas; 
• Oxygen; 
• Flammability/explosivity; 
• Toxic; 
• Radiological; and, 
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• Specialized monitoring/analysis devices. 
 
The above sequence becomes an analysis process for identifying unknown 
solids, liquids and/or gasses. 
 
Corrosive gas – Attaching a 12” piece 
of pH paper to the end of a broom 
handle will provide an early warning 
that corrosive gasses are present in an 
atmosphere. The identification of 
corrosive gasses will help the 
responder to protect other instruments 
that might be destroyed by this type of 
atmosphere. pH paper will turn colors 
in the presence of an acid gas (red) or 
basic gas (green to blue). Wetting one 
end of the paper will allow a faster 
reaction with some corrosives. The 
presence of corrosive gasses also 
indicates to the responder the need for 
higher levels of chemical protection. pH paper can also be used to verify that a 
corrosive chemical with a high vapor pressure is present at a scene. 
 
Oxygen - Oxygen indicators are used to evaluate an atmosphere for two 
reasons:  
 
First is oxygen content for respiratory health. Normal air is 20.9% oxygen. By 
OSHA standards, oxygen levels less than 19.5% are considered to be oxygen-
deficient and ventilation must be used to raise the oxygen level or a supplied air 
respirator must be worn; and, second, the increased risk of combustion. 
OSHA considers oxygen levels above 23.5% to be oxygen-enriched and thus 
increase the risk of combustion.  
 
The most useful range of response for the instrument is from 0% to 25% oxygen-
content. Decreases in the oxygen content of an area might indicate the presence 
of another substance. 
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Principle of Operation - Oxygen indicators have two principal components for 
operation: the oxygen sensor and the meter readout. In some units, air is drawn 
into the oxygen detector with an aspirator bulb or pump; in other units, the 
ambient air is allowed to diffuse to the sensor. The oxygen detector uses an 
electrochemical sensor to determine the oxygen concentration in air. A typical 
sensor consists of two electrodes, a housing containing a basic electrolytic 
solution, and a semi-permeable Teflon™ membrane. 
 
Oxygen molecules (O2) diffuse through the membrane into the solution. 
Reactions between the oxygen, the solution, and the electrodes produce a 
minute electrical current proportional to the oxygen content. The current passes 
through the electronic circuit; the resulting signal is shown as a needle deflection 
on a meter or as a digital reading. Oxygen sensors must be replaced every 1 to 
1.5 years, regardless of use. 
 
Limitations and Considerations - Readings will vary with the absolute 
atmospheric pressure and temperature of the original calibration.  
 
The actual percentage of oxygen does not change with altitude. However, as 
pressure decreases with higher altitude, less O2 molecules are forced through 
the sensor cell. Consequently, an O2 indicator calibrated at sea level and 
operated at an altitude of several thousand feet will falsely indicate less oxygen
than the actual amount. Therefore, it is necessary to calibrate at the altitude
the instrument is used. 
 
The temperature can affect the response of oxygen indicators. Their normal 
operating range is 32°F to 120°F. Response times slow as the temperature 
decreases. At low temperatures, the sensor may even be damaged if the solution 
freezes. The instrument should be calibrated at the temperature at which it will be 
used. 
 

Membrane 

Electrode 

Electrolyte Solution 
(KCl or KOH) 

(+) 

(-) 
 
 
Meter 
Face 

O2  O2  O2 O2 

SCHEMATIC OF OXYGEN SENSOR 
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Combustible-Atmosphere Indicators - Combustible-gas indicators (CGIs) 
measure the concentration of a flammable vapor or gas in the air, indicating the 
results as a percentage of the lower explosive limit (LEL) compared to the 
calibration gas. Warning: explosivity or LEL meters require oxygen (19.5% or 
more) to operate correctly. Without proper oxygen, the instrument might provide 
the user with false information and the user may enter an unsafe atmosphere. 
 
Principle of Operation - Combustible-gas indicators use a combustion chamber 
containing a filament that reacts with the flammable gas. To facilitate combustion, 
the filament is coated with a catalyst (like platinum or palladium) and operates as 
part of a balanced resistor circuit called a Wheatstone Bridge. The heated 
filament reacts with the gas on the immediate surface of the element, thus raising 
the temperature of the filament, which correspondingly raises the readout on the 
meter. 

 
Limitations and Considerations - The response of the instrument is 
temperature dependent, oxygen dependent, subject to being fouled by certain 
compounds and cannot discern what flammable chemical it is detecting. 
 
If the temperature at which the instrument is zeroed differs from the sample 
temperature, the accuracy of the reading can be affected. 
 
The instruments are intended for use only in normal oxygen atmospheres. 
Oxygen-deficient atmospheres can produce lowered readings. Also the safety 
guards that prevent the combustion source from igniting a flammable atmosphere 
are not designed to operate in an oxygen-enriched atmosphere. 
 
Organic lead vapors (e.g., gasoline vapors), sulfur compounds, and silicone 
compounds will foul the filament. Most units have an optional filter that protects 
the sensor from leaded vapors. Acid gases (e.g., hydrogen chloride and 
hydrogen fluoride) can corrode the filament. 
 
When a meter is calibrated to one particular gas or vapor, it cannot give an 
absolute value for a different chemical. This results in an inherent error during 
most monitoring activities. For a valid measurement, the instrument must be 
recalibrated to the new contaminant or the value converted mathematically. This 
is critical for Industry as they need exact readings to determine acceptable levels 

WHEATSTONE BRIDGE 

51



 

 

for entry into non-IDLH atmospheres. Response factors are of less concern in 
emergency response since any level of LEL should lead a responder to wear fire 
or flash protection if entry into the area is required. 

TABLE 3 - RELATIVE RESPONSE FOR A COMBUSTIBLE-GAS 

INDICATOR CALIBRATED TO PENTANE 
 

 
Chemical Concentration 

(% LEL) 
Meter Response

(% LEL) 

 
Relative Response 

Factor 
Methane 50 85 1.7 
Acetylene 50 60 1.2 
Pentane 50 50 1 

1,4,-Dioxane 50 37 .74 
Xylene 50 27 .54 

Source: Portable Gas Indicator, Model 250 & 260, Response Curves, Mine Safety 
Appliances Company, Pittsburgh, PA. 
 
The response factor gives a numerical correlation between the actual 
concentration and the numerical display on the meter. It is a factor that is used to 
convert the instrument readings to a more accurate number. 
 
CGIs can be used to verify that a flammable gas or liquid has been released or to 
classify the unknown product as a flammable gas or liquid. 

 
Toxic-Atmosphere Monitors - There is a need to determine if toxic vapors are 
present and to identify them. Since toxic meters are not all intrinsically safe, they 
are used after explosive hazards are determined to not be present. Toxic 
atmospheric monitoring is performed to: 
 

 Identify airborne concentrations that could pose a toxic risk to response 
workers and the public; 

 Evaluate risk; 
 Determine the need for and type of PPE; and, 
 Establish work zones or areas where contaminants are or are not present. 

 
Typically carbon monoxide and hydrogen sulfide sensors are used in a multi-gas 
detector to cover the area of toxicity. They are usually a chemical sensor and 
read in parts-per-million (ppm). There are, however, several different types of 
sensors and instruments that can be used to determine toxicity, from a specific 
chemical sensor to colorimetric devices. 
 
Radiological - In situations where you suspect radiation initial entry should be 
made with radiation monitors. Radiation monitors can be used to verify that a 
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radioactive product is present, or to classify the unknown product as being a 
radioactive material. 
 
Much equipment is available for detecting radiation, from the still useful fifty-year-
old detection devices of the old civil defense organizations to more modern 
electronic devices that can even identify the Isotope. 

 
CDV 700 and 715s, radiation 
pagers, and isotope identifiers are 
all examples of radiological 
indicators. 
 
Some units are designed to survey 
an area for the presence of Gamma 
radiation; others are for determining 
the presence of contamination 
 
Radiation pagers are a combination 
dose and rate meter that can be 
used to alert the wearer to changes 
in background radiation levels and 
the accumulated dose he or she has 

received since entering the area. 
 
Dose is the general term for the quantity of radiation absorbed. Rate is the 
amount of dose delivered per unit of time, 
usually expressed as rem per hour. 
 
HazMat technicians should limit their total 
accumulative dose to 5000mrem over the 
course of the incident unless entry is for life 
safety (rescue) or protecting critical property. 
Then dose amounts should not exceed 
50,000mrem or 10,000mrem respectably. A 
Rate of 1000mrem/hr would give the 
responder 5000mrem in 5 hours time. 
 
 
Specialized Monitoring/Analysis Devices – There are 18 different types or 
technologies of monitoring equipment listed in NFPA 472’s technician level 
guidelines. These range from the inexpensive clip-on personal detector to the 
expensive gas chromatograph or mass spectrometry unit that can identify certain 
unknown substances. We have already discussed some of these and will briefly 
discuss a few more; however, the technician must become familiar with the 
equipment their team uses. They must be aware of the operational deficiencies 
of their particular detectors as well as the limitations of use. 
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NFPA 

8.2.1.3.4 
Identify capabilities and limitations of the following: 
1) Biological immunoassay indicators 
2) Chemical agent monitors 
3) Colorimetric indicators 
4) Combustible gas indicators 
5) DNA fluoroscopy 
6) Electro chemical cells 
7) Flame ionizing detector 
8) Gas chromatograph/mass spectrometer 
9) Infrared spectroscopy 
10) Ion mobility spectroscopy 
11) Mass channel analyzer 
12) Metal oxide sensor 
13) Photo ionization detector 
14) Polymerase chain reaction 
15) Radiation detection and measurement instruments 
16) Raman spectroscopy 
17) Surface acoustical wave 
18) Wet chemistry   

 
 
Colorimetric Indicator Tubes (Detector Tubes) 
 
Principle of operation: colorimetric indicator 
tubes consist of a glass tube with an indicating 
chemical. The tube is connected to a piston or 
bellows type pump. A known volume of 
contaminated air is pulled through the tube by 
the pump at a predetermined rate. The 
contaminant reacts with the indicator chemical 
in the tube, producing a change in color. The 
length of the material in the tube that has 
changed color is proportionate to the 
contaminant concentration. 
 
Detector tubes are normally chemical-specific. 
There are different tubes for different gases. Concentration ranges on the tubes 
may be in the ppm or percent range. 
 
Detector tubes have the disadvantage of poor accuracy and poor precision. 
However, the selection of different tubes is high so the tubes are useful to 
determine which contaminant is present.  
 
The chemical reactions involved in the use of the tubes are affected by 
temperature. Cold weather slows the reactions and thus the response time. Hot 

Colorimetric Indicator Tubes 
Source: http://www.envisupply.com 
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temperatures can break down the reaction chemicals within the tube. The tubes 
should be stored at a moderate temperature or even refrigerated during storage 
prior to use. 
 
The manufacturer's instructions usually indicate if humidity is a problem and list 
any correction factors to use if the tube is affected by humidity. 
 
The chemical used in the tubes deteriorates over time. Thus the tubes are 
assigned a shelf life that varies from 1 to 3 years. Shelf life can be extended by 
refrigeration but the tube should equilibrate to ambient temperature before use. 
 
One advantage detector tubes posses is that you can select a tube that is 
specific to a chemical. However, some tubes will respond to interfering 
compounds. Fortunately, the manufacturer provides information with the tubes on 
interfering gases and vapors. 
 
Interpretation of results can also be a problem. Since the tube's length of color 
change indicates the contaminant concentration, the user must be able to see 
the end of the stain. Some stains are diffused, or have uneven endpoints making 
it difficult to read. When in doubt, use the highest value that would be obtained 
from reading the different aspects of the tube. 
 
The total volume to be drawn through the tube varies with the tubes. The volume 
needed is given as the number of pump strokes needed for that particular tube, 
i.e., the number of times the piston or bellows is manipulated. Also, the air does 
not instantaneously go through the tube. It may take 1 to 2 minutes for each 
volume (stroke) to be completely drawn. Therefore, sampling times can vary from 
1 to 30 minutes per tube. This can make the use of detector tubes time-
consuming. 
 
Photo Ionization Detector (PID) - This instrument detects concentrations of 
ionizable gases and vapors in air by using an ultraviolet light (UV) source to 
ionize the airborne contaminant. Once the gas or vapor is ionized in the 
instrument, it can be detected and measured. 
 
A fan or pump draws air into the detector of the instrument. The contaminants 
are exposed to a high-frequency radiation light source, such as UV light, and the 
resulting negatively charged particles (ions) are collected and measured on a 
charged plate to produce a current. The measured current is proportional to the 
number of ionized molecules or concentration of the contaminants in air. 
 
All atoms and molecules are composed of particles: electrons, protons, and 
neutrons. The energy required to remove the outermost electron from the 
molecule is called the ionization potential (IP) and is specific for any compound 
or atomic species. IPs are measured in electron volts (eV). (See Table 4 below 
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for a list of chemicals and their IP.) The NIOSH pocket guide is one source of 
information on the Ionizing potential for many chemicals. 
 
The advantage of a PID is that smaller amounts of certain products can be 
detected (as low as 1 ppm). The disadvantage is that it cannot detect a chemical 
with an ionizing potential above the PID’s lamp size.  
 
 
 
 
 
 
 
 

Chemical Ionization Potential (eV) 
Hydrogen cyanide 
Carbon dioxide 
Methane 
Hydrogen chloride 
Water 
Oxygen 
Chlorine 
Propane 
Hydrogen sulfide 
Hexane 
Ammonia 
Vinyl chloride 
Acetone 
Benzene 
Phenol 
Ethyl amine 

13.9 
13.8 
13.0 
12.5 
12.6 
12.1 
11.5 
11.1 
10.5 
10.2 
10.1 
10.0 
  9.7 
  9.2 
  8.5 
  8.0 

 
 
 
 
M-8 Chemical Agent Detector 
Paper  
 
One of the first items that might 
be used in a terrorism event is 
chemical detector (M-8) paper. 
M-8 paper provides a 
qualitative detection (color 
change) in the presence of 
liquid nerve or blister agents. It 

TABLE 4 – PHOTO IONIZATION POTENTIALS OF SELECTED 
CHEMICALS 

M-8 Chemical Paper 
Source: http://www.ki4u.com 
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will not detect vapors. The color change is compared to the color printed on the 
inside cover to presumptively identify the agent; however, the paper will respond 
to a number of other chemicals, mainly organic solvents. 
 
M-8 paper is best used during initial reconnaissance, or even the initial rescue 
missions into the incident site, to screen suspicious liquids. If no color change is 
indicated, nerve and blister agents can probably be eliminated. A positive 
response should be combined with other information before a conclusion that an 
agent is actually present is reached.  
 
 

M-9 Chemical Agent Detector Paper1 
 
M-9 paper will change color to red in the presence of 
liquid chemical agent droplets. It has a sticky back so 
that it can be fastened to protective garments and 
equipment to disclose contamination. It has the ability to 
“wick” very small droplets to make visible spots where 
none would appear on M-8 paper. 
 
M-9 paper is also less sensitive to other chemicals than 
the M-8 paper, but does not differentiate between nerve 
and blister agents. 

 
Both M-8 & M-9 detect liquids only. 
 

                                            
1 M-9 Paper Photo Source: http://www.carson.army.mil/Moblas/NBC/CBRN%20101-
2_files/image011.gif  Retrieved August 15, 2007. 

M-9 Paper 
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M256A1 Chemical Agent Detector Kit2 
 
This kit has the capability to detect nerve, 
blood, and blister agents. It will detect 
nerve and blood agents below the IDLH 
level, and mustard agents below the 
incapacitating dose. It will also detect CX. 
It does not detect choking agents.  
 
While designed for use in full military 
protective clothing, the M256A1 Chemical 
Agent Detection Kit does require some 
practice to manipulate. It is the most 
widely used military detection kit and is 
best used during the initial recon of a site 
to determine the class of agent involved. It 
takes about 15 minutes from start to finish 
performing the whole series of tests. 
 
Training kits are also available (M28/M29). 
 

ICAM 
 
The Chemical Agent Monitor, or CAM, is a 
hand-held, battery-operated, post attack device 
for monitoring chemical agent contamination on 
personnel or equipment. It detects vapors of 
chemical agents and discriminates between 
nerve (G-, VX) and mustard agents (H, HD, 
HN). It is designed for use by individuals in full 
protection and is used to sort contaminated 
personnel and equipment from clean. The ICAM 
(Improved Chemical Agent Monitor) is a newer 
model which simplifies maintenance. 

 
A semi-quantitative indication of the amount of an agent’s presence is provided 
by the number of bars which appear on the LCD screen (0-8 bars). 
 
One limitation of the CAM is that certain organic solvents can produce a false 
positive response, so the operator needs to be trained to determine what may be 
in the area that could cause a false response.  

                                            
2 M256A1 Photo Source http://www.carson.army.mil/Moblas/NBC/CBRN%20101-
2_files/image009.jpg, Retrieved August 8, 2007 

M256A1 Kit 
 

ICAM 
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APD 2000 
 
The Advanced Portable Detector (APD) simultaneously detects 
nerve and blister agents, recognizes pepper spray and mace and 
identifies hazardous compounds. It is also available with a radiation 
dosimeter. It can detect GA, GB, GD, VX, HD, HN, and L pepper 
spray and mace. This unit is a point source detector used to 
identify visual amounts of an unknown liquid. 
 

SAW-MINICAD3 
 
The SAW-MINICAD is capable of detecting 
concentrations of G and H-agents in vapor 
form. It is not as sensitive as the CAM/ 
ICAM or APD 2000. The device uses 
surface acoustic wave technology for 
detection. It weighs slightly over one pound. 
 

 
Gas Chromatograph/Mass Spectrometer GC/MS  
 
Another field-deployable instrument is 
the (gas chromatograph/mass 
spectrometer) GC/MS. It is packaged in 
a suitcase-sized box and can be used 
by trained personnel in a field location 
to quantitatively identify chemical 
agents in soil, vapor or liquid samples. It 
can detect chemical agents below 
TWA/AEL levels. Technology advances 
continue to shrink the size of these 
units. 

                                            
3 SAW MiniCAD MK II Photo Source 
http://media.msanet.com/NA/USA/PortableInstruments/ToxicGasandOxygenIndicators/MiniCADm
kII/SawMiniCAD.jpg, Retrieved August 10, 2007 

APD 2000 

SAW MiniCAD MK II 

Field Portable GC/MS 
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Biological Detection and Identification 
 
The selection of identification equipment 
for biological agents is much smaller and 
there are currently a limited number of 
items which can be used to detect and 
identify biological agents in the field. False 
positives and false negatives still plague 
these detectors. 
 
The technology is improving regularly on 
the field test kits that are available. (See 
photo at left4 and article on the next page 
with reference to the RAMP® Biodetection 
System.) 
 
 
 
 

 
 
 
 
 

                                            
4 Response Biomedical Corporation, RAMP Biodetection System, 
http://www.responsebio.com/products_biodefense_ramp_starter_kit.asp?menu=3&submenu=4 , 
Retrieved August 15, 2007 

RAMP Biodetection System 
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Association of Analytical Communities (AOAC) Article5 

 
                                            
5 Association of Analytical Communities, Newsletter November / December 2004, 
http://www.aoac.org/DHS_release.pdf, Retrieved August 15, 2007 
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EXERCISE MODULE 1 UNIT 2 
HANDS-ON WITH AIR MONITORS 

 
 

 
Time Allotted: 60 minutes 
 
Equipment needed: (2) 4 gas air monitors 
 P.I.D. 
 pH paper    
 Calibration gas 
 
Supplies needed: Acetone 
 Acetic acid (vinegar) 
 Hydrochloric acid (The Works toilet bowl cleaner) 
 Ammonia (window cleaner) 
 4 small containers with lids or covers 
 Calibration gas 
 
Methodology:    The instructor will give you a scenario that is based 

on the student performance objectives in this unit. 
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Module 1 Unit 2 
Unit Quiz 

 
 

1. The alarm level for an oxygen deficient atmosphere is…? 
a. 20.9% 
b. 15% 
c. 19.5% 
d. 23.5% 

 
2. The alarm level for an oxygen enriched atmosphere is…? 

a. 20.9% 
b. 15% 
c. 19.5% 
d. 23.5% 

 
3. The alarm level for the IDLH level of a flammable vapor or gas is…? 

a. 10% of the product in the air 
b. 10% of the product’s L.E.L 
c. 10% of the product’s U.E.L. 
d. 10% of the product’s flash point 

 
4. When in contact with acidic vapors, pH paper turns…? 

a. Green 
b. Blue 
c. Gray 
d. Red 

 
5. If a monitor is tested and certified for Class II Division 1 atmospheres, it is 

considered to be …? 
a. Intrinsically safe 
b. Inherently sound 
c. Inevitably sad 
d. Explosion resistant 

 
6. Low oxygen levels can cause…? 

a. Low oxygen readings on an air monitor 
b. Incorrect readings on an LEL sensor 
c. High CO readings 
d. Both a and b are correct 
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7. In order for a PID to detect a substance its lamps I.P. must be…? 

a. More then the products I.P. 
b. Less then the products I.P. 
c. The same as a products I.P. 
d. 10.7 e.v. 

 
8. M-8 and M-9 detect? 

a. Products of combustion 
b. Chemical warfare agents 
c. Alpha and Beta only 
d. Hydrocarbons only 

 
9. The LEL reading on an air monitor is accurate for all combustible gasses. 

a. True 
b. False 

 
10. As you monitor an area around and unknown product you get no color 

change to the pH paper, the oxygen level drops from 20.9 to 20.8 and 
your LEL is reading 2%. This would lead you to identify the product as…? 

a. An oxydizer 
b. A corrosive 
c. A flammable 
d. Acetone 
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Module 1 Unit 3 
The Incident Command System 

Scope of Unit 
The purpose of this lesson is to review the use of the Incident Command System 
(ICS) at a HazMat incident. 

Learning Objectives 
At the end of this unit of training each student will demonstrate the ability to 
function in an assigned role of the ICS.  

Student Performance Objectives 
• List the 10 OSHA procedures for handling the emergency response. 
• List the 8 positions of the HazMat branch. 
• Properly complete the checklist of each position in the HazMat branch. 
• Properly complete ICS 200 forms. 
• Must be able to successfully complete competency evaluation 004. 

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• HazMat branch forms 
• ICS-200 forms 
• Pen / Pencil 
• Scratch paper for notes 

References 
• OSHA 1910.120 
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Module 1 Unit 3 
The Incident Command System  

 
 
The HazMat technician must be able to function within an assigned role in the 
incident command system (ICS). Incident command was taught in the Awareness 
course and refreshed in the Operations training. In this unit we will focus on the 
typical assigned roles in a HazMat/WMD incident. 
 
Under OSHA 1910.120(q)(3) the following 10 items are required to be addressed 
at each HazMat incident.: 
 

(q)(3) Procedures for handling emergency response. 
 
(q)(3)(i) The senior emergency response official responding to an 
emergency shall become the individual in charge of a site-specific 
Incident Command System (ICS). All emergency responders and 
their communications shall be coordinated and controlled through 
the individual in charge of the ICS assisted by the senior official 
present for each employer. 
 
NOTE TO (q)(3)(i). - The "senior official" at an emergency response 
is the most senior official on the site who has the responsibility for 
controlling the operations at the site. Initially it is the senior officer 
on the first-due piece of responding emergency apparatus to arrive 
on the incident scene. As more senior officers arrive (i.e. , battalion 
chief, fire chief, state law enforcement official, site coordinator, etc.) 
the position is passed up the line of authority which has been 
previously established.  
 
(q)(3)(ii) The individual in charge of the ICS shall identify, to the 
extent possible, all hazardous substances or conditions present 
and shall address as appropriate site analysis, use of engineering 
controls, maximum exposure limits, hazardous substance handling 
procedures, and use of any new technologies. 
 
(q)(3)(iii) Based on the hazardous substances and/or conditions 
present, the individual in charge of the ICS shall implement 
appropriate emergency operations, and assure that the personal 
protective equipment worn is appropriate for the hazards to be 
encountered. However, personal protective equipment shall meet, 
at a minimum, the criteria contained in 29 CFR 1910.156(e) when 
worn while performing fire fighting operations beyond the incipient 
stage for any incident. 
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(q)(3)(iv) Employees engaged in emergency response and 
exposed to hazardous substances presenting an inhalation hazard 
or potential inhalation hazard shall wear positive pressure self-
contained breathing apparatus while engaged in emergency 
response, until such time that the individual in charge of the ICS 
determines through the use of air monitoring that a decreased level 
of respiratory protection will not result in hazardous exposures to 
employees. 
 
(q)(3)(v) The individual in charge of the ICS shall limit the number 
of emergency response personnel at the emergency site, in those 
areas of potential or actual exposure to incident or site hazards, to 
those who are actively performing emergency operations. However, 
operations in hazardous areas shall be performed using the buddy 
system in groups of two or more. 
 
(q)(3)(vi) Back-up personnel shall be standing by with equipment 
ready to provide assistance or rescue. Qualified basic life support 
personnel, as a minimum, shall also be standing by with medical 
equipment and transportation capability. 
 
(q)(3)(vii) The individual in charge of the ICS shall designate a 
safety officer, who is knowledgeable in the operations being 
implemented at the emergency response site, with specific 
responsibility to identify and evaluate hazards and to provide 
direction with respect to the safety of operations for the emergency 
at hand.  
 
(q)(3)(viii) When activities are judged by the safety officer to be an 
IDLH and/or to involve an imminent danger condition, the safety 
officer shall have the authority to alter, suspend, or terminate those 
activities. The safety official shall immediately inform the individual 
in charge of the ICS of any actions needed to be taken to correct 
these hazards at the emergency scene. 
 
(q)(3)(ix) After emergency operations have terminated, the 
individual in charge of the ICS shall implement appropriate 
decontamination procedures. 
 
(q)(3)(x) When deemed necessary for meeting the tasks at hand, 
approved self-contained compressed air breathing apparatus may 
be used with approved cylinders from other approved self-
contained compressed air breathing apparatus provided that such 
cylinders are of the same capacity and pressure rating. All 
compressed air cylinders used with self-contained breathing 
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apparatus shall meet U.S. Department of Transportation and 
National Institute for Occupational Safety and Health criteria. 

 
 
Incident Command Positions 
 
The technician should be familiar with the ICS/NIMS process. In this section we 
will concentrate on the positions within the HazMat branch. 
 
HazMat Branch Officer – The person designated by the incident commander to 
head the HazMat branch. He/she will be responsible for all of the operations of 
the HazMat branch. 
 
Research Officer – The individual or leader of the group who is responsible for 
gathering the information on the chemical properties of the product, the container 
involved and the environment effected by the release. 
 
HazMat Medical Officer – The individual or leader of the group who is 
responsible for the health of the entry and back-up team members. 
 
Lead Tender Timer – The individual responsible for the proper dress-out of the 
entry and back-up teams. 
 
HazMat Safety Officer – The individual or leader of the group working directly 
under the incident safety officer to maintain health and safety in the HazMat 
branch. Under OSHA this person must be knowledgeable in HazMat operations. 
The HazMat safety officer is responsible to develop the OSHA site safety plan. 
 
Entry Team member – A HazMat technician assigned to don proper personal 
protective equipment and enter the hot zone to perform a given task. 
 
Back-up Team member – A HazMat technician assigned to don proper personal 
protective equipment and assist the entry team and/or rescue a downed entry 
team member. 
 
Decon Officer – The individual or leader of the group responsible for the set-up 
and staffing of the decontamination area. 
 
Checklists can assist any member in better performing their assigned role. 
For use in this course checklists for all of the above roles have been 
included. Technicians should become familiar with their own team’s forms 
and response positions.  
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Incident Specific Health and Safety Planning 
 
Federal law, along with good safety practices, requires that the IC prepare a site-
specific health and safety plan for complex or long term responses. The plan may 
be a fill-in-the-blank form, such as the ICS-200 forms, or a more customized 
document. Either format may be used as long as all the information required to 
protect personnel is provided. Incident command forms are also part of this plan. 
 
Preliminary Evaluation - A preliminary evaluation must be performed to 
determine the health and safety hazards that may immediately impact the 
operation. This evaluation must be done rapidly during the initial stages of the 
emergency response. The initial evaluation must obtain information to determine 
the health and safety issues. The decision to send an entry crew into a chemical-
release area should be made based on employee health and safety. After site 
entry has occurred, a more thorough evaluation may be possible.  
 
The preliminary evaluation should determine: 
 

• Incident nature and location; 
• Task hazard analysis; 
• Duration of planned activities; 
• Site accessibility; 
• Amount of chemical present and its spill potential; 
• Physical and chemical health hazards present; 
• Chemical nature, characteristics, and toxicological properties; 
• Dispersion pathways; 
• PPE requirements; 
• Monitoring requirements; 
• Exposed populations; 
• Other chemicals in the area and the potential for their release; 
• Potential for fire or explosion; 
• Weather forecasts; and, 
• Facility records. 

 
Incident Safety Plan (ISP) - The safety and security of response personnel and 
others in the area of an emergency response should be of primary concern to the 
IC. A comprehensive ISP should include the following: 

• Health and safety hazards - The plan shall address all site hazards for 
each phase of operation and include requirements and procedures for 
employee protection. 

• Chemical hazards: 
o Type of chemical: corrosives, solvents, pesticides, radioactive 

materials, explosives, etc.; 
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o PELs, odor threshold, etc.; 
o Acute and chronic symptoms, adverse health effects, and modes of 

entry into the body; and, 
o Flammability, reactivity, and other important physical charac-

teristics. 

• Physical hazards. 

• Electrical hazards: Power lines, extension cords, power tools, etc. 

• Water hazards: Employees working over or near water where danger of 
drowning exists shall be provided with USCG-approved lifejackets or 
buoyant work vests. These vests must be inspected prior to each use. 
Ring buoys with at least 90 feet of line shall be provided and readily 
available in the work area. At least one lifesaving skiff shall be imme-
diately available (29 CFR, Part 1926.106). 

• Heavy equipment: Personnel should always stay out of the area where 
heavy equipment is being operated. Always make eye contact with the 
operator before approaching the equipment. 

• Excavation: The depth, soil type, and weather conditions are major factors 
to consider for excavation safety. All trenches should be backfilled as soon 
as possible. Personnel should be kept a distance from open trenches 
equal to the angle of repose. (This last statement is a recommendation 
from OSHA, not a law.) The need for sloping and/or shoring is to be 
determined by a “competent person” per OSHA requirements.  

• Slips, trips, and falls: These are the major causes of injuries. 

• Structural stability of buildings: Some operations require personnel to 
enter buildings or buildings that have been involved in explosions or fires. 
If there is any doubt at all as to the structural integrity of a building, 
structural engineers should be consulted. 

• Environmental hazards. 

• Heat/cold stress: The plan should state how these problems would be 
dealt with (frequent breaks, health monitoring, crew changes, etc.) 

• Weather: This can be a major factor in hazardous waste site operations. 
At the approach of any electrical storm, all outside site activities should 
cease. Snow, dust, and rain could make sites too dangerous to work. 
Extreme changes in temperature can have adverse effects on vapor con-
centration levels that invalidate previous air-monitoring data. 

• A site map or sketch - A map or sketch of the response operations and 
area should be drawn or prepared. The map can be used for planning 
purposes and to document the setup and staging areas for resources. The 
following should be depicted on the map: 

o Hot, warm, and cold zones; 
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o Equipment-staging areas; 
o Personnel deployment; 
o Safety equipment locations/deluge showers; and, 
o Command-post location. 

• Use of the buddy system - All response operations that involve entry into 
contaminated areas must be conducted in groups of two or more people. 

• Site communications - On-site and off-site communications systems 
designated in the site-safety plan must be implemented prior to site entry. 

• Command post - The designation of the command post should be 
identified on the site map and in the ISP. A primary and secondary 
location may be addressed in the ERP. 

• Personnel Protective Equipment (PPE) - The level of protection required 
for each task should be detailed. This includes the type of respiratory 
protection and clothing. The specific types of garments, gloves, etc. and 
their permeation rates should be recorded. The guidelines for either 
upgrading or downgrading the various levels of protection should also be 
addressed. Guidelines for upgrading and downgrading levels of protection 
include: 

o New information indicating the situation is more or less hazardous 
than was originally thought; 

o Changes in site conditions that could increase/decease the hazard; 
o Changes in work tasks; and 
o PPE dress-out procedures may be developed as part of the ERP 

SOPs. Any modification to these SOPs based on site-specific 
conditions should be documented and approved by the site-safety 
officer. 

• Decontamination procedures - Detailed decontamination procedures 
should be listed in the ERP SOPs for both personnel and equipment. This 
should include specific procedures for setup, doffing procedures, washing 
and/or shower requirements, etc. 

• Emergency decontamination/medical decontamination procedures should 
also be addressed. Any changes to the decontamination plan developed 
in the ERP should be documented in the ISP.  

• Emergency response procedures - The ISP should explain the procedures 
to be followed in the event of emergencies at the site. Emergencies may 
include fire, explosions, gas releases, spills, or medical problems. The 
ERP should already include this information as SOPs and does not have 
to be repeated if the procedures are in place. The following should be 
planned: 

o Actions to take in the event of a fire, explosions, or spills; 
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o Emergency medical response and equipment; 
o Emergency signals; 
o Emergency evacuation procedures and refuge points; 
o Emergency equipment; and, 
o Security. 

• Air monitoring - The frequency and types of air monitoring, personnel 
monitoring, and environmental sampling techniques and instrumentation 
to be used are to be addressed in this section of the ISP. Also document 
the methods of maintenance and calibration of the air-monitoring 
instruments to ensure the reliability of monitoring. The locations where air-
monitoring data is collected should be documented. The site-safety officer 
and IC must have access to this information. Airborne contaminants are a 
major threat to all workers, both on site and in the support areas. Identifi-
cation and quantification of these contaminants are essential. This data 
will provide information to assist in: 

o Selecting the proper PPE; 
o Establishing and modifying the extent of the work; 
o Determining the potential health hazards and future monitoring 

requirements; and, 
o Determining the need for special medical-monitoring requirements. 

• Medical assistance and triage area – Plan in advance for an area to 
evacuate personnel to in the event of an emergency. Additionally, the 
employer must provide a medical examination as soon as possible upon 
notification that: 

o An employee has developed signs or symptoms indicating possible 
overexposure to hazardous substances or health hazards; and, 

o An unprotected employee has been exposed in an emergency 
situation. 
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Module 1 Unit 3  
Unit Quiz 

 
1. The position responsible for the HazMat branch is…? 

a. HazMat branch officer 
b. HazMat section leader  
c. HazMat group supervisor 
d. HazMat support leader 
 

2. 29 CFR 1910.120(q) states that there are three things the safety officer 
should do when an activity is judged to be IDLH. They are…? 

a. Stop, drop and roll 
b. Terminate, stop and cease the activity 
c. Alter, suspend or terminate the activity 
d. First notify the I.C. 
 

3. If an emergency change is made to an activity by the safety officer, their 
next move is to….? 

a. Report to the HazMat branch officer 
b. Reassign the project 
c. Reassign the position 
d. Notify the I.C. 
 

4. The position responsible for the proper dress-out of the entry and back-up 
teams is the…? 

a. Lead tender timer 
b. Dress-out officer 
c. Fashion specialist 
d. Permeation officer 
 

5. The document that is prepared for site specific health and safety is the…? 
a. National Contingency Plan (NCP)  
b. Joint Information Plan (JIP) 
c. Incident Safety Plan (ISP) 
d. Incident Control Plan (ICP) 
 

6. The position responsible for gathering information on the chemical 
properties of a product is the…? 

a. Information officer 
b. Research officer 
c. Delta team leader 
d. HazMat safety officer 
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7. Who is responsible for the set-up and staffing of the decontamination 

area? 
a. Decon officer 
b. Decon coordinator 
c. Back-up team member 
d. Lead tender timer 
 

8. Scene safety is primarily the responsibility of…? 
a. Everyone 
b. HazMat safety officer 
c. Scene safety officer 
d. PIO 
 

9. Which item below would not normally be found on a site map? 
a. The command post location 
b. Hot zone 
c. Decontamination zone 
d. Suit compatibility 
 

10. Which is/are the major cause(s) of injuries on HazMat incidents? 
a. Thermal stress 
b. Suit incompatibility 
c. Slip, trips and falls 
d. Heat cramps 
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HazMat Branch Officer Checklist 

 
  
___ Obtain briefing from incident commander 
  
___ Brief team  
 
___ Make sure zones are set up 
 
___ Determine if this is a working incident 
 
       If yes, notify local EMA, EPA and Health departments 
 
___ Determine level of PPE for entry, back-up and decon 
 
___ Determine decon needs 
 
___ Identify and evaluate hazards and possible solutions 
 
___ Determine entry goals  
 (See HAZMAT GOALS AND OBJECTIVES sheet for options) 
 
___ Assemble needed equipment 
 
 

PRIOR TO ANY ENTRY 
 

___ Brief entry team 
 
___ Confirm decon is ready 
  
___ Review emergency hand signals 
 
___ Review emergency evacuation signals 
  

AFTER COMPLETION 
 
___ Get report information 
 
___ Replace equipment 
 
___ Debrief and critique 
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RESEARCH OFFICER DATA SHEET 
 
Name of research officer    ___________________________________________  
 
Date___________  Time___  ___Address_______________________________ 
 
Given name of chemical_____________________________________________ 
 
synonyms________________________________________________________ 
 
________________________________________________________________ 
 
 
____Contact local Poison control at ???-???? and give basic details. 
 
____Contact PUCO at (614) 644 5479 if this is a “transportation” incident 
 
DOT UN # __________ Hazard class _______ CAS # ________-_______-_____ 
 
NFPA 704 Health ______  Flammability ______  Reactivity _______  SP ______ 
 
Quantity involved__________________Amount released___________________ 
 
I Physical Properties       source pg  
  
 Normal Physical State  solid liquid gas  _________ 
 
 Vapor density   ________________  _________ 
  
 Specific gravity           ________________  _________ 
  
 Solubility    ________________  _________ 
  
 Boiling Point    ________________  _________ 
  
 Melting/freezing point  ________________  _________ 
  
 Vapor pressure   ________________  _________ 
  
 other     ________________  _________ 
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II Toxic Properties        source pg  
  
 Inhalation Hazard   yes no   _________ 
 
 Ingestion Hazard   yes no   _________ 
  
 Absorption Hazard   skin:   yes   no _________ 
  
      eyes:   yes   no _________ 
 
 IDLH ________________      _________ 
  
 Signs and symptoms ________________________________________ 
 
 __________________________________________________________ 
 
 __________________________________________________________ 
 
 
III Flammability Properties      source pg  
  
 Flash Point ________________    _________ 
  
 Autoignition Temp  ________________   _________ 
  
 LEL/LFL ________________    _________ 
  
 UEL/UFL ________________    _________ 
  
 Toxic bi-products... ______________________________________ 
 
 ______________________________________________________ 
 
 notes _________________________________________________ 
 
 ______________________________________________________ 
 
 
IV Reactivity Properties       source pg  
  
 Water Reactive  yes no    _________ 
  
 Product reacts violently with...___________________________________ 
 
________________________________________________________________   
 

79



 

 

V Corrosive Properties       source pg  
  
 ph_____  acid  base     _________ 
 
 Neutralizing Agents__________________________________________ 
 
 __________________________________________________________ 
 
 
VI Radioactive Properties      source pg  
  
 Alpha ________________     _________ 
 
 Beta ________________     _________ 
  
 Gamma ________________    _________ 
  
 
 
Type of release         gas     liquid     solid 
 
Product is releasing into the        air      water     ground 
    
Recommended level of initial entry  Level A    Level B 
 
 Level A w/flash  Level B w/firegear  Other 
 
Hot zone_________________________________________________________ 
 
________________________________________________________________ 
 
Warm zone_______________________________________________________ 
 
________________________________________________________________ 
 
Cold zone________________________________________________________ 
 
________________________________________________________________ 
 
Actions taken_____________________________________________________ 
 
________________________________________________________________ 
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MEDICAL EVALUATION SHEET 
                                 
Technician’s Name ________________________________________Age _____ 
                                 
Incident Location __________________________________________________ 
                                 
Date___/___/_____Function_______________________________ 
 
 

Initial Evaluation Post Evaluation 
 
Time _____:_____ 

 
Time _____:_____ 

 
B/P _____/_____ 

 
B/P _____/_____ 

 
Rate __________ 

 
Rate __________ 

 
Respirations __________ 

 
Respirations __________ 

 
EKG     Yes     No 

 
EKG     Yes     No 

 
Recent Illnesses        Yes    No 
If yes discuss with safety officer 

 
Chemical(s) involved _________ 
__________________________ 

 
Comments _________________ 

__________________________ 
__________________________ 

__________________________ 
__________________________ 
__________________________ 

 
Possible Contamination 
None         Slight       Heavy 

 
Approval for entry     Yes    No 

 
Area Contaminated ___________

 
Name of evaluator 

 
Was member Tx.        Yes    No 

 
__________________________ 

 
To? _______________________ 

  
Name of evaluator 

  
___________________________
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Entry Team Lead Tender Timer 
                        
  
Name_________________________________________________________  
 
 Incident Location____________________________________________  
                                                                
 Date__/__/__ Time_______ Incident #_____________               
                                                                
 Chemicals____________________________________________________  
                                                                
 _____________________________________________________________  
                                                                
 
  
Level of Dress-out _________________________  
                                                                                  
Suit Type _______________________________ Break-thru time ______ 
                                                               
Glove Type ______________________________ Break-thru time ______ 
                                                               
                                                               � 
 
WORK TIME                                                      
                                                               

Minimum SCBA pressure______ X 1 minute p/100 lbs =______Mins. 
                          

                                                      minus safety time of 5 minutes.  - 5 Mins. 
                          

                                                    Maximum time in suit. =______Mins.  
                                                                

minus estimated decon time. -______Mins. 
                          

Maximum time in hot zone. =______Mins. 
                          

minus travel time from work area to decon area. -______Mins. 
                          

  Maximum work time,  "on air" to exiting work area=______Mins. 
                          

Time On Air ____:____   Time To exit work Area ____:____ 
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Entry/Back-up Team                                           
Suit 
no. 

Name Tender Work 
Time 

On air 
Time/pres. 

Off air 
Time/pres. 
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Decon Team Leader Checklist 
 
Name of decon tech______________________  
 
Names of personnel assigned for decon per the I.C. 
 
______________________ ____________________ _____________________ 
 
______________________ ____________________ _____________________ 

  
 

1-5 gal bucket w/soap 3 trashcans w/liners  Visqueen  
2 Decon Decks w/bladders 2 scrub brushes  2 hoses w/wands 
Manifold   Lights(optional)  Tarp (optional) 
duct tape (optional) 
 
___ Confirm type and extent of decon with HazMat branch officer 
 
___ Confirm selected decon area (upwind, uphill, flat surface) 
 
___ Light area if at night 
 
___ Place canvas tarps down if on rough ground (gravel) 
 
___ Lay out plastic minimum size 20’ x 50’ 
 
___ Roll up sides and tape (optional) 
 
___ Lay 1 1/2 hose from an engine attach decon manifold and 2 garden hoses 
 
___ Place zoning tape around perimeter and mark entrance and exit 
 
___ Place decon decks with bladders attached in position 
 
___ Place 5 gal bucket with soapy water and brushes for washing 
 
___ Review decon plan with HazMat branch officer 
 
___ Confirm dress out level for decon personnel 
 
___ Assign tenders and dress decon personnel as per dress-out procedures 
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Standard Decon Procedures 
 

___ Exit hot zone and enter decon area 
 
___ Leave all tools, equipment, and monitors at tool drop 
 
___ One entry team member at a time  
 
 ___Step onto decon deck, wash, scrub and rinse outer suit 
 
 ___Step off decon deck 
 
 ___Remove outer suit, boots and gloves while remaining on air  
 
 ___Place outer suit and gloves in trashcan 
 
 ___Step onto second decon deck 
 
 ___Rinse inner suit 
 
 ___Step off second decon deck 
 
 ___Remove SCBA and inner suit and gloves 
 
 ___Place inner suit and gloves in trashcan 
 
___ Repeat above steps for each entry team member 
 
___ Have decon team clean and/or wipe off all equipment 
 
___ Rinse off decon team members prior to exit 
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Standard Decon Diagram 
 

HOT ZONE 
Entry 

Exit 

1-½ 
from 
engine 

Lined 
trash 
can 

Decon deck or pool 

bladder 

pylons 

Banner tape 

Lined 
trash 
can for 
Tool 
drop 

1” 
garden 

manifold 

5 gal bucket w/soap and 
water 
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HazMat Safety Officer Checklist 
 
 
 
CHECK LIST 
 
___ Obtain briefing from incident commander 
  
___ Assign safety assistants as needed 
 
___ Identify and evaluate hazards 
 
___ Alter, suspend or terminate any activity judged to be IDLH 
 
___ Hot, warm & cold zone proper size? 
 
___ Assess apparatus placement 
  
___ Fill out site safety plan (ICS 208) 
 

 
PRIOR TO ANY ENTRY 

 
___ Chemical compatibility checked 
 
___ Proper level of protection chosen 
  
___ Decon properly set up 
 
___ Review emergency hand signals 
 
___ Review emergency evacuation signals 
  
___ SCBA and suits properly donned. PASS devices activated. 
 
___ Maintain Llst of all units within hot zone 
 
 

87



 

 

ICS 208

88



 

 

ICS 208

89



 

 
90



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

91



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Module 1 

Unit 4 
 

92



 

 

 

Module 1 Unit 4 
Personal Protective Equipment 

Scope of Unit 
The purpose of this lesson is to train the technician in selecting and using 
specialized chemical personal protective equipment (PPE). 

Learning Objectives 
At the end of this unit of training each student will demonstrate the ability to 
select and use specialized chemical protective equipment.  

Student Performance Objectives 
• Know the two major types of respiratory protection and the advantages 

and disadvantages of each type. 
• List the 8 items that must be known in order to safely wear an air purifying 

respirator. 
• List the 4 levels of chemical protective ensembles and give the 

advantages and disadvantages to each level. Given pictures or 
descriptions of each ensemble, correctly identify the EPA level. 

• List the 3 terms that identify the chemical resistance of an ensemble. 
• Identify the signs and symptoms of the 4 heat stresses. 
• Correctly and proficiently don and doff Level A, Level B and Level C 

ensembles. 
• Must be able to successfully complete competency evaluation 002, 003, 

019 and 020.  

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Level A, Level B and Level C ensembles 
• Dress-out checklists 
• Pen / Pencil 
• Scratch paper for notes 

References 
• The University of Findlay Technician Manual 
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Full Face APR 

Module 1 Unit 4 
Personal Protective Equipment 

 
 

Technicians are required to properly select and use the specialized chemical 
personal protective equipment (PPE) provided to them by their employer. Your 
employer should provide you with PPE based upon the role that you will be 
expected to perform at an incident.  
 
NOTE: The selection and use of PPE requires: 

• Training;  
• Medical evaluation; and, 
• Fit testing.  

 
No personnel should use any type of PPE unless they have 
been specifically trained in the selection, use, donning, 
doffing, emergency procedures and limitations of the PPE, 
and have participated in their employer’s medical evaluation 
program.  

 
This course will provide you with generic donning and doffing procedures; 
however, specific training for your own entities’ ensembles is still required.  
 
Specialized chemical PPE typically consists of an ensemble of some type of 
respiratory protection and a chemical protective suit. Although this information 
was introduced at the operations level, the technician needs to have a greater 
knowledge and understanding of PPE.  

  
Respiratory Protection 
 
There are two basic types of respiratory protection. The first type removes 
contaminants from the air and is therefore known as an “Air Purifying Respirator” 
(APR). The second type provides the wearer with a 
source of clean air under pressure and is known as a 
“Supplied Air Respirator” (SAR). There are several 
styles of each of these two basic types that we will 
detail below. 
 
Air Purifying Respirators (APRs) 
 
APRs are respirators with an air-purifying filter, 
cartridge, or canister that removes specific air 
contaminants by passing ambient air through the air-
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Half Face APR

 
Powered Air Purifying 

Respirator 

purifying element. An APR does not provide the wearer with oxygen. 
 
Most APRs are classified as negative-pressure devices. During inhalation, the 
pressure inside the mask is lower than the outside atmospheric pressure, which 
then draws the air through the cartridges. Unfortunately, this also allows inward 
leakage of contamination, if the face-to-face-piece seal is broken. 
 
Types of APRs: 

 
Quarter-face respirators cover the nose and mouth; the 
lower sealing surface rests between the chin and the 
mouth. They do not provide protection for the eyes or the 
rest of the face. They are easily dislodged and are not 
recommended for use by first responder personnel. 
 
Half-face respirators cover the chin, mouth, and nose. 
They do not provide protection for the eyes or the rest of 
the face. These masks are widely used in industry and 
chemical cleanup operations. They have very limited use in first responder work.  
 
Full-face respirators cover the whole face from the 
hairline to below the chin. They normally seal well and 
are hard to dislodge. They provide better protection 
than half-face APRs. These masks are widely used 
for chemical cleanup work and have limited 
application in emergency response.  
 
Powered APRs (PAPRs) provide protection by 
supplying filtered air under a slightly positive 
pressure. These units will normally have a battery-
operated pump. They are commonly used in the lead 
and asbestos abatement industry. Hooded PAPRs 
are widely used by hospitals in their emergency   
decontamination program. 
 
Mouthpiece respirators consist of a mouthpiece held in the teeth (the wearer’s 
lips seal around the mouthpiece) and a clamp that fits tightly over the nostrils to 
keep the nostrils closed. There is a cartridge mounted to the mouthpiece. This 
stile of respirator eliminates communications, may cause fatigue, and provides 
little if any protection for the face or eyes. These types of APRs are used as 
escape-only respirators. 
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Limitations of APRs 

 
First responders rarely use APRs due to the many limitations that are placed 
upon them by the OSHA. The following items must be known before you can 
safely wear an APR: 
  

Known contaminants: APRs cannot be used for vapors or gases unless 
the contaminants have been identified. 

 
Known concentration: APRs cannot be used for vapors or gases unless 

the actual concentration of the contaminant in the hazard area is 
known. 

 
Oxygen deficiency: APRs can be used only if the oxygen content is 

greater than 19.5%. 
 
Immediately dangerous to life and health (IDLH) conditions: APRs 

cannot be used in IDLH atmospheres. 
 
Carcinogens: APRs are not recommended for cleanup or emergencies 

involving known human carcinogens. 
 
Organic vapors: Most APRs cartridges are not recommended for use if 

the total organic vapor concentration is above 1,000 ppm.  
 
Reactivity: Some contaminants may react with the cartridge media and 

make the media ineffective. 
 
Cartridge limitations: All cartridges have some use limits for the 

contaminant amount. The manufacturer sets maximum use limits 
for the specific cartridge and chemical involved. This data must be 
reviewed prior to wearing the APR. 

 
Benefits of APRs 

 
These respirators are relatively simple to use and maintain. There are no 
cylinders, pressure gauges, or airlines with which to contend. They allow the 
wearer a high degree of mobility. Personnel with a minimum amount of training 
and equipment can service APRs. APRs are relatively inexpensive. 
 
Components of APR’s 

 
Cartridges and canisters: A respirator cartridge or canister is the filter or 
component that removes contaminants from the air. Canisters have a larger 
sorbent volume and may be chin-, front-, or back-mounted. They allow for a 
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longer period of use prior to changing. Cartridges are slightly smaller and may be 
used as a single or in pairs, depending on the design and manufacture of the 
mask. Different cartridges and canisters are designed to remove different 
contaminants. 
 
Mechanical filters: This type of filter element offers respiratory protection 
against airborne particulate matter including dusts, mists, metal fumes, and 
radon daughters. They do not provide protection against gases or vapors. The 
most efficient of these is a high-efficiency particulate air (HEPA) filter that is 
99.97% efficient in removing particles of 0.3 micrometers in diameter. The 
equivalent NIOSH 42 CFR 84 particulate filters are the N100, R100, and P100 
filters. 
 
Chemical filters: These filters protect against various concentrations of certain 
gases and vapors by adsorbing or neutralizing them. Examples include filters for 
mercury, acid gases, and ammonia. 
 
Combination filters: These are a combination mechanical filter and chemical 
filter to remove multiple contaminants, vapors, gases, and particulates. 
 
Cartridge identification: A different color code or color striping system is used 
to identify the type of cartridge or canister based on the contaminants it is 
designed to eliminate.  
 
Cartridge service life: The service life of a respirator cartridge depends on 
several factors, including cartridge design and exposure conditions. Cartridge 
design includes the quality and amount of chemical or mechanical filter agent, 
packing uniformity, and density. Manufacturers have quality-control programs to 
monitor these factors. Exposure conditions include contaminant concentration, 
breathing rate, temperature, and humidity. Accordingly, high concentrations, 
rapid breathing, and humid conditions will shorten the effective service life. 
NIOSH requires that cartridges resist breakthrough for at least 3 minutes at or 
below IDLH concentrations. 
 
Cartridge replacement: APR cartridges will eventually become saturated and/or 
blocked. The user must recognize when this happens and immediately exit the 
hazard area to replace cartridges. End-of-service-life indicator (ESLI) is a system 
that warns the respirator user of the approach of the end of adequate respiratory 
protection; e.g., that the sorbent is approaching saturation or is no longer 
effective. The employer may set a time limit for the service life of a particular 
cartridge in a known environment. The time limit is established to ensure 
cartridges are replaced routinely. In accordance with 29 CFR, Part 
1910.134(d)(3)(B)(2), employers must comply as follows: 
 

“If there is no ESLI appropriate for conditions in the employer’s workplace, 
the employer implements a change schedule for canisters and cartridges 
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that is based on objective information or data that will ensure that 
canisters and cartridges are changed before the end of their service life.” 
 

This data should include the type of contaminant, concentration of the 
contaminant, including the average and expected highest levels, and volume of 
air that will be breathed by the worker performing their assigned tasks. Difficulty 
in breathing is a sign a cartridge is getting overloaded or clogged. If specific 
symptoms of exposure occur or dizziness, nausea, or other generic symptoms 
occur, the worker should leave the work area, remove gear, and breathe fresh 
air. If an unusual odor, taste, or eye, nose, or throat irritation occurs, this is 
indication the cartridge is expended or the seal has been broken. In either event, 
the worker must leave the area. This is also known as “breakthrough”.  
 
Supplied Air Respirators (SAR) 

 
SARs are respirators that supply the user with breathing air from a source 
independent of the ambient atmosphere. 
 
SARs provide the highest level of respiratory protection. The respirators are 
available in different designs and can be categorized by the type of airflow 
supplied to the face piece or hood. 
 
Pressure-demand respirators introduce air into the face piece only when the 
wearer creates a slightly negative pressure by inhalation but maintains a positive 
pressure in the face piece during both inhalation and exhalation. If a leak 
develops, such as a momentary break in the face-to-face piece seal, airflow will 
be outward.  
 
The two primary types of SARs are the self-contained breathing apparatus 
(SCBA) and line air with escape cylinder. Both systems consist of:  
 

• Regulators to adjust high-pressure air to safe breathing pressures; 
• Gauges to determine the remaining air volume; 
• Masks or hoods to cover the face; 
• Alarm systems to warn of low air; 
• Hoses to deliver the air; and, 
• Clean air supply. 

 
A third type of SAR is the oxygen generation system. 
 
Self-Contained Breathing Apparatus (SCBA) 
consists of an air tank mounted on a backpack. The 
wearer takes the air supply into the contaminated or 
oxygen-deficient area. These units will provide 30 to 
60 minutes of air. 
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Line Air with 

Escape Cylinder 

 
Level D 

SCBAs provide the highest level of respiratory protection available and allow the 
wearer almost free movement over an unlimited area; however, they do have 
some limitations. SCBA limitations include their weight, they restrict movement, 
reduce efficiency, and cause fatigue, work time, usually limited to 20 to 40 
minutes per bottle of air, repairs, only certified technicians can repair damaged 
or malfunctioning units and cost, they are costly to purchase and maintain. 
 

Line Air with Escape Cylinder is a unit designed so that 
the wearer does not carry the air source into the work 
area. The wearer is connected to the air source by hoses. 
The unit consists of a full-face mask and a separate 
emergency-escape bottle. The air source is a bank of 
compressed breathing-air cylinders or an air compressor 
with a filtration system. Up to 300 feet of airline can be 
used with this system. 
 
Line air units also provide the highest level of respiratory 
protection. Line air units have the benefit of being lighter in 
weight and offer longer work times than an SCBA. Their 
limitations include the restriction of 300’ of airline and 
keeping track of that airline. They are equally as expensive 
and just as costly to maintain as an SCBA. 
 

Oxygen Generation Units are systems that “scrub” out carbon dioxide from the 
user’s exhaled air, supplement this air with oxygen and then allow the user to re-
breathe it. They can provide work times up to 4 hours; however, they are not 
widely used for HazMat incidents since they produce heat in the “scrubbing” 
process. 
 
Chemical Protective Clothing (CPC) 
 
OSHA and the EPA established guidelines and terminology to address a PPE 
ensemble. The combination of gear worn (respiratory protection device and type 
of clothing) establishes the level of protection. 
 
Protection level for all levels can be encapsulating (worn on the 
outside of the respiratory system) or non-encapsulating (worn 
underneath the respiratory system). PPE can be gas-tight 
(designed to provide resistance from gasses and vapors) or as 
simple as a rain suit designed to protect from a liquid splash. The 
seams can be sewn (which produces tiny holes for the product to 
penetrate), sewn and sealed with tape or even “welded” together. 
Zippers can be of simple plastic or may be of an exotic neoprene 
with splash covers.  
 
CPC ensembles are divided into four categories, Level A, B, C, and D. 

99



 

 

 
Level C 

 
Level B 

 
Level D – No or Limited Chemical Protective Clothing 
 
Level D consists of minimum protection and is generally a work uniform used for 
nuisance contamination only. Level D protection should be used when the work 
area is characterized as having no airborne exposure and work functions 
preclude splashes or the potential for unexpected contact with hazardous levels 
of any chemicals. 
 

Level C – Splash Protective Garment and APR 
 
Level C ensembles consist of an Air Purifying Respirator 
(APR) and appropriate skin protection. Level C protection may 
be used whenever chemicals will not absorb into the skin 
sufficiently to cause a hazard from vapors, gases, liquid 
splashes, or particulates. They can be used only when the 
types of air contaminants have been identified, the 
concentrations are measured, and an air-purifying respirator is 
available that can remove the contaminants and all criteria for 
the use of air-purifying respirators are met. 
 
Level C consist of an APR, splash suit, gloves and boots. 

 
Level B – Splash Protective Garment and Supplied Air Respirator 
 
Level B ensembles consist of a supplied air respirator and 
a liquid splash protection garment. It should be used when 
the type and atmospheric concentration of substances 
have been identified as requiring a high level of respiratory 
protection but the chemicals involved are not highly 
corrosive or injurious to the skin.  
 
Level B is the minimum level of protection for an IDLH 
condition, and is the minimum level of protection to enter 
an unknown site during an emergency response. OSHA 
and EPA require a minimum of Level B if the atmosphere 
contains less than 19.5% oxygen, or if there is the 
presence of incompletely identified vapors or gases as 
indicated by a direct-reading organic vapor-detection 
instrument, but the vapors and gases are not suspected of containing high levels 
of chemicals capable of being absorbed through the skin. 
  
Level B ensembles consist of an SAR, splash suit, inner and outer gloves and 
boots. 
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Level A 

Level B ensembles are also available in encapsulating versions (The SCBA is 
worn inside the suit). This version has the advantage of protecting the respiratory 
equipment from being damaged from the chemical splash. The disadvantage of 
an encapsulating Level B is its bulkiness. This suit can be just as hard to work in 
as a Level A ensemble. 
 
Level A – Vapor-Tight Garment and Supplied Air Respirator 
 
Level A ensembles consist of a SAR (usually SCBA) in 
combination with a vapor-tight suit. Level A is the highest 
level of chemical protection. It should be used whenever 
the situation requires the best protection for skin, eyes, and 
the respiratory system. This includes operations that 
involve a high potential for splash, immersion, or exposure 
to vapors, gases, or particulates that are harmful to skin 
and/or can be absorbed through the skin.  
 
Vapor-tight, chemical-protective suits shall be used in 
conditions where skin absorption of a hazardous 
substance may result in a substantial possibility of 
immediate death, immediate serious illness or injury, or 
impair the ability to escape. You must also wear Level A 
when operations must be conducted in poorly ventilated 
areas with unknown conditions or chemicals present. 
 
Level A ensembles consist of a vapor tight suit, inner and outer gloves, SAR, and 
boots. 

 

Note:  Combinations of PPE other than those described for Levels 
A, B, C, and D protection may be more appropriate for a specific 
hazard and may be used to provide the proper level of protection. 
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Combinations 
 
Level B or C over SFPC 
 

An excellent level of protection for 
many HazMat incidents is a Level B 
protective ensemble worn over 
Structural Firefighting Protective 
Clothing (SFPC). This combination 
gives a good protection from 
flammable products and a layer of 
splash protection to the expensive fire 
gear. The level is excellent for entering 
unknown atmospheres for recon 
activities. This combination can also 
be worn with an APR instead of an 
SAR to achieve Level C protection. 

 
Selection of PPE 
 
Choosing PPE is one of the most difficult decisions a HazMat technician can 
make. This decision should be based upon the likely route of entry of the 
chemical into the body, the signs and symptoms of any victims and if they are 
getting better or continuing to get worse (even after removal from the area and 
decontaminated), the degree of contact anticipated with the chemical, the 
specific task to be performed by the wearer and the anticipated duration of 
exposure. Very few chemicals produce vapors that can be quickly absorbed into 
the body and produce severe injury. The decision on what level of ensemble 
should be balanced against the physical hazards inherent to each suit. 
Technicians have a greater chance of slips, trips, and falls in Level A suits than in 
Level B. Level C would be the easiest of the three to work in.  
 
OSHA says that prior to wearing PPE, engineering controls and work 
practices should be instituted to reduce exposure to the chemical. Engineering 
controls include ventilation, applying foam, remotely shutting valves, allowing a 
cylinder to empty and/or just delaying entry until the atmosphere is safer. Work 
practices includes; limiting personnel from the area, operating up wind and not 
kneeling in the products. 
 
Chemical Resistance 
 
The ability of a suit to withstand the nature of the work and the chemical or 
physical agent that it will contact is very important. The importance of 
performance factors in the selection process is based on the site conditions and 
activity of the wearer. 
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Chemical resistance is the ability of the garment to withstand the migration of a 
chemical through or around its material. Ideally, the chosen garment’s material(s) 
must resist permeation, degradation, and penetration by the respective 
chemicals. 
 
Permeation is a process by which a chemical passes into or through a protective 
film on a molecular level. In some cases, the permeated material appears 
unchanged to the human eye. Chemical permeation can be described in simple 
terms by comparing it to what happens to the helium in an inflated balloon after 
several hours. Although there are no holes or defects and the balloon is tightly 
sealed, the helium gradually goes through (permeates) the balloon’s walls and 
escapes. In this simple example, we are using gas permeation, but the principle 
is the same with liquids passing through some type of film or coating by liquid 
permeation. 
 
Permeation breakthrough time is the most common data used to assess a 
material’s chemical compatibility. The rate of permeation is a function of several 
factors such as chemical concentration, material thickness, humidity, 
temperature, and pressure. 
 
Most material testing is done with 100% chemical liquid or vapor contact over a 
measured time-period. The time it takes the chemical to permeate through the 
material is the breakthrough time. An acceptable material is one where the 
breakthrough time exceeds the expected period of garment use. However, 
temperature and pressure effects may enhance permeation and reduce the 
magnitude of this safety factor. For example, small increases in ambient 
temperature can significantly reduce breakthrough time and the protective barrier 
properties of a protective clothing material. 
 
Degradation is a reduction in one or more physical properties of a glove or 
protective clothing due to contact with a chemical. Exposed products may get 
harder, stiffer and/or brittle, or they may get softer, weaker, and swell to several 
times their original size. Although degradation resistance testing alone is not 
enough, it is essential to worker safety. 
 
Penetration is the flow of a chemical through zippers, stitched seams, pores, or 
imperfections in the material. In selecting chemical-resistant clothing, it is 
important to choose styles that are designed to resist penetration in these critical 
areas. Gloves and clothing that can be penetrated are designed only to prevent 
cuts, abrasions, thermal burns, and other similar hazards and are not suitable for 
use with hazardous chemicals. 
 

It is important to note that no material protects against all 
chemicals or combinations of chemicals, and that no currently 
available material is an effective barrier for any prolonged 
chemical exposure. 
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PPE Safety 
 
As previously stated, it is important to understand that the use of PPE is not risk-
free. There are certain risks associated with wearing any protective clothing 
ensemble. The greatest of these risks is heat stress. 
 
Heat stress can cause serious medical problems, including heat rash, heat 
cramps, heat exhaustion and heat stroke. Personnel working in CPC should 
rehab frequently. Responders should know the symptoms of the two more 
serious forms of heat stress. 
 
The symptoms of heat exhaustion include profuse sweating, cool clammy skin, 
fatigue, increased heart and respiratory rate, decreased blood pressure and 
sometimes a change in level of consciousness and/or nausea. Treatment for 
heat exhaustion includes: moving the victim to a cooler 
location, hydrating with water (by mouth if the patient is 
alert) and treating for shock. 
 
The symptoms of heat stroke differ from heat exhaustion. 
Heat stroke can be rapidly fatal if not treated. In heat 
stroke, the body’s temperature regulating mechanism 
has failed and the core temperature will be rising rapidly. 
The skin will be flushed, the respiratory and pulse rates 
will elevate, the blood pressure will be normal or 
increase, but the patient will not be producing any new 
sweat. If the victim was wearing PPE, their clothes may 
be wet with previous sweat inside the suit, but their skin 
will likely be dry. Treatment for heat stroke involves moving the patient to a 
cooler area, removing PPE and rapidly covering the patient’s exposed skin with 
wet sheets or towels to allow evaporation.  They should receive IV fluid 
replacement and be transported to the hospital.  
 
The best idea is to prevent heat stress by drinking plenty of water, reducing work 
periods during high temperature or humidity, frequently rotating work crews and 
minimizing waiting time in PPE. 
 
Cooling vests can also be used to reduce heat stress. Various types and 
manufacturers are available including: 

• Air cooled; 
• Ice cooled; 
• Water cooled; and, 
• Phase change cooling.  

 
Certain factors can increase an individual’s likelihood of developing heat stress 
injuries. These include: 
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• Age (older individuals tolerate heat less well than younger people); 
• Physical condition (the better your physical condition the better you will 

tolerate heat); 
• Medications (some prescription and non-prescription meds increase the 

likelihood of heat stress); 
• Acclimation (those acclimated to the heat have less heat stress); 
• Prior activities (prior emergencies or physical activity increase heat 

stress); 
• Hydration (you must drink water to avoid heat stress, thirst is a poor 

indicator); and, 
• Humidity (the higher the humidity, the more the heat stress). 
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Exercise Module 1 Unit 4 
Hands-On Container Exercise 

 
 
Time Allotted: 150 minutes 
 
Equipment needed: Lead tender timer checklist 
 Level A suits and dress-out checklists 
 Level B suits and dress-out checklists 
 Level B w/fire gear and dress out checklist  
 Air monitors 
 
Supplies needed: Dress out checklist and equipment 
 Acetone 
 Acetic acid (vinegar) 
 Hydrochloric acid (The Works toilet bowl cleaner) 
 Ammonia (window cleaner) 
 55 gallon drum with holes 
 Overpack drum 
 Patching kit 
 Physical exercise area and equipment 
 
Methodology:    The instructor will give you the scenario and you will 

have to work through solutions based on the 
information that you have learned in this unit. 
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Module 1 Unit 4  
Unit Quiz 

 
1. What are the two major types of respiratory protection? 

a. Gas mask and SCBA 
b. APR and SAR 
c. SCBA and in-line air 
d. SCUBA and SCBA 

 
2. Which of the following is an advantage of using an SCBA? 

a. Unlimited air supply 
b. Lighter then in-line air 
c. Higher protection level then an APR 
d. Fire safety 

 
3. Which of the following is one of the seven items that must be known 

before you wear an APR? 
a. Oxygen content of the atmosphere 
b. Name of chemical 
c. Cartridge limitations 
d. All of the above are one of the seven 

 
4. Which one of the below is an advantage of a Level B ensemble over a 

Level A ensemble? 
a. Level B is easier to work in 
b. Level B is a higher level of protection 
c. Level B has better degradation properties 
d. Level B is usually hotter to wear 
 

5. Which one of the below is an advantage of a Level C ensemble over a 
Level B ensemble? 

a. Level C will provide you with longer work times 
b. Level C provides you with hotter working conditions 
c. Level C is brighter in color 
d. Level C can be worn in oxygen deficient atmosphere 
 

6. Break-thru time measures...? 
a. Permeation 
b. Degradation 
c. Penetration 
d. Detoxification 
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7. If the chemical is capably of actual dissolving the chemical suit…this is 

know as? 
a. Permeation 
b. Degradation 
c. Penetration 
d. Detoxification 
 

8. Dry hot skin could be a sign for? 
a. The heartbreak of psoriasis 
b. Heat cramps 
c. Toxemia 
d. Heat Stroke 
 

9. Glove compatibility is the direct responsibility of…? 
a. Incident Command 
b. Lead Tender Timer 
c. Decon Team Leader 
d. Research Officer 
 

10. The highest level of respiratory protection and the highest level of skin 
protection describes…? 

a. Level A 
b. Level B 
c. Level C 
d. Level D 
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Tender/Timer Checklist Level "A" 
 
Dressing Tarp   Stools  Cooling Vest  EMS gloves 
1 Hr SCBAs   Duct tape    Flashlights 
Chemical Boots  Level "A" suits   Tyvek suits 
Radios     Personal effects bag   Towel 
 
___ Suit compatibility checked with lead tender 
  
___ Medical evaluations performed 
 
___ Personal effects and fatigue shirt removed and secured 
 
___ Put on cooling vest if needed 
 
___ Tyvek suit donned 
 
___ EMS gloves donned and taped 
 
___ SCBA donned without mask 
 
___ Towel and radio secured and on proper channel (channel _____) 
 
___ Record cylinder psi and determine work-time with lead tender 
 
___ Review emergency procedures, and monitoring guidelines 
 
___ Confirm decon is set up and review decon procedures 
 
___ Level "A" suit partially donned 
 
___ Chemical boots donned 
 
___ Review action plan with command 
 
___ Don facepiece, put hood up on tyvek suit, don helmet and/or ear protection if 
needed 
 
___ Turn on air for entry team, hook up facepiece, record time  
 
___ Activate PASS device, seal suit, check zipper 
 
___ Visually inspect suit and evaluate personnel, take flashlight 
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Tender/Timer Checklist Level "A" with flash protection 
Dressing Tarp   Stools  Cooling Vest  EMS gloves 
1 Hr SCBAs   Duct tape    Poly boots 
Chemical Boots  Level "A" suits   Tyvek suits 
Radios   Personal effects bag   Towel 
Flash suits   Flashlights 
 
___ Suit compatibility checked with lead tender 
  
___ Medical evaluations performed 
 
___ Personal effects and fatigue shirt removed and secured 
 
___ Cooling vest donned if needed 
 
___ Tyvek suit donned 
 
___ EMS gloves donned and taped 
 
___ SCBA donned without mask 
 
___ Towel and radio secured and on proper channel (channel _____) 
 
___ Record cylinder psi and determine work-time with lead tender 
 
___ Review emergency procedures, and monitoring guidelines 
 
___ Confirm decon is set up and review decon procedures 
 
___ Level "A" suit and flash suit partially donned, 
 
___ Chemical and/or flash boots donned 
 
___ Review action plan with command 
 
___ Don facepiece, put hood up on Tyvek suit, don helmet and/or ear protection       
       (if needed) 
 
___ Turn on air for entry team, hook up facepiece, record time  
 
___ Seal level "A" suit, check zipper, finish donning flash suit with gloves 
 
___ Visually inspect suit and evaluate personnel 
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Tender/Timer Checklist Level "B" 
 
Dressing Tarp  Stools   Cooling Vests  EMS gloves     1 Hr SCBAs 
Duct tape  Flashlights Chemical Boots  Level "B" suits 
Tyvek suits  Radios personal effects bag  Chemical gloves 
 
___ Suit and glove compatibility checked with lead tender 
  
___ Medical evaluations performed 
 
___ Personal effects removed and secured 
 
___ Tyvek suit partially donned 
 
___ Put on cooling vest if needed  
 
___ Level "B" suit partially donned, chemical boots donned 
 
___ EMS gloves donned 
 
___ Finish donning Tyvek suit  
 
___ 2nd pair of EMS gloves donned and taped 
 
___ Finish donning Level "B" suit 
 
___ Silver shield gloves donned and taped 
 
___ Chemical gloves donned 
  
___ SCBA donned without mask 
 
___ Record cylinder psi and determine work-time with lead tender 
 
___ Radio secured and on proper channel (channel _____) 
 
___ Review emergency procedures, and monitoring guidelines 
 
___ Confirm decon is set up and review decon procedures 
 
___ Review action plan with command 
 
___ Don facepiece, put hoods up, don helmet and/or ear protection if needed 
 
___ Turn on air for entry team, hook up facepiece, record time, visually inspect 
suit and evaluate personnel, activate PASS 
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Tender/Timer Checklist Level "B" with fire gear 
 
Dressing Tarp Stools   Cooling vests EMS gloves 
1 Hr SCBAs  Duct tape  Flashlights  Chemical Boots 
Level "B" suits Turn-out gear Radios  Chemical gloves 
Personal effects bag 
  
___ Suit and glove compatibility checked with lead tender 
  
___ Medical evaluations performed 
 
___ Personal effects removed and secured 
 
___ Put on cooling vest if needed 
 
___ Don full turn-outs including hood, (No FF gloves or boots).  
 
___ Level "B" suit partially donned, chemical boots donned 
 
___ EMS gloves donned 
 
___ Finish donning level "B" suit  
 
___ Silver shield gloves donned and taped 
 
___ Nomex gloves donned  
 
___ SCBA donned without mask 
 
___ Record cylinder psi and determine work-time with lead tender 
 
___ Radio secured and on proper channel (channel _____) 
 
___ Review emergency procedures, and monitoring guidelines 
 
___ Confirm decon is set up and review decon procedures 
 
___ Review action plan with command 
 
___ Don facepiece, put hoods up, don helmet and/or ear protection if needed 
 
___ Turn on air for entry team, hook up facepiece, record time, visually inspect 
suit and evaluate personnel, activate PASS 
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Module 1 Unit 5 
Hazard and Risk Assessment 

Scope of Unit 
The purpose of this lesson is to review the clues of hazardous materials 
recognition and identification. The technician must use these clues to perform 
hazard and risk assessment at an incident. 

Learning Objectives 
At the end of this unit of training each student will demonstrate the ability to 
conduct hazard and risk assessment.  

Student Performance Objectives 
• Survey a scene and list the 3 items of information that must be assessed 

on a HazMat incident. 
• Correctly identify by name bulk and non-bulk containers, give examples of 

products found in the container, identify the materials that the container is 
typically made of and identify the pressure that each container is designed 
to safely contain/withstand. 

• Assess a damaged container to determine its stressors, potential 
breaches, potential release event and dispersion pattern. 

• Survey a scene and correctly identify the chemicals present. 
• Use an MSDS to identify characteristics of a product. 
• Understand the role of the environment on chemical spills and list the four 

areas of release. 

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Pen / Pencil 
• Scratch paper for notes 

References 
• The University of Findlay Technician Manual 
• Product MSDSs 
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Module 1 - Unit 5 
Hazard and Risk Assessment 

 
As first responders at the Operations level, we are trained to conduct basic 
hazard and risk assessment at every HazMat/WMD response; we do this in two 
ways. 
 
First, we gather information at the scene. This can be done by observing the 
incident for clues to the presence of HazMat or WMD, and/or by observing harm 
that is already occurring to victims, property and/or the environment. This is more 
commonly called size-up, scene assessment, or scene survey. Under NFPA’s 
competencies this is known as “analyzing the incident”.  
 

Second, we gather information from technical 
resources. The Emergency Response Guidebook 
(ERG), Material Safety Data Sheets (MSDS), 
Computer Aided Management of Emergency 
Operations (CAMEO) database or CHEMTREC are 
examples of these resources. Resources can warn us 
about hazards, which are not so obvious, such as 
flammability, radioactivity, toxicity or the reactivity of 
the substance.  
 
These methods of gathering information will help you 
determine the hazards presented by a specific 
situation, and ways to reduce the risks to you, the 
public and other responders.  

 
At the Technician level this hazard and risk assessment process will continue in 
greater detail. Technicians need to spend additional time looking deeper into the 
hazards and assessing the incident from a more technical background. 
Operations level responders risk their lives to save “people, property, and the 
environment”, technicians risk their lives to stop the release. Stopping the release 
is more for the protection of property and the environment than for life safety 
since all life safety should have been addressed by the first responder at the 
operations level.  
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Surveying the Scene 
 
Three things need to be assessed and/or re-
assessed as we further survey the scene: the 
container(s); the product(s); and, the environment. 
It is important to gather information on each of 
these.  
 
We need to know what the container is made of, 
what pressure it is designed to withstand, if it has 
been damaged, if it is structurally sound, if it has 

relief devices, and how much it holds. 
 
We want to know the product’s chemical and physical properties, the hazards, 
and the routes of exposure, how much is there and how it will travel to other 
areas of the scene. 
 
We want to know about the environment around the incident, including: weather 
conditions; topography; surrounding populations; conduits; exposures; and, other 
unique hazards such as booby traps and secondary devices 
 

Containers 
 
In the Awareness level training, we asked you to recognize HazMat container 
shapes and sizes. At the Operations level, we asked you to give examples of a 
product found in each type of container, and to demonstrate an understanding of 
the hazards commonly associated with that container. Now at the Technician 
level you should be able to identify basic design, construction features, and the 
valves used with specific types of containers. By consulting federal regulations 
(49 CFR parts 100 to 185) and design manuals, a technician can glean 
information about how certain specification packages are made. All of this 
information will help you to estimate the potential course and harm of the ongoing 
incident. It will assist you in providing the I.C. with an accurate damage 
assessment and determination of what might happen next. 
 
Hazardous materials are found in all types and sizes of containers. In this course 
we will again discuss, but in greater detail, bulk and non-bulk containers. We will 
group these containers into non-pressure (less than 4 psi), low pressure (up to 
25 psi), medium pressure (25 to 100 psi), and high pressure (over 100 psi). 
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Non-Bulk Containers 
 

Non-bulk containers hold up to 119 gallons of solids, liquids or gases, and can be 
constructed of different types of materials. Non-bulk containers include: 
 

Drums 

 Metal, fiberboard or 
plastic 

 8 – 95 gallons 
 Drums can be used 

to transport many of 
the UN hazards 
classes 

 Non-pressure 
container 

 

Pails 

 Steel, fiberboard or 
poly materials 

 1-5 gallons of 
flammable liquids or 
solids, poisons, 
organic peroxides, 
oxidizers or ORM’s 

 Non-pressure 
container  

Bags or 
Sacks 

 Paper or plastic 
 Holds dry 

corrosives, blasting 
agents, explosives, 
flammable solids, 
oxidizers, organic 
peroxides, poisons 
or ORM’s 

 Non-pressure 
container 

 

Boxes or 
Crates 

 Wooden or 
fiberboard 

 Transports every 
hazard class except 
compressed gases 

 Non-pressure 
container 
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Carboys 

 Plastic, metal or 
glass 

 Usually transport 
corrosives 

 Non-pressure 
container  

Cylinders 

 Low, medium and 
high pressure 

 Compressed gases, 
flammable or 
combustible liquids, 
poisons, radioactive 
materials or 
corrosives  

Bottles and 
Jars  

 Plastic or glass 
 Solvents, flammable 

liquids, poisons, 
oxidizers, corrosives

 Non-pressure 
container  

Dewars 

 Specialty insulated 
container 

 Stores cryogenic 
materials, liquid 
nitrogen, liquid 
oxygen, liquid 
helium, liquid argon 

 Low and medium 
pressures  

 
Intermediate 
Bulk 
Containers 
(IBC) 

 Also known as 
“totes” 

 Poly, steel or 
aluminum 
containers which 
liquids, such as 
flammables, 
solvents, poisons 
and mild corrosives  

 Non-pressure 
container 
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Bulk Containers 
Bulk containers hold more than 119 gallons of product and are used to transport 
and/or store large quantities of hazardous materials. These can be pressure or 
non-pressure containers. They can hold solids, liquids or gases and are used in 
highway transportation, rail transportation, marine transportation and for storage 
at a fixed site. 
 

DOT 406/MC 306 Non Pressure Liquid Tank 

 
DOT 406/MC-306 ATMOSPHERIC PRESSURE TANK TRUCK 

9,000 GALLONS CAPACTIY 
GENERAL PURPOSE CARGO 

OPS Pressure Less Than 3 PSI 
Typical Maximum Capacity 9,000 Gallons 
New Tanks Aluminum 
Older Tanks Steel 
Oval Shape/Multiple Compartments 
Recessed Manholes/Rollover Protection 
Bottom Valves 
Will Likely have Vapor Recovery. 

  

Gasoline 
Fuel Oil 
Alcohol 
Other Flammable/Combustible Liquids
Liquids 
Liquid Fuel Products 
  (In Non-Coded Tankers) 

DOT 407/MC 307 Low Pressure Chemical Tank 

 
DOT 407/MC-307 LOW PRESSURE TANK TRUCK 

6,000-7,000 GALLONS CAPACTIY 
TRANSPORTS CHEMICALS, FLAMMABLE AND COMBUSTIBLE LIQUIDS 

OPS @ 25-40 PSI 
Typical Maximum Capacity 6,000 Gallons 
May Be Rubber Lined/Steel 
Single or Double Top Manhole 
Single Outlet Discharge for Each 
  Compartment At Bottom (Midship Or Rear) 
Typically Double Shell 
Stiffening Rings 
Rollover Protection 
May Be Multiple Compartments 
Horseshoe Or Round Shaped 
Unit Pictured Is Insulated And Covered With Smooth Metal Skin
Tank Has Several Stiffing Rings 

  

Flammable Liquids 
Combustible Liquids 
Acids 
Caustics 
Poisons 
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MC-312 Corrosive Liquid Tank 

 
MC-312 CORROSIVE LIQUID TANK 

OPS Pressure Less Than 75 PSI 
Typical Maximum Capacity 6,000 Gallons 
May Be Rubber Lined/Steel 
Stiffening Rings And Rollover Protection 
Splash Guard Provides Rollover Protection 
Top Loading At Rear Or Center 
Loading Area Typically Coated With Corrosive Resistant Material 
Small Diameter For Length (Tube Shaped) 
Typical Single Compartment 

  Corrosive Liquids 
Typically Acids 

 
MC-331 High Pressure Tank 

 
MC-331 HIGH PRESSURE TANK TRUCK 

11,500 GALLONS CAPACITY 
TRANSPORTS LP GAS AND ANHYDROUS AMMONIA  

OPS Pressure UP To 300 PSI 
Typical Maximum Capacity 11,500 Gallons 
Single Steel Compartment/Non Insulated 
Bolted Manhole At Front or Rear 
Internal and Rear Outlet Valves 
Typically Painted White Or Other Reflective Color 
May Be Marked Flammable Gas and Compressed Gas
Round/Dome Shaped Ends 

  

Pressurized Gases & Liquids 
Anhydrous Ammonia 
Propane 
Butane 
Other Gases That Have Been Liquefied Under Pressure  

 
BOBTAIL TANK -- LOCAL DELIVERY OF LP GAS AND ANHYDROUS AMMONIA  
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MC-338 Cryogenic Liquid Tank 

 
MC-338 CRYOGENIC LIQUID TANK TRUCK 

WELL-INSULATED 'THERMOS BOTTLE' DESIGN 
TRANSPORTS LIQUID NITROGEN, OXYGEN CARBON DIOXIDE, ETC.  

OPS AT Less THAN 22 PSI 
Well Insulated Thermos Bottle Like Steel Tank 
May Have Vapor Discharging from Relief Valves 
Loading/Unloading Valves Enclosed at Rear 
May Be Marked "Refrigerated Liquid" 
Round Tank with Same Type of Cabinet at Rear  

  

Liquid Oxygen 
Liquid Nitrogen 
Liquid Carbon Dioxide 
Liquid Hydrogen 
Other Gases That Have Been Liquefied by Lowering 
Their Temperature 

Compressed Gas/Tube Trailer 

 
COMPRESSED GAS TRAILER 

3,000-5,000 PSI 
TRANSPORTS COMPRESSED GAS  

OPS at 3,000-5,000 PSI (Gas Only) 
Individual Steel Cylinders Stacked and Banded Together 
Typically will have Over Pressure Device for each cylinder 
Bolted Manhole At Front or Rear 
Valving at Rear (Protected) 
Manufacturer Name May Be on cylinders, i.e. AIRCO, Liquid Air, 
Liquid Carbonic, etc 
Flat Truck with Multiple Cylinder Stacked in Modular or Nested 
Shape 

  

Helium 
Hydrogen 
Methane 
Oxygen 
Other Gases  
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Dry Bulk Cargo Tanker 

 
DRY BULK CARGO TANKER  

OPS AT Less THAN 22 PSI 
Typically Not Under Pressure 
Over the Road 
Top Side Manholes 
Bottom Valves/Air Assisted 
Loading/Unloading 
Shapes Vary, But Will Have Hoppers  

  

Calcium Carbide 
Oxidizers 
Corrosive Solids 
Cement 
Plastic Pellets 
Fertilizers 

 
 

Intermodal Shipping Containers 
 

Intermodal containers are used to ship products in multiple forms of 
transportation. They can be used for marine transportation, storage at the port, 
rail transportation to another city, storage in the rail yard, highway transportation 
to a fixed site and then fixed site storage and use at the facility, or any variation 
thereof. 
 
Intermodal containers are often used for international shipments and may have 
marking in several languages. There is an international intermodal hazard 
marking system, in addition to UN numbers. This was discussed in the 
Awareness level training. You can review this system in the front of the ERG. 
 

Non-pressure intermodal tanks – steel, aluminum 
or fiberglass (IM 101 and 102): 

• Typically transports flammable solvents, 
mild corrosives and poison liquids; 

• Cylindrical tank with round flat ends 
protected by a steel frame; 

• Usually single compartment with one 
product; and, 

• 2,000-6,340 gallon capacity. 
 

Intermodal box – steel: 
• Transports all classes of hazardous materials, usually in smaller 

containers, such as 55 gallon drums, 5 gallon pails or fiberboard boxes; 
and’ 

123



 

 

• Similar to a box trailer but without wheels. Doors are on one end. 
 
Pressure intermodal tanks (Spec 51) (IMO type 5): 

• Transports liquefied gases which are liquefied by pressure such as 
chlorine, anhydrous ammonia and propane; 

• Rounded ends due to pressures of 100-500 psi; 
• White or reflective color on upper two thirds to reflect radiant heat from 

sunlight; and, 
• Most have pressure relief devices. 

 
Specialized intermodal tanks are also available. These are similar in design to 
highway cargo tanks and transport cryogenic materials as refrigerated liquefied 
gases, or tube modules containing gases like tube trailers. (Spec 51)(IMO type 7) 

 
NON-PRESSURE OR PRESSURE TANK 

 
CRYOGENIC TANK 

 

HIGH PRESSURE  
 

Rail Containers 
 
Rail tank cars have reporting marks. Reporting marks are located on the sides of 
the tank cars (left side as you view it) and indicate the owner of the car, as well 
as a unique number assigned to that rail tank car. When contacting the railroad 
or CHEMTREC, these reporting numbers can be very helpful in identifying the 
contents of the car, as well as where help may be sought in dealing with a 
release. 
 
Many (but not all) hazardous material rail tank cars will also have the proper 
shipping name of the product “stenciled” onto the side of the car (right side as 
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you view it). This is used on dedicated cars and can help you identify the 
material. 
 
Specification markings (DOT and AAR) can help HazMat technicians and railroad 
personnel identify the construction and features of the tank cars. If these 
numbers can be safely obtained, they can provide much useful information.  
a-3 -- class 105 
dot 105j100w 
thermal protection. 
head protection. 
safety valve (75 psi). 

  
ethylene oxide 
liquefied petroleum gas 
liquefied hydrocarbon gas 

dot 105j200w 
thermal protection. 
head protection. 
safety valve (150 psi). 

  
sulfur dioxide 
vinyl chloride 
liquefied petroleum gas 

dot 105j300w 
thermal protection. 
head protection. 
safety valves (225 psi). 

  

anhydrous hydrofluoric acid 
anhydrous ammonia 
metallic sodium 
chlorine 
liquefied petroleum gas 
liquefied hydrocarbon gas 
motor fuel anti-knock compound 
vinyl chloride 

dot 105j400w 
thermal protection. 
head protection. 
safety valves (300 psi). 

  liquefied petroleum gas 
liquefied hydrocarbon gas 

dot 105a500w - hydrogen cyanide (hydrocyanic acid), hcn "candystripe car" 

 
hydrogen cyanide is shipped in specially built cars. pictured is a 105a500w 20,500-gallon 
capacity. other cars used are the 105a600w and the 105j600w. for safety purposes, the cars may 
be stenciled as 300w, but have the higher-pressure safety valves. these cars have a 1-1/8" thick 
inner shell, 4" of cork insulation and a 1/4" outer shell. HCN cars may be painted white with the 
red bands or "candystripes." 
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dot 105a500w insulated - carbon dioxide service 

 
20,000 gallon capacity - insulated 
dot 105a500w 
for carbon dioxide service 
(pre 1983)  
dot 105a500w insulated - chlorine service 

 
b-end        90 ton capacity - insulated 
dot 105a500w 
for chlorine service 
(post 1982)  

insulated. safety valve (375 psi) (350 psi on carbon dioxide 
cars).  

chlorine 
carbon dioxide 
anhydrous hydrofluoric acid  

dot 105j500w 
thermal protection. 
head protection. 
safety valve (375 psi).  

 
 
liquefied petroleum gas 
liquefied hydrocarbon gas  

dot 105a600w 
insulated. safety valve (450 psi) (400 psi on carbon dioxide 
cars).  

  
carbon dioxide  

dot 105j600w 
thermal protection. 
head protection. 
safety valve (450 psi).  

 
 
liquefied petroleum gas 
liquefied hydrocarbon gas  

dot 105a100alw 
insulated. safety valve (75 psi).   fertilizer ammoniating solution 

  (ammonium nitrate solution)  
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dot 112t340w 
same as dot 112a340w except equipped with head protection and a non-jacket 
thermal protection system. no reflective paint required.  

      

dot 112a400w 
non-insulated (upper 2/3 of tank must be painted with light-reflective paint). 
safety valve (300 psi). alternate setting 330 psi for certain commodities  

      

dot 112s440w 
same as dot 112t400w except equipped with head protection.    

 
anhydrous 
ammonia  

dot 112j400w  

b-end       

33,500 gallon capacity - noninsulated 
dot 112j400w 

for propylene, liquefied petroleum gas 
and anhydrous ammonia service 
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Railroad Tank Cars – Non-Pressure 

 
A-1 -- Class 103  
DOT 103W 

 
B-END            10,000 GALLON CAPACITY - INSULATED 
FOR GENERAL SERVICE COMMODITIES  
Non-Insulated or Insulated. 
General Service. 
Safety valves (35* psi) or Safety 
Vent (60 psi).  

 Phosphorus, Benzene, Gasoline, Vegetable Oil, Caustic 
Soda, Fuel Oil, Alcohol 

DOT 103AW 
Non-Insulated or Insulated. 
Acid Service. 
Safety Valves (35* psi) or Safety 
Vent (60 psi).  

 

 
Sulfuric Acid 
Oleum 
Aqueous Hydrofluoric Acid 60% to 80% 
Titanium Tetrachloride  

DOT 103ANW 
Non-Insulated or Insulated. 
Safety Valves (35* psi) or Safety 
Vent (60 psi).  

 

 
Phosphorous Oxychloride 
Phosphorus Trichloride 
Benzyl Chloride 
Chloroacetyl Chloride  

DOT 103ALW 
Non-Insulated or Insulated. 
Safety Valves (35* psi) or Safety 
Vent (60 psi).  

 

 
Acetic Acid, Acetic Anhydride, 
Acrylonitrile, Ethylene Glycol, 
Glycerine, Butraldehyde, 
Hydrogen Peroxide (Under 52% by weight), Fatty Acids  

DOT 103A-ALW 
Non-Insulated or Insulated. 
Safety Valves (35* psi) or Safety 
Vent (60 psi).  

 

 
Hydrogen Peroxide 
Hydrazine 
Nitric Acid (80% or more)  

DOT 103BW 
Non-Insulated or Insulated. 
Rubber Lined Tank. 
Safety Vent (60 psi).  

 

 
Hydrochloric Acid not over 38% by weight 
Zinc Chloride 
Phosphoric Acid 
Ferric Chloride 
Aluminum Sulfate  
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DOT 103CW 
Non-Insulated or Insulated. 
Safety Valve (35** psi).  

 

 
Nitric Acid 
Hydrazine 
Chlorosulfonic Acid 
Formic Acid  

DOT 103DW 
Non-Insulated or Insulated. 
Safety Valve (35* psi) or Safety Vent 
(60 psi).  

 

 
Acetic Acid, Whiskey 
Ethyl Alcohol, Caramel 
Fruit Juices, Vegetable Juices  

DOT 103EW 
Non-Insulated or Insulated. 
Safety Valve (35* psi) or Safety Vent 
(60 psi).  

 

 
Phosphoric Acid 
Chlorosulfonic Acid 
Diisooctyl Acid Phosphate  

A-2 -- Class 104 
DOT 104W 
Insulated. 
Safety Valves (35* psi) or Safety 
Vent (60 psi).  

 

 
Ethyl Ether 
Casinghead Gasoline 
Refined Vegetable Oils  

A-8 -- Class DOT111A 

DOT 111A60W1 (DOT 111A60F1) 
Non-Insulated or Insulated. 
Safety Valve (35 psi) or Safety Vent 
(60 psi).  

 

 
Benzene 
Gasoline 
Alcohol 
Caustic Soda 
Fuel Oil  

DOT 111A60W2 
Non-Insulated or Insulated. 
Safety Valve (35 psi) (Required on 
Certain Commodities) or Safety Vent 
(60 psi).  

 

 
Aqueous Hydrofluoric Acid, 60% to 80% 
Mixed Acid 
Sulfuric Acid 
Titanium Tetrachloride  

DOT 111A60W5 
Non-Insulated or Insulated. 
Rubber Lined Tank. 
Safety Vent (60 psi).  

 

 
Hydrochloric Acid not over 38% by weight 
Phosphoric Acid 
Aluminum Sulfate  

DOT 111A60W7 
Non-Insulated or Insulated. 
Safety Valve (35 psi) or Safety Vent 
(60 psi).  

  
Oluem  

DOT 111A60ALW1 
Non-Insulated or Insulated. 
Safety Valve (35 psi) or Safety Vent 
(60 psi).  

 

 
Acetic Acid, Acetic Anhydride, Acrylonitrile, Fatty Acids, 
Ethylene Glycol, Glycerine, Butraldehyde, Hydrogen 
Peroxide (under 52% by Weight)  

DOT 111A100W1 (DOT 111A100F1) 
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B-END       26,000 GALLON CAPACITY - NONINSULATED 
DOT 111A100W1 
FOR GENERAL SERVICE COMMODITIES 
.2181"/FT TOP & BOTTOM SLOPE  
Non-Insulated or Insulated. 
Safety Valve (75 psi) or Safety Vent 
(100 psi).  

 Kerosene, Gasoline, Fuel Oil, Vegetable Oils, Phosphorus

* Cars built prior to January 1, 1959, may be equipped with (2) 25 psi safety valves. 
** Cars built prior to January 1, 1959, may be equipped with 45 psi safety valve. 
 
DOT 111A100W1 (DOT 111A100F1) 

 
B-END            13,600 GALLON CAPACITY - NONINSULATED 
DOT 111A100W2 
FOR SULFURIC ACID SERVICE 
POST 1982  
Safety Valve (75 psi) or Safety Vent (100 
psi). 
Non-Insulated or Insulated. 
Safety Valve (75 psi) (Required on Certain 
Commodities) or Safety Vent (100 psi).  

 
Vegetable Oils, Phosphorus, Aqueous 
Hydrofluoric Acid (60% to 80%), Mixed Acid, 
Sulfuric Acid  

DOT 111A100W3 
Insulated. 
Safety Valve (75 psi) or Safety Vent (100 
psi).  

  
Casinghead Gasoline, Ethyl Ether  

DOT 111A100W4 
Insulated. 
Safety Valve (75 psi).  

 
 
Aqua Ammonia Solution containing Anhydrous 
Ammonia  
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DOT 111A100W5 

 
B-END            20,000 GALLON CAPACITY - NONINSULATED 
DOT 111A100W5 
FOR HYDROCHLORIC ACID SERVICE 
PRE 1983  
Non-Insulated or Insulated. 
Rubber Lined Tank. 
Safety Vent (100 psi).  

  Hydrochloric Acid not over 38% by weight, Phosphoric Acid, 
Aluminum Sulfate  

 

COVERED HOPPER 

 
COVERED HOPPER 
CARRIES CALCIUM CARBIDE, CEMENT, GRAIN 

 

OPEN TOP HOPPER 

 
 
OPEN TOP HOPPER 
CARRIES COAL, ROCK, SAND 
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PNEUMATIC HOPPER 

 
 
PNEUMATIC HOPPER 
CARRIES PLASTIC PELLETS, FLOUR, OTHER FINE-POWDERED MATERIALS 

 
 

BOX CAR 

 
BOX CAR 
CARRIES ALL TYPES OF MATERIAL AND FINISHED GOODS 

 

GONDOLA 

 
GONDOLA 
CARRIES SAND, ROLLED STEEL AND OTHER PRODUCTS AND MATERIALS THAT DO NOT 
REQUIRE PROTECTION FROM THE WEATHER 

 

FLAT BED CAR WITH INTERMODAL TANKS 

 
FLAT BED CAR WITH INTERMODAL TANKS 
CARRIES VARIOUS PRODUCTS IN CONTAINERS, I.E., ONE-TON CHLORINE CYLINDERS, 
INTERMODAL CONTAINERS (SHOWN), LARGE VEHICLES, OTHER COMMODITIES THAT 
DO NOT REQUIRE PROTECTION FROM THE WEATHER 
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CRYOGENIC CAR 

 
CRYOGENIC CAR 
CARRIES LIQUID OXYGEN, LIQUID NITROGEN, LIQUID CARBON DIOXIDE, LIQUID 
HYDROGEN, OTHER GASES THAT HAVE BEEN LIQUEFIED BY LOWERING THEIR 
TEMPERATURE 

 

Fixed Site Containers  
 
Containers found at fixed sites, such as storage facilities, bulk plants, 
manufacturing facilities, hospitals and airports, are known as “fixed site 
containers”. These containers can range from a few hundred gallons to huge bulk 
storage tanks of over a million gallons.  
 
Non-Pressure Tank  
Non-pressure containers store products that are liquids at atmospheric 
pressures. They are usually above ground storage tanks, but some products 
(such as gasoline) may be stored in an underground storage tank (UST).  
 
Pressure Tank 
Pressure tanks store liquefied gases (such as propane or chlorine). These 
containers are typically horizontal and have rounded ends. Most have pressure 
relief devices. 
 
Cryogenic Liquid Tank 
Containers used to store extremely cold liquefied gases (cryogenics) are stored 
in pressure tanks with heavy insulation. These containers are typically vertical 
and often have frost build-ups around exposed piping and valves. Like other 
pressure tanks, most of these also have pressure relief devices. 
 
Many fixed site storage containers will have dikes or embankments built around 
the tanks to contain any leakage which might occur. In addition, many flammable 
liquid storage tanks have fixed fire suppression systems or water deluge systems 
in place. 
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Radioactive Material Containers 
The three basic types of packages include strong tight containers (STCs) or 
excepted, Type A containers, and Type B containers. While the characteristics of 
STCs are not specified by regulation, types A and B have very specific 
requirements listed in the Department of Transportation regulations. There are 
also three types listed for international shipments; Industrial I; Industrial II; and’ 
Industrial III. 
  
 

Excepted 
 

 

Excepted packaging is used to transport radioactive 
materials that present a minimal hazard due to either 
their low concentration or limited quantity. There are 
no specific test requirements for excepted packages 
except that there can be no release of radioactive 
material during transportation. If the material being 
shipped meets “limited quantity” requirements, it is 
shipped as an “excepted package”. Strong tight 
packaging is suitable for most excepted package 
requirements. Radiation levels at the surface must 
be ≤0.5 mrem/hr (0.005 mSv/hr), and ≤2 mrem/hr 
(0.02 mSv/hr) is shipped exclusive use. HOWEVER, 
the package surface radiation level may reach 1,000 
mrem/hr (10 mSv/hr) if the material is not “limited 
quantity” and the shipment is exclusive use. 
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Type A 
 

 

Type A packaging is used for shipping small 
quantities of radioactive material with higher 
concentrations than in accepted packaging. Type A 
packaging must be able to pass tests that 
demonstrate they would retain their contents and 
shielding under NORMAL TRANSPORTATION 
CONDITIONS. 
Package tests include water spray (simulating 2 
inches of rainfall for one hour), free drop (dependent 
upon weight of package), corner drop (1 foot for 
packages over 110 pounds), penetration (13 pound 
weight at 1 meter), and compression (24 hour test 
with load of 5 times the weight of the package). 
Additional tests for liquids and gases include a 
second free drop test at 9 meters (30 ft) and 
penetration test at 1.7 meters (5.5 ft). 
 

Type B 
 

 

Type B packaging is designed to transport larger 
quantities of radioactive material or quantities that 
have high levels of radioactivity. They must pass 
tests, which have been designed to produce damage 
equivalent to that observed in the most severe 
transport accidents. The package designers must 
demonstrate that it would withstand both normal and 
ACCIDENT CONDITIONS without the loss of 
radioactive contents, no significant increase in 
external radiation levels, and no reduction in the 
effectiveness of the packaging during use. 
Package tests include water immersion (8 hours), 
free drop onto an unyielding surface (30 ft), puncture 
(40 inches onto a 6 inch diameter pin), and thermal 
(30 minutes at 1475 degrees F). 
Type B (U) packages are suitable for international 
shipments with stowage provisions for heat 
dissipation. Type B (M) packages are also suitable 
for international shipments and require approval of 
conditions for shipment. It is designed for a 
maximum normal operating pressure of >100 psig or 
may have a relief device, which would allow the 
release of radioactive material under hypothetical 
accident conditions. 
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Industrial Package I 
 

 
 

IP-I, IP-II, and IP-III are packaging systems required 
for international shipment but may be used 
domestically. They may be used for certain 
shipments of Low Specific Activity (LSA) and 
Surface Contaminated Object (SCO) materials, 
which are usually categorized as nuclear waste. IP-1 
packaging is essentially equivalent to an excepted 
package.  

Industrial Package 
II

 

IP-II is an excepted package meeting some of the 
specified Type A packaging tests. 
 

 

Industrial Package 
III

 

IP-III packaging must meet the requirements of IP-I 
and IP-II packaging and nearly all of the Type A 
packaging requirements.  
Some commonly encountered containers such as 
IM-101 and IM-102 portable tanks, and Series 1 
freight containers may meet IP-II and IP-III 
packaging requirements. 
IP-I, IP-II, and IP-III Packaging is authorized for 
shipping Low Specific Activity (LSA) in addition to 
accepted and Type A packaging. 
 

 
Radioactive Markings 

 
Markings on packages, labeling, and placarding on transportation vehicles 
are also important aspects of the transport of radioactive materials. 
Markings are designed to provide an explanation of the contents of a 
package by using standard terms and codes. 
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Labels are used to visually indicate the type of hazard and the level of 
hazard contained in a package. Labels rely principally on symbols to 
indicate the hazard.  
 
Although the package required for transporting radioactive material is 
based on the activity INSIDE the package, the label required on the 
package is based on the radiation hazard OUTSIDE the package. 
 
Radioactive material has three possible labels, depending on the relative 
radiation levels external to the package. Labels for radioactive material are 
the only ones that require the shipper to write information on the label. The 
information is a number called the Transport Index (TI), which is the 
highest radiation level at one meter from the surface of the package. 
 
The three labels are commonly called White I, Yellow II, and Yellow III, 
referring to the color of the label and the Roman numeral prominently 
displayed. A specific label is required based upon the surface radiation 
measurement and the measurement at one meter from the surface.  
 

Label types:  
• Empty; 
• White I; 
• Yellow II; 
• Yellow III; and’ 
• Fissile. 

Label Meanings 
 

• The Yellow II, Yellow III label have Transport Index (mrem/hr 
at 1 meter away) 

• The Fissile label has a Criticality Safety Index 
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Package Labels
• White I
• Yellow II
• Yellow III
• Fissile

 

Packages labeled White I have very 
little radiation penetrating the 
undamaged package (0.5 mrem/hr at 
the package surface). Packages labeled 
Yellow II may have dose rates up to 50 
mrem/hr at the package surface and up 
to 1 mrem/hr measurable 1 meter away. 
Packages labeled Yellow III may have 
intensities up to 200 mrem/hr at the 
package surface and up to 10 mrem/hr 
1 meter away. Fissile labels indicate 
that the package contains Plutonium 
239, Plutonium 241, Uranium 233, or 
Uranium 235, which, under certain 
circumstances, can fission (atom splits 
into smaller elements), and release 
large amounts of energy and radiation. 

Package Label White I 

 

≤0.5 mrem/hr at undamaged package 
surface. 

Package Label Yellow II 

 

>0.5 mrem/hr -≤50 mrem/hr at 
undamaged package     surface, ≤1 
mrem/hr at 1 meter away. 

Package Label Yellow III 

 

>50 mrem/hr – ≤200 mrem/hr at 
undamaged package surface, ≤10 
mrem/hr at 1 meter away. 
Note: If shipped exclusive-use, up to 1 
rem/hr at undamaged package surface. 
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Package Label Fissile 

 

Package contains U-233, U-235, Pu-
239, or Pu-241. 

Package Label Empty 

 

May contain residual radioactive 
material. 

Label Information: Contents 
The name of the most radiotoxic 
material in the package. Chemical 
symbol with mass number is authorized. 
e.g. U-238 

Label Information: Activity 
Quantity expressed in Becquerels (Bq), 
or Bq followed by Curies (Ci) in 
parenthesis; e.g. 37 GBq (1 Ci) 

 
 

Label Information: Transport Index 
 

 
 

The dimensionless number (rounded up 
to the next tenth) placed on the label to 
designate the degree of control to be 
exercised by the carrier, as determined 
by the: 
 
Highest radiation dose rate at one meter 
away from any surface of the package 
in mrem/hr.  
 
Total of the T.I. of all packages in a 
vehicle may not exceed 50. The 
maximum T.I. of a package in a 
passenger aircraft is 3. 
 
Exception: shipping “exclusive use”. 
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Label Information: Criticality Safety 
Index 

 
 

The dimensionless number (rounded up 
to the next tenth) placed on the label to 
designate the degree of control to be 
exercised by the carrier, as determined 
by: 
 
Dividing 50 by the allowable number of 
packages which may be transported 
together. 
 
The total of the C.S.I. of all packages in 
a vehicle may not exceed 50.  
 
Exception: shipping “exclusive Use”. 

 
 
 

Package Markings
• Proper Shipping 

Name
• UN Number
Located on a 

package and 
may be printed 
onto the 
package or 
appears in the 
form of a label.

Package markings include, among other things, 
the proper shipping name and the 4-digit UN 
number. 
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Pipelines 
 
Underground pipelines are also transportation containers. 
Special markers to indicate their presence and to assist in 
obtaining aid in an emergency are required by the U.S. 
Department of Transportation. Underground pipelines are 
required to have markers when they cross another mode of 
transportation (such as a highway or railway). These 
markers indicate the owner of the pipeline, the name of the 
product(s) transported in the pipe and an emergency 
telephone number.  
 
A single pipeline can be used to carry different products by 
simply switching over to the new product. When this is 
done only a few feet of the mixed product will occur. A “pig” 
is a term for a large slug that is sometimes used to 
separate two different products. Pigs with cameras or other devices can also be 
inserted to check the condition of the pipeline. 
 
Companies using pipelines are required to educate local responders on 
suggested emergency response tactics regarding their pipeline. This will include 
information on how and where a pipeline can be shut down.  
 

Container Damage Assessment 
 
Another important aspect of the container is the amount of damage it has 
received as a result of the incident. HazMat technicians may need to make entry 
to recon and evaluate the amount of damage to a container. This can help to 
determine if any additional hazards exists such as a sudden container failure. 
Container specialists must be consulted prior to off-loading products or up-
righting damaged containers. 
 

Container Stressors 
Most HazMat incidents are actually container related problems where the product 
has somehow been released due to one of three container stressors: 
 

• Thermal stress, such as flame impingement and/or pressure build-up 
from heating the product. Extreme cold from cryogenics may make metals 
brittle; 

• Mechanical stress, such as a puncture or dent; and’ 
• Chemical stress, such as contact with a corrosive or rusting. 
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Damage assessment of all containers must be performed before the container is 
moved, up-righted or attempts are made to patch or plug. Warning: If you do 
not know why a container is leaking maybe you should not try to stop it.  

Container Breaches 
In many instances, the stressor will cause the container to breach, releasing its 
product into the surrounding environment. Breaches fall into one of five types: 
 

• Disintegration, such as a glass bottle shattering; 
• Runaway cracking, such as an over-pressured cylinder; 
• Failure of an attachment, such as where pipes and/or gauges are 

placed; 
• Punctures, such as a forklift thru a drum; and’ 
• Splits and tears, such as a seam ripping apart under pressure. 

 
Container breaches may not happen for hours (or days) after the initial incident. 
An incident that occurs when outside temperatures are low may result in a 
container failure when the temperature begins to rise or the product increases in 
pressure.  

Release Events 
Once the container breaches, the product will be released into the environment in 
one of four manners: 
 

• Detonation, such as an explosion; 
• Violent rupture, such as a pressurized container failure; 
• Rapid relief, such as a pressure relief valve or hole; and, 
• Spills or leaks, such as a leaking pipe 

 
The release event will greatly affect the amount and size of the contaminated 
area. 

Dispersion Pattern 
Once released, the product will typically downwind, downstream, and downhill in 
one of the following patterns: 
 

• Cloud; 
• Cone; 
• Plume; or a, 
• Stream. 
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Product(s) 
In addition to recognizing the presence of hazardous materials, identifying 
containers and assessing their damage, first responders need to be able to 
identify the specific product that is involved in the incident. 
 
By identifying the specific product, first responders can determine its: 
 

• Hazards; 
• Routes of exposure; 
• The appropriate level of PPE; 
• How to decontaminate; and, 
• The appropriate medical treatment.  

 
We will look in detail at chemical properties in Unit 9 “Basic Chemistry”. 
 
Certain products when released from their container, or when their container is 
damaged, will begin to eat or destroy the container. An example of this would be 
an acid tanker that cracks its inner ceramic lining in a rollover accident. The acid 
could then contact the metal shell and may cause a breakthrough of the tank 
and/or a pressure increase inside the tank. Cryogenic materials through the heat 
transfer process of conduction can cause the tank shell to become brittle this 
may also create a catastrophic release. 

Environment 
Once we have considered the container and the product the final factor to 
consider is the surrounding environment. It is important to take into account 
where the product is being released, the topography and weather conditions. 
Topography will help determine where the product will go. Weather conditions 
also play a role in where gases and vapors will drift, temperature changes will 
make adjustments in vapor production and/or rain may affect the product. 
 
There are basically four areas of a release: 
 

• Onto the ground; 
• Into water; 
• Into the air; and/or, 
• Into the ground. 

 
Emergency response teams usually can do little once the product moves into or 
below the surface of the ground; this will become EPA’s and the clean-up 
contractor’s responsibility. 
 
Based on whether the product is a solid, liquid or gas we can create a matrix that 
allows us to look at possible control or confinement solutions. This matrix will be 
visited again in Unit 6. 
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Gas/Air Ventilate 

Dissolve 
Blanket 

Disperse 
Divert 

Liquid/Water Boom 
Divert 

Dam 
Retain 

Liquid/ Surface Dike 
Absorb 
Neutralize 

Divert 
Retain 
Apply gels 

Solid/Surface Blanket  
 

Special Environments 
 
There are many special areas that will affect the behavior of the chemical and/or 
adjusts the tactics of the responder.  

Confined Spaces 
 
Confined spaces are environments that commonly have hazardous atmospheres. 
The confined space must be properly monitored to determine the dangers 
involved before entry is attempted. Monitoring with direct reading instruments 
must be done high in the space, in the mid areas and low in the space to check 
for stratification of atmospheres. The space’s hazards should be “locked and 
tagged out” to assure safety to the entrant. 
 
OSHA 29 CFR 1910.146 identifies the hazards that should be expected in 
confined spaces and then regulates industries in the proper entry procedures 
required before work is performed inside these spaces. Rescue requirements are 
also dictated in this requirement. 
 
“Permit required” confined spaces are confined spaces known to have hazards 
inside. Hazards include: 

• Chemical; 
• Electrical; 
• Mechanical; 
• Atmospheric; 
• Temperature; and, 
• Natural (animal, reptile, insect etc.). 
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Hazardous Materials Bulk Storage Areas 
 
Storage areas for large quantities of hazardous materials exist throughout the 
state. Tank farms are regulated to provide safety to workers and responders, the 
public and the products themselves. Minimum tank spacing requirements, dikes 
around the tanks, fire protection systems, and product transfer abilities are all 
items a HazMat technician should be knowledgeable in. The before mentioned 
items can affect the products in both positive and negative ways. Relief devices 
(pressure and vacuum) will be present and their operation must be understood. If 
these storage facilities are in your response area a tour should be set-up to 
preplan for these hazards.        

Risk / Benefit Analysis 
 
In the Operations course you learned basic hazard and risk assessment in order 
to judge the risks of getting involved and the benefits of your actions. Operations 
level responders should remain focused upon life safety. 
 
HazMat Technicians must perform hazard and risk assessment for the purpose 
of protecting property and the environment. More time must be spent on this 
process since the benefit for each risk is inherently less than that of saving a 
victim’s life.  The tech must look at the risks of making entry into the hot zone 
compared to the benefit of preventing the spread of the hazardous material.  
 

Summary 
 
HazMat technicians must continue to learn about containers and how they affect 
the incident. Technicians must be knowledgeable in the product and where to 
find additional information on its hazards, and they must understand how the 
environment can also affect the released product. This information must be used 
to decide if the risk of entry is worth the benefit to the property and environment. 
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Exercise Module 1 Unit 5 
Container Exercise 

 
 

 
Time Allotted: 105 minutes 
 
Equipment needed: Various types of non-bulk containers 

 55 gallon drum 
 cylinder 

 Various types of bulk containers 
 307/407 
 312/412 

 Railcar 
 Damaged containers 
 Pressure gauging devices 
 Thermal imaging camera 
 
Supplies needed: As directed by instructor. 
 
Methodology:    The instructor will give you the scenario and you will 

have to work through solutions based on the 
information that you have learned in this unit. 
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Module 1 Unit 5 
Unit Quiz 

 
1. Which of the below is not one of the three items of information that must 

be assessed on a HazMat incident? 
a. Containers 
b. Products 
c. Environment 
d. Cost 
 

2. A container that holds less than 119 gallons is considered…? 
a. A bulk container 
b. A pressure container 
c. A non-bulk container 
d. A tanker 
 

3. Which of the following is not one of the container stressors? 
a. Construction 
b. Thermal 
c. Chemical 
d. Mechanical 
 

4. A glass bottle dropping and shattering is an example of which type of 
container breaches? 

a. Disintegration 
b. Runaway cracking 
c. Failure of attachment 
d. Puncture 
e. Splits or tears 
 

5. The four types of release events for a container breach are…? 
a. Spills, leaks, drips and runs 
b. Runs, drips, spills and violent rupture 
c. Detonation, violent rupture, rapid relief and spills and leaks 
d. Cracks, Runs, Detonation and Leaks 
 

6. A Cloud, cone, plume and/or stream are examples of the four different…? 
a. Product types 
b. Dispersion patterns 
c. Gas releases 
d. Cameo plot models 

151



 

 

 
7. Which one of the below is not one of the four basic areas of a release into 

the environment? 
a. Into a room 
b. Onto the ground 
c. Into the air 
d. Into the water 
 

8. A DOT312 is…? 
a. A corrosive drum 
b. A corrosive tank car 
c. A flammable liquid tank car 
d. A bulk tote 
 

9. Pipelines are considered by the US DOT to be transportation containers. 
a. True 
b. False 
 

10. What are the three container stressors? 
a. Thermal, oxidation and detonation 
b. Chemical, wind sheer and time  
c. Time, distance and shielding 
d. Thermal, chemical and mechanical 
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Module 1 Unit 6 

Control, Containment and Confinement 
Scope of Unit 
The purpose of this lesson is to discuss control, containment and confinement 
options for the HazMat technician. This lesson will be followed by hands-on 
practical exercises. 

Learning Objectives 
At the end of this unit of training each student will demonstrate control, 
containment and confinement for various leaking containers and/or the spills they 
have produced.  

Student Performance Objectives 
• Know the definitions of the 3 control zones. 
• Use reference resources to set up a sufficient hot zone for a chemical 

incident. 
• Know the importance of confinement and containment techniques at 

HazMat scenes 
• Understand the difference between control, confinement, and containment 
• Explain various techniques of confinement and containment 
• Identify equipment used for confinement and containment techniques 
• Must be able to successfully complete competency evaluations 021, 022, 

023, 024, 025, 026, 027, 028, 029, 030, 031, 032, 033, 034, 035, 036, 
037, 038 and 039.  

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Pen / Pencil 
• Scratch paper for notes 

References 
• The University of Findlay Technician Manual  
• MSDSs 
• NAERG 
• CHRIS manual 
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Module 1 - Unit 6 
Control, Containment and Confinement 

 
The main objective of the HazMat technician is to prevent or minimize the extent 
of the release. Obviously, this will minimize the effect on public health, property, 
and the environment. In order to mitigate the impact of the incident, the release 
must be controlled. At the Operations level you were to use defensive measures 
to control or confine the product (controlling the product without coming into 
contact with it). The technician will approach the leak in order to stop it. In this 
chapter we will revisit the Operations level tasks to control and confine the 
HazMat to a given area. We will then focus on technician level tasks.  
 

Control 
 
Control zones - In order to 
prevent the spread of the 
chemical there are three zones 
that should have been 
established at an incident: the 
hot; warm; and, cold zone. If 
they have not been setup and 
identified by the time the 
HazMat team has arrived then 
this should be one of the first 
goals.  
 
The hot zone is the area 
immediately around the 
contamination. This zone is 
established, identified and 
secured in order to prevent 
accidental exposure to the 
hazards. Initial size of the zone 
can be determined by consulting the Emergency Response Guidebook. The 
technician can adjust this zone once more information is obtained. This zone can 
be more accurately determined by using air monitoring equipment. 
 
The warm zone or decontamination corridor is an area adjacent to the hot zone 
where movement to and from the contaminated area is controlled. This zone 
becomes the area where responders set up technical and/or equipment 
decontamination lines. Technicians will need to determine the type and extent of 
decontamination. 
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The cold zone is the safe area around an incident that responders control in 
order to establish command and stage equipment. This area also needs to be 
identified by boundaries and secured from the public. It usually contains the 
Incident Command Post, the Staging Area, the Medical/Rehab Area and other 
incident related functions. The cold zone should also be monitored to verify that it 
remains safe from contamination throughout the incident. 
 
Measures used to control a release involve processes, methods, procedures, 
and techniques that prevent or reduce the spread of the material or its by-
products into the environment. They may also lessen the severity of the 
material’s impact on the environment. Control measures may include: Fire 
control; Spill control; and/or, Leak control: 
 

Fire Control 
The first concern for a spilt flammable material is to prevent ignition. Once a 
product is on fire controlling the burn is becomes the priority. There are multiple 
options for controlling flammables spills or fires they include: Removing ignition 
sources; extinguishing the fire; removing the fuel supply; removing the oxygen; 
protecting exposures; preventing container failure; and/or, simply withdrawing 
from the area. 
 
Remove Ignition Sources - This will aid in preventing ignition of flammable 
vapors and gases. Removing all ignition sources is usually very difficult to 
accomplish. Responders should continually monitor the area to determine if a 
flammability hazard is present. In addition, to ensure all ignition sources are 
removed, responders will require the assistance of personnel from the electric 
and gas companies. Fuel spills can be blanketed with foam to suppress vapors. 
 
Extinguish Fires - This is one of the primary objectives when responding to an 
incident. It is important to extinguish fires to minimize the danger to the public 
and the environment. Compatibility between the product and the suppression 
agent must be considered before applying the control agent. 
 
To extinguish burning hazardous materials the proper extinguishing agent must 
be used. Although straight water streams may be effective for extinguishing high 
flash point liquids, such as kerosene and diesel fuel, water is generally ineffective 
for extinguishing low flash point liquids such as gasoline and a variety of 
solvents. 
 
As covered at the Operations level, low flash point liquids may be extinguished 
with foam or dry chemicals. When selecting the proper extinguishing agent, 
response personnel must be sure not to mix incompatible agents, e.g., foam and 
water. In some situations, water should be shut off prior to using any foam. If 
foam and water are used at the same time, the fire may not be extinguished. 
Moreover, the water may wash the foam away. Another example of incompatible 
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agents is foam and some dry chemical-extinguishing agents. These agents are 
effective only when used separately. 
 
If response personnel are required to extinguish water-reactive materials, special 
extinguishing agents should be used. If water-reactive chemicals are present, 
extreme reactions can occur that can escalate the severity of the incident if water 
is used. In addition, water (particularly large volumes) will spread contamination 
farther away from the incident. The water that came into contact with the 
chemicals is now contaminated and must be treated. 
 
Remove Fuel Supply - A second tactic that may be used to extinguish ignited 
materials is to remove the fuel supply. To decrease the hazard, responders 
should consider closing valves to reduce the amount of fuel entering the area.  
 
Remove Oxygen Source - Removing the source of oxygen is another tactic that 
may be used to extinguish ignited materials (i.e., smothering the hazardous 
material). For certain hazardous materials, a fire may be effectively extinguished 
through the removal of the oxygen supply by smothering the material with foam, 
sand, or dirt.  
 
Control Burn - Responders might consider extinguishing ignited material by 
letting the substance burn itself out. Some fires involving pesticides or poisonous 
gases should be allowed to continue to burn so as to prevent the spread of 
products. If you cannot stop the release of a flammable product, extinguishment 
will allow an explosive atmosphere to be created. Protection of the exposures 
around the fire and cooling containers in close proximity will need to be 
considered when allowing the product to burn itself out. Evacuation from the 
areas that may be affected by the “smoke” produced by the fire will should be 
addressed. 
 
Exposure Protection - Preventing the spread of the fire to adjacent property will 
be the main concern in allowing the product to burn itself out. The use of water 
curtains and unmanned appliances should be considered. 
 
Preventing Container Failure - This can be accomplished by cooling the 
container, using stress barriers, or removing uninvolved materials that may 
contribute to the container failure. 
 

Cool Containers - A tactic that can be used to reduce the probability of a 
container failure because it is on fire, or near a fire, is cooling the 
container. Applying large quantities of water to the container usually 
accomplishes this. A minimum of 500-gallons-per-minute should be 
applied at the point of flame impingement. If there are several points of 
flame impingement, very large quantities of water are needed to meet this 
requirement. 
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Maintaining an adequate water supply may be difficult in areas that do not 
have a domestic water supply. For example, in areas around interstate 
highways and railroad yards it may not be possible for responders to have 
access to an adequate supply of water. 
 
Keep in mind that the area of the container above the liquid line contains 
vapors. This vapor space, a critical area in the tank, is generally the point 
at which failure of the container will occur. Heavy streams of water must 
be applied to the vapor space in order to cool the container and prevent 
the container from failing. 
 
When a container holding a hazardous product is on fire, or near a fire, 
responders should also consider whether it presents an undue risk to 
response personnel manning the cooling streams. If it is determined the 
risk is high, unmanned water cannons or hoses should be used. The 
equipment should be set up and then all response personnel should leave 
the danger area. 
 
Use Stress Barriers – A stress barrier is a large object, placed between 
the fire and the container you desire to protect, that can absorb the heat 
from the fire to prevent container failure. Stress barriers absorb the radiant 
heat or prevent the container from coming into contact with the flame. 
 
Remove Uninvolved Materials - Another tactic is to remove containers 
(assuming they are mobile) that have not been affected or are not involved 
in the fire. This tactic should be used with extreme caution. Remember 
that materials subjected to the heat of a fire may have undergone some 
type of chemical or physical change due to the heat of the fire. In large 
tanks transferring the product out of leaking or burning containers may 
also be an option. 

 
Tactical Withdrawal - Sometimes, responders may have to withdraw from an 
area to protect personnel, equipment, and vehicles. Withdrawal from a danger 
area must always be considered a possibility and withdrawal plans should be 
prepared. 
 
Response personnel should not be placed in a situation where they can become 
trapped. Before entering an area, responders should plan withdrawal routes to 
ensure a quick and safe exit in the event the situation becomes dangerous and 
requires rapid withdrawal. 
 
Explosion-Resistant Barriers - Explosion-resistant barriers can also be very 
helpful in protecting personnel and vehicles from chemicals, fire, or radiant heat. 
Natural barriers, such as ditches and depressions, can be helpful in protecting 
personnel. Crews and resources should be standing by to handle the possibility 
of additional fires. 
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 Spill Control (Confinement) 
Confinement techniques are methods that limit the 
physical size of the area of the release. Hazardous 
materials can be released (directly or indirectly) to air, 
surface water, groundwater, or land surface. 
Depending on the media affected, various methods are 
available that may help restrict the spread of materials. 
 
Techniques for confining hazardous materials depend 
on whether the release is into the air, on land, into 
surface waters, or into the groundwater. 
 
Air Releases - Releases of gases, vapors, mists, or particulates into the air may 
present a serious threat to the public and employee health and safety. The cloud 
of material may be flammable, toxic, corrosive, or have other hazardous 
properties. 
 
Once in the air the material can move rapidly depending on wind and other 
weather conditions, and therefore has the capability of affecting a large physical 
area. Controlling airborne materials is very difficult especially if large quantities 
are involved.  
 
The best option is to contain the material by closing valves or otherwise stopping 
the release. If this cannot be done, then vapor suppression or dispersion 
techniques may work depending on the quantity and type of chemical being 
released. Weather conditions, such as humidity, temperature, and wind speed 
and direction, can greatly affect vapor-cloud formation and dispersion. If the 
cloud is large, then initial consideration must be given to immediate evacuation of 
the area that may be impacted. 
 
Some chemicals (acid mists, chlorine gas, and ammonia) readily combine with 
water to form solutions. The use of fog patterns to disperse and absorb the vapor 
cloud can work. When a fog stream is used, the material is condensed and falls 
to the ground. If possible, a collection point, such as a dike, should be used to 
capture the now contaminated water. This collected material should be pumped 
into a container for analysis and disposed of properly. 
 
This use of fog patterns to disperse a vapor cloud should be carefully considered 
because extensive ground contamination, as well as excessive cleanup costs, 
can be associated with this method. As with any method, a cost-versus-benefit 
analysis should be made.  
 
Air releases or suspected air releases should always be approached with caution 
from the upwind direction, whenever possible. Personnel must also be on the 
alert for changes in wind direction. Visual observations or direct-reading 
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instruments may give some indication of the type and quantities of materials 
being released and whether vapor suppression will work. 
 
Materials that are lighter than air will drift upwards into the atmosphere. These 
materials will generally disperse rather than be captured by water application. 
Heavier-than-air materials will tend to pocket in low areas, following the contours 
of the land from higher to lower elevations, and be pushed by the wind 
movement. 
 
Releases Onto Land - Generally, solids that spill on the land are the easiest 
materials to confine. Solids ordinarily do not migrate far from the source. The 
release area should be segregated to avoid having the materials tracked away 
from the site on shoes, clothing, or vehicle tires. It is also important not to 
increase the mobility of the material by the indiscriminate application of water or 
other liquids. Covering the material with plastic, tarps, or other means can help 
prevent it from becoming windborne or being dispersed by rain. 
 
Liquids spilled on the land may be somewhat more difficult to confine. In some 
cases confinement may already be in place. For example, most above ground 
storage tanks are required to have a containment structure around their 
periphery for confining leaks. The likely place for an uncontrolled release is 
during transportation or loading. 
 
Generally, the best initial approach is to protect sewer openings with sewer pads 
and surfaces with absorbent material. If the spill is on the ground, berms can be 
constructed by simply mounding the soil itself. In many cases, though, it may be 
more advantageous to "herd" the liquids, by using existing ditches, swales, and 
berms, to an existing low point or to construct a catch basin. This allows the 
material to pool and may make cleanup easier. 
 
Diversion, diking and retention are three techniques for controlling spills on the 
land. 
 
Diversion is the controlled movement of the liquid from one course or area to 
another where the effects to human health and the environment are substantially 
reduced. 
 
Diking is using a barrier to control the movement of liquids from the spill area so 
they do not enter an area where they may cause more harm. 
 
Retention is the temporary confinement of the liquid in an area where it can be 
absorbed, neutralized, diluted, or pumped out. The most desirable retention area 
is one that is liquid-tight so the spilled liquid will not infiltrate the soil.  
 
Determining which of these three techniques should be used to control a HazMat 
spill depends on several factors: 
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• Time; 
• Personnel; 
• Equipment; 
• Supplies; 
• Potential harmful effects of the leaking material; and, 
• Availability of a suitable area. 

 
For example, response personnel may determine that diversion, rather than 
diking and retaining, is more appropriate for controlling the movement of fuel oil 
that could enter a storm drain. In this situation, response personnel may 
determine that diversion should be used to control the movement of oil because 
the oil is flowing toward the storm drain at a rate that will not permit the timely 
construction of a dike. Or, response personnel may determine the available 
personnel and equipment is insufficient to construct a dike or a retention pond. In 
many cases, however, diking and retention techniques will follow the diversion 
technique. That is, diversion can begin immediately, while diking and retaining 
work may begin as resources arrive. 
 
Diversion – Usually containment socks, rubber booms, or dirt can be used as a 
barrier to divert a spilled liquid. Because diversion requires that barriers be 
constructed in advance of the flow, it is important to preplan and have supplies 
on hand. 
 
In constructing the diversion wall, the speed and the angle of the oncoming, 
flowing spill must be considered. For fast-moving spills, angles of 60° or more 
should be used for intercepting the spill. Generally, the greater the speed of the 
flow, the greater the distance and angle required to slow it down. Construction 
equipment may be needed to build a diversion barrier if large quantities of liquids 
are involved. This is 
practical when the 
equipment, materials, and 
trained personnel are 
available at the scene. 
 
Although diversion can be 
accomplished with 
absorbent materials, it is 
best performed with a 
nonabsorbent material. The 
absorbent material, once at 
its capacity, needs to be 
changed out or replenished 
so the liquid will not flow 
through it. If nonabsorbent 
materials are not available 

Diking 
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then the absorbent materials can be wrapped or covered in plastic. 
 
Diking - Dikes can be constructed from commercially available booms, 
absorbent socks, media, or dirt. Over time, both vertical and horizontal seepage 
through and around the dike will occur. This process can be slowed by the use of 
"visqueen" or "poly" sheeting (a form of polyethylene). 
 
The process of constructing a dike is very similar to the process of constructing a 
diversion barrier. Response personnel must consider the time required to confine 
the land spill, the resources available (i.e., response personnel and equipment), 
and the quantity of the hazardous material spilled. As indicated above, any 
absorbent material used for a dike should be wrapped in plastic sheeting to 
prevent flowthrough and to keep the diking material from becoming 
contaminated. 
 
Retention - Retention of liquids 
involves determining where the flow 
will migrate and providing the ability to 
hold it in that area. Diversion is often 
used with retention. Retention may 
involve the following processes: 
 

• Salvage covers or tarps placed 
over the drain and weighted 
down with any heavy objects; 
and/or’ 

• Absorbent socks or 
impermeable dikes around the 
drain 

 
 
Releases Into Water - Releases 
of materials into water may be 
controlled using several different 
measures:  
 
Overflow Dam - Material with a 
specific gravity greater than 1 
that is insoluble in water will sink. 
These materials are hard to 
remove from the water. A 
method for confinement might be 
an overflow dam.  
 
An overflow dam is used to trap heavier-than-water material by causing the 
material to sink to the bottom of the stream upstream of the dam. When the 

Retention 
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material is trapped, relatively uncontaminated water flows over the barrier. Care, 
therefore, must be taken in building the barrier because if it breaks, it will release 
the contaminants. A depression in the waterway may be dug to trap the spilled 
material. An overflow or confinement dam works best on slow-moving and 
relatively narrow waterways. The faster the waterway, the less likely this method 
will work. 

 
Siphon Dam - A siphon or underflow dam is used to trap lighter-than-water 
material behind the dam by causing it to float on the water surface, while 
relatively uncontaminated water flows through pipes installed in the dam. When 
constructing the siphon dam, care must be taken to ensure large enough 
diameter pipes or a number of pipes are used to allow for an adequate volume of 
water to flow through the dam. The contained material is then absorbed or 
vacuumed off the water surface. 
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Filter Fence - A filter fence is used to absorb small volumes of lighter-than-water 
material from a flowing watercourse. A fence, typically of galvanized wire mesh, 
is staked out across the watercourse. The fence acts as a support structure for 
the filter media that is placed on the upstream side of the fence. 

 
Floating Boom - A 
confinement measure for a 
spilled material that floats and 
is insoluble or slightly soluble 
in water is a floating boom. 
Once the spilled material has 
been contained, it can be 
removed at a collection point. 
There it can be skimmed from 
the surface using several 
different types of skimmers. 
Alternatively, the spilled 
material can be collected for 
disposal by absorbents, 
which can be loose or in 
sheets or pads. In the case of a viscous liquid, straw may be used. There are 
several different types of commercially available booms, including some that 
absorb the spill instead of confining it. Booms are available in a variety of sizes 
ranging from 2-inch diameter to 48-inch floating skirted booms used in rough 
water and open bodies such as the Great Lakes or the oceans. Care must be 
taken to select the correct boom, as small booms are not usually effective in 
rough water. However, booms are usually the fastest method of containment in 
small, slow-moving streams.  
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Material that is highly soluble in water is very difficult to confine and contain. This 
is especially true in a stream that is fairly wide, deep, and has a moderate-to-fast 
flow rate. In fast water, even floating material is difficult to control. 
 
Chemical Control Methods - There are methods of controlling hazardous 
materials that involve the use of chemical additives. 

 
Adsorption – The use of activated 
charcoal or other adsorbents can be used 
to minimize the effects of chemicals. 
Adsorption is a process where the 
product is chemically adhered to the 
adsorbent material. This is not to be 
confused with absorption in which the 
product is simply “soaked up”. 
 
Neutralization – Acids and bases can be 
chemically reduced to a more acceptable 

pH by neutralization. Mild acids can be added to strong bases to slowly bring 
down their pH. Mild bases can be added to strong acids to slowly bring up their 
pH. Neutralization will produce heat and other by-products and must be done 
with extreme caution. (Never overpack warm neutralized products or place 
neutralized product into the same container with un-neutralized product!) 
 
Solidification – Certain chemicals can be solidified by the addition of certain 
other chemicals. This process might slow down or even stop the flow of a 
HazMat and allow an easier clean-up. 
 
Dilution – Sometimes simply diluting the product with water is the best answer.  
EPA may allow diluted products to be disposed of in storm or sanitary sewers.       
 
Dispersion – Oil spills on waterways are often sprayed with a detergent-like 
chemical, called a dispersant, that allows it to break-up disperse. In the case of 
gasses spilling into the air using fog nozzles or ventilation fans may cause the 
gasses to break-up and disperse. 
 
Groundwater Contamination - Responders do not usually handle groundwater 
contamination. Occasionally, they may be required to take samples to ensure a 
release does not contaminate groundwater. Because groundwater cleanups are 
expensive, any incorrect actions taken by responders may contribute to 
groundwater contamination. It is very important, therefore, that response 
personnel take special precautions when conducting response operations to 
ensure groundwater is not affected by their actions. The Ohio Environmental 
Protection Agency can be called to assist with below the surface ground 
contamination.    
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Leak Control (Containment) 
 
Containment techniques are methods used to restrict the material to its original 
container. Until the released materials are contained, the area of involvement will 
grow larger. Whenever possible, it is important to contain the materials in order to 
limit the size of the area involved and minimize cleanup difficulties and cost. 
A variety of techniques for emergency leak containment have been developed. 
Most of these techniques involve the use of tools and materials that are readily 
available or can be made easily and inexpensively. The type of materials and 
tools needed to temporarily patch a leak is dependent on the type and size of 
and construction materials used for the container. 
 
A practical way of determining what equipment may be required is to plan ahead. 
Leak-control equipment is available through many manufacturers. Facility 
response groups and coordinators should ensure appropriate containment and 
patching/plugging equipment is available. 
 
Often a leak may be controlled by simply tightening fittings such as bungs, caps, 
pipes, or flange bolts. Other times, it will require patching or plugging materials to 
stop the leak. 
 
Primary Tool Kit - A variety of tools and 
materials may be necessary to accomplish 
patching and plugging. A basic tool kit should 
be available to the response group and 
should contain, at a minimum, the following 
items: 
 

• Rubber or nylon mallet; 
• 18- and 36-inch pipe wrenches; 
• Open- and box-end wrench set; 
• Slip-joint pliers (two pair); 
• Common pliers; 
• Assorted screwdrivers with plastic handles; 
• Medium-weight, ball-peen hammer; 
• Linoleum knife; 
• Utility knife; 
• 8-inch, vise-grip and needle-nose pliers; 
• Portable explosion-proof handlight; 
• 18- to 36-inch bolt cutters; 
• Bung wrenches (two–brass or nonsparking); 
• Diagonal side-cutting pliers; 
• Tin snips; 
• Wire brush with long handle; 
• Hacksaw with blades; and, 
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• Variety of non-sparking tools. 
 
Additional materials that might prove beneficial are: 
 

• Teflon™ tape–available in a variety of widths and used for wrapping 
threads on fittings and connections; 

• Duct tape–used to slow leakage from pipes, fittings, etc., by wrapping 
tightly around the affected area; also can be used as a gasket with 
wedges or plugs; 

• Commercially available preformed pipe clamps; 
• Rubber sheeting (old inner tubes work well)–useful as gasket material for 

any type of patch or plug; 
• Plug and dike compound; 
• Assorted wooden taper plug assortment; 
• Wooden wedge assortment; 
• Assorted sheet metal screws–when backed by fiat washers and rubber 

gaskets, useful for small holes, pinholes, and some cracks; 
• Assorted pipe caps–can be used on threaded pipe ends; 
• Bungs–used to secure drums; 
• Assorted automotive clamps–used to secure rubber sheeting over pipe 

ends, etc.; 
• Assorted threaded pipe plugs–used on internally threaded pipe ends; 
• Flat washers for sheet metal screws; and, 
• Epoxy compounds–used as a patch or binder and filler. 
 

Once tools are obtained, response personnel should "practice" with them to 
determine whether there are any special problems. Hand tools are awkward to 
use while wearing protective gloves. Response personnel may have to enlarge 
the handles on the small tools and practice patching-and-plugging techniques 
while wearing gloves. Personnel must be able to hand carry tools and be mobile 
within the response area. A canvas mason's bag or 5-gallon bucket may be used 
to hand carry the tools.  
 
A complete list of equipment and supplies that are suggested for each type or 
level of HazMat team can be found in the Ohio HazMat TAC appendix.  
 
Leaks from Drums - Leaking drums are fairly common. A typical low-pressure 
metal drum is a flat piece of metal rolled into a tube with two capped ends. It may 
be welded at both ends or clamped at the top for access to the contents. A rim or 
lip runs around the outer edge of each end. Sometimes, various access holes are 
found on different drums, although typically, the main opening is found at the top. 
These openings or access holes are closed with a right-handed screw cap 
referred to as a bung. 
 
One approach to controlling leaks in a drum is to raise the hole above the level of 
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the liquid or solid. This can be done quickly by rolling the drum so the hole is on 
top or by standing the drum on end so the leak is on top above the liquid level. 
 
Typically, holes or gashes in drums are the results of punctures–often caused by 
forklifts. A number of drum patches of varying sizes should be available in 
advance. Patching or plugging can be done using: 
 

• Plug and dike compound; 
• Sheet metal screws with washers and rubber gasket; 
• Boiler plugs (round or flat wooden plugs); and/or, 
• Golf tees. 
• Rubber plugs 

 
Response personnel may also perform a "drum-to-drum transfer." This method 
involves pumping the contents of a damaged drum into a new and empty drum, 
or into a drum containing the same material. We will cover this below in the 
product transferring section however always verify that the receiving drum is 
compatible to the product you are transferring. When transferring flammable 
liquids remember to properly bond and ground the containers and pump. 
 
Successfully patched drums should be removed from normal service and placed 
inside a recovery drum (also referred to as an overpack drum) designed to fit 
over the damaged container. Additional protection can be obtained by first 
placing the damaged drum inside a large polyethylene bag. The final package 
must be clearly marked so receivers at its destination are made aware of the 
hazardous materials stored inside. Failure to mark the recovery drum could be in 
violation of state and federal regulations. Properly packaged recovery drums will 

be suitable for 
transportation to a 
recycling facility or 
waste dump. 
Attachment A at the 
end of this section 
provides direction from 
the DOT on over-
packed containers. 
 
Leaks From Piping - 
Because of pressure 
buildup, plugging is 
generally not 
conducted on piping. 
Instead clamps or 
threaded control 
devices are used. 
Plugs, if used, should 

169



 

 

be specially designed for the application. The plugs can be vented or un-vented, 
although if system pressure exceeds 2 psi, vented plugs will probably be 
necessary to facilitate plug installation. One type of plug includes a threaded 
nipple on the vent tube to which a valved hose can be attached. This allows 
responders to pipe off the material to a suitable container after plug installation. 
 
Leaks from Tank Trucks and Assorted Containers - Tank truck leaks usually 
occur in the tank shell or its installed pipe and valve system. Breaches in the 
cargo tank itself normally occur from stress caused on impact, such as the 
vehicle overturning. Typical holes in the tank shell take the form of punctures and 
tears. Because tanks may be breached in several locations, they should always 
be inspected on as many sides as possible during the incident. 
 
The lower the leak on the tank, the greater the spill potential. Naturally, leaks 
located below the liquid level should be controlled first; however, holes above the 
liquid should not be overlooked. Vapors may be released through the hole to the 
surrounding area or fresh air can be drawn inside the tank, possibly placing the 
vapor space in the explosive range if flammable or combustible liquids are 
involved. 
 
The types of tools and equipment used are similar to those discussed in the drum 
section. Special equipment is also available commercially to control tanker spills. 
These include low-profile inflatable pools, pressure patches that are strapped 
completely around the container, and various other types of equipment.  
 
Product Transferring - Many times the product must be removed from a 
damaged container and transferred to a similar undamaged container. Product 
transfers should be done by trained individuals only. The containers must be 
bonded and properly grounded before transferring any flammable or combustible 
material. HazMat teams are many times called upon to verify that this operation 
is done safely at the scene of an overturned tanker or railcar. There are methods 
that can be used to transfer gasses, liquids and even liquefied gasses.  
 
A simple technique for transferring a liquid from a 55 gallon drum would be to use 
a diaphragm pump. Compatibility between the product and the hoses and pump 
must be considered. 
 
Specialty Tools - Some specialty devices, such as air bags for righting 
overturned tankers, are available commercially. There are also inflatable patch 
systems for large vessels. These patch systems are secured against the 
container breach with chains or webbing and then inflated. Devices similar to air 
bags are available for use on pipes and small-diameter container systems. Air 
bag devices designed for controlling leaks operate on relatively low inflation 
pressures. 
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Specialty kits such as Chlorine A, 
B, and C kits are available from 
manufacturers. These kits require 
special training to use and are 
limited to chlorine leaks from 
standardized chlorine containers. 
The Chlorine A kit is for 100 or 
150-pound cylinders and can be 
used to temporarily repair valve 
and wall leaks. The B kit is 
designed for use on ton containers 
of chlorine, and the C kit is for 
emergency leak stoppage from 
chlorine tank car domes. 
 
Sulfur dioxide is shipped in containers similar to chlorine. A special gasket kit can 
be obtained to allow the chlorine kit equipment to be used on sulfur dioxide leaks. 
 
Entering a site to patch HazMat leaks requires special training. Responders 
should be familiar with hazard recognition and the use of protective clothing and 
equipment before attempting to use equipment. It is recommended that training 
on leak abatement and spill control be conducted with personnel wearing the 
protective gear they would wear at an incident. Because protective clothing used 
at chemical incidents restricts vision, mobility, and adversely affects normal 
dexterity, the need for all personnel to receive prior training is very important. 
 
Product displacement – Under certain circumstances the addition of water into 
a tank or holding area will result in the oil or other petroleum products floating on 
top of the water. If response personnel can maintain the flow of water into the 
area at the same rate as the leak, and the hole is in a low position then you might 
be able to contain the product without actually stopping the flow from the 
container. In this case that water will be leaking and not the hazardous material. 
This technique is an effective measure only for materials lighter than water or for 
materials that are insoluble in water. In most cases, it may be more appropriate 
to retain hazardous materials in an excavated pit, pond, or basin. 
 

Introduction to Strategy and Tactics 
 
During size-up, a general picture of the HazMat incident is developed. 
Responders gather information about the materials that are involved, the 
hazardous conditions that exist, and then attempt to determine the severity of the 
incident and what effects the incident will have on the surrounding area. Based 
on initial size-up and a continuous evaluation of what is happening, many 
decisions need to be made: 

 

Chlorine Kit 
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• Priorities should determined: 
• An action plan (strategy) should be developed; and’ 
• Tactics (actions) should be implemented. 

 
Because each incident is different, the strategy used to prevent or reduce the 
potential effects on people, property, or the environment must be tailored to the 
specific conditions present. The strategy chosen must be continuously 
reevaluated and modified, if necessary, to effectively mitigate any conditions that 
change during the course of the response. 
 
Strategy and tactics are two different, but inseparable, components of response 
operations that result in an action plan used to control the emergency. 
 
Strategy is the general plan or course of action for preventing or reducing the 
effects of an incident. 
 
Tactics are the methods and tasks used to accomplish the selected strategy. 
 
To develop and successfully execute a specific strategy, responders must be 
properly trained and have available adequate personnel, equipment, and other 
resources. 
 
Response Objectives - Initial size-up and 
successive follow-up assessments provide 
information about the incident from which problems 
are identified and priorities for response operations 
are established. Problems, solutions, and priorities 
are the basis for an evolving strategy and for 
determining the best control tactics to use. 
 
The objectives of responding to a hazardous 
materials emergency are to: 
 

• Prevent or reduce the loss of lives or injury to those involved in the 
incident, including responders, or to those in the surrounding area who 
could be affected by the hazards produced; 

• Prevent or reduce loss of property or damage to property; and 
• Prevent or reduce the impact of the incident on the environment. 

 
Strategy - Based on the information obtained, problems are identified and 
priorities for operations are established by the above mentioned response 
objectives. Strategic goals are broad based solutions to the identified problems. 
This is the strategy that will be used to complete the response. A strategy is 
implemented to prevent or reduce the effects of the incident. 
 
There are nine generally accepted Strategic goals for HazMat incidents: 
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• Isolation of the product form the public and/or responders; 
• Notification of other’s that might be needed; 
• Identification of hazards on the scene; 
• Protection of responders; 
• Control the spill; 
• Controlling the leak; 
• Controlling the fire; 
• Recovery from the incident; and’ 
• Termination of the incident. 

 
Tactics - Tactics are the methods, procedures, and techniques used to complete 
a strategic goal. There can be several tactics for each of the above strategic 
goals. Tactics are the answer to the question of who will do what, to accomplish 
the strategy selected. Once the strategic goals have been identified by the IC or 
unified command as the correct approach to solve a problem then the proper 
tactic will be identified and implemented.  
 
The use of any tactic must be thoroughly evaluated. Since various tactical 
options may exist for controlling a certain situation. The effectiveness of each 
must be determined and a decision made whether a particular option is more 
beneficial than some other action or even no action at all. 
When evaluating any tactic, an important aspect is that the use of the tactic does 
not contribute to the problem. In addition the decision should protect the health 
and safety of responders. In this regard, a risk-versus-benefit approach is again 
used. 
 
The “Hazardous Materials Goals and Objectives worksheet” is included to remind 
responders of the nine goals and suggested tactics. 
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Module 1 Unit 6  
Unit Quiz 

 
1. The zone in which the command post should be set-up is..? 

a. The warm zone 
b. The twilight zone 
c. The cold zone 
d. The hot zone 
 

2. The area of greatest contamination should be within the…? 
a. Vapor reduction zone 
b. The warm zone 
c. The cold zone 
d. The hot zone 
 

3. Keeping the product inside its original container is called? 
a. Confinement 
b. Containment 
c. Control 
d. Congestion 
 

4. Diking and damming are examples of…? 
a. Confinement 
b. Containment 
c. Control 
d. Congestion 

 
5. Wooden plugs can be used to stop leaks in drums no matter what the 

product is? 
a. True 
b. False 
 

6. An overflow dam can be used to stop…? 
a. Miscible liquids 
b. In-miscible liquids with a density of less then 1 
c. In-miscible liquids with a density of more then 1 
d. Solids 
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7. Plugging a leaking pressure relief device is always a good idea? 

a. True 
b. False 
c. True, if it can be done quickly 
 

8. The two little holes on top of a drum are called? 
a. Bongs 
b. Bings 
c. Bungs 
d. Drains 

 
9. After you plug a leak in a drum it is OK to allow it to be transported to the 

consignee? 
a. True 
b. False 
 

10. Fires involving hazardous materials must always be extinguished as 
quickly as possible? 

a. True 
b. False 
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HazMat Team 

Hazardous Materials Goals and Objectives 
Strategic Goal Tactical Objective     
Isolation Establish a perimeter 
  Determine hot, cold, and warm zones 
  Deny entry and secure area 
  Provide initial public protection 
  Withdraw 
Notification Request assistance: EMA, EPA, PUCO, Health Departments 
  Communicate 
  Review response plans and/or preplans 
Identification Recognize and identify the product 
  Check for shipping papers or MSDSs 
  Review preplans in files  
  Conduct reconnaissance 
  Perform air monitoring 
  Take samples 
  Interview victims or witnesses 
Protection Use appropriate PPE 
  Decontaminate 
  Assess safety 
  Rescue and EMS    
  Reassess zones 
  Provide secondary public protection 
Spill Control Gas/Air Ventilate Disperse 
   Dissolve Divert 
    Blanket   
  Liquid/Surface Dike Divert 
   Absorb Retain 
   Dilution Neutralize Solidify 
  Liquid/Water Boom Dam 
    Divert Retain 
  Solid/Surface Blanket   
Leak Control Direct methods Plug Patch 
   Overpack Tighten 
    Crimp   
  Indirect methods Transfer Product 
   Shut off sources 
    Displace product 
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HazMat Team 
Hazardous Materials Goals and Objectives Page 2 

Strategic Goal Tactical Objective     
Fire Control Control burn                         Cool Containers 
  Protect exposures                Remove fuel supply 
  Extinguish                             Remove oxygen 
  Confine 
  Withdraw 
Recovery Oversee product transfer, container handling, and cleanup 
  Place companies back-in-service 
  Turn incident over to proper authority 
Termination Restock and resupply 
  Debrief with on scene companies 
  Critique 
  Paperwork 
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TITLE 49--TRANSPORTATION 
CHAPTER I–RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION, 

DEPARTMENT OF TRANSPORTATION 
PART 173–SHIPPERS--GENERAL REQUIREMENTS FOR SHIPMENTS AND 

PACKAGINGS–TABLE OF CONTENTS 
SUBPART A–GENERAL 

  
Sec. 173.3 - Packaging and Exceptions 
 
(a) The packaging of hazardous materials for transportation by air, highway, rail, or 
water must be as specified in this part. Methods of manufacture, packing, and storage of 
hazardous materials, that affect safety in transportation, must be open to inspection by a 
duly authorized representative of the initial carrier or of the Department.  
 
Methods of manufacture and related functions necessary for completion of a DOT 
specification or UN standard packaging must be open to inspection by a representative 
of the Department. 
 
(b) The regulations setting forth packaging requirements for a specific material apply to 
all modes of transportation unless otherwise stated, or unless exceptions from 
packaging requirements are authorized. 
 
(c) Salvage drums. Packages of hazardous materials that are damaged, defective, or 
found leaking and hazardous materials that have spilled or leaked may be placed in a 
metal or plastic removable head salvage drum that is compatible with the lading and 
shipped for repackaging or disposal under the following conditions: 
 
(1) Except as provided in paragraph (c)(7) of this section, the drum must be a UN 1A2, 
1B2, 1N2, or 1H2 tested and marked for Packing Group III or higher performance 
standards for liquids or solids and a leakproof test of 20 psi. Alternatively, a drum 
manufactured and marked prior to October 1, 1993 as a salvage drum, in accordance 
with the provisions of this section in effect on September 30, 1991, is authorized. 
Capacity of the drum may not exceed 450 L (119 gallons). 
 
(2) Each drum shall be provided when necessary with sufficient cushioning and 
absorption material to prevent excessive movement of the damaged package and to 
eliminate the presence of any free liquid at the time the salvage drum is closed. All 
cushioning and absorbent material used in the drum must be compatible with the 
hazardous material. 
 
(3) Each salvage packaging must be marked with the proper shipping name of the 
hazardous material inside the packaging and the name and address of the consignee. In 
addition, the packaging must be marked ``SALVAGE'' or ``SALVAGE DRUM.'' 
 
(4) Each drum shall be labeled as prescribed for the respective material. 
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(5) The shipper shall prepare shipping papers in accordance with subpart C of part 172 
of this subchapter. 
 
(6) The overpack requirements of Sec. 173.25 do not apply to drums used in accordance 
with this paragraph. 
 
(7) A salvage packaging marked ``T'' in accordance with applicable provisions in the UN 
Recommendations may be used. 
 
[Amdt. 173-224, 55 FR 52607, Dec. 21, 1990, as amended at 56 FR 66265, Dec. 20, 
1991; Amdt. 173-234, 58 FR 51531, Oct. 1, 1993; Amdt. 173-261, 62 FR 24719, May 6, 
1997] 

 
SUBPART B–PREPARATION OF HAZARDOUS MATERIALS 

FOR TRANSPORTATION 
  
Sec. 173.25 - Authorized Packages and Overpacks 
 
(a) Authorized packages containing hazardous materials may be offered for 
transportation in an overpack as defined in Sec. 171.8 of this subchapter, if all of the 
following conditions are met: 
 
(1) The package meets the requirements of Secs. 173.21 and 173.24 of this subchapter. 
 
(2) The overpack is marked with the proper shipping name and identification number, 
and labeled as required by this subchapter for each hazardous material contained 
therein unless markings and labels representative of each hazardous material in the 
overpack are visible. 
 
(3) Each package subject to the orientation marking requirements of Sec. 172.312 of this 
subchapter is packed in the overpack with its filling holes up and the overpack is marked 
with package orientation marking arrows on two opposite vertical sides of the overpack 
with the arrows pointing in the correct direction of orientation. 
 
(4) The overpack is marked with a statement indicating the inside (inner) packages 
comply with prescribed specifications when specification packagings are required, 
unless specification markings on the inside packages are visible. 
 
(5) Packages containing Class 8 (corrosive) materials in Packing Group I or Division 5.1 
(oxidizing) materials in Packing Group I may not be overpacked with any other materials. 
 
(b) Shrink-wrapped or stretch-wrapped trays may be used as outer packagings for inner 
packagings prepared in accordance with the limited quantity provisions or consumer 
commodity provisions of this subchapter, provided the complete package is capable of 
meeting performance standards at the Packing Group III performance level. Each 
package may not exceed 20 kg (44 lbs) gross weight. 
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(c) Hazardous materials which are required to be labeled POISON may be transported in 
the same motor vehicle with material that is marked or known to be foodstuffs, feed or 
any edible material intended for consumption by humans or animals provided the 
hazardous material is marked, labeled, and packaged in accordance with this 
subchapter, conforms to the requirements of paragraph (a) of this section and is 
overpacked as specified in Sec. 177.841(e) of this subchapter or in an overpack which is 
a UN 1A2, 1B2, or 1N2 drum tested and marked for a Packing Group II or higher 
performance level. 
 
[Amdt. 173-165, 48 FR 28099, June 20, 1983, as amended by Amdt. 173-224, 55 FR 
52612 Dec. 21, 1990; 56 FR 66266, Dec. 20, 1991; Amdt. 173-234, 58 FR 51532, Oct. 
1, 1993; Amdt. 173-214, 59 FR 67491, Dec. 29, 1994] 
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Module 1 Unit 7 
Decontamination 

Scope of Unit 
The purpose of this lesson is to train the technician in proper decontamination 
techniques and warm zone setup. 

Learning Objectives 
At the end of this unit of training each student will demonstrate the set-up of the 
warm zone and knowledge of proper decontamination techniques.  

Student Performance Objectives 
• List the 5 separate types of decontamination 
• Perform emergency decontamination of a victim 
• Set-up a mass decon corridor 
• Set-up a technical decontamination area 
• Must be able to successfully complete competency evaluations 040, 041 

and 042 

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Decontamination equipment 
• Reference resources 
• Pen / Pencil 
• Scratch paper for notes 

References 
• The University of Findlay Technician Manual 
• NAERG 
• NIOSH Guide 
• MSDS 
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Module 1 - Unit 7 
Decontamination Procedures 

 
The Hazardous Materials technician should be able to understand and implement 
decontamination procedures. We will discuss five separate areas of 
decontamination that the technician should be knowledgeable about and able to 
setup and manage.  

 

Emergency Decon 
The most important thing for all 
levels of responders to 
remember is that water is the 
universal decontamination 
solution for human skin. The 
rapid flushing of skin with water 
is the best hope to physically 
remove the chemical and to 
minimize the pain, skin 
destruction and symptoms of a 
chemical exposure.  

 
When people are dying it is not 
the time to worry about the 
protection of property or the 
environment. Assembling sophisticated decon setups or even laying out plastic is 
a waste of precious time; time that the victim may not have.  

 
If first responders have not initially deconned the victim this must be your first 
priority. The contaminated person should be instructed to remove their clothing, 
use their clothing to wipe off anything that remains stuck to their skin and then to 
leave their clothing on the ground and exit the area.  
 
Instructions can be given verbally or even by using a P.A. system. Anyone 
experiencing the severe discomfort of a corrosive industrial chemical will 
probably follow these instructions without concern for their personal effects. Fast 
decontamination of victims may also prevent them from leaving the scene to 
seek help elsewhere, which would probably contaminate other areas, such as 
hospitals or other emergency care facilities. 
 
First-in responders should wear some type of PPE if readily available. For 
example, firefighters should wear full structural firefighter protective clothing 
(SFPC) and law enforcement officers could wear their rain gear.  
 

True emergency decon 
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Emergency decon should be performed in the best level of protective clothing 
available on the scene, however, risk vs. benefit should be applied in how much 
time to take dressing vs. how quickly the victim needs decontaminated. 

 
Hydrant Cap Decontamination – special hydrant caps that allow a 
sprinkler type effect can be pre deployed for events or in high hazard 
areas for rapid deployment by first responders. 
 

Yard sprinklers; Fire sprinkler systems; industrial emergency showers and/or 
eyewash stations; garden hoses are all sources for emergency decon. 
 

Mass Decontamination 
When a large number of victims are contaminated (or potentially contaminated) a 
larger decon operation must be established after or while emergency decon is 
being performed. This second decon area, is essentially the same as emergency 
decon, but will focus on controlling the crowd. They can be setup away from the 
immediate threatened area. Mass casualty decon corridors would be an excellent 
way to “herd” the crowd into an area where they could be triaged, treated and 
transported to a medical facility. HazMat Teams can assist the I.C. in decisions 
on where and how to do mass casualty decon. Operational level responders 
were taught the following mass casualty decon techniques. 
 
Hoseline Decontamination - One technique is to use multiple hoselines. These 
could be setup at each exit from a building and people could be decontaminated 
as they exit. Alternatively triage areas can be setup inside large buildings and the 
decon area setup outside entrances so as to only allow properly deconned 
victims to enter the building. 
 
Engine Corridor Decontamination - 
In this technique, engine companies 
are positioned to establish more 
efficient decon “corridors” by placing 
engines side by side (facing opposite 
directions so the pump panels are on 
the outside) about 25’ apart. Each 
engine has a fog nozzle attached to a 
discharge on the inside of the corridor. 
The fog nozzles are opened to wide 
fog patterns to completely cover the 
corridor with fog streams. Ambulatory 
victims are directed to walk through 
the corridor to be washed.  
 
Ladder Corridor Decontamination - Aerial ladders or platforms can be 
extended horizontally and covered with tarps or plastic that drapes down over the 

Emergency Dcon 
Source: http://www.35fire.org/newsdecon.htm
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sides to create a tunnel for victims to go through. Hose lines and/or ladder pipes 
can then be placed on the ladder spraying downward in to the tunnel. This set-up 
will require practice to lesson the amount of time required for setup. 
 
Decontamination Tents and Trailers - Many jurisdictions have purchased 
decon tents and/or trailers to provide mobile facilities for mass casualty decon. 
These units may include water heating devices, equipment for non-ambulatory 
victims and enclosed changing areas. These may not be as rapidly deployable as 
the first three listed but do provide a more comfortable decon experience. These 
units may also be pre-deployable for events.  
 
Technicians who arrive on the scene can also begin to address how to protect 
the environment. Blocking sewers and drains and controlling runoff can be a 
priority now that the victims are being treated. 
 

Hospital Decon   
Another level of decontamination will be decon at hospitals and/or urgent care 
centers. Each hospital must have procedures to handle the initial arrival of a 
contaminated victim without outside assistance. Medical care facilities should 

Non-Ambulatory Decon 
Source: http://www.publicsafetyphoto.com/decon non.htm
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have decontamination procedures so as to protect their own facility from 
becoming cross contaminated by a victim or victims arriving at their door with 
product still on them. SOPs should be developed and practiced to deploy decon 
equipment at a moment’s notice. However, always remember that if the chemical 
is threatening the life of the victim washing the victim with water is the quickest 
way for survival. The environment can be cleaned up after the victim is properly 
treated. Many hospitals already have deployable decon tents which are ideal for 
their needs. Technicians may be needed by hospitals to assist with 
overwhelming amounts of victims and/or to assess the effectiveness of the 
process.  
 

Technical Decon 
Technical decon will be set up by 
the HazMat team to safely remove 
contamination from the PPE worn by 
the entry teams. They will also 
decon their tools and equipment in 
this area.  

 
Purpose of Decontamination - 
Most activities that involve handling 
hazardous materials or wastes will 
result in some form of contact with 
the hazardous materials. 
Contamination is described as the 
presence of an unwanted material or 
substance. Personnel may become 
contaminated in a number of ways 
including: 
 

• Contacting vapors, mists, or 
particulates in the air; 

 
• Being splashed by materials 

while sampling or opening 
containers; spray from 
releases; 

 
• Walking, sitting, or kneeling on contaminated surfaces; and’ 

 
• Handling contaminated instruments or equipment. 

 
Fortunately, protective clothing and respirators prevent the wearer from being 
exposed to contaminants. Good work practices will reduce contamination on 
protective clothing, instruments, and equipment. Even with PPE and good work 

Responder Decontamination 
Source: http://hps.org 
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practices, hazardous substances have the ability to stick to personnel and 
equipment. Personnel will always have the potential to contaminate the 
equipment and clothing during site operations. If hazardous substances are not 
removed from workers and equipment exiting the hot zone they could be spread 
to clean areas including office areas, vehicles, homes, or restaurants. 
 
To prevent the spread of contamination, methods to reduce and remove 
contamination must be developed. These methods and procedures must be 
established before anyone enters the hot zone.  
 
Contamination Prevention - The best way to eliminate problems with 
decontamination is to prevent or minimize contamination from occurring in the 
first place. This can be accomplished by:  
 

• Minimizing contact: Do not walk through obviously contaminated areas, 
if possible. Do not physically handle contaminated objects, if it can be 
avoided. Whenever possible, work from the outside (clean) to the inside 
(hot) and clean walking surfaces toward the inside to reduce 
contamination.  

 
• Remote procedures: Use remote-handling procedures wherever possible 

for sampling, handling drums, opening containers, etc. It is generally safer 
to remove contamination from equipment than to remove it from PPE.   

 
• Protective covers: Whenever possible, place instruments, clipboards, 

and radios into bags. Plastic sheeting can be used to wrap airlines. 
Covering will prevent permeation of chemicals into equipment and can be 
removed and disposed later. 

 
• Disposable clothing: Wear disposable outer garments and use 

disposable equipment whenever possible to reduce the need for wet 
decontamination. Disposable clothing can also be used to protect more 
expensive, non-disposable protective garments. (i.e. a splash suit worn 
over the top of structural fire gear). 

 
• Limit contact: If contact is required, minimize the amount of time contact 

is required.  
 

• Cover contaminants: Cover heavily traveled areas with plastic or 
absorbent pads.  

 
Decontamination Planning - The appropriate methods of removal depends on 
many factors. The most important factors are the type and nature of the 
contamination.  
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Types of Contamination - Contaminants may adhere to the surface of an item 
or article or be permeated into the subsurface area.  
 

• Surface contamination - Surface contamination is an unwanted 
substance that has not been absorbed into the internal spaces of a 
material. It is normally easier to detect and remove than permeated 
contamination. Adsorbed is the term used for surface adherence.  

 
• Permeated contamination - Contamination that has absorbed into and 

past the surface of the material it is on. Absorbed is the term for 
movement of a substance into the structure of another material. 

 
Factors Affecting Contamination - The extent of contamination and the amount 
of decontamination required may be affected by several factors: 
 

• Contact time - The longer a contaminant is in contact with an object, the 
greater the probability and extent of permeation. 

 
• Concentration - The higher the concentration level, the more difficult it 

may be to remove. This may also increase the potential for permeation to 
occur. 

 
• Temperature - The higher the temperature, the greater the chance of 

permeation. Liquids and solids may begin to vaporize and more readily 
permeate protective clothing and equipment. 

 
• Physical state - As a rule, gases, vapors, and low-viscosity liquids tend to 

permeate more readily than high-viscosity liquids or solids, which remain 
on the surface. 

 
Methods of Decontamination - There are many methods that can be used for 
technical decontamination. The methods selected must be effective for the 
situation. The removal technique is based on: 
 

• Type, nature, and concentration of the contaminant involved; 
• The amount of contamination; 
• The levels of protection required; 
• The type of protective clothing worn; 
• The type of contamination (surface or permeated); and’ 
• The characteristics of the surface or equipment that will be 

decontaminated. 
 

Physical Removal Techniques - Physical removal is effective for surface 
(adsorbed) contamination. Several methods may be employed. It is important to 
remember that some physical removal techniques may lead to airborne 
contamination.  
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• Brushing: Loose particulate material can simply be brushed off of 

protective clothing and equipment. Brushing should be performed starting 
at the top and sweeping downward. Using damp wipes may be 
appropriate to lower the potential of airborne dusts. 

 
• Scraping: Scrapers are effective in removing highly viscous liquids and 

solids from surfaces of boots, gloves, and equipment. 
 

• Vacuuming: Vacuums equipped with HEPA filters may be used to remove 
and contain particulate matter from surfaces. Vacuums may also be 
employed for liquid spills. Special precautions for flammable liquids must 
be observed.  

 
• Washing and rinsing: Washing and rinsing will remove surface and some 

permeated contamination. Pressure washers can be used to remove 
many contaminants from structures (not people). All water removal 
techniques require a plan for the collection and disposal of the wastewater 
that is generated. 

 
• Heat and steam cleaning: In some limited circumstances, heat can be 

used to drive off volatile contaminants. Heat is most effectively used with 
equipment decontamination. Steam jets can be used to liquefy viscous 
petroleum products and allow removal from equipment. 

 
Chemical Removal Techniques - Chemical removal techniques either change 
the contaminant’s form or properties. This either makes the contaminant less 
hazardous or easier to remove. Various forms of chemical removal include:  
 

• Dissolving contaminants: Chemical removal of surface contaminants can 
be accomplished by dissolving them in a solvent. The solvent must be 
chemically compatible with the equipment being cleaned. In addition, care 
must be taken in selecting, using, and disposing of any organic solvents 
that may be flammable or potentially toxic. Usually surfactants are used 
rather than solvents. 

 
• Surfactants: A surfactant enhances physical cleaning methods by 

reducing adhesion forces between contaminants and the surface being 
cleaned. Household detergents are among the most common surfactants. 
Some detergents can be used in conjunction with solvents to improve the 
dissolving and dispersal of contaminants into the solvent. 

 
• Neutralization: Although rarely done on PPE, neutralization can be used to 

render acids and bases non-corrosive. Acids can be neutralized with lime, 
limestone, or sodium bicarbonate. Bases can be neutralized with weak 
acids. These chemical reactions may result in a non-hazardous by-product 
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that can be disposed of easily. Neutralization reactions give off heat and 
must be done slowly in a controlled manner by trained and experienced 
personnel. 

 
• Chemical oxidation: Some chemicals, like cyanide, are easy to break 

down with oxidizing materials. Technically-qualified personnel, who 
understand the reaction path, should supervise these activities.  

 
• Solidification: Solidifying liquid or gel contaminants can enhance their 

removal by physical methods. Generally, solidification is used to remove 
moisture and bind the chemical so it will not be released from the solid. 

 
• Disinfection/sterilization: Chemical disinfectants are a practical means of 

inactivating infectious agents. Unfortunately, standard sterilization 
techniques are generally impractical for large equipment and for personal 
protective clothing and equipment. 

 
Decontamination Implementation - The initial decontamination plan for an 
emergency response is based on a worst-case scenario. Decontamination 
procedures must be developed, communicated to employees, and implemented 
before any employee or equipment enters areas onsite where the potential for 
exposure to hazardous substances exists, i.e., the hot zone. 
 
Decontamination procedures must provide an organized process by which levels 
of contamination are systematically reduced. The process must include:  
 

• Standard operating procedures to minimize employee contact with 
hazardous substances or with equipment that has contacted hazardous 
substances; 

 
• Decontamination of all employees exiting contaminated areas; and, 

 
• Monitoring of all decontamination procedures by the site-safety officer to 

determine their effectiveness. When such procedures are found to be 
ineffective, appropriate steps shall be taken to correct any deficiencies. 

 
Location - Decontamination must be performed in geographical areas that will 
minimize the potential for exposure of personnel and the environment. The 
decontamination line is established as a control point on the hot line to prevent 
the spread of contamination. 
 
The size of the decontamination area will depend on the number of stations in 
the decon procedure, overall dimensions of work-control zones, and the amount 
of space available at the site. Whenever possible, it should be a straight path. 
 
It is located in the warm zone; however, the first stages of decontamination occur 
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on the "hot side" of the hot line. All decontamination must be completed prior to 
any personnel or equipment entering the cold zone. The decontamination area 
should be conspicuously marked with signs for entry and exit. 
 
PPE – The decon corridor can be setup without wearing any PPE due to the fact 
that the warm zone is not contaminated until the decontamination process 
begins. The level of PPE for decon team members is related to what the entry 
team is wearing.  Decon team members coming into contact with the 
contaminated entry team members should be in a level of PPE no more than one 
level below the entry team.  
  
Personnel Decontamination Procedures - The decontamination process 
should consist of a series of procedures performed in a specific sequence. Outer, 
more heavily contaminated items (e.g., boots and gloves) should be 
decontaminated and/or removed first, followed by the decontamination and 
removal of inner, less contaminated items of clothing. 
 

• Tarps should be used to protect the ground from contamination tracking 
and water application. 

 
• Each procedure should be performed at a separate station in order to 

prevent cross contamination. 
 

• Stations should be separated physically to prevent cross contamination 
and should be arranged in order of decreasing contamination, preferably 
in a straight line. 

 
• Separate flow patterns and stations should be provided to isolate workers 

from different contamination zones containing incompatible wastes. 
 

• Where possible, assign a “clean side” and a “dirty side” to the decon area. 
Workers who assist contaminated persons should stay on the clean side 
to avoid traveling through and tracking the contamination.   

 
Decontamination of Decon Equipment Procedures – Decontamination of 
equipment, materials, and supplies are generally selected based on availability. 
Other considerations include the ease of decontaminating the piece of equipment 
or disposability. Most equipment and supplies can be easily procured. For 
instance, soft-bristle scrub brushes or long-handle brushes are used to remove 
contaminants. Water in buckets or garden sprayers is used for rinsing. Large 
galvanized washtubs or stock tanks can hold wash and rinse solutions. A child’s 
wading pool can also be used for employees to stand in when being 
decontaminated.  
 
Large plastic garbage cans or other similar containers lined with plastic bags are 
convenient for storing contaminated clothing and equipment. Contaminated 
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liquids can be temporarily stored in metal or plastic cans or drums. Other gear 
includes paper or cloth towels for drying protective clothing and equipment. 
 
Decontamination Solution - PPE, sampling tools, and other equipment are 
usually decontaminated by scrubbing with detergent water using a soft-bristle 
brush followed by rinsing with copious amounts of water. This process may not 
be fully effective in removing some contaminants (or in a few cases where 
contaminants may react with water); however, it is a relatively safe option. When 
using a chemical-based decontamination solution, the contaminant must be 
identified. A decontamination chemical is then needed that will change the 
contaminant into a less harmful substance. 
 
Especially troublesome are unknown substances or mixtures from a variety of 
known or unknown substances. The appropriate decontamination solution must 
then be selected in consultation with an experienced chemist. 
 
Processes - Once decontamination procedures have been established, all 
personnel that may require decontamination must be given precise instructions 
and training. The site-safety officer should regularly inspect the process to 
determine its effectiveness. The time it takes for decontamination must also be 
ascertained, since personnel wearing SCBAs must exit their work area with 
sufficient air to walk through the decontamination process. 
 

Wet process: Wet processes may be used when the PPE worn has sealed 
seams. Wet decon on sewn seam suits will transport contamination into the 
suit and potentially contact the skin. In general, wet decon should be reserved 
for situations where:  
 

• Level A PPE is worn; 
• The chemical presents severe skin corrosion; 
• The casual contact by the decon crew may be hazardous to them; and, 
• Runoff can be contained. 

 
Dry process: A dry decon process involves the careful and controlled 
removal of garments. It can be a very effective technique. This method is 
preferred for disposable garments when chemicals are not pervasive and 
have low skin contact hazard. 

 
Decontamination Effectiveness - There are several methods used to determine 
the effectiveness of decontamination. The method used must be consistent with 
the hazards of the product and the level of decontamination. 
 

• Visual observation: Check for visible material discoloration, stains, 
corrosive effects, or visible dirt. For products that are of a low toxicity and 
remain on an item's surface, visual observation is an acceptable means of 
verifying decontamination. 
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• Monitoring devices: Photoionization detectors, Geiger counters, Draeger 

tubes, etc., may show that contamination levels are low. With the 
exception of radiation, instrument detection is generally not used to verify 
removal of contaminants.  

 
• Ultraviolet light: Certain contaminants, such as polycyclic aromatic 

hydrocarbons, fluoresce and can be visually detected when exposed to 
ultraviolet light. The use of ultraviolet light can increase the risk of skin 
cancer and eye damage; therefore, a qualified health professional should 
assess the benefits and risks associate with ultraviolet light prior to its use 
on site. 

 
• Wipe sampling: Wipe testing provides after-the-fact information on the 

effectiveness of decontamination. In this procedure, a dry or wet cloth, 
glass fiber filter paper, or swab is wiped over the surface of the potentially 
contaminated object and then analyzed at a laboratory. Problems with this 
method include determining what are an acceptable surface concentration 
and the time lag between collecting the sample and receiving analysis 
results.  

 
• Chemical analysis: Sometimes you will need to acquire a sample of the 

decontaminated item for actual chemical analysis. An alternative is to 
analyze the decontamination solution to determine whether any 
contaminants are present and/or in what concentration. Spot-test analyses 
are easy to do and can give fast information. For example, pH paper can 
be used on a surface to see if the chemical has been neutralized.  

 

Note: In most situations, there is no reliable method to determine the 
effectiveness of personal decontamination. Procedures should be verified 
with dye studies to demonstrate they are effective. Personnel must be trained 
to follow the prescribed procedure to ensure decontamination was effective.
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Equipment Decon  
After a large terrorism incident shifts from life safety concerns to evidence 
retrieval and/or operational recovery elaborate, “equipment” decon will be 
needed. This decon expertise will come from the next higher level of response. 
Advanced HazMat teams, Civil Support Teams (CST) and/or Clean-up 
contractors will arrive, set-up and assist in equipment decon. These groups will 
take the time to research the best solution to use for the product(s) involved. 
Specialized decon solutions such as Super-tropical bleach can now be 
introduced. Plans will also need to be made for decontamination of contaminated 
areas.  
 
Expired victims that are still in the hot zone can now be deconned and removed 
for the purpose of autopsies.   
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EXERCISE MODULE 1 UNIT 6 & 7 
DECON, PATCHING AND PLUGGING EXERCISES 

 
 

 
Time Allotted: 240 minutes 
 
Equipment needed: Various types of non-bulk containers 

 55 gallon drums 
 Chlorine cylinder 

 Various types of bulk containers 
 1 ton cylinder 
 307/407 
 312/412 
 Railcar 

 Overpack drums 
 Chlorine kits A, B, and C 
 Transfer pumps 
 Plugging kit 
 
Supplies needed: Bonding and grounded equipment 
 Patches and plugs 
 Full decon set-up 
 Decon checklist 
 Level B suit ensembles 
 Level B dressout checklist 
 
Methodology:    The instructor will give you the scenario and you will 

have to work through solutions based on the 
information that you have learned. 

 

196



 

 

NOTES:            
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Module 1 Unit 7  
Unit Quiz 

 
1. Decon is performed in the…? 

a. Cold zone 
b. Hot zone 
c. Warm zone 
d. At the hot line 
 

2. The best solution for emergency decon is…? 
a. Alcohol 
b. Consult the MSDS of the chemical 
c. Water 
d. Bleach 
 

3. The best solution for technical decon is…? 
a. Alcohol 
b. Consult the MSDS of the chemical 
c. Soap and water 
d. Bleach 
 

4. Which of the following is not one of the five phases of decon? 
a. Hospital decon 
b. Mass casualty decon 
c. Dry decon 
d. Technical decon 
 

5. What level of PPE is required for setup of the decontamination area? 
a. None 
b. Level B 
c. The same level as the entry team 
d. Level C 
 

6. What is the minimum level of PPE for the decon team to wear? 
a. Level C 
b. Level B 
c. One level below the entry team 
d. Level D 
 

7. Which of the below is not a factor in determining the method of decon 
required? 

a. Level of PPE worn 
b. Amount of air in the SCBA 
c. Amount of contamination on the PPE 
d. Permeated or surface contamination 
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8. Brushing, scrapping and vacuuming are all examples of physical removal 
techniques. 

a. True 
b. False 
 

9. Neutralization may be dangerous to use on suits because…? 
a. It creates heat 
b. It creates pressure 
c. It may not work 
d. It creates water 
 

10. Which of the following is a surfactant? 
a. Soap 
b. Chlorine 
c. Alcohol 
d. Ammonia 
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Decon Checklist 
 
Name of decon tech________________________________________  
 
Names of personnel assigned for decon per the I.C.: 
 
______________________ ____________________ _____________________ 
 
______________________ ____________________ _____________________ 

  
 

1-5 gal bucket w/soap 3 trashcans w/liners  2 scrub brushes 
2 hoses w/wands  manifold   lights(optional) 
tarp (optional)   duct tape (optional)  plastic visqueen 
2 decon decks w/bladders (pools)  
 
___ Confirm type and extent of decon with HazMat branch officer 
 
___ Confirm selected decon area (upwind, uphill, flat surface) 
 
___ Light area if at night 
 
___ Place canvas tarps down if on rough ground (gravel) 
 
___ Lay out plastic minimum size 20’ x 50’ 
 
___ Roll up sides and tape (optional) 
 
___ Lay 1 1/2 hose from an engine; attach decon manifold and 2 garden hoses 
 
___ Place zoning tape around perimeter and mark entrance and exit 
 
___ Place decon decks (pools) in position and attach bladders 
 
___ Place 5 gal bucket with soapy water and brushes for washing 
 
___ Review decon procedures with I.C. 
 
___ Confirm dress out level for decon personnel 
 
___ Assign tenders and dress decon personnel as per dress-out procedures 
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Standard Decon procedures 
 

___ Exit hot zone and enter decon area 
 
___ Leave all tools, equipment, and monitors at tool drop 
 
___ One entry team member at a time  
 
 ___Step onto decon deck, wash, scrub and rinse outer suit 
 
 ___Step off decon deck 
 
 ___Remove outer suit, boots and gloves while remaining on air  
 
 ___Place outer suit and gloves in trashcan 
 
 ___Step onto second decon deck 
 
 ___Rinse inner suit 
 
 ___Step off second decon deck 
 
 ___Remove SCBA and inner suit and gloves 
 
 ___Place inner suit and gloves in trashcan 
 
___ Repeat above steps for each entry team member 
 
___ Have decon team clean and/or wipe off all equipment 
 
___ Rinse off decon team members prior to exit 
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Standard Decon Diagram 
 

 
 

HOT ZONE 
 Entry 

Exit 

1-½ from 
engine 

Lined 
trash 
can 

Decon deck 

Bladder 

pylons 

Banner tape 

Lined trash 
can for tool 
drop 

1” 
garden 

Manifold 

5 gal bucket w/soap and 
water 
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Module 1 Unit 8 
Termination Procedures 

Scope of Unit 
The purpose of this lesson is to train the technician on proper incident 
termination. 

Learning Objectives 
At the end of this unit of training each student will demonstrate an understanding 
of termination procedures.  

Student Performance Objectives 
• List the 3 procedural components of incident termination. 
• Define debriefing and perform an incident debrief. 
• Define Critique and perform an incident critique. 
• Understand your jurisdictions after action procedures including, 

documentation of an incident. 

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Pen / Pencil 
• Scratch paper for notes 

References 
• The University of Findlay Technician Manual 
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Module 1 - Unit 8 
Termination Procedures  

 
Any organization’s response procedures must include plans on how and when to 
terminate the incident and return the area to pre-incident conditions. 
 

Incident Transition 
As the emergency response phase reaches completion, the incident will 
transition to the clean-up phase. At this point, the incident can be turned over to 
the responsible spiller, Ohio EPA and/or local or state health departments. The 
long-term goal is to assure that the environment is returned back to its original 
condition. The Ohio EPA can also contact clean-up contractors if no responsible 
spiller has been identified or the responsible spiller can not pay for clean-up 
services.  
 
Public sector incident commanders should be aware of the need to continue 
overseeing the incident during the clean-up phases. Safe recovery and clean-up 
activities still must be assured to protect public interest. Fire department 
command can be handed over to Ohio EPA or local health department officials 
for this phase.  

Termination Procedures 
After the emergency is contained, responders must properly terminate the 
incident. OSHA defines termination as “an administrative process that reviews 
the HazMat event with the goal of improvement.” Federal regulations require 
termination as part of the emergency response. 
 
Termination is documenting incident activities, determining deficiencies, and 
resolving those deficiencies. The process has three procedural components: 
debriefing, critiquing, and after-action procedures. 

Debriefing 
Debriefing consists of gathering information from all of the response groups 
involved in the incident. Debriefing takes place through group discussion. The 
objectives include discussing the sequential events of the response. A critical 
component to debriefing is providing the following information to all responders 
prior to leaving the scene: 
 

• The chemical names of the substances involved in the incident; 
• The signs and symptoms of an exposure to each substance; and, 
• What you should do if you have or start to have symptoms of exposure. 

 
Records and documentation collected at the scene should be compiled and 
summarized to produce an accurate timeline of the event. 

206



 

 

 

Critiquing 
 
Critiquing involves identifying and documenting specific accomplishments, 
problems encountered, and shortcomings. The term “critique” has a negative 
connotation and is often associated with negative circumstances, where blame 
and criticism are leveled at an individual or a group. This is not an appropriate 
use of the term. Critiques are simply asking yourself and others, what, if you had 
a chance to do the exact incident over again, you would do differently. 
Constructive criticism is acceptable whereas blaming others is not. Critiques are 
also referred to as post-incident analysis, operational evaluations or hot washes. 
 
To be effective, the critique must be conducted in a positive manner to get the 
honest input needed to identify deficiencies within the response system. The 
critique process should examine operations, command, resource allocation, 
SOPs, use of response plans, and training. 

After-Action Procedures  
After action procedures involve analysis, corrective-action planning, reporting, 
and follow-up. 
 

• Analysis: Involves the review and evaluation of both the debriefing and 
critiquing processes. Its purpose is to identify specific trends and causes 
of the strengths or weaknesses of the response. 
 

• Corrective-action planning: Is determining the changes in procedures, 
equipment, resources, communication channels, or other elements that 
were identified as being ineffective. The need for additional training should 
be determined as well. 

 
• Reporting: Is the written summary of findings, conclusions, and 

recommendations from the debriefing, critiquing, and corrective-action 
process. Also included in reporting is specific entry of data into personnel 
and medical records, equipment exposure records, internal report 
submission, and external reporting to regulators and the community. 
 
Personnel and medical files should be updated and individual exposure 
data or injuries should be recorded. These records must be maintained 
and kept confidential. 
 
Equipment-exposure records are vital for all reusable equipment and 
should accurately document when and to what substance(s) equipment 
may have been exposed. If necessary, someone should record the time 
and manner of its disposal. 
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• Follow-up: Should be assigned to individuals with the authority to 
implement corrective actions. Reasonable corrective-action timelines 
should be assigned.  

 
 
 
 

Module 1 Unit 8  
Unit Quiz 

 
1. The termination procedure that includes discussion of the chemicals 

involved and their hazards is…? 
a. Debrief 
b. Critique 
c. After- action procedures 
 

2. The termination procedure that includes reporting requirements, 
documentation and equipment replacement is…? 

a. Debrief 
b. Critique 
c. After-action procedures 
 

3. The termination procedure that includes an honest look at how things 
might go better the next time is? 

a. Debrief 
b. Critique 
c. After-action procedures 
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Unit 9 
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Module 1 Unit 9 
Basic Chemistry 

Scope of Unit 
The purpose of this lesson is to discuss basic chemistry terms. 

Learning Objectives 
At the end of this unit of training each student will demonstrate knowledge of 
basic chemistry and will understand how a product’s chemical properties can 
affect the outcome of the HazMat incident.  

Student Performance Objectives 
• Know and understand chemical terms. 
• Understand the terminology (including any glossary of WMD terms, 

chemical reference manuals, equipment manuals), classes of materials 
and agents, and toxicology of hazardous materials and WMD agents. 

Resource List 
• Ohio HAZMAT / WMD Technician Manual 
• Basic chemicals for demonstration. 
• Pen / Pencil 
• Scratch paper for notes 

Reference 
• Radiological Emergency Management (FEMA) 
• The University of Findlay Technician Manual 
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Source: www.grc.nasa.gov 

Module 1 - Unit 9 
Basic Chemistry 

 
Technician level responders need to understand basic chemical and toxicological 
terminology and behavior. Knowledge of these terms is important to understand 
the hazards of each product and to help predict the behavior of the material and 
its impact on the container and the environment in an emergency. Material Safety 
Data Sheets (MSDS) as well as reference books and the internet are all 
resources that can provide information about a specific chemical. Technicians 
should be familiar with references books that their team uses as well as 
computer programs and internet sites available. 
 

Terminology 

Physical Properties Terms 
 
Physical properties help us understand the ways that chemicals will act in the 
environment.  They help tell us where they will go, what they may do and where 
they can be found. 

 
Physical State - Hazardous materials are found in three physical states: solids, 
liquids and gases. Knowing the physical state of the product will help you predict 
the behavior of the product when it is released. 
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Appearance - The color and physical state, size of particles, consistency,  and/or 
other describable characteristics of a material. This can be used to verify that the 
product is what you think it is. 

 
Boiling Point - The temperature at which a liquid changes to a vapor state, 
usually expressed in degrees Fahrenheit at sea level pressure. Products above 
their boiling point are normally found as gasses. Products below their boiling 
point are solids and liquids. 
 
Melting Point/Freezing Point - The temperature at which a solid substance 
changes to a liquid state or a liquid changes into a solid. Products below their 
MP/FP are solids.  
 
Sublimation - Some solids turn directly into gases or vapors without going 
through the liquid phase. This process is called sublimation. When a solid 
sublimes to a vapor, a tremendous expansion of gas occurs. Dry ice and wood 
are good examples of a solid that will sublime. 
 
Temperature of Product – The actual temperature of the product. This is 
important to realize that the temperature of a product inside a 55 gallon drum 
may be higher or lower then the temperature of its environment. The temperature 
of the product will eventually become the temperature of its environment.  
 
Viscosity – This is the internal resistance to flow exhibited by a fluid. Viscous 
materials flow more slowly. Temperature of product will affect its viscosity. 
 
Expansion ratio – This is the rate of expansion between a product in its liquid or 
solid state and a product’s vapor state. 1 cubic foot of water will make 1270 cubic 
feet of steam.  
 
Chemical Reactivity (Incompatible) – Two or more materials that, if in contact 
with each other, could cause a dangerous reaction. 
 
Solubility - The ability of a solid or gas to dissolve in a liquid is termed as 
solubility. This definition can also apply to two liquids that mix; though technically 
the mixing of two liquids is referred to as miscibility. 
 
Materials that separate after mixing are referred to as insoluble or immiscible with 
one another. The solubility of a material is important when determining its 
dispersion, recovery, and treatment when spilled. Solubility is usually measured 
as a percentage or in parts per million (ppm) 
 
Specific Gravity – Specific gravity is the weight of a volume of material 
compared to water (water is given the value of 1). Products with a specific gravity 
of less than one will float on water, while products with a specific gravity greater 
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then one sink. This term is important and can be used to determine where the 
product will go once in contact with water. 
 
Vapor Density – Vapor density is the weight of a gas compared to air (air is 
given the value of 1). Materials lighter than air, such as methane, have vapor 
densities less than 1.0 and will rise in air. Materials heavier than air, such as 
propane, will have densities greater than 1.0 and remain low. This helps 
determine how gases will travel when released. 
 
Vapor Pressure - The pressure exerted by a vapor against the sides of a closed 
container is called vapor pressure. It is temperature dependent. As temperature 
increases, so does a products vapor pressure as more liquid evaporates or 
vaporizes. For example, the vapor pressure of water, measured in millimeters of 
mercury (mmHg), ranges from 25 mmHg at 70°F to 760 mmHg at 212°F. 
Common units used to describe vapor pressure are: 
 

 Millimeters of mercury (mm/Hg): This is an old (but common) term used 
to measure pressure. This term refers to the amount of mercury that can 
be lifted in a column in a device like a barometer by the material in vapor 
form. 
 

 psi: Vapor pressure may be expressed in pounds per square inch (psi) by 
conversion: 1 millimeter of mercury (mmHg) x .0193 = 1 psi. 
 

 Atmosphere (atm): An atmosphere is a unit for measuring air pressure. 
One atmosphere is the relative pressure of the earth’s atmosphere. (1 atm 
= 760 mmHg or 14.7 psi or 1 Barr)  

 
The route of entry into the body is always a consideration when dealing with a 
hazardous material. Liquids with high vapor pressures are more likely to enter 
the body through inhalation. Liquids with low vapor pressures are more likely to 
enter by skin contact. 
 
Critical Temperature and Pressure – The combined temperature and pressure 
needed to liquefy a gas. 

 
Flammability Terms 
 
Terms related to flammability help us understand the fire hazards associated with 
a particular chemical. Understanding these hazards will help us select tactics, 
extinguishing agents and the need for controlling ignition sources. 
 
Auto-ignition Temperature - The lowest temperature at which a product will 
spontaneously ignite without the presence of a spark or flame. If a product 
contacts a heat source above its auto-ignition temperature it will ignite. Some 

214



 

 

products have auto-ignition temperatures close to room temperatures and must 
be stored in cold areas. 
 
Flash Point - The lowest temperature at which a product produces enough vapor 
to ignite momentarily (flash) when in the presence of a spark. A product warmer 
than its flash point can be ignited by a spark.  
 
Fire Point – The lowest temperature at which a product produces enough vapor 
to ignite and continue to burn. This temperature is slightly higher then a product’s 
flash point. 
 
Lower Explosive Limit (LEL) or Lower Flammable Limit (LFL) - The lowest 
concentration of a compound in air, below which, a flame will not propagate in 
the presence of an ignition source. An amount less than the LEL is known as “too 
lean to burn”. 
 
Upper Explosive Limit (UEL) or Upper Flammable Limit (UFL) - The highest 
concentration of a flammable vapor or gas in air (usually expressed in percent by 
volume) above which propagation of a flame will not occur in the presence of an 
ignition source. An amount greater than the UEL is known as “too rich to burn”. 
 
Flammable Range – The percentages between a compounds’ upper and lower 
flammable limits. The wider this range, the larger the physical area that a 
chemical can be ignited in, thus making it easier to ignite. The flammable or 
explosive range is the fuel concentrations between the LEL and the UEL. 
 
Maximum Safe Storage Temperature (MSST) – The highest temperature that it 
is safe to store organic peroxides.  
 
Self-Accelerating Decomposition Temperature (SADT) – The temperature 
that an organic peroxide will become self-heating and continue until exploding or 
self-igniting. 
 

Corrosivity Terms 
 
Corrosive materials, which include acids and alkalis, can cause damage to skin 
and eyes and can be very reactive with other chemicals. Corrosive materials may 
also release vapors which can be harmful. It is important to understand terms 
related to corrosives. 
 
Corrosive/Corrosive Material - As defined by the U.S. Department of 
Transportation, a corrosive material is a liquid or solid that causes visible 
destruction or irreversible alterations in human skin (tissue) at the site of contact; 
or, in case of a leak from its package, a liquid that has a severe corrosion rate on 
steel. 
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The strength of an acid or a base can be measured using the pH scale. Strong 
acids have low pH values while strong bases have high pH values. The pH scale 
ranges from 0 to 14 as follows: 
 

< Increasing Acidity          Neutral                 Increasing Basicity > 
0     1     2     3     4     5     6     7     8     9     10     11     12     13     14 

 
 
pH – The pH scale is a measure of the hydrogen ion concentration of a material. 
The scale goes from 0 to 14.  Chemicals with pH values below 7 are considered 
to be acids, while chemicals with pH values greater than 7 are considered to be 
alkaline. A pH value of 7 is considered to be neutral. 
 
Dissociation/Corrosivity – The breaking up of a compound into simpler 
components. 
 
Acid - A corrosive material with low pH. A strong acid turns litmus (pH) paper 
red. Examples are sulfuric acid and hydrochloric acid. 
 
Alkali (Base) (Caustic) - A corrosive material with high pH. This type of 
substance turns litmus (pH) paper to greens and blue. Common strong alkalis 
are sodium hydroxide and potassium hydroxide. 
 

Chemistry Terms 
 
The study of how atoms can form into compounds can help the technician better 
understand chemical names and their properties. Knowledge of the table of 
periodicity is helpful in understanding many chemical terms.  
 
Ionic Bond – The electrostatic attraction that holds ions together in an organic 
compound.   
 
Covalent Bond – A shared pair of electrons between two atoms in a molecule.  
 
Organic – Carbon containing non-salt compounds: Materials which contain 
carbon atoms. 
 
Inorganic – Compounds derived from matter other than vegetable or animal 
sources which lack carbon chains but may contain a single carbon atom. 
 
Saturated Hydrocarbon – A hydrocarbon containing only single covalent bonds. 
All of the carbon atoms are saturated with hydrogen.  
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Unsaturated (straight and branched) hydrocarbon – A hydrocarbon with at 
least one double covalent bond between two carbon atoms somewhere in the 
molecule. This double bond means that the carbon is not saturated with 
hydrogen atoms 
 
Aromatic Hydrocarbons – A hydrocarbon that contains the benzene “ring” 
which is formed by six carbon atoms resonantly bonded. 
 
Halogenated Hydrocarbon – A hydrocarbon derivative in which the 
hydrocarbon is bonded with any of the halogen family of chemicals (Fluorine, 
Chlorine, Bromine, Iodine and Astatine). 
 
Auto Refrigeration – The ability to release a liquefied compressed gas quickly 
enough so that it lowers the temperature of the liquid below the point where it can 
produce vapors. By so doing the container may temporarily stop releasing 
vapors. This is also known as freeze down. 
 
Chemical Interactions – Reaction caused by mixing two or more chemicals 
together. This may result in the production of heat or pressure. 
 
Chemical Change – The changes in a chemical’s physical properties as it  
reacts with another chemical. 
 
Compound Mixture – The chemical combination of two or more elements.  
 
Concentration – The percentage of an acid or base dissolved into water. This is 
not the same as the strength of the acid. 
 
Catalyst – A material that speeds up the rate of a chemical reaction without 
actually entering the reaction.  
 
Inhibitor - A substance that is added to another to prevent an unwanted 
chemical reaction from occurring. 
 
Instability – The ability of a material to undergo a chemical reaction with the 
release of energy. An instable chemical may react without warning. 
 
Oxidation Potential – The ability of a material to (1) give up its’ oxygen molecule 
to stimulate the oxidation of organic materials or (2) receive electrons being 
transferred from the substance undergoing oxidation. The result of either activity 
is the release of energy. 
 
Solution – Mixture in which all of the ingredients are dissolved. 
 
Slurry – A pourable mixture of a solid and a liquid. 
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Strength – The degree in which a corrosive ionizes in water. Measured by pH. 
 
Reactivity – The ability of a material to undergo a chemical reaction with the 
release of energy.  
 
Physical Change – The changing of one or more of the chemical properties of a 
chemical. 
 

Radiological terms 
 
Radiological Materials - Radioactive materials are substances that decay at the 
nuclear level. When decay occurs, radiation is emitted. Radioactive materials 
may emit different types of harmful radiation.  
 
The three most commonly encountered forms of radiation are alpha particles, 
beta particles, and gamma waves. All three forms harm living organisms by 
imparting energy that ionizes molecules in the cells. Hence, the three are 
referred to as ionizing radiation. 
 
Alpha Particles have a positive charge and a mass. They travel a short distance 
(inches) from the source. Alpha radiation does not have enough energy to 
penetrate the dead layer of cells on the skin surface, but can be very toxic if 
inhaled, ingested, or injected into the body. 
 
Beta Particles can have a positive or negative charge and they are a lot smaller 
than alpha particles. Beta particles may travel a couple of feet from the source 
and can penetrate the skin and cause burns. They are also toxic if inhaled or 
ingested. Protective clothing can prevent skin penetration. 
 
Gamma Radiation is pure electromagnetic energy and is wave-like rather than 
particulate. Gamma waves will pass through most materials. Clothing, including 
protective gear, will not prevent gamma radiation from interacting with body 
tissue. 
 
Half Life – The amount of time it takes for an isotope to lose one half of its 
radioactivity. 
 
Radioactivity – The ability of a material to emit radioactive energy. The amount 
or rate of radiation that the isotope is releasing. 
 
RAD (Radiation Absorbed Dose) – The basic unit of dose of ionizing radiation. 
A dose of one RAD means the absorption of 100 ergs of radiation per gram of 
absorbing material. 
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REM (Roentgen Equivalent Man) – The unit of dose of any type of ionizing 
radiation that produces the same biological effect as a unit of absorbed dose of 
ordinary x-ray. 
 
CPM (Counts Per Minute) – This term is used in conjunction with radiation 
detection monitors. Some radiation detectors use CPM to indicate the level of 
activity. Kilo means 1000. 
 

Toxicity Terms 
 
Toxicity refers to the harmful effect of chemicals on living organisms. These 
terms are used in reference books and on Material Safety Data Sheets (MSDS) 
to describe the health effects associated with a chemical. Understanding the 
health hazard helps us to select the appropriate level of PPE. 
 
Toxicology –The study of the harmful effects of chemicals on biological 
systems. 
 
Acute Effect - An adverse effect on a human or animal with symptoms that 
develop rapidly. 
 
Chronic Effect - An adverse effect on a human or animal with symptoms that 
develop slowly over a long period of time, or recur frequently. 
 
Allergic Reaction - An abnormal physiologic response to a chemical or physical 
stimuli by a sensitive person. Some dermatitis and asthma-like symptoms result 
from allergic reactions. 
 
Asphyxiant - A vapor or gas that can cause unconsciousness or death by 
suffocation (lack of oxygen). “Simple asphyxiants” are those asphyxiants that are 
harmful to the body only when they become so concentrated that they reduce 
oxygen in the air (normally about 21%) to dangerous levels (16% or less).  
 
Carcinogen - A substance or agent capable of causing or producing cancer. 
 
Irritant - A substance that will cause an inflammatory response or reaction of the 
eye, skin, or respiratory system, following exposure. 
 
Sensitizer - A chemical that causes a substantial proportion of exposed people 
or animals to develop an allergic reaction in normal tissue after repeated 
exposure to the chemical. 
 
Convulsant – A chemical which causes a substantial number of exposed people 
to develop seizures after exposure. 
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PPM, PPB (parts per million, parts per billion) – The amount of parts of a 
substance in a million (billion) parts of air or water. This term is used to describe 
the toxicity levels of gas molecules in air or products mixed in water.  
 
Lethal Concentration 50% (LC50) – The concentration of a material in air that 
will kill 50% of the test subjects (animals, typically mice or rats) when 
administered as a single exposure (typically 1 or 4 hours). Usually expressed in 
parts per million (ppm), for example LC50 = 200ppm (rat). It is a means of 
comparing relative toxicity. This value gives you an idea of the relative acute 
toxicity of an inhalation hazard. The lower the number the more toxic the 
substance. 
 
Lethal Dose 50% (LD50) - The amount of a solid or liquid material that it takes to 
kill 50% of test animals (for example, mice or rats) in one dose. The 
concentration of a material, usually expressed in milligrams per kilograms 
(mg/kg) that a test animal is exposed by ingestion, injection or skin absorption 
which causes death to 50% of the test animals within a specified time. For 
example LD50 = 10 mg/kg (mice). It is a means of comparing relative toxicity. 
 
Permissible Exposure Limit (PEL) - The concentration of a chemical in the 
workplace air to which most people can be exposed without experiencing harmful 
effects. PEL’s are established and enforced by OSHA.  Exposure limits should 
not be taken as sharp dividing lines between safe and unsafe exposures. It is 
possible for a chemical to cause health effects, in some people, at concentrations 
lower than the exposure limit.  
 
Threshold Limit Value – Time Weighted Average (TLV-TWA) – An exposure 
guideline developed by the American Conference of Governmental Industrial 
Hygienists (ACGIH). The TLV-TWA is the time-weighted average concentration 
of a chemical in air for a normal 8-hour work day and 40-hour work week to 
which nearly all workers may be exposed day after day without harmful effects. 
Time-weighted average means that the average concentration has been 
calculated using the duration of exposure to different concentrations of the 
chemical during a specific time period. In this way, higher and lower exposures 
are averaged over the day or week.  
 
TLV - Short Term Exposure Limit (STEL) - An exposure guideline developed 
by the American Conference of Governmental Industrial Hygienists (ACGIH). The 
average concentration to which workers can be exposed for a short period 
(usually 15 minutes) without experiencing irritation, long-term or irreversible 
tissue damage, or reduced alertness. The number of times the concentration 
reaches the STEL and the amount of time between these occurrences can also 
be restricted. 
 
TLV - Ceiling Limit (C) – The ceiling exposure limit is the concentration which 
should not be exceeded at any time, even if averaged into a TLV-TWA.  
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Immediately Dangerous to Life and Health (IDLH) - IDLH means an 
atmosphere that poses an immediate threat to life, would cause irreversible 
adverse health effects, or would impair an individual’s ability to escape from that 
atmosphere. 
 
Toxic Products of Combustion – Many materials undergo chemical changes 
when they burn and will produce toxic gases and/or particulate matter during this 
process. Often these toxic gases will differ substantially from the material which 
is burning. Some may be much more toxic than the material which produced 
them. 
 
Dose – The amount of a chemical absorbed, inhaled, ingested or injected into 
the body.  
 
Dose-Response Relationship – The reaction that occurs from the amount or 
dose of the chemical taken into the body. 
 
Infectious Dose – The required amount of exposure to a biological agent that 
will produce signs and/or symptoms. 
 
Incubation Period – The time between an exposure to an infectious dose of a 
biological agent and the appearance of the first recognizable sign and/or 
symptom.   
 

Reactivity Terms 
 
Explosive - A substance that undergoes a very rapid chemical breakdown that 
produces large amounts of gas and heat. The gases produced rapidly expand at 
velocities exceeding the speed of sound. This creates a shock wave (high-
pressure wave front) and noise. Explosives are divided into categories based on 
the speed of the detonation. 
 
High Explosives - Chemical transformation occurs very rapidly with detonation 
rates as high as 4 miles per second 
 

• Primary high explosive: Materials detonated by shock, heat, or friction. 
Examples are lead azide, mercury fulminate, and picric acid. 

 
• Secondary high explosive: Materials that need an outside force to 

detonate. They are relatively insensitive to shock, heat, or friction. 
Examples are dynamite and TNT. 

 
Low Explosives - Materials that deflagrate (burn fast) up to 1,000 feet per 
second. Generally, these materials will explode when ignited under confinement. 
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Examples are smokeless powder, black powder, and solid rocket fuel.  
 
Pyrophoric (Air Reactive) - Chemicals which will ignite spontaneously in air at a 
temperature of 130 degrees F (54.4 degrees C) or below. Pyrophoric materials 
are usually stored in cylinders or under water or an inert gas 
 
Polymerization - The process of forming a polymer by combining large numbers 
of chemical units or monomers into long chains. Polymerization can be used to 
make some useful materials. However, uncontrolled polymerization can be 
extremely hazardous. Some polymerization processes can release considerable 
heat and can generate enough pressure to burst a container or can be explosive. 
Some chemicals can polymerize on their own without warning. Others can 
polymerize upon contact with water, air or other common chemicals. Inhibitors 
are normally added to products to reduce or eliminate the possibility of 
uncontrolled polymerization. Most MSDSs have a section called "Hazardous 
Polymerization" that indicates whether hazardous polymerization reactions can 
occur. Shaving cream is an example of a mild polymerization. 
 
Water Reactive - Material that reacts with water to release a gas that is either 
flammable or presents a health hazard. Reactions are usually exothermic (heat 
producing). 
 
Hypergolic - Self-igniting upon contact of its components without a spark or 
external aid. 
 
Oxidizers - Oxidizers are aggressive chemicals that react and break down other 
materials. In fire situations, oxidizers enhance the burning of the fuel by giving off 
oxygen. The chemical reaction between an oxidizing material and a fuel may 
start the fuel on fire without an external ignition source. 
 

Chemical Warfare Terms 
 
Biological Agents and Toxins (Etiological Agents) - Etiological agents are 
living organisms (or their products) that can cause sickness, disease, and even 
death to an exposed individual. There are four general categories of biological 
agents that are capable of causing infection or disease in exposed individuals. 
They are viruses, bacteria, fungi, and mold. Like chemical hazards, they may be 
dispersed throughout the environment via wind, water, soil, or dust. 
 
Many biological agents have complex life cycles that require host and 
intermediate (carrier) host organisms to develop. Rodents, for example, are 
commonly found at landfills and act as carriers for the rabies virus. Likewise the 
tick can carry the organism that produces Lyme disease in man. Most biological 
organisms can be destroyed with sterilization techniques.  
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Blood Agents – Chemicals that affect the blood’s ability to utilize oxygen. 
 
Blister Agents (Vesicants) – Chemicals that produce blisters after contact with 
skin. 
 
Irritants (riot control agents) – Agents designed to reduce the ability of the 
victim to fight back including mace and pepper spray. 
 
Nerve Agents – Chemical agents that disrupt the body’s central nervous system.  
 
Persistence – A product’s ability to resist evaporation. Agents with very low 
vapor pressure are considered persistent. 
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EXERCISE MODULE 1 UNIT 9 
CHEMISTRY 

 
 

 
Time Allotted: 30 minutes 
 
Equipment needed: (2) 4 gas air monitors 
 P.I.D. 
 pH paper    
  
 
Supplies needed: Acetone or other organic solvent 
 Acetic Acid (vinegar) 
 Battery Acid (Sulfuric acid) 
 Ammonia (window cleaner) 
 4 to 6 small containers with lids or covers 
 NIOSH pocket guide and other references 
  
Methodology:    The instructor will give you the scenario and you will 

have to work through solutions based on the 
information that you have learned. 
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Module 1 Unit 9 
Unit Quiz 

 
1. Flp, LEL, UEL and SADT are terms of…? 

a. Corrosiveness 
b. Flammability 
c. Chemical properties 
d. Physical properties 
 

2. The weight of a product compared to water is its…? 
a. Vapor density 
b. pH 
c. Specific gravity 
d. Vapor pressure 
 

3. A vesicant is…? 
a. A nerve agent 
b. An incapacitating agent 
c. An explosive 
d. A blister agent 
 

4. Water’s vapor pressure at room temperature is…? 
a. 14.6 psi 
b. 25 mmHg 
c. 760 mmHg 
d. 1 Bar 
 

5. Pyrophoric means…? 
a. Air reactive 
b. Explosive 
c. Water reactive 
d. Hypergolic 
 

6. Persistence means…? 
a. Burns readily 
b. Self-igniting 
c. Dangerous when wet 
d. Resists evaporation 

 
7. Which of the following is a halogenated hydrocarbon? 

a. Methyl alcohol 
b. Acetone 
c. Chloro-difluoromethane 
d. Di hydrogen monoxide 
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8. Which of the following is an aromatic hydrocarbon? 

a. Hydrogen chloride 
b. Chlorine 
c. Benzene 
d. Acetic acid 
 

9. Miscibility is another word for? 
a. Solubility 
b. Insolubility 
c. Reactive 
d. Concentration 
 

10.  A product will boil when its vapor pressure reaches…? 
a. 14.7 psi 
b. 1 bar 
c. 760 mmHg 
d. All of the above 
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MODULE 2 

PERFORMANCE – OFFENSIVE 

(LEVEL B) 

TECHNICIAN 
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ODP Standards 
 
PERFORMANCE LEVEL: This level is divided into two parts (Defensive & Offensive) 
with a separate set of training guidelines for each part. The training guidelines for the 
performance level target those who will likely be responding to the scene of a 
hazardous materials event or a potential terrorist criminal use of weapons of mass 
destruction (WMD) event. These responders will conduct on-scene operations within the 
warm zone and/or the hot zone (if properly trained and equipped) that has been set up 
on the scene of a potential WMD or hazardous materials event to control and close out 
the incident. It is expected that those responders trained for Performance Level A will 
work in the warm zone and cold zone and support those officers working in the hot 
zone. Responders trained for Performance Level B will work in the hot zone, and in the 
other zones set up on the incident scene as needed.1 

                                            
1 Office of Domestic Preparedness, (August 1 2002), Emergency Responder Guidelines, Retreived March 
2007, http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf  

230



ODP Performance Offensive Guidelines 
 

 

 

ODP 
Section Description Unit 

V 

The law enforcement officer should: Have successfully completed 
training at the Awareness Level and Performance Level A for events 
involving hazardous materials, and for weapons of mass destruction 
(WMD) and 
other specialized training. 
 
The fire fighter should: Have successfully completed training at the 
Awareness Level and Performance Level A for events involving 
hazardous materials, and for weapons of mass destruction (WMD) 
and other specialized training.  
 
The EMS responder should: 
Have successfully completed training at the Awareness Level and 
Performance Level A for events involving hazardous materials, and for 
WMD and other specialized training. 

1 

V(a) 

Complete training (or have had equivalent training and experience) in 
and understand the guidelines for the law enforcement officer at the 
Awareness Level and Performance LevelA Level for law enforcement. 
 
Complete training (or have had equivalent training and experience) in 
and understand the guidelines for the fire fighter at the Awareness 
Level and Performance Level A Level for fire fighters. 
 
Complete training (or have had equivalent training and experience) in 
and understand the guidelines for the EMS responder at the 
Awareness Level and Performance Level A Level. 

1 

Key 
 

Blue is for Law Enforcement 
Red is for Fire 
Green is for EMS 
Yellow is for HAZMAT Team 
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ODP 

Section Description Unit 

V(b) 

Know terms used or associated with WMD agents and with mechanical 
and non-mechanical equipment that will be used by the officer in the 
performance of specialized tasks or assignments. Some of this 
mechanical equipment would be used to remove and transport suspicious 
packages and/or potential bombs or explosives to a safe location or to a 
container. Other equipment may include robots used to remove a potential 
bomb or explosive device, sampling equipment to help determine WMD 
agents and materials, and PPE for shielding and transporting radioactive 
materials. 
 
Know terms used or associated with WMD agents and with mechanical 
and non-mechanical equipment that will be used by the fire fighter in the 
performance of specialized tasks or assignments. Some of this equipment 
will include sampling equipment to help determine WMD agents and 
materials, PPE, and equipment used in plugging and patching containers 
leaking potentially dangerous materials. 
 
Know terms used or associated with WMD agents and with equipment 
that will be used by the EMS responder in the performance of specialized 
rescue tasks or assignments. This equipment will include PPE and 
medical materials used in rescue efforts in the hot zone. 

3 
 

& 
 
5 
 

& 
 
6 

V(c) 

Know how to conduct risk analysis and assessments for hazardous 
materials and WMD agents and materials for on-scene situations and for 
preplanning potential terrorist targets in the local community. 
 
Know how to conduct risk analysis and assessments for hazardous 
materials and WMD agents and materials for on-scene situations and for 
preplanning potential terrorist targets in the local community. 
 
Know how to conduct risk analysis and assessments for hazardous 
materials and WMD agents and materials for on-scene situations and for 
preplanning potential terrorist targets in the local community. Be able to 
provide expertise in assessing potential for mass casualties. 

2 

V(d) 

Have experience in emergency medical basic life support treatment, 
rescue of victims and responders, triage, decontamination of persons 
and equipment, and transport of victims exposed to WMD agents.   
 
Have experience in emergency medical basic life support treatment, 
rescue of victims and responders, triage, decontamination of persons 
and equipment, and transport of victims (including mass casualties) 
exposed to WMD agents. 
 
Have experience in emergency medical basic and advanced life 
support treatment, rescue of victims and responders, triage, 
decontamination of persons and equipment, and transport of victims 
(including mass casualties) exposed to WMD agents. 

3 
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ODP 

Section Description Unit 

V(e) 

Participate with other local emergency response organizations in joint 
training exercises or drills involving selected specialized tasks or WMD 
mock agents. 
 
Participate with other local emergency response organizations in joint 
training exercises or drills involving selected specialized tasks or WMD 
mock agents. 
 
Participate with other local emergency response organizations in joint 
training exercises or drills involving selected specialized tasks or WMD 
mock agents. 

2 

VI. 

The Law enforcement officer should: Know and follow self-protection 
measures and rescue and evacuation procedures for WMD events. 
 
The firefighter should: Know and follow self-protection measures and 
rescue and evacuation procedures for WMD events. 
 
The EMS responder should: Know and follow self-protection measures 
and rescue and evacuation procedures for WMD events. 

3 

VI(a) 

Know how to select and use personal protective equipment (PPE) 
needed to work safely within the hot zone and warm zone on the 
scene of a potential WMD event. Fully understand the limitations of 
the PPE. Follow department policy on the use, inspection, and 
maintenance of PPE. 
 
Know how to select and use PPE needed to work safely within the hot 
zone and warm zone on the scene of a potential WMD event. Fully 
understand the limitations of the PPE. Follow department policy on the 
use, inspection, and maintenance of PPE. 
 
Know how to select and use PPE needed to work safely within the hot 
zone and warm zone on the scene of a potential WMD event. Fully 
understand the limitations of the PPE. Follow department policy on the 
use, inspection, and maintenance of PPE. 

3 

VI(b) 

Follow department’s safety procedures and practices for retrieving, 
handling, transporting, and disposing of unknown or suspicious 
packages. 
 
Know and follow State environmental department safety procedures 
and practices for retrieving, handling, transporting, and disposing of 
hazardous material or WMD agent. 
 
Know and follow safety procedures and practices for retrieving, 
handling, and transporting contaminated victims of a WMD event. 

3 
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ODP 

Section Description Unit 

VI(c) 

Understand the hazards and risks in using chemical protective clothing. Follow 
department precautions and safe practices to safeguard the wearer of the 
clothing as he/she performs assigned tasks. Understand and implement 
rehabilitation steps to help responders reduce the level of heat stress. Take 
other precautions to protect on-the-scene responders. 
 
Understand the hazards and risks in using chemical protective clothing. Follow 
department precautions and safe practices to safeguard the wearer of the 
clothing as he/she performs assigned tasks. Understand and implement 
rehabilitation steps to help responders reduce the level of heat stress. Take 
other precautions to protect on-the-scene responders. 
 
Understand the hazards and risks in using chemical protective clothing. Follow 
department precautions and safe practices to safeguard the wearer of the 
clothing as he/she performs assigned tasks. Understand and implement 
rehabilitation steps to help responders reduce the level of heat stress. Take 
other precautions to protect on-the-scene responders. 

3 

VI(d) 

Know how to develop a site safety and control plan (if qualified) in 
coordination with the incident commander. Assist in implementation of the 
Incident Action Plan on the scene. 
 
Know how to develop a site safety and control plan (if qualified) in 
coordination with the incident commander. Assist in implementation of the 
Incident Action Plan on the scene. 
 
Know how to develop a site safety and control plan (if qualified) in 
coordination with the incident commander. Assist in implementation of the 
Incident Action Plan on the scene. 

4 

VI(e) 

Have the requisite training and experience to serve as safety officer, if 
assigned by the incident commander. 
 
Have the requisite training and experience to serve as safety officer, if 
assigned by the incident commander. 
 
Have the requisite training and experience to serve as safety officer to cover 
EMS responder work areas, if assigned by the incident commander. 

4 

VI(f) 

Be able to recognize types of WMD agents or materials. Know how to 
use and read results from diagnostic and sampling equipment and 
reading instruments. Understand the limitations of the detection or 
diagnostic instruments and devices provided by the department. 
 
Know how to use and read results from diagnostic and sampling 
equipment and reading instruments. Understand the limitations of the 
detection or diagnostic instruments and devices provided by the 
department. 
 
Know how to use and read results from medical diagnostic and 
sampling equipment and reading instruments. Be able to recognize 
the types of hazardous materials or WMD agents that may be present 
on victims. 

6 
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ODP 

Section Description Unit 

VI(g) 

Have training and experience in emergency medical basic life support 
treatment, rescue of contaminated victims and responders, selection 
of appropriate procedures for decontamination of persons and 
equipment, and in protection of personnel involved in transporting 
victims exposed to WMD agents. Assist the emergency medical group 
that is on the scene and the incident commander in coordinating this 
support. 
 
Have training and experience in emergency medical basic life support 
treatment, rescue of contaminated victims and responders, selection 
of appropriate procedures for decontamination of persons and 
equipment, and protection of personnel involved in transporting victims 
exposed to WMD agents. 
 
Have training and experience in providing emergency medical basic 
life support treatment, rescuing contaminated victims and responders, 
selecting appropriate procedures for decontamination of persons and 
equipment, and protecting personnel involved in transporting victims 
exposed to WMD agents. 

6 

VI(h) 

Have the training and experience to assist the incident commander in 
establishing safety procedures for performing specialized tasks to 
lower the level of hazard from the potential WMD agent or hazardous 
materials. Be able to perform such tasks if assigned. 
 
Have the training and experience to assist the incident commander in 
establishing safety procedures for performing specialized tasks to 
lower the level of hazard from the potential WMD agent or hazardous 
materials. Be able to perform such tasks if assigned. 
 
Have the training and experience to assist the incident commander in 
establishing safety procedures for performing specialized rescue 
tasks. Be able to perform such tasks if assigned. 

6 

VI(i) 

Know how to plan for and implement, in coordination with the 
emergency medical group, medical monitoring protocols for those 
persons entering the hot zone or warm zone as needed. 
 
Know how to plan for and implement, in coordination with the 
emergency medical group, medical monitoring protocols for those 
persons entering the hot zone or warm zone as needed. 
 
Know how to plan for and implement, in coordination with HazMat and 
fire personnel, medical monitoring protocols for those persons entering 
the hot zone or warm zone as needed. These plans will include 
recording vital signs of personnel before entry and upon leaving the 
hot or warm zones, as well as monitoring vital signs of rescue 
personnel at other designated times. 

3 
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ODP 

Section Description Unit 

VII 

The law enforcement should: Know and follow procedures for 
performing specialized work at the scene of a potential WMD event. 
 
The firefighter should: Know and follow procedures for performing 
specialized work at the scene of a potential WMD event. 
 
The EMS responder should: Know and follow procedures for 
performing specialized work at the scene of a potential WMD event. 

4 

VII(a) 

Know how to select appropriate PPE for the specialized task to be 
performed on the scene and to establish safety procedures and 
practices to be followed in the performance of the task. Use technical 
reference materials to help select the PPE appropriate for the task. 
Recognize that these activities will all be coordinated with the on-
scene incident commander. 
 
Know how to select appropriate PPE for the specialized task to be 
performed on the scene and to establish safety procedures and 
practices to be followed in the performance of the task. Use technical 
reference materials to help select the PPE appropriate for the task. 
Recognize that these activities will all be coordinated with the on-
scene incident commander. 
 
Know how to select appropriate PPE for the specialized rescue and 
other tasks to be performed on the scene and to establish safety 
procedures and practices to be followed in the performance of the 
task. Use technical reference materials to help select the PPE 
appropriate for the task. Recognize that these activities will all be 
coordinated with the on scene incident commander. 

4 

VII(b) 

Follow procedures for operating sampling equipment. Understand 
limitations for collecting solids (including particulate materials), liquids, 
and gases for detection, identification, and classification of potential 
WMD agents and materials and for verification of such materials if 
needed. Use technical reference materials as needed in performing 
these tasks. 
 
Follow procedures for operating sampling equipment. Understand 
limitations for collecting solids (including particulate materials), liquids, 
and gases for detection, identification, and classification of potential 
WMD agents and materials and for verification of such materials if 
needed. Use technical reference materials as needed in performing 
these tasks. 
 
Know how to use medical diagnostic and treatment for victims and 
others at the scene. Use technical reference materials as needed. 

6 
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ODP 

Section Description Unit 

VII(c) 

Know and follow procedures and practices for retrieval of 
contaminated evidence and for safe handling, transportation, and 
secure storage of such evidence. 
 
Know and follow procedures and practices for retrieval of 
contaminated evidence and for safe handling, transportation, and 
secure storage of such evidence. 
 
Know how to assist public health authorities in implementing antibiotic 
treatment for persons contaminated by a biological hazard. 

4 

VII(d) 

Be able to help mitigate on-scene hazards and risks to responders 
and the public. Assist the on-scene incident commander in developing 
and implementing strategies and tactics to reduce on-scene risks for 
responders and the public. Be able to recognize special threats, such 
as terrorists using exploding secondary devices to harm emergency 
responders. Follow procedures and practices for safely searching for 
these devices and, if found, controlling or removing these types of 
threats from the scene. 
 
Be able to help mitigate on-scene hazards and risks to responders 
and the public. Assist the on-scene incident commander in developing 
and implementing strategies and tactics to reduce on-scene risks for 
responders and the public. Be able to recognize special threats, such 
as terrorists using exploding secondary devices to harm emergency 
responders. Follow procedures and practices for safely searching for 
these devices and, if found, controlling or removing these types of 
threats from the scene. 
 
Be able to help mitigate on-scene hazards and risks to victims, 
responders, and the public. Assist the operations officer and on-scene 
incident commander in developing and implementing strategies and 
tactics to reduce risks to responders and the public. Be able to 
recognize the need for special treatment for victims and the public, 
and assist the public health service personnel in implementing 
appropriate medical treatment. 

5 
 

& 
 
7 

VII(e) 

Follow appropriate decontamination procedures to protect victims, 
emergency responders, the public, and equipment, including vehicles 
that will be reused. Coordinate decontamination procedures with the 
incident commander. 
 
Follow appropriate decontamination procedures to protect victims, 
emergency responders, the public, and equipment, including vehicles 
that will be reused. Coordinate decontamination procedures with the 
incident commander. 
 
Establish appropriate decontamination procedures to protect victims, 
emergency responders, the public, and equipment, including vehicles 
that will be reused. Coordinate decontamination procedures with the 
operations officer and the incident commander. 

8 
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VII(f) 

Be able to implement the department’s emergency response plan, as 
well as the local and regional emergency response plan. Know how to 
access local assets to help with on-scene resolution of the WMD 
event. 
 
Be able to implement the department’s emergency response plan, as 
well as the local and regional emergency response plan. Know how to 
access local assets to help with on-scene resolution of the WMD 
event. 
 
Be able to implement the department’s emergency response plan as 
well as the local and regional emergency response plan. Know how to 
access local assets to help with on-scene emergency medical 
assistance. Coordinate these activities with the operations officer and 
on-scene incident commander. 

2 
 

& 
 
5 

VII(g) 

Coordinate implementation of the necessary medical monitoring 
protocols with the emergency medical manager and the incident 
commander for those responders entering and leaving the hot and 
warm zones. Be able to assist in implementation of rehabilitation 
assistance to those emergency responders that suffer from heat stress 
or other problems that can be controlled or reduced on the scene. 
 
Coordinate implementation of the necessary medical monitoring 
protocols with the emergency medical manager and the incident 
commander for those responders entering and leaving the hot and 
warm zones. Be able to assist in implementation of rehabilitation 
assistance to those emergency responders that suffer from heat stress 
or other problems that can be controlled or reduced on the scene. 
 
Assist in implementing medical monitoring protocols and any special 
medical procedures for responders entering and leaving the hot and 
warm zones because WMD agents have been found at the scene. 
Coordinate medical monitoring with the emergency medical manager 
and the incident commander. Assist in implementing rehabilitation 
assistance to emergency responders suffering from heat stress or 
other problems that can be controlled at the scene. 

5 
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VIII. 

The law enforcement officer should: Know and follow Incident 
Command System and Unified Command System procedures and 
steps required for implementation of each system. Understand how 
the two systems are to work together. 
 
The firefighter should: Know and follow Incident Command System 
and Unified Command System procedures and steps required for 
implementation of each system. Understand how the two systems are 
to work together. 
 
The EMS responder should: Know and follow Incident Command 
System and Unified Command System procedures and steps required 
for implementation of each system. Understand how the two systems 
are to work together. 

5 

VIII(a) 

Know how to implement the Incident Command System that the 
department has in its emergency response plan. Have the skill and 
knowledge to serve as the emergency operations officer for on-scene 
activities. 
 
Know how to implement the Incident Command System that the 
department has in its emergency response plan. Have the skill and 
knowledge to serve as the emergency operations officer for on-scene 
activities. 
 
Know how to implement the Incident Command System that the 
department has in its emergency response plan. Have the skill and 
knowledge to serve as the emergency operations officer for on-scene 
activities. 

5 

VIII(b) 

Be aware of assets available from the department and from local and 
regional emergency response organizations, especially regarding 
handling specialized hazards or threats that may occur on the scene 
of a potential WMD event. Know how to obtain desired assets for on-
the-scene support, if needed. 
 
Be aware of assets available from the department and from local and 
regional emergency response organizations, especially regarding 
handling specialized hazards or threats that may occur on the scene 
of a potential WMD event. Know how to obtain desired assets for on-
the-scene support, if needed. 
 
Be aware of assets available from regional, State, and Federal 
sources pertaining to handling EMS response and public health needs 
on the scene of a potential WMD event. Know how to coordinate with 
the operations officer and the incident commander requests for 
desired assets for on-the-scene support, if needed. 

5 
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VIII(c) 

Know and follow protocols for working and coordinating with other 
agencies under the Unified Command System to handle specialized 
hazards and threats on the scene of a potential WMD event. 
 
Know and follow protocols for working and coordinating with other 
agencies under the Unified Command System to handle specialized 
hazards and threats on the scene of a potential WMD event. 
 
Know and follow protocols for working and coordinating with other 
agencies under the Unified Command System to handle specialized 
medical needs on the scene of a potential WMD event. 

5 

VIII(d) 

Understand and know how to implement termination procedures at the 
close of an emergency response incident. Be able to assist the 
incident commander in completing required documentation related to 
the termination procedures, including appropriate measures for cost 
recovery. 
 
Understand and know how to implement termination procedures at the 
close of an emergency response incident. Be able to assist the 
incident commander in completing required documentation related to 
the termination procedures, including appropriate measures for cost 
recovery. 
 
Understand and know how to implement termination procedures at the 
close of an emergency response incident. Be able to assist the 
incident commander in completing required documentation related to 
the termination procedures involving EMS and public health activities. 

5 
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VIII(e) 

Know how to conduct or assist in conducting a critique of the actions 
taken during the complete response to the WMD and/or hazardous 
materials event. Be able to assist the incident commander or designee 
in conducting the incident critique and in identifying lessons learned. 
Assist in determining what improvements need to be made before the 
next emergency response to a potential WMD event, especially 
improvements specific to law enforcement and special operations. 
 
Know how to conduct or assist in conducting a critique of the actions 
taken during the complete response to the WMD and/or hazardous 
materials event. Be able to assist the incident commander or designee 
in conducting the incident critique and in identifying lessons learned. 
Assist in determining what improvements need to be made before the 
next emergency response to a potential WMD event, especially 
improvements specific to fire service and special operations. 
 
Know how to conduct or assist in conducting a critique of the actions 
taken during the complete response to the WMD and/or hazardous 
materials event. Be able to assist the incident commander or designee 
in conducting the incident critique and in documenting lessons 
learned. Assist in determining what improvements need to be made 
before the next emergency response to a potential WMD event, 
especially improvements specific to EMS support. 

5 

VIII(f) 

Know how to coordinate the development of an Incident Action Plan 
with the on-scene incident commander that is consistent with the 
department and the local emergency response plan procedures and 
practices. Be able to implement the Incident Action Plan, including 
how to address special on-the-scene hazards. 
 
Know how to coordinate the development of an Incident Action Plan 
with the on-scene incident commander that is consistent with the 
department and the local emergency response plan procedures and 
practices. Be able to implement the Incident Action Plan, including 
how to address special on-the-scene hazards. 
 
Know how to coordinate the development of an Incident Action Plan 
with the on-scene incident commander that is consistent with the 
department and the local emergency response plan procedures and 
practices. Be able to implement the Incident Action Plan foron-the-
scene EMS activities. 

5 
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VIII(g) 

Recognize the importance of coordination with other agencies on the 
scene in gathering evidence and intelligence. Understand the importance 
of development and sharing of the latest intelligence that has been 
gathered from the scene, including information from special operations 
activities. Recognize that this information should be shared with the 
onscene incident commander (or designee, or the leadership team under 
the unified command) and the senior law enforcement leadership at the 
scene. 
 
Recognize the importance of coordination with other agencies on the 
scene in gathering evidence and intelligence. Understand the importance 
of development and sharing of the latest intelligence that has been 
gathered from the scene, including information from special operations 
activities. Recognize that this information should be shared with the 
onscene incident commander (or designee or the leadership team under 
the unified command) and the senior law enforcement leadership at the 
scene. 
 
Recognize the importance of coordination with other agencies on the 
scene in gathering evidence and intelligence. Understand the importance 
of development and sharing of the latest intelligence that has been 
gathered from the scene, including signs, symptoms, and treatment, as 
well as information from interviews with victims and other potentially 
contaminated individuals. Recognize that this information should be 
shared with the emergency medical manager, the on-scene incident 
commander (or designee, or the leadership team under the unified 
command), and the senior law enforcement leadership at the scene. 

7 
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I 
The HazMat responder should: Have successfully completed training 
at the Awareness Level and Performance Level A for events involving 
hazardous materials, and for weapons of mass destruction (WMD) 
and other specialized training.  
 

1 

I(a) Complete training in (or have equivalent training and experience) and 
understand the guidelines at the Performance Level A. 1 

I(b) 
Understand the terminology (including any glossary of WMD terms, 
chemical reference manuals, equipment manuals), classes of materials 
and agents, and toxicology of hazardous materials and WMD agents, 
and of the equipment likely to be used by HazMat responders 

Glossary

I(c) 
Be aware of any potential targets for possible attack by persons using 
WMD agents or HazMat materials. Know preplans to be used in his/her 
department’s emergency response plan for these locations 

2 

I(d) 
Know how to collect and forward intelligence regarding potential 
terrorist/criminal actions involving possible WMD agents or hazardous 
materials. Be able to coordinate the gathering of such intelligence from 
various sources that may be on the scene. Forward this information to the 
HazMat manager and the incident commander (or designee) at the scene.  

7 

I(e) 

Demonstrate skill and knowledge in preparing hazard and risk analysis of 
potential WMD targets in the local community. Be able to assess the 
potential for direct threats and collateral damage, including effect of 
flammable fuels, explosive materials, and mass casualties. Be able to 
coordinate with other agencies how best to use available resources in 
developing preplans for potential attacks using WMD agents. 

2 

I(f) 
 

Participate in a joint training exercise or drill with other emergency 
response organizations that are expected to participate in responding 
to a potential WMD event in the local area. 

2 

I(g) Recognize the dangers and aspects inherent in hazardous materials or 
WMD events. 6 

I(h) 
Be able to provide emergency medical basic life support treatment, 
rescue victims and responders, triage, decontaminate people and 
equipment, and assist in safely moving WMD exposed victims. 

5 

II 

The HazMat responder should: Know the Incident Command System 
and be able to follow Unified Command System procedures for 
integration and implementation of each system. Know how the 
systems integrate and support the incident. Be familiar with the overall 
operation of the two command systems and be able to assist in 
implementation of the Unified Command System if needed. The 
HazMat responder should: 

5 

II(a) 
Know how to implement the Incident Command System following the 
department’s incident command system and emergency response 
plan. Have the expertise and experience to serve as the operations 
officer. 

5 
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II(b) Be able to identify department, local, regional, and State assets that 
are relevant to the HazMat response team.  

II(c) 
Know and follow protocols, procedures, and practices for working with 
and coordinating assignments with other agencies under the Unified 
Command System.  

5 

II(d) 
Understand the purpose and function of the Unified Command 
System. Know department procedures for assisting in implementation 
of the Unified Command System on the scene of a potential WMD 
event. 

5 

II(e) 

Be able to conduct or assist in conducting a critique of the actions 
taken during the complete response to a WMD event. Assist in 
documenting lessons learned from the critique as they pertain to 
HazMat response activities. Assist in identifying what improvements 
need to be made by the HazMat response team before the next 
HazMat or WMD event. 

5 

II(f) 
Understand the importance of and know how to implement termination 
procedures at the close of an emergency response to a WMD or 
hazardous materials event. Be able to assist the incident commander in 
completing required documentation related to the termination procedures, 
including measures for cost recovery. 

5 

II(g) Know and follow departmental guidelines in dealing with the local media 
during a potential WMD event. 5 

II(h) 
Know how to develop an Incident Action Plan in coordination with the 
on-scene incident commander or leadership team under the Unified 
Command System. Ensure that the Incident Action Plan is consistent 
with the department’s emergency response plan. 

2 

III The HazMat responder should; Know and follow self protection 
measures and rescue and evacuation procedures for WMD events  

III(a) 

Know how and when to use appropriate personal protective equipment 
(PPE) issued by the department to work in the hot and warm zones on 
the scene of a potential WMD event. Be able to select appropriate 
PPE for the hazards present. Use reference manuals to assist in 
selecting appropriate PPE. Fully understand the limitations of the PPE. 
Follow departmental policy for use, inspection, and maintenance of 
PPE 

 

III(b) 
Know and follow safety procedures for HazMat responders or 
hazardous waste contractors in retrieving, handling, packaging, and 
transporting hazardous materials or WMD agents to a predetermined 
waste disposal site. Coordinate these activities with law enforcement 
personnel and the on-scene incident commander.  

3 
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III(c) 
Be able to determine (or assist in determining) critical factors for site 
cleanup by a hazardous waste contractor after resolution of the 
emergency. Follow state environmental procedures for site cleanup and 
waste disposal 

 

III(d) 
Know and follow measures for protecting victims and other individuals 
from hazardous materials or WMD agents, including secondary 
devices. Coordinate implementation of on scene precautions with law 
enforcement personnel and the incident commander. 

6 

III(e) 
Be familiar with the department’s and on-scene commander’s 
evacuation plan, including traffic control. Assist in coordinating 
evacuation plans with law enforcement personnel and the incident 
commander. 

3 

III(f) 
Know how to rescue victims of a potential WMD or hazardous 
materials event. Follow procedures for moving victims to a safe area 
for triage and treatment. 

3 

III(g) 
Know how to use diagnostic and sampling equipment. Understand 
how to read results and calibrate direct reading instruments. Be aware 
of the limitations of diagnostic or detection equipment. Be able to 
recognize the types of hazardous materials and WMD agents. Follow 
procedures for sharing this information. 

6 

III(h) 
Understand the hazards and risks associated with wearing chemical protective 
clothing and other protective clothing at a potential WMD event. Understand 
and follow the rehabilitation steps to help responders reduce the level of heat 
stress. Know what other precautions to take to protect responders on the 
scene 

4 

III(i) 
Understand the importance of and know how to implement appropriate 
decontamination procedures for victims, responders, mass casualties, 
and equipment that will be reused. Use reference manuals as needed. 

8 

III(j) Follow departmental procedures for requesting law enforcement 
assistance in handling and securing suspicious packages.  7 

III(k) Be able to serve as safety officer if assigned 5 

III(l) 
Know how to coordinate with EMS protocols for medical monitoring of 
emergency responders and other persons entering and leaving the hot 
and warm zones.  

3 

III(m) 
Know how to develop a site safety and control plan in coordination with the 
incident commander. Assist in implementing the plan if requested by the 
incident commander. 

3 
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IV Know and follow procedures for working at the scene of a potential 
WMD event. 7 

IV(a) 

Know how to implement safety procedures, including selecting 
appropriate PPE for specialized on-scene tasks or work assignments. 
These assignments likely will involve mitigation and control 
procedures for leaking, spilled, or damaged containers of hazardous 
materials or WMD agents or rescue of non-ambulatory victims in the 
hot zone. 

5 

IV(b) 
Understand the importance of procedures used by law enforcement in 
conducting a criminal investigation, in coordinating gathering of 
evidence with law enforcement, sharing intelligence, and observing 
chain of custody in protecting crime scene evidence 

7 

IV(c) 
Be able to work with law enforcement to gather evidence in the hot zone 
following scene security measures and safety procedures in coordination 
with the incident commander. 

7 

IV(d) 
Coordinate with the on-scene incident commander strategies to mitigate 
on-scene hazards that could endanger emergency responders or the 
public. 

5 

IV(e) 
Coordinate with the incident commander the development and 
implementation of an Incident Action Plan to protect and treat victims 
and to control and mitigate on-scene hazards. 

2 

IV(f) 
Implement appropriate procedures and measures including plume 
modeling for minimizing the spread of contamination of hazardous agents 
or materials to other locations and persons on the scene of a potential 
WMD or hazardous materials event. 

4 

IV(g) 
Be able to recognize a potential terrorist incident and help identify the 
potential agents or materials that may be present at a WMD or 
hazardous materials event. Follow procedures for sharing intelligence 
with law enforcement and the incident commander.  

6 

IV(h) 
Understand fully the role and jurisdictions of Federal agencies. 
Coordinate and assist in conducting a criminal investigation of the 
potential WMD event. 

2 

IV(i) 
Know the methods, limitations, and operating procedures for sampling 
equipment use to collect solids (including particulate materials), 
liquids, and gases for detection, identification, classification, and 
verification of hazardous materials and WMD agents. 

6 
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Unit 1 - Introduction & Review 

Scope of Unit 

The purpose of this lesson is to review the materials that have been given in 
prerequisite courses and to inform the student about the Performance – Offensive 
(Level B, OSHA Technician) objectives. 

Learning Objectives 

At the end of this unit each student will demonstrate knowledge of the pre-requisite 
course materials and an understanding what the Performance – Offensive (Level B) 
means.  

Student Performance Objectives2 

• Have successfully completed training at the Awareness Level and Performance 
Level A for events involving hazardous materials, and for weapons of mass 
destruction (WMD) and other specialized training. 

• Complete training (or have had equivalent training and experience) in and 
understand the guidelines for the law enforcement officer at the Awareness Level 
and Performance Level A. 

• Know terms used or associated with WMD agents and with mechanical and non-
mechanical equipment used by the officer in the performance of specialized 
tasks or assignments. Some of this mechanical equipment will be used to 
remove and transport suspicious packages and/or potential bombs or explosives 
to a safe location or to a container. Other equipment may include robots used to 
remove a potential bomb or explosive device, sampling equipment to help 
determine WMD agents and materials, and PPE for shielding and transporting 
radioactive materials. 

• Know terms used or associated with WMD agents and with equipment that will 
be used by the EMS responder in the performance of specialized rescue tasks or 
assignments. This equipment will include PPE and medical materials used in 
rescue efforts in the hot zone. 

• Understand the terminology (including any glossary of WMD terms, chemical 
reference manuals and equipment manuals), classes of materials and agents, 
and toxicology of hazardous materials and WMD agents, and the equipment 
likely to be used by HazMat responders. 

                                            
2 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf 
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Resource List 

• Ohio HAZMAT / WMD Awareness Manual 
• Ohio HAZMAT / WMD Performance – Defensive (Level A, Operations) Manual 
• Ohio HAZMAT / WMD Performance – Offensive (Level B, Technician) Manual 
• Pen / Pencil 
• Scratch paper for notes 
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ODP - Office of Domestic Preparedness 

The Office of Domestic Preparedness (ODP) is a federal agency under 
the direction of the Department of Homeland Security. Part of their 
responsibility includes establishing federal guidelines and national 
standards for responders to terrorism incidents. ODP has established a 

set of guidelines intended to be met throughout the course much the same way that 
OHSA and NFPA establish performance objectives for successful completion of those 
courses. The ODP guidelines are outlined in the matrix in the previous section of this 
module. 

ODP Homeland Security Guidelines for Prevention & Deterrence 

Hazardous materials courses (including basic, operations, and technician level courses) 
are eligible for support through SLGCP funds only if the course fully addresses the 
hazardous materials sections included in the ODP Emergency Responder Guidelines 
and the ODP Homeland Security Guidelines for Prevention and Deterrence. If the 
hazardous materials course does not fully address the hazardous materials sections 
then the course is not considered an allowable use of SLGCP funds.3 

State of Ohio Security Task Force (SOSTF)  

The State of Ohio Security Task Force (SOSTF) has given the 
Ohio Fire Marshal’s Office the administrative authority over the 
HAZMAT/WMD Training Series. 
Ohio HAZMAT / WMD Training Series 

• HAZMAT / WMD Awareness (ODP Course Number OH-002) 
• HAZMAT Operations – (ODP Course Number OH-003 Module 1) 
• WMD Performance – Defensive (ODP Course Number OH-003 Module 2) 
• HAZMAT Technician (ODP Course Number OH-004 Module 1) 
• WMD Performance – Offensive (ODP Course Number OH-004 Module 2) 

 

Training Matrix – Pyramid 

Established by the SOSTF, this pyramid is used to show administrators and responders 
the logical thought processes for their training progression. The base of the pyramid is 
the Awareness Level. This is the most common spectrum of response and 
encompasses the majority of the response efforts. As you move up the pyramid there 

                                            
3 Office of Domestic Preparedness, Information Bulletin #144, Published December 17, 2004, 
http://www.ojp.usdoj.gov/odp/docs/info144.htm  

251



are fewer responders trained at each level. At the top of the pyramid is the incident 
command component of the Ohio Training Series. 
 

Figure 1 – SOSTF Training Pyramid 
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In the Ohio HazMat and WMD Awareness course, students were taught the ODP 
awareness level competencies for terrorism incidents. A PPE (First Responder Kit) 
component of this course was given to responder agencies as needed. 
 

The HAZMAT Operation level course instructs student responders in the standards 
known as OSHA Operations level guidelines. 
 

The Performance – Defensive course was derived 
from the ODP guidelines and taught in module 2 of the 
HAZMAT Operations/WMD Performance – Defensive 
course. These were broken into five separate 
professions: 

• Law enforcement; 
• Fire service; 
• Emergency medical services; 
• Hazardous materials; and 
• Public works 

 

The HAZMAT Technician level course instructs student responders in the standards 
known as OSHA Technician level guidelines.4 
 

The WMD Performance – 
Offensive level is the premise 
of this course. This course was 
derived from the ODP 
guidelines. It will provide the 
HAZMAT Technician with the 
ability to offensively handle 
WMD hazards as well as meet 
the requirements of the ODP 
Homeland Security Guidelines 
for Prevention and Deterrence. 

 

 

                                            
4 Figure 2 – C.T.E.H, Center for Toxicology and Environmental Health, LLC. 
http://www.cteh.com/services/training/hazMatTech/  124 First Avenue South, Suite 100 Franklin, TN 
37064  Phone: (615) 591-6616 

Figure 2 - C.T.E.H. HAZMAT Tech 
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Completion of Previous Courses 

HAZMAT / WMD Awareness 

Students of the HAZMAT/WMD training series received training 
in the following areas: 

1. Terminology 
2. Roles and responsibilities of the first responder 

i. Recognize 
ii. Identify 
iii. Isolate 
iv. Notify 
v. Start ICS 

a. Incident Command System (ICS) 
b. Response procedures 

3. Understanding hazardous materials 
a. Potential outcomes 

i. Chemical 
ii. Thermal 
iii. Asphyxiation 
iv. Ionizing radiation 
v. Etiological 
vi. Mechanical 

b. Routes of entry 
i. Inhalation 
ii. Ingestion 
iii. Absorption 
iv. Injection 

4. Ability to recognize and identify hazardous materials 
a. Container shape and size 
b. Markings and colors 
c. NFPA 704 

i. HMIS 
ii. UN/NA Identification 
iii. Military 

d. UN Hazard classes 
e. Shipping papers & MSDS 
f. Human senses 

STUDENT NOTES 
In the Ohio First 

Responder Awareness 

training there were five 

key points that were 

discussed for response to 

WMD. 

1. Recognize 

2. Identify 

3. Isolate 

4. Notify 

5. Start ICS 

It is with these building 

blocks that the response 

effort is started. Doing so 

helps the other resources 

to arrive at a coordinated 

scene that has the 

evolution of the incident 

in mind. 

Review – Students 

should review the 

HAZMAT / WMD 

Awareness if they are not 

familiar with hazardous 

materials and the ability 

to recognize their 

presence in an 

emergency. 

254



 

5. Use of the Emergency Response Guidebook 
a. Yellow section 
b. Blue section 
c. Orange section 
d. Green section 
e. White section 

6. Recognition of additional resources 
a. Know the resources in your areas 

7. Terrorist Activities 
a. Recognizing terrorist (criminal) activities 
b. Target analysis 
c. Primary indicators 
d. Secondary indicators 
e. CBRNE Agents 

i. Chemical 
ii. Biological 
iii. Radiological / Nuclear 
iv. Explosive 
v. Incendiary 

f. Importance of secondary devices 
g. Basic protection measures 

8. Decontamination 
a. Emergency decontamination 

9. Awareness level personal protective equipment (elective) 
10. OSHA 1910.134 

HAZMAT Operations 

1. Basic hazard & risk assessment 
a. Surveying the scene 
b. Containers 

2. Personal protective clothing (PPE) 
a. Types of PPE 
b. Structural firefighting protective clothing 
c. Chemical protective clothing 
d. PPE safety 
e. State of Ohio First Responder Kit 

3. Basic hazardous materials terminology 

STUDENT NOTES 
 

The HAZMAT / WMD 

Awareness training provided 

an introduction into the use of 

the North American 

Emergency Response 

Guidebook (NAERG). A 

complete understanding of 

this guide will greatly assist 

you in an incident. 

 

As part of the WMD 

Performance – Offensive 

course you will need to 

review the terrorist activities 

discussed in the HAZMAT / 

WMD Awareness training. 

The Performance – Offensive 

will build on this knowledge 

for advanced planning and 

prevention. 

 

Review – Students should 

review the HAZMAT / WMD 

Awareness if you are not 

familiar with understanding 

the NAERG or basic terms 

related to terrorist activities. 

 

Students should also review 

the WMD Performance – 

Defensive manual for basic 

hazard and risk assessment 

and terminology for WMD 

hazards. 
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4. Basic control, containment and confinement 
a. Control zones 
b. Control measures 
c. Evaluating progress 

5. Basic decontamination 
a. Emergency decontamination 
b. Mass decontamination 
c. Hospital decontamination 
d. Technical decontamination 
e. Equipment decontamination 

6. Standard operating procedures & termination 
a. SOP development 
b. Incident transition 
c. Termination procedures 

WMD Performance - Defensive 

1. Training review 
a. Prevention of criminal acts of terrorism 
b. Recognition of a WMD event 
c. Planning for response 
d. Types of plans 

i. Generic plans 
ii. Site specific plans 
iii. Risk specific plans 
iv. Function specific plans 

e. Collection of intelligence 
f. Joint training exercises 

2. Incident Command System (ICS) 
a. Operations 
b. Planning 
c. Logistics 
d. Finance 
e. Expanding ICS 

i. Division 
ii. Branch 
iii. Group 
iv. Section 
v. Strike Team 
vi. Task Force 

f. Triage Areas 
g. Assets from other areas and agencies 
h. Unified command 
i. Debriefing / Termination 

STUDENT NOTES 
 

Review – the HAZMAT / 

WMD Awareness manual 

for basic control measures 

that include emergency 

decontamination 

procedures that consist of: 

• Wet 

• Strip 

• Flush 

• Cover 

As part of the WMD 

Performance – Offensive 

course students should 

have a firm understanding 

of the Incident Command 

System and Unified 

Command, including: 

• Operations 

• Planning 

• Logistics 

• Finance 

Students should also 

understand how to expand 

the ICS as the 

incident dictates.  

 

Review –Students should 

review the WMD 

Performance – Defensive 

for all unfamiliar aspects of 

the ICS. 
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3. Self protection measures, rescue & evacuation procedures 

a. Overview of PPE 

b. PPE hazards 

c. Treatment of victims at the scene of a WMD 

d. Triage handling 

e. Evacuation vs. Shelter in place 

4. Working at the scene of a WMD 

a. Defensive recon 

b. Scene control 

c. Components of crime 

d. Crime scene investigations 

e. Evidence collection 

f. Roles of different responders 

g. National response plan overview 

5. Chemical agents 

a. Industrial chemicals 

b. Chemical agents 

c. Blood agents 

d. Blister agents 

e. Nerve agents 

f. Choking agents 

g. Incapacitating agents 

h. Treatment of chemical agent exposure 

6. Biological agents 

a. Characteristics of biological agents 

b. Biological agent classification 

c. Food safety threats 

d. Plant toxins 

e. Aerobic bacteria 

STUDENT NOTES 

 

The WMD Performance – 
Offensive course provided a 
comprehensive look at all of 
the aspects of: 

• Chemical 
• Biological 
• Radiological 
• Nuclear 
• Explosive 

 

While it may not be possible 
for the current technician to 
remember all aspects of 
every threat, it is necessary 
to be very familiar with the 
safety precautions 
associated with the CBRNE 
element being addressed. 

 

Review – Students should 
keep the WMD 
Performance – Defensive 
manual as a reference. It 
will be the responsibility of 
the WMD trained 
Technician to make correct 
assessments of the threat 
and how to mitigate it. 
Technicians will be 
expected to help the 
Incident Commander make 
vital decisions based on the 
knowledge of the particular 
CBRNE threat. 
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f. Anaerobic bacteria – toxin separation 

g. Viruses 

h. Agri-Terror 

7. Radiological /Nuclear 

a. Atomic physical properties 

b. Nuclear detonation 

c. Radiation 

i. Non-ionizing 

ii. Ionizing 

d. Radioactivity 

e. Types of nuclear radiation 

i. Alpha 

ii. Beta 

iii. Gamma 

iv. Neutron 

f. Radioactive Dispersion Device (RDD) 

g. Effects of nuclear explosion 

h. Effects of nuclear / radiation exposure 

i. Safety recommendations 

j. Ohio protective action guidelines 

8. Explosive & incendiary 

a. Types of incendiary devices 

b. Explosive characteristics 

c. Categories of explosives 

d. Explosive classification 

i. Low explosives 

ii. High explosives 

e. Homemade explosives 

f. Initiation of explosives 

g. Improvised Explosive Devices (IED) 

 

 

Figure 3 - Alpha, Beta and Gamma 
Radiation (Wikipedia) 

Figure 5 - Homemade Improvised 
Explosive Device 

Figure 4 - Trefoil 
Symbol (Wikipedia) 
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Unit 1 Quiz 
 

1. What are the five main points of the role of the awareness emergency 
responder? 

a. Realize, Identify, Isolate, Notify, Start ICS 
b. Recognize, Immediate, Isolate, Notify, Start ICS 
c. Recognize, Identify, Isolate, Notify, Start ICS 
d. Remember, Independent, Evacuate, Save Lives, Start Unified Command 

 
2. There are six potential outcomes to hazardous materials. 

a. True 
b. False 

 
3. HMIS is a form of markings and coloring that helps to recognize hazardous 

materials. 
a. True 
b. False 

 
4. In the NAERG the yellow section is used when: 

a. When you know the four digit ID number. 
b. When you know the name of the chemical. 
c. Looking up the wind direction. 
d. Looking up the placard maker name. 

 
5. Which of the following is NOT a clue for recognizing a terrorism incident? 

a. Type of event 
b. Caller’s name 
c. Timing of the event 
d. On scene warning signs 

 
6. Based on statistics by the FBI, which of the following is the weapon of choice for 

terrorist criminals? 
a. Chemical weapons 
b. Explosives 
c. Biological dispersion devices 
d. Dirty bombs 

 
7. Once the incident is determined to be a terrorist criminal attack, responders 

should watch for secondary devices? 
a. True 
b. False 

 
 

259



 
 

8. Air purifying respirators will protect you from/for: 
a. All chemical agents 
b. Any unknown atmosphere 
c. Escape purposes only 
d. Unlimited periods of time 

 
9. ______________ devices are also called fire bombs and are typically made up of 

a glass bottle with a rag set aflame. 
a. Burning 
b. Flash 
c. Incendiary 
d. Plastic explosive 

 
10. The term “dirty bomb” refers to which type of device? 

a. Chemical device 
b. Alpha, Beta and/or Gamma Dispersal Device 
c. Pipe bomb 
d. Nuclear bomb 
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Unit 2 – Planning, Assessment & Analysis 

Scope of Unit 

This unit of training will serve as a guide to the Performance – Offensive responder 
conducting planning, assessments and analysis of threats to the public and 
infrastructure. 

Learning Objectives 

At the completion of this unit the student will be able to conduct planning exercises 
including assessments and analysis of information and intelligence about potential 
targets. 

Student Performance Objectives5 

• Know how to conduct risk analysis and assessments for hazardous materials and 
WMD agents and materials for on-scene situations and for preplanning potential 
terrorist targets in the local community. 

• Be aware of any potential targets for possible attack by persons using WMD agents 
or HazMat materials. Know preplans to be used in his/her department’s emergency 
response plan for these locations. 

• Demonstrate skill and knowledge in preparing hazard and risk analysis of potential 
WMD targets in the local community. Be able to assess the potential for direct 
threats and collateral damage, including effect of flammable fuels, explosive 
materials, and mass casualties. Be able to coordinate with other agencies how best 
to use available resources in developing preplans for potential attacks using WMD 
agents. 

• Participate with other local emergency response organizations in joint training 
exercises or drills involving selected specialized tasks or WMD mock agents.  

• Participate in a joint training exercise or drill with other emergency response 
organizations that are expected to participate in responding to a potential WMD 
event in the local area. 

• Understand fully the role and jurisdictions of Federal agencies. Coordinate and 
assist in conducting a criminal investigation of the potential WMD event. 

• Be able to implement the department’s emergency response plan, as well as the 
local and regional emergency response plan. Know how to access local assets to 
help with the on-scene resolution of the WMD event. 

• Know how to coordinate the development of an Incident Action Plan, in conjunction 
with the on-scene incident commander that is consistent with the department and 

                                            
5 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf 
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the local emergency response plan procedures and practices. Be able to implement 
the Incident Action Plan, including how to address special on-the-scene hazards. 
 

• Know how to develop an Incident Action Plan in coordination with the on-scene 
incident commander or leadership team under the Unified Command System. 
Ensure that the Incident Action Plan is consistent with the department’s emergency 
response plan. 

• Coordinate with the incident commander the development and implementation of an 
Incident Action Plan to protect and treat victims and to control and mitigate on-scene 
hazards. 

Resource List 

• Student manual WMD Performance – Offensive Module 2 
 
• State of Ohio Facility Security Handbook 
 
• North American Emergency Response Guidebook 
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Planning,  Assessing & Analyzing 

The performance-offensive responder should be able to perform hazard and risk 
assessment for terrorism incidents. This will include risk 
analysis, threat analysis and threat assessment. 

Risk Analysis 

What are the hazards and how can they hurt you? 
 
Risk analysis is a process or methodology used to evaluate 
the potential harm caused by the inadvertent or purposeful 
release of a hazardous substance or material. The harm may 
be to humans, property and/or the environment as determined 
by and ranked by the use of probabilities. 
 
Proper risk analysis includes testing and assessing the 
operational security of your area of responsibility. The Ohio 
Operations / Performance – Defensive manual also discussed 
operational security (OPSEC). By knowing your security levels 
you are able to assess the amount of exposure you have to 
risk should there be a release of a hazard to humans, property 
and/or the environment. 

Target Analysis 
Which target are they likely to 
attack? 
 
Target analysis is the 
examination of potential targets 
to determine which one would 
have the most desirable effect 
for terrorists or criminals. 
Target analysis is tied to the 
risk assessment in that if there 
has been an assessment made 
to show a large impact of life, property or environmental damage, then that would place 
a potential target high on the target analysis list. 
 
Planners will typically categorize targets based on their risk. A target analysis provides 
information to local authorities so they can devise protective plans for likely targets. 
 
When preparing a target analysis it is important to remember to use local intelligence 
along with national and international intelligence. An example of this would be schools. 

Figure 6 - A World War II-
era poster warning 
against "loose lips" 

carries a message that is 
just as relevant today. 
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While there may not be a worldwide threat to your particular school by 
international terrorists, there might be a local component that could produce 
just as devastating repercussions if targeted. 

 

 
KEEP YOUR ENVIRONMENTS IN PERSPECTIVE! 
Not all threats are from international criminals. 

 

Threat Assessment 
What is the chance they will be successful? 
 
Threat assessments are formal evaluations of the degree of threat 
to any place, person or event including identifying the likely nature 
of that threat. Components of a threat assessment include the type 
of adversary, tactics, and capabilities (number in the group, 
weapons, equipment, and transportation mode). Also, information about the threat to 
estimate the likelihood that they might attempt the undesired events.6 
 
Threat assessments are usually determined after intelligence has been compiled along 
with risk assessments and target analysis to determine the potential capability of the 
opponent and the likelihood of them  achieving the desired affect. 

 

EXAMPLE: An example of this might be a governmental agency that handles 
taxes and has been receiving threatening letters from an ambiguous group of 
disenchanted individuals. Since people are inclined to use any number of 
methods for attack, letters of increased hostility would lend proof to the assessor 

that this particular agency is at an increase risk of attack. The threat assessment would 
be made based on intelligence and the assumption of their capability. 
 

Why is a threat assessment important to me as a Performance – Offensive 
Technician? 
 
Since you are the most knowledgeable at mitigating hazardous threats then you are by 
default the best person your jurisdiction can call upon to help determine the possibility 
and probability of an attack. You are aware of the potential outcomes and physical 
dynamics of WMD threats needed when performing a threat assessment.   
   

                                            
6 Risk Assessment Methodology (RAM) for Risk Assessment, Sandia Corporation, 
http://www.sandia.gov/ram/RAM%20White%20Paper.pdf  
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Direct Theats & Collateral Damage 
Part of the assessing process includes looking at direct threat and collateral damage. 
Particularly the collateral damage caused by explosives, flammables and mass 
casualties. Direct threat damage is the damage that the attack will do on the specific 
target. Businesses in the World Trade Center suffered losses from the direct attack on 
the building.  
 
Collateral damage refers to the destruction of surroundings or personnel not considered 
part of the target. Typically there will be collateral damage to adjacent areas of a target  
because of the inability to deliver a precise strike to the target. In terms of terrorism, 
collateral damage includes those areas that will be affected by an assault on a target. 
 
An example of collateral damage is the buildings adjacent to the World Trade Center in 
the September 11th attacks. (It is worth noting that while terrorists and criminals have a 
target in mind when they deploy their destructive criminal behavior they also gladly 
accept the collateral damage.) In many cases the collateral damage is as devastating 
as the destined target that was attacked.  
 
Explosives – The purpose of explosives is to create an uncontrolled 
release of energy that will propel shrapnel and fragmentation from 
the blast. The collateral hazards are very hard to predict, even under 
the most controlled circumstance. When a terrorist or criminal is 
looking to deploy an explosive device they will have very little 
concern for the increased probability of collateral damage. 

 
Flammables – The characteristics of flammables are less energetic 
than explosives but they still possess deadly collateral possibilities.  
Flammables create an increased probability of collateral damage 
because they could burn uncontrolled, spreading to other areas 
outside of the target if they are not mitigated. 
 

Mass Casualties – With any type of collateral damage there is a 
high probability of mass casualties because targets are 
sometimes selected for their ability to affect people. Mass 
casualties are a huge concern for responders and planners alike 
since most morgues cannot handle that amount of inflow. Be alert 
to the fact that if there is a deployment of a WMD, there will most 
likely be a large number of collateral casualties as a result. 
Another form of collateral damage from a mass casualty incident 
will be the affect that the incident has on the spectator and their life after the attack. This 
long term problem will be very hard to predict. 

Preplanning 
 

267



 

Assessment and analyses will lead to preparing for the attack. Preplanning  refers to the 
preparations made by those who coordinate response to a particular intervention or 
mitigation. This process includes setting up parts of an 
incident action plan prior to when actual event occurs. 
 
It is important to know that preplanning is the crux of the 
response effort because it tells everyone to begin and how 
tasks will be delegated. Every state, county, community, 
facility, and person should have some sort of preplan for how 
they will react and provide support in a natural or man-made 
disaster. This helps coordinate the response effort and allows 
for the incident to be controlled as soon as possible. 
 
All responders, especially the Performance – Offensive 
responders, should be cognizant of the preplans made for 
their areas of responsibility so that in the event of an incident they are aware of the 
established protocol for response. This allows each component to respond with specific 
resources needed to work in concert with other response efforts at the scene. 
Preplanning will ultimately lead to developing emergency response plans.  
Emergency Response Plans 
As you have learned from the HAZMAT Technician course in Module 1 Unit 1, the first 
OSHA competency for the technician level is that the responder is able to implement the 
Emergency Response Plan (ERP). All jurisdictions in Ohio are part of a local ERP. This 
ERP is based on county responsibilities to coordinate emergency responders. The 
technician level responder needs to be aware of the local ERP, state ERP and the 
federal ERP. They should be aware of the role that they and their agency will play at a 
hazmat incident. The technician responder should know what resources are available 
and how to bring those resources to the incident site. Implementing the ERP can be as 
simple as notifying the dispatching center and requesting the resources needed for the 
situation, or as complex as requesting federal assets through the state’s Governor. 
 
Emergency response plans are written documents setting forth the tasks or actions that 
are to be followed once an emergency incident is reported to have occurred. The 
emergency response plan will usually contain contingency plans for the various types of 
anticipated emergencies. All states, counties, cities, towns, facilities, and even private 
residences should have in place an emergency response plan. This is an essential 
document for maintaining control of an incident.  
 
Local Emergency Response Plans 
Technicians should be familiar with how their organization develops and implements a 
response to a hazmat incident. You should be knowledgeable in requesting the 
appropriate resources to handle any size of incident. Since this information varies in 
each jurisdiction and consequently is not be covered in this course. It must be gleaned 
from local documents and authorities. 

Figure 19 - Preplanning 
for ALL HAZARDS 
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Evacuation Plan 
 
Evacuation plans serve two purposes. 1) they let the responders know what route the 
evacuees will be traveling; and, 2) they provide  direction to the evacuees so they are 
orderly and protected.  Responders should be familiar with the regions evacuation plan, 
including traffic control. Responders also assist in coordinating evacuation plans with 
law enforcement personnel and the incident commander. 
 
Incident Action Plan (IAP) 
 
Developed after the response starts this plan will allow subsequent responders to follow 

the goals and objectives of the 
incident commander. An IAP 
developed at the field response 
level. It contains objectives reflecting 
the overall incident strategy and 
specific tactical actions, and 
supporting information for the next 
on-scene operational period. The 
plan may be oral or written. The plan 
will cover all aspects of the response 
including the proper treatment of 
victims and how to address special 
on scene hazards. Input from 
specialists (such as paramedics or 
HazMat technicians) is critical to the 
development of the IAP.  
 
The ICS form 201 (See Appendix) 
completed by the incident 
commander is the initial form 
included in the incident action plan. 
This is essential because it sets the 
stage for how the incident will be 
addressed and mitigated. There will 
be more discussion on the ICS 
forms in Unit 5 of this module. 
 
The IAP should be consistent with 

the operations procedures of the emergency responders involved and should reflect the 
procedures of the emergency response plan for the area in which the emergency exists. 
Special on-scene hazards should also be addressed in the IAP so that skilled personnel 
are prepared  to deal with that particular hazard. 
 

The IAP and Unified Command 
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In ICS, unified command is a team effort that allows all agencies and/or jurisdictions 
with responsibility for an incident to manage the 
incident by establishing a common set of objectives.  
This is accomplished without losing or abdicating 
agency authority, responsibility or accountability. 
Typically ICS is used in the early stages of an 
incident, but if it growths substantially larger then 
single command is replaced with unified command. 
Unified Command will be discussed in detail in Unit 5 
of this module. 
 
Incident Action Plans will be implemented whether 
the command structure has a single commander or 

unified command. The functionality of the IAP within the ICS is accomplished by making 
sure that the IAP follows the Emergency Response Plan and does not violate any of the 
responding agency’s normal operating procedures. Often this is accomplished by 
having a pre-incident understanding of the “do’s and don’ts” of responding agencies that 
would be called for mutual aid. 

 

NOTE: It is very important for agencies to be familiar with their surrounding 
mutual aid responders so the IAP does not conflict with the protocols that 
govern normal operations of those responding agencies. 
 

Coordinated Training, Exercises and Drills 
 
The key to a successful response to an incident depends on the training and abilities of 
the emergency responders. Prior familiarity with ERPs and capabilities and skills of 
other jurisdictions and agencies are essential. This preparation starts with coordinated 
training and exercises designed to integrate all local resources so that the response 
efforts can be seamless work in concert with one another. 
 
Federal responders must also be included in training, exercises and drills. 
Understanding how the Federal resources fit into local responses efforts should include; 
knowing which agencies are available, who to contact for assistance during an incident 
and the procedures for contacting them. 
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Unit 2 Quiz 
 

1. Risk analysis is a process or methodology used to evaluate the potential harm 
that may be caused by the inadvertent or purposeful release of a hazardous 
substance. 

a. True 
b. False 

 
2. Target analysis is the examination of potential targets to determine which one 

would have the most desirable effect by terrorists or criminals. 
a. True 
b. False 

 
3. Preplanning is the actions performed by people during response efforts to a 

particular intervention or mitigation. 
a. True 
b. False 

 
4. Threat assessments are the formal evaluations of the degree of threat to any 

place, person or event in addition to identifying the nature of that threat. 
a. True 
b. False 

 
5. Which of the following are NOT one of the typical causes of collateral damage 

outlined in this chapter? 
a. Explosives 
b. Flammables 
c. Crushing 
d. Mass casualty incidents 

 
6. An incident action plan (IAP) is a plan developed at the pre-planning response 

level, which contains objectives reflecting the overall incident strategy and 
specific tactical actions. 

a. True 
b. False 

 
7. ERP stands for: 

a. Emergency Replacement Plan 
b. Emergency Remuneration Plan 
c. Emergency Response Practical 
d. Emergency Response Plan 
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8. Incident preplanning includes the development and completion of all but which of 
the following plans? 

a. Local ERP 
b. IAP 
c. Evacuation plan 
d. State ERP 

 
9. The death of emergency responders to the attack of the World Trade Center is 

an example of potential…? 
a. Threat assessment 
b. Direct damage 
c. Collateral damage 
d. Risk analyses 

  
10. OSHA requires ERPs to be developed for HazMat response 

a. True 
b. False 
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Unit 3 – Self-Protection, Rescue, Decontamination & Medical 

Scope of Unit 

This unit of training will go into detail about the selection of proper personal protective 
equipment so responders can operate with safety. This unit will also give insight to the 
Performance – Offensive Technician so they can make good decisions on rescue and 
evacuation of people either affected or potentially affected by the WMD hazard. 

Learning Objectives 

At the completion of this unit, the student will be able to identify self-protection 
measures and how to conduct a scene assessment for evaluation and rescue. 

Student Performance Objectives 
 

• Know and follow self-protection measures and rescue and evacuation 
procedures for WMD events. 

• Know how to rescue victims of a potential WMD or hazardous materials event. 
Follow procedures for moving victims to a safe area for triage and treatment. 

• Know how to select and use personal protective equipment (PPE) needed to 
work safely within the hot zone and warm zone on the scene of a potential WMD 
event. Fully understand the limitations of the PPE. Follow department policy on 
the use, inspection, and maintenance of PPE. 

• Know how and when to use appropriate personal protective equipment (PPE) 
issued by the department to work in the hot and warm zones on the scene of a 
potential WMD event. Be able to select appropriate PPE for the hazards present. 
Use reference manuals to assist in selecting appropriate PPE. Fully understand 
the limitations of the PPE. Follow departmental policy for use, inspection, and 
maintenance of PPE. 

• Understand the hazards and risks associated with wearing chemical protective 
clothing and other protective clothing at a potential WMD event. Understand and 
follow the rehabilitation steps to help responders reduce the level of heat stress. 

• Follow department’s safety procedures and practices for retrieving, handling, 
transporting, and disposing unknown or suspicious packages. 

• Know and follow state environmental department safety procedures and 
practices for retrieving, handling, transporting, and disposing of a hazardous 
material or WMD agent. 

• Know and follow safety procedures for HazMat responders or hazardous waste 
contractors in retrieving, handling, packaging, and transporting hazardous 
materials or WMD agents to a predetermined waste disposal site. Coordinate 
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these activities with law enforcement personnel and the on-scene Incident 
Commander. 

• Understand the hazards and risks in using chemical protective clothing. Follow 
department precautions and safe practices to safeguard the wearer of the 
clothing as he/she performs assigned tasks. Understand and implement 
rehabilitation steps to help responders reduce the level of heat stress. Take other 
precautions to protect on-the-scene responders. 

• Know how to plan for and implement, in coordination with the emergency medical 
group, medical monitoring protocols for those persons entering the hot zone or 
warm zone as needed. 

• Know how to plan for and implement, in coordination with HazMat and fire 
personnel, medical monitoring protocols for those persons entering the hot zone 
or warm zone as needed. These plans will include recording vital signs of 
personnel before entry and upon leaving the hot or warm zones, as well as 
monitoring vital signs of rescue personnel at other designated times. 

• Know how to coordinate with EMS protocols for medical monitoring of emergency 
responders and other persons entering and leaving the hot and warm zones. 

• Be able to help mitigate on-scene hazards and risks to responders and the 
public. Assist the on-scene incident commander in developing and implementing 
strategies and tactics to reduce on-scene risks for responders and the public. Be 
able to recognize special threats, such as terrorists using exploding secondary 
devices to harm emergency responders. Follow procedures and practices for 
safely searching for these devices and, if found, controlling or removing these 
types of threats from the scene. 

• Know and follow measures for protecting victims and other individuals from 
hazardous materials or WMD agents, including secondary devices. Coordinate 
implementation of on scene precautions with law enforcement personnel and the 
incident commander. 

• Have experience in emergency medical basic life support treatment, rescue of 
victims and responders, triage, decontamination of persons and equipment, and 
transport of victims exposed to WMD agents. 

• Follow appropriate decontamination procedures to protect victims, emergency 
responders, the public, and equipment, including vehicles that will be reused. 
Coordinate decontamination procedures with the incident commander. 

• Understand the importance of and know how to implement appropriate 
decontamination procedures for victims, responders, mass casualties, and 
equipment that will be reused. Use reference manuals as needed. 

• Be able to determine (or assist in determining) critical factors for site clean up by 
a hazardous waste contractor after resolution of the emergency. Follow State 
environmental procedures for site clean up and waste disposal. 

Resource List 

• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
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• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
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Self-Protection Measures 

 

Self-protection measures are vital to the overall response effort.  If you are not able to 
help in the effort because of an exposure, you have essentially become part of the 
problem instead of the solution.  Granted, though there are instances where accidental 
exposures or other unavoidable incidents will happen, the response effort will deal with 
these mishaps but, you will have to make a best effort to prevent them through proper 
equipment use and selection. 
Personal Protective Equipment 

Choosing PPE is one of the most difficult decisions a HazMat technician makes. This 
decision should be based upon the following information: 

• The likely route of entry of the chemical into the body; 
• The signs and symptoms of any victims and if they are getting better or 

continuing to get worse following removal from the area and decontaminated; 
• The degree of contact anticipated with the chemical; 
• The specific task to be performed by the wearer; and 
• The anticipated duration of exposure. 

Keep in mind, very few chemicals produce vapors that can be absorbed into the body 
and cause severe injury. The decision of what level of ensemble you select should be 
balanced against the physical hazards inherent to each suit. Technicians have a greater 
chance of slips, trips, and falls in Level A suits then in level B. Level C would be the 
easiest to work in.  
 
OSHA says that prior to wearing PPE into an area that engineering controls should be 
attempted to alleviate the chemical hazard. Simply put Ventilate an area if possible to 
lower the chemical hazard before attempting entry. Other engineering controls include 
applying foam, remotely shutting valves, allowing a cylinder to empty and/or delaying 
entry until it is safer. 
 

Chemical Resistance 

The ability of a suit to withstand the chemical or physical agent that will contact it is very 
important.  
 
Chemical resistance is the ability of the garment to withstand the migration of a 
chemical through or around its’ material. Ideally, the chosen garment’s material(s) must 
resist permeation, degradation, and penetration by the respective chemicals. 
 

Permeation - This is a process by which a chemical passes into or through a protective 
film on a molecular level. In some cases, the permeated material appears unchanged to 
the human eye. Chemical permeation can be described in simple terms by comparing it 
to what happens to the helium in an inflated balloon after several hours. Although there 
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are no holes or defects and the balloon is tightly sealed, the helium gradually goes 
through (permeates) the balloon’s walls and escapes. In this simple example, we are 
using gas permeation, but the principle is the same with liquids passing through some 
type of film or coating by liquid permeation. 
 
Permeation breakthrough time is the most common data used to assess a material’s 
chemical compatibility. The rate of permeation is a function of several factors such as 
chemical concentration, material thickness, humidity, temperature, and pressure. 
 
Most material testing is done with 100% chemical liquid or vapor contact over a 
measured time-period. The time it takes the chemical to permeate through the material 
is the breakthrough time. An acceptable material is one where the breakthrough time 
exceeds the expected period of garment use. However, temperature and pressure 
effects may enhance permeation and reduce the magnitude of this safety factor. For 
example, small increases in ambient temperature can significantly reduce breakthrough 
time and the protective barrier properties of a protective clothing material. 
 

Degradation - Degradation is a reduction in one or more physical properties of a glove 
or protective clothing due to contact with a chemical. The protective material may get 
harder, stiffer and/or brittle, or they may get softer, weaker, and swell to several times 
their original size.  
 

Penetration -  This is the flow of a chemical through zippers, stitched seams, pores, or 
imperfections in the material. In selecting chemical-resistant clothing it is important to 
choose styles that are designed to resist penetration in these critical areas. Gloves and 
clothing that can be penetrated are designed only to prevent cuts, abrasions, thermal 
burns, and other similar hazards and are not suitable for use with hazardous chemicals. 
 

It is important to note that no material protects against all chemicals or 
combinations of chemicals, and that no currently available material is an 
effective barrier to any prolonged chemical exposure. 

 

Levels of Personal Protective Equipment 
OSHA and the EPA established guidelines and terminology to address a PPE 
ensemble. The combination of gear worn (respiratory protection device and type of 
clothing) establishes the level of protection. 
 

Levels of protection are divided into four categories, Level A, B, C, and D 

 

Level D – No or Limited Chemical Protective Clothing 
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Level D consists of minimum protection and is generally a work uniform used for 
nuisance contamination only. Level D protection should be used when the work area is 
characterized as having no airborne exposure and work functions preclude splashes or 
the potential for unexpected contact with hazardous levels of any chemicals. 
 

Level C – Splash Protective Garment and APR 
Level C ensembles consist of an Air Purifying Respirator (APR) and appropriate skin 
protection. Level C protection may be used whenever chemicals will not absorb into the 
skin sufficiently to cause a hazard from vapors, gases, liquid splashes, or particulates. 
They can be used only when the types of air contaminants have been identified, the 
concentrations are measured, and an air-purifying respirator is available that can 
remove the contaminants and all criteria for the use of air-purifying respirators are met. 
 

Level C consists of an APR, splash suit, gloves and boots 

 

Level B – Splash Protective Garment and Supplied Air Respirator 
Level B ensembles consist of a Supplied Air Respirator (SAR) and a liquid splash 
protection garment. It should be used when the type and atmospheric concentration of 
substances have been identified as requiring a high level of respiratory protection but 
the chemicals involved are not highly corrosive or injurious to the skin.  
 

Level B is the minimum level of protection for an IDLH condition, and is the minimum 
level of protection to enter an unknown site during an emergency response. OSHA and 
EPA require a minimum of Level B if the atmosphere contains less than 19.5% oxygen, 
or if there is the presence of un-identified vapors or gases as indicated by a 
direct-reading organic vapor-detection instrument, but the vapors and gases are not 
suspected of containing high levels of chemicals capable of being absorbed through the 
skin. 
  
Level B ensembles consist of an SAR, splash suit, inner and outer gloves and boots. 
 
Level B ensembles are also available in encapsulating versions (The SCBA is worn 
inside the suit). This version has the advantage of protecting the respiratory equipment 
from being damaged from the chemical splash. The disadvantage of an encapsulating 
Level B is its bulkiness. This suit can be just as hard to work in as a Level A ensemble. 
 

Level A – Vapor-Tight Garment and Supplied Air Respirator 
Level A ensembles consist of an SAR (usually SCBA) in combination with a vapor-tight 
suit. Level A is the highest level of chemical protection. It should be used whenever the 
situation requires the best protection for skin, eyes, and the respiratory system. This 
includes operations that involve a high potential for splash, immersion, or exposure to 
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vapors, gases, or particulates that are harmful to skin and/or can be absorbed through 
the skin.  
 
Vapor-tight, chemical-protective suits are used in conditions where skin absorption of a 
hazardous substance may result in a substantial possibility of immediate death, 
immediate serious illness or injury, or impair the ability to escape. You must also wear 
Level A when operations must be conducted in poorly ventilated areas with unknown 
conditions or chemicals present. 
 
Level A ensembles consist of a vapor-tight suit, inner and outer gloves, atmosphere 
supplying respirator, and boots. 

 

NOTE: Follow department policy on the use, inspection, and maintenance of 

PPE. 

PPE Hazards 

As previously stated, it is important to understand that the use of PPE is not risk free. 
There are certain dangers associated with wearing any protective clothing ensemble. 
The greatest of these is heat stress. 
 
Heat stress can cause serious medical problems, including heat rash, heat cramps, 
heat exhaustion and heat stroke. Personnel working in chemical protective clothing 
should rehab frequently. Responders should know the symptoms of the two more 
serious forms of heat stress: heat exhaustion and heat stroke. 
 

The symptoms of heat exhaustion include profuse sweating, cool clammy skin, fatigue, 
increased heart and respiratory rate, decreased blood pressure and occasionally a 
change in the level of consciousness and/or nausea. To treat for heat exhaustion, move 
the victim to a cooler location, hydrate with water (by mouth if the patient is alert) and 
treat for shock. 
 

The symptoms of heat stroke differ from heat exhaustion. Heat stroke can be rapidly 
fatal if not treated. In heat stroke, the body’s temperature regulating mechanism has 
failed and the core temp will be rising rapidly. The skin will be flushed, the respiratory 
and pulse rates will elevate, the blood pressure will be normal or increased, but the 
patient will not be producing any new sweat. If the victim was wearing PPE, their clothes 
may be wet from previous sweat, but their skin will likely be dry. Treatment for heat 
stroke involves moving the patient to a cooler area, removing PPE and rapidly covering 
the patient’s exposed skin with wet sheets or towels to allow evaporation.  They should 
receive IV fluid replacement and be transported to the hospital.  
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Preferably you should prevent heat stress by drinking plenty of water, reducing work 
periods during high temperature or humidity, frequent rotate work crews and minimize 
waiting time in PPE. 
 
Certain factors can increase an individual’s likelihood of developing heat stress injuries. 
These include: 
 

• Age (older individuals tolerate heat less well than younger people); 
• Physical condition (the better your physical condition the better you’ll tolerate 

heat); 
• Medications (some prescription and non-prescription meds increase the 

likelihood of heat stress); 
• Acclimation (those acclimated to the heat have less heat stress); 
• Prior activities (prior emergencies or physical activity increase heat stress); 
• Hydration (you must drink water to avoid heat stress, thirst is a poor indicator); 

and, 
• Humidity ( the higher the humidity, the more the heat stress). 

 

Long periods of work in PPE is dangerous. If the response will require personnel to 
work long periods in PPE then experts should be consulted that can determine, based 
on: work load; the temperature; relative humidity; and sunlight conditions, the amount of 
time that can be reasonably spent working in a particular level of PPE.  
 
The multi-agency “Occupational Safety and Health Guidance Manual for Hazardous 
Waste Site Activities” (4-Agency Manual, 1985) recommends the use of the current 
ACGIH guidelines for workers wearing permeable clothing (e.g., standard work 
clothing), but provides additional guidance for employees wearing impermeable 
clothing. According to this document, employees wearing impermeable clothing should 
be monitored when the work area temperature exceeds 70°F. This document also 
provides a chart identifying the frequency with which employees should be monitored. 

Medical Monitoring 

The incident commander along with the safety officer, should make certain that there 
are sufficient resources at the scene of the WMD incident for medical monitoring before 
entry into the hot zone as well as after exiting the hot zone for post medical monitoring. 
 
Workers handling hazardous substances may be exposed to toxic chemicals, safety 
hazards, biologic hazards, and radiation. Therefore, a medical surveillance program is 
required to assess and monitor workers' health and fitness for employment in hazardous 
waste operations and emergency response. This includes providing emergency and 
other treatment as needed, and to keep accurate records for future reference. 
 
The Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities (Oct, 1985) developed by the National Institute for Occupational Safety and 
Health (NIOSH), the Occupational Safety and Health Administration (OSHA), the U.S. 
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Coast Guard (USCG), and the Environmental Protection Agency (EPA) provides an 
excellent example of the types of medical testing that should be done as part of a 
medical surveillance program. 
 
It is very important to monitor the personnel that enter the hot zone. Coordination 
between medical personnel and everyone that is going to enter the hot zone needs to 
be implemented at the medical monitoring station prior to entry. As stated in the 
previous description of the medical monitoring, there is a need for a record to be made 
of everyone’s vital signs both prior to entry and post entry.  It may be necessary for the 
safety officer or other medical officer to require all responders to submit to medical 
monitoring at designated times outside of the entry and exit points of the hot zone. 
 
EMS responders to the incident may be from a differing agency and operating under 
differing protocols. This will make is difficult to know exactly the standard of care that 
can be expected from all of the responding EMS agencies. However this standard can 
be discussed in a briefing prior to implementing those EMS assets.  Maintaining control 
of the scene and the deployment of the assets are essential to managing a functional 
incident. 
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MEDICAL EVALUATION SHEET 
                                 
Technicians Name ________________________________________Age _____ 
                                 
Incident Location __________________________________________________ 
                                 
Date___/___/_____Function_______________________________ 
 
 

Initial Evaluation Post Evaluation 
 
Time _____:_____ 

 
Time _____:_____ 

 
B/P _____/_____ 

 
B/P _____/_____ 

 
Rate __________ 

 
Rate __________ 

 
Respirations __________ 

 
Respirations __________ 

 
EKG     Yes     No 

 
EKG     Yes     No 

 
Recent Illnesses        Yes    No 
If yes discuss with Safety Officer 

 
Chemical(s) involved _________ 
__________________________ 

 
Comments _________________ 

__________________________ 
__________________________ 

__________________________ 
__________________________ 
__________________________ 

 
Possible Contamination 
None         Slight       Heavy 

 
Approval for entry     Yes    No 

 
Area Contaminated ___________

 
Name of Evaluator 

 
Was member Tx.        Yes    No 

 
__________________________ 

 
To? _______________________ 

  
Name of Evaluator 

  
___________________________
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Rescue Operations 

Rescue 
Rescue usually refers to the operations that are used to save lives or 
prevent injury. It is for this reason that Performance – Offensive as well as 
other lesser trained responders be able to function within their trained 

abilities to effect rescue operations. Rescue is not limited to citizen victims but can be 
an operation to save the lives of responders too. 
 
Performance – Offensive (Technician) responders should have a good working 
knowledge of the Incident Command System and how their specialized skills and 
training will be used in the rescue efforts. 
 
Rescue means to free from confinement or to save one from danger. This is the true 
essence of Rescue Operations. The rescue operations of any incident are the actions 
responsible for saving as many of the affected people as possible. This is accomplished 
through a complex and rapid system called triage. 

 
NOTE: The decision to rescue a person that may place the rescuer at an 
increased risk of harm is at the rescuer’s sole discretion. You MUST make a 
decision based on “risk vs. benefit”. 

 
Rescue triage 
 
Triage is a system used by medical or emergency personnel to ration limited medical 
resources when the number of injured needing care exceeds the resources available to 
perform care. Rescue triage is determining which victims will be removed first when 
limited rescuers are available. 8 
 
It is very important for the WMD performance offensive (technician) to know how to 
rescue victims of a potential WMD or hazardous materials event while following 
procedures for moving victims to a safe area for medical triage and treatment. 
 
The rescuer must make critical decisions on who to remove from the hazard area and in 
what order. These decisions can be based on the following priorities: 

 
• First, anyone that can remove themselves should be told where to go to be 

decontaminated and receive medical triage and treatment; 
• Second, victims unable to remove themselves must be removed by the priority 

of who has the best chance to survive; 
• Third, critically injured victims that most likely will expire despite medical 

treatment should be removed last; and 
                                            
8 Triage, Definition Wikipedia, Retrieved from  http://en.wikipedia.org/wiki/Triage  
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• Fourth, fatalities are not removed until they can be documented. 

 
Medical triage 
 
Medical triage will be performed in triage 
areas once the victims have been removed 
from the hazard area and deconned. Triage 
tags are used to assist the medical personnel 
in identifying priorities of who should receive 
aid and transportation next. One such triage 
tag follows the START system for triage. 
 

S.T.A.R.T. (Simple Triage And Rapid 
Treatment) 
START is a simple triage system that can be 
performed by basically-trained lay and 
emergency personnel. It is not intended to 
supersede or instruct medical personnel or 
techniques. It was developed at Hoag 
Hospital in Newport Beach, California for use 
by emergency services and has been field-
proven by firefighters in mass casualty 
incidents such as train wrecks and bus 
accidents. 
 
SAMPLE TRIAGE CARD ON THE MARKET 
The Smart Tag® is a dynamic, high visibility, triage tag. Its unique folded design means 
that effective triage is quick and simple. It is usable in all conditions and will provide a  
permanent record of treatment and patient details that will survive the decontamination process.  
 
The Smart Tag® has military standard barcodes for 
tracking patients and is resistant to water, chemicals, and 
body fluids, making it the ideal triage tag for today's 
emergency response. 
 
Compatible with either START Triage or the Triage Sieve. 
The Smart Tag® is in use by London Ambulance Service, 
New York State, Nevada State, Acadian Ambulance, The 
British military and Metropolitan Medical Response 
(MMRS) Cities across the US. It is also taught on the 
international recognized Major Incident Medical 
Management and Support (MMIMS) Courses.9 

                                            
9 TSG Associates, Smart Tag ®, Retrieved from 
http://www.tsgassociates.co.uk/English/Civilian/products/smart_tag.htm  

Figure 20 – METTAG (Medical Emergency 
Triage Tag 

(Courtesy The American Civil Defense 
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How Triage Works 
Triage separates the injured into four groups: 

• DECEASED who are beyond help, They are left where they fell and covered if 
necessary; note that in START a person is not triaged "DECEASED" unless they 
are not breathing and an effort to reposition their airway has been unsuccessful. 

 
• Injured requiring IMMEDIATE transportation, These will receive immediate 

priority evacuation and transported to a medical facility as they need advanced 
medical care within 1 hour. These people are in critical condition and will die 
without immediate assistance. 

 
• Injured whose transport can be DELAYED. Delayed can have their medical 

evacuation delayed until all IMMEDIATE persons have been transported. These 
people are in stable condition but will eventually require medical assistance. 

 
• MINOR injured also known as the walking wounded who do not  need urgent 

help. Minor are not evacuated until all IMMEDIATE and DELAYED persons have 
been evacuated. These will not need advanced medical care for at least several 
hours. Continue to re-triage in case their condition worsens. These people are 
able to walk, and may only require bandages and antiseptic. 

 

Medical Support 

 
Medical support is necessary for all operations to handle the 
injured and to immediately start medical 
triage. The best case scenario would be 
for you to have planned for such an 
event and had EMS ready to deploy. If, 
however, you or your planners have not 
the ability to provide a mechanism for 
medical resources then there needs to 
be an alternative mutual aid resource for handling the injured or 

fatalities. 
 
All responders that are working with the rescue efforts need to have some experience in 
emergency medical basic life support so they can help those that need it. In most cases 
this will be in the form of first aid and CPR for the basic responders at the scene. You 
should go over your emergency operations plan with other responders so they know 
how to help triage and offer aid.  
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Basic Life Support 

Basic Life Support (BLS) is a 
specific level of pre-hospital 
medical care provided by trained 
responders, including emergency 
medical technicians, in the 
absence of advanced medical care. 
 
BLS consists of a number of life-
saving techniques focused on the 
"ABC"s of pre-hospital emergency 
care: 

• Airway: the protection and 
maintenance of patient 
airways, including the use of 
airway adjuncts such as an 
oral or nasal airway. 

• Breathing: the actual flow of air through natural or artificial respiration, often 
assisted by supplemental oxygen. 

• Circulation: the movement of blood through the beating of the heart or the 
emergency measure of CPR. 

 
BLS may also include considerations of patient transport such as the protection of the 
cervical spine and avoiding additional injuries through splinting and immobilization. 
BLS generally does not include the use of drugs or invasive skills, and can be 
contrasted with the provision of Advanced Cardiac Life Support (ACLS). Most 
laypersons can master BLS skill after attending a short course. Firefighters and police 
officers are often required to be BLS certified. BLS is also immensely useful for many 
other professions, such as daycare providers, teachers and security personnel. 
 
Field CPR buys time for higher medical responders to arrive and provide ACLS. For this 
reason it is essential that any person starting CPR also obtains ACLS support by calling 
for help via radio using agency policies and procedures and/or using an appropriate 
emergency telephone number. 
 
An important advance in providing BLS is the availability of the automated external 
defibrillator or AED, which can be used to deliver defibrillation. This improves survival 
outcomes in cardiac arrest cases, sometimes dramatically.10 

Decontamination 
Decontamination is the process of cleansing to remove a hazardous substance, The 
contamination in an incident may be real or possibility just a fear on the part of the 
victim. There are five different types of decontamination: Emergency decon; Mass 
Casualty decon; Hospital decon; Technical decon; and Equipment decon. 
                                            
10 Basic Life Support (BLS) Definition Wikipedia, http://en.wikipedia.org/wiki/Basic_life_support  
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Emergency Decon – The first priority is always to get the victim decontaminated. Water 
on the victim is always the best choice. Remember if the victim is contaminated any 
contact with them will contaminate you. 
The most important thing for 
all levels of responders to 
remember is that water is the 
universal decontamination 
solution for human skin. The 
rapid flushing of skin with 
water is the best hope to 
physically remove the 
chemical and to minimize the 
pain, skin destruction and 
symptoms of a chemical 
exposure.  
 
When people are dying it is 
not the time to worry about 
the protection of property or 
the environment. Assembling 
sophisticated decon setups or 
even laying out plastic is a 
waste of precious time, time that the victim may not have.  
 
If first responders have not initially deconned the victim this must be your first priority. 
The contaminated person should be instructed to remove their clothing, use their 
clothing to wipe off anything that sticks to their skin then to leave their clothing on the 
ground.  
 
Mass Casualty Decon -  This is the decontamination of large numbers of people. 
Persons suspected of being contaminated are separated by gender, and led into either 
a decon tent or trailer, where they shed their potentially contaminated clothes in a strip 
down area. Then they enter a wash down area where they are showered. Finally they 
enter a drying and dressing area to be issued clean clothing, a Tyvek jumpsuit, or other 
such similar garment. 
 

Hoseline Decontamination - One technique is to use multiple hoselines as 
described above. These could be set-up at each exit from a building and people 
could be decontaminated as they exit or triage areas can be set up inside large 
buildings and the decon area set-up outside entrances so as to only allow 
properly deconned victims to enter the building. 
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Engine Corridor Decontamination - In this technique, engine companies are 
positioned to establish more efficient decon “corridors” by placing engines side 
by side (facing opposite directions so the pump panels are on the outside) about 
25’ apart. Each engine has a fog nozzle attached to a 2-1/2” discharge on the 
inside of the corridor. The fog nozzles are opened to wide fog patterns to 
completely cover the corridor with fog streams. Ambulatory victims are directed 
to walk through the corridor to be washed.  
 
Ladder Corridor Decontamination - Ariel ladders or platforms can be extended 
horizontally and covered with tarps or plastic that drapes down over the sides to 
create a tunnel for victims to go through. hose lines and/or ladder pipes can then 
be placed on the ladder spraying downward in to the tunnel. This set-up will 
require practice to lesson the amount of time required for setup. 
 
Decontamination tents and trailers - Many jurisdictions have purchased decon 
tents and/or trailers to provide mobile facilities for mass casualty decon. These 
units may include water heating devices, equipment for non-ambulatory victims 
and enclosed changing areas. These may not be as rapidly deployable as the 
first three listed. 
People that have been exposed must go through a decontamination before they 
can be transported to a receiving medical facility. This may include victims that 
are able to walk, conscious but unable to walk, and unconscious. If a person 
needs immediate transport it is imperative that emergency decontamination be 
used and transport made quickly. 

 
Once the victim has been decontaminated the 
transporting agency should notify the medical 
receiving facility that they are bringing in a 
potentially contaminated victim so the medical 
facility can be prepared for hospital decon of the 
victim. Hospital decon is used to ensure that the 
contaminate has been removed before the victim 
enters the facility to prevent exposure. 
 
Transporting agencies should make every effort to 
protect themselves during transport to help prevent 

exposure in the case that the contamination was not fully removed. 
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Hospital Decontamination - Hospital 
decon is essential in that if just one 
contaminated person enters into the 
medical facility the entire emergency 
reception area may need to be 
quarantined and shut down. This can 
prove to be disastrous because that 
emergency reception facility may be the 
only place that advanced emergency 
care can be given. 
Hospital decon consists of the following: 

• Proper placement outside of the 
facility; 

• Arrival point of victims; 
• Triage; 
• Emergency treatment; 
• Wet non-ambulatory victims; 
• Dry decon; and 
• Wet ambulatory 

 

EMS personnel should be familiar with protocols established by local medical receiving 
facilities so that they know where to deliver victims and how to transfer patient care. In 
some cases of mass casualties and injuries the receiving facility may be overrun with 
victims. If this happens, EMS personnel 
may have to divert to other facilities, 
consequently a universal familiarity of 
processing procedures is very beneficial. 
If procedures are unknown prior to arrival, 
EMS personnel should radio or call the 
medical facility to acquire this essential 
information while enroute. 
 
Technical Decon – This is the 
decontamination of responders wearing 
the proper PPE for entrance into the hot 
zone. Technical decon should follow 
recommendations found in reference 
materials and pre-established protocols. 
Technical decon can range from simple 
dry decon techniques. 
 
Equipment Decon –  equipment decon is 
focused on returning equipment and or 
the contaminated area back to pre-

Figure 22 - US Army Technical Decontamination 
www.cbrne.army.mil/capabilities.html  

Figure 21 - Hospital Decontamination 
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incident status. We might also have to look at the decontamination of deceased victims.  

 

 

Collection of Victim Clothing as  Evidence 
As both victims and responders go through decontamination the articles of clothing that 
they are wearing as well as any other items taken from the scene should be considered 

potential evidence. These items must be secured by packaging them for 
those trained personnel who are in charge of cataloguing the evidence. A 
chain of custody should accompany all items taken from the scene after 
decontamination. 
 
"The entire incident is a crime scene requiring the 
collection of criminal evidence and suspicious victim 
belongings. The preservation of a proper chain of 

custody must be maintained for all evidence. ... patients could be 
suspects and their belongings may be evidence. ... Direct patients 
through a detailed decontamination process and deal with potentially 
unruly patients. ... Enforce order when persons become 
uncooperative when asked to remove clothing and relinquish 
personal items.”11 
 
After the decontamination is completed, properly packaged evidence, 
should be turned over to the person who has been identified as the evidence custodian 
through the Incident Command System. Once the evidence custodian has the evidence, 
he/she will then log the item and ensure that the chain of custody has properly been 
documented and maintained. 
 
The use of video surveillance during the decontamination process allows investigators 
to go back and see who belongs to which piece of evidence.  This helps place evidence 
at the scene if a criminal proceeding ensues. 
 
Although there are obvious privacy concerns in surveillance, one can argue that due to 
the high risk nature of terrorism, such surveillance is warranted, In such cases the 
importance of safety may often be thought to outweigh privacy concerns. 

 

Unruly Persons in Decontamination 
Unruly people within the decontamination line must be 
controlled by properly trained law enforcement personnel. 
These people may not be unruly because of their 
intentions to escape and evade but rather because of fear 

                                            
11 U.S. ARMY SOLDIER AND BIOLOGICAL CHEMICAL COMMAND 
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and panic. Properly trained law enforcement must be present for controlling those 
unruly people so that their behavior does not jeopardize others by inciting them or 
spreading further contamination. 
 
It is imperative that the law enforcement personnel assigned to the decon area be 
trained to handle unruly people with tact and professionalism, all the while keeping 
themselves safe from contamination. This means being vigilant to an unruly person’s 
potential to expose the officer to contamination by grabbing or ripping his or hers PPE. 

Evidence Handling 

The FBI has a twelve step process for handling WMD evidence and they expect 
agencies to be familiar with these twelve steps during the response effort.  When the 
FBI Hazardous Materials Response Unit (HMRU) arrives, the twelve should already be 
implemented so that they can know the evidence has been processed correctly up to 
their arrival.  This is described in greater detail in Module 2 Unit 7. 

WMD Hazard Elimination and Safety Procedures 

There are federal and state laws that govern the handling and transport of hazardous 
materials. WMD techs should be aware of these legal requirements and follow them 
when reasonable for the situation. There may be instances where labeling, placarding 
and other legal requirements may not be able to be performed because of the 
emergency.  In these instances, the incident commander should have some action plan 
in place to make sure that the transports and handling of the hazard is performed with 
the utmost safety. The Public Utilities Commission of Ohio (PUCO) has responders that 
can assist with the regulations on transporting hazardous materials. 
 
After the incident is controlled and there is no longer an emergency, there may be 
instances when the hazard will need to be over-packed and removed from the scene for 
proper destruction or elimination.  There are both federal and state laws and guidelines 
that are mandatory for anyone transporting, storing or disposing of hazardous wastes.   
 

Clean Up 

The WMD Tech should be able to determine (or assist in determining) critical factors for 
site clean up by a hazardous waste contractor after resolution of the emergency. The 
assistance provided will need to be based on the information that the HAZMAT Tech 
learned in Module 1.  The assistance as well as procedures used during cleanup need 
to Follow State environmental procedures for site clean up and waste disposal. 
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Unit 3 Quiz 
 
 

1. The ability of the suit to withstand the nature of the work and the chemical or 
physical agent that will contact it is called: 

a. Permeation 
b. Degradation 
c. Penetration 
d. Chemical Protection 

 
2. Which of the following is not a level of personal protective equipment? 

a. Level A 
b. Level B 
c. Level D 
d. Level F 
 

3.  Do WMD performance offensive technicians need to obey evidence handling 
rules? 

a. Yes 
b. No 
 

4.  WMD performance offensive technicians have to follow safety precautions for 
receiving, handling, packaging and transporting hazardous materials or WMD 
agents. 

a. True 
b. False 
 

5. During the hazard elimination after the emergency is over, there is no need to 
placard the materials being transported. 

a. True 
b. False 
 

6.  One of the primary concerns of the safety officer as well as all supervisors of 
responders wearing PPE is heat related illness. 

a. True 
b. False 
 

7. This is performed prior to entry and again post entry: 
a. Water monitoring 
b. Sleep monitoring 
c. Medical monitoring 
d. Entry medical monitoring only 
 

8. Which of the following is not one of the four triage groups? 
a. Deceased 
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b. Critical 
c. Immediate 
d. Delayed 
 

9. Basic Life Support consists of a number of life-saving techniques focused on: 
a. Bleeding, Broken Bones, Eating 
b. Breathing, Bleeding, Drinking 
c. Airway, Bleeding, Ambulatory 
d. Airway, Breathing, Circulation 
 

10. As both victims and responders go through decontamination the articles of 
clothing that they are wearing or any other items taken from the scene should be 
considered potential evidence. 

a. True 
b. False 
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Unit 4 
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Unit 4 - Specialized Functions 

Scope of Unit 

This unit will describe the different responsibilities of the performance – offensive 
technician as it relates to specialized functions and safety at the scene. This unit will 
include some specific instructions to specialized occupational domains for use of their 
specific skills. 

Learning Objectives 

At the completion of this unit the student will be able to describe the hazards and risks 
associated with specialized functions and how to reduce the threats to health and injury. 

Student Performance Objectives12 

• Be familiar with the department’s and on-scene commander’s evacuation plan, 
including traffic control. Assist in coordinating evacuation plans with law 
enforcement personnel and the Incident Commander. 

• Know what other precautions to take to protect responders on the scene. Know 
how to develop a site safety and control plan (if qualified) in coordination with the 
incident commander. Assist in implementation of the Incident Action Plan on the 
scene. 

• Know how to develop a site safety and control plan in coordination with the 
incident commander. Assist in implementing the plan if requested by the incident 
commander. 

• Have the requisite training and experience to serve as safety officer, if assigned 
by the incident commander.  

• Have the requisite training and experience to serve as safety officer to cover 
EMS responder work areas, if assigned by the incident commander. 

• Know and follow procedures for performing specialized work at the scene of a 
potential WMD event. 

• Know how to select appropriate PPE for the specialized task to be performed on 
the scene and to establish safety procedures and practices to be followed in the 
performance of the task. Use technical reference materials to help select the 
PPE appropriate for the task. Recognize that these activities will all be 
coordinated with the on-scene incident commander. 

• Know how to implement safety procedures, including selecting appropriate PPE 
for specialized on scene tasks or work assignments. These assignments likely 
will involve mitigation and control procedures for leaking, spilled, or damaged 

                                            
12 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf  
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containers of hazardous materials or WMD agents or rescue of non-ambulatory 
victims in the hot zone. 

• Know and follow procedures and practices for retrieval of contaminated evidence 
and for safe handling, transportation, and secure storage of such evidence. 

• Know how to assist public health authorities in implementing antibiotic treatment 
for persons contaminated by a biological hazard. 

• Implement appropriate procedures and measures including plume modeling for 
minimizing the spread of contamination of hazardous agents or materials to other 
locations and persons on the scene of a potential WMD or hazardous materials 
event. 

Resource List 

• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
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Specialized Units 

At any major incident there must be coordination between the multiple jurisdictions 
and/or agencies that have responsibilities. Typically a terrorism incident will require 
specialized units to handle the different facets of the scene. These units include but are 
not limited to: 

• HazMat response teams; 
• Special Weapons and Tactics (SWAT) teams; 
• Bomb Squads; 
• Evidence collection teams; and, 
• Civil Support Teams (CSTs). 

 
Each specialized unit must be capable of wearing the appropriate PPE (as discussed in 
Model 2 Unit 3) and interact with the other units on the scene. Each team brings their 
specific function and ability to the incident and then must integrate with the other teams 
in order to provide the most efficient response. 
 
The coordination of these specialized functions is the responsibility of the incident 
commander or unified command. Command will require the production of an Incident 
Action Plan (IAP),this was discussed in Module 2 Unit 2. Part of the IAP will be 
developing a site safety and control plan. Each specialized unit must provide input into 
this plan. 
WMD Evidence Handling 
Specialized units are more apt to come into contact with more evidentiary issues than 
other HazMat technicians.  As a result, the WMD tech should be aware of the twelve 
point system that the FBI requires when collecting the evidence from a WMD site. 
 
Since the FBI is the lead agency in a WMD investigation, it is imperative that the WMD 
tech be familiar with their requirements and only perform those tasks of collecting 
evidence if the twelve points of evidence collection can be done without any 
discrepancy.  Unit 7 of this module will describe evidence collection with great detail. 
 
All evidence that is collected by the specialized unit should likewise be done safely and 
in accordance with the standards of evidentiary rules. This includes proper packaging, 
handling, transporting, and storage of the evidence. 
 
EMS & First Aid Units 
There may be other occasions where multiple occupational domains are needed to 
handle a WMD incident.  In these cases there will be specialized units from all different 
occupations such as fire, EMS and law enforcement. 
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It is important to remember that even though a specialized unit is not in a particular 
occupational domain they still must adhere to the standards of the performance 
offensive technician. 
 

Public Health Units and the Administration of Antibiotics 

EMS personnel that are specialized in WMD response should be able to 
assist public health authorities in administering an antibiotic treatment for 
persons contaminated by a biological hazard. 
 

Often cases of contamination and exposure will not be apparent at the onset of the 
biological incident but will occur later, most likely around 4 – 7 days after the exposure. 
Consequently, there will be numerous calls to health care providers and hospitals local 
to the people exposed. When this happens healthcare providers often are too busy to 
leave the hospital and clinics to start administration of antibiotics. This requires EMS 
personnel to work in conjunction with law enforcement for protection, and to administer 
the antibiotics the exposed population may need. 
 
Site safety and control plan -  The safety and security of response personnel and 
others in the area of an emergency response incident site should be the primary 
concern of the incident commander. The use of a Site Safety and Control Plan could 
greatly assist those in charge of assuring the safety and health of employees on the 
site. 
 
A comprehensive Site Safety and Control Plan should include the following: 

• Summary analysis of hazards on the site and a risk analysis of those hazards; 
• Site map or sketch; 
• Site work zones (cold zone, warm zone,  hot zone); 
• Use of the buddy system; 
• Site communications; 
• Command post or command center; 
• Standard operating procedures and safe work practices; 
• Medical assistance and triage area; 
• Hazard monitoring plan (air contaminate monitoring, etc.); 
• Decontamination procedures; and 
• Other relevant areas. 

This plan should be a part of the employer's emergency response plan or an extension 
of it to address the specific site.13 

                                            
13 CFR 1910.120 App C  - Occupational Safety and Health Administration 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=9768&p_table=STANDARDS  

300



 

Model Health & Safety Plan (HASP) for Clean-up of Facilities 
Contaminated with Anthrax Spores 
This HASP14 template (Appendix B) was prepared by OSHA and funded by EPA. It 
provides model language that is acceptable to OSHA in meeting the requirements of 
OSHA's Hazardous Waste Operations and Emergency Response (HAZWOPER) 
Standard, 29 CFR 1910.120 or 29 CFR 1926.65, paragraph (b)(4). That paragraph 
requires a site-specific safety and health plan for clean-up operations conducted under 
HAZWOPER. Qualified health and safety professionals can use the accompanying files 
to create a site-specific health and safety plan for cleanup of facilities recently 
contaminated with anthrax spores through bio-terrorism. If these files are completed 
accurately and thoroughly, and the resulting HASP is fully implemented at the anthrax-
decontamination project site, the employer is likely to have a site health and safety 
program that effectively protects employee health and safety. The files are available as 
compressed (zipped) Word 6.0/95 document files. They can be opened by most modern 
word-processing software. 
 
There are 13 HASP chapters included, one for each of the required elements listed in 
29CFR 1910.120 paragraph (b)(4) of HAZWOPER. Eleven of these are full-text 
chapters (1-11 below), and two are place-holder chapters where you will insert 
information from other sources (12 & 13). The chapters include: 

1. Organizational Structure 
2. Site Characterization and Job Hazard Analysis 
3. Site Control 
4. Training  
5. Medical Surveillance  
6. PPE 
7. Exposure Monitoring 
8. Heat Stress 
9. Spill Containment 
10. Decontamination  
11. Emergency Response  
12. Standard Operating Procedures (SOPs) : placeholder chapter for SOPs 

not included in other chapters 
13. Confined Spaces: placeholder chapter for written confined space entry 

procedures. 
 If you need assistance preparing such procedures, see OSHA's e-tools webpage. 
 
A brief safety data sheet for anthrax is also included. 

                                            
14 Students should make reference to Appendix B of this Module for an overview of this HASP developed 
by OSHA for Anthrax contamination. 
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Responsibilities of Performance – Offensive Technician 

The performance-offensive technician, as part of their duties, must be able to act as the 
safety officer for the incident commander. Because the WMD technician is so well 
trained in a broad spectrum of safety conditions, he or she is capable to act as the 
safety officer ensuring that the activities of the responders are being performed within 
the permissible parameters of safety. NFPA 472 chapter 11 offers specific 
recommendations on the competencies for a hazardous materials safety officer. 
 
The performance-offensive technician will be a part of the specialized team of HazMat 
technicians who respond to a WMD incident. Consequently, it is imperative that the 
WMD tech follow their departmental procedures for the specialized work to be perform.  
This applies to potential WMD events as much as it does an actual confirmed WMD 
event. Among other specialties, the functions of assisting the I.C. with evacuation 
recommendations and answers to the questions of where the product is and where it 
could be going, are critical to safe response. 
Evacuation and Plume Modeling 
To assist the I.C. with the evacuation decision a tech must consult various resources for 
information on how far a chemical is likely to travel. Initial recommendations and basic 
information is found by using the Emergency Response Guidebook (ERG). More 
advance information can be determined by using plume modeling software such as 
CAMEO, MARPLOT and ALOHA. Once a decision to evacuate has been made, and the 
area identified, local responders will have to determine the best tactic to use. 
Evacuation is usually handled by law enforcement responders.   
 
Computer Aided Management of Emergency Operations CAMEO® - is a system of 
software applications used widely to plan for and respond to chemical emergencies. It is 
one of the tools developed by EPA’s Chemical Emergency Preparedness and 
Prevention Office (CEPPO) and the National Oceanic and Atmospheric Administration 
Office of Response and Restoration (NOAA), to assist front-line chemical emergency 
planners and responders. CAMEO can be used to access, store, and evaluate 
information critical for developing emergency plans. In addition, CAMEO supports 
regulatory compliance by helping users meet the chemical inventory reporting 
requirements of the Emergency Planning and Community Right-to-Know Act (EPCRA, 
also known as SARA Title III). CAMEO also can be used with a separate software 
application called LandView® to display EPA environmental databases and 
demographic/economic information to support analysis of environmental justice issues. 
 
The CAMEO system integrates a chemical database and a method to manage the data, 
an air dispersion model, and a mapping capability. All modules work interactively to 
share and display critical information in a timely fashion. The CAMEO system is 
available in Macintosh and Windows formats. 
 
CAMEO initially was developed because NOAA recognized the need to assist first 
responders with easily accessible and accurate response information. Since 1988, EPA 
and NOAA have collaborated to augment CAMEO to assist both emergency responders 
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and planners. CAMEO has been enhanced to provide emergency planners with a tool to 
enter local information and develop incident scenarios to better prepare for chemical 
emergencies. The Bureau of Census and the U.S. Coast Guard have worked with EPA 
and NOAA to continue to enhance the system. 
 
CAMEO is actually a suite of three separate, integrated software applications: 

• CAMEO; 
• MARPLOT; and, 
• ALOHA. 

 
The original application, called CAMEO, contains a chemical database of over 6,000 
hazardous chemicals, 80,000 synonyms, and product trade names. CAMEO provides a 
powerful search engine that allows users to find chemicals instantly. Each one is linked 
to chemical-specific information on fire and explosive hazards, health hazards, 
firefighting techniques, cleanup procedures, and protective clothing. CAMEO also 
contains basic information on facilities that store chemicals, on the inventory of 
chemicals at the facility (Tier II) and on emergency planning resources. Additionally, 
there are templates where users can response information. CAMEO connects the 
planner or emergency responder with critical information to identify unknown 
substances during an incident. 
 
Mapping Applications for Response, Planning, and Local Operational Tasks 
MARPLOT® -  MARPLOT is the mapping application. It allows users to "see" their data 
(e.g., roads, facilities, schools, response assets), display this information on 
computerized maps, and print the information on area maps. The areas contaminated 
by potential or actual chemical release scenarios also can be overlaid on the maps to 
determine potential impacts. The maps are created from the U.S. Censes Bureau’s 
TIGER/Line files and can be manipulated quickly to show possible hazard areas. 
 
Areal Locations of Hazardous Atmospheres 
ALOHA® - ALOHA is an atmospheric 
dispersion model used for evaluating releases 
of hazardous chemical vapors. ALOHA allows 
the user to estimate the downwind dispersion 
of a chemical cloud based on the 
toxicological/physical characteristics of the 
released chemical, atmospheric conditions, 
and specific circumstances of the release. 
Graphical outputs include a "cloud footprint" 
that can be plotted on maps with MARPLOT to 
display the location of other facilities storing 
hazardous materials and vulnerable locations, 
such as hospitals and schools. Specific 
information about these locations can be 

Figure 23 - Example of Aloha (R) 
Source: http://www.alluviam.com 
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extracted from CAMEO information modules to help make decisions about the degree 
of hazard posed. 
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Unit 4 Quiz 
 

1. The site safety control plan should include a summary analysis of hazards, risk 
analysis, map, zones, use of buddy system, site communications, command 
post, SOP, safe work practices, medical assistance, triage, hazard monitoring, 
and decontamination. 

a. True 
b. False 
 

2. A Health and Safety Plan for anthrax contamination is not necessary because 
anthrax is rarely ever seen. 

a. True 
b. False 
 

3. Which of the following is not a chapter in the HASP? 
a. Site Control 
b. Medical Surveillance 
c. Mental Stress 
d. Spill Containment 
 

4. Part of your duty as a performance-offensive technician is to be able to act as the 
Safety Officer at an incident. 

a. True 
b. False 
 

5. Specialized units do not have to worry about heat stress like regular HazMat 
techs. 

a. True 
b. False 
 

6. EMS personnel will most likely have to assist public health officials administer 
antibiotics if there is a biological outbreak. 

a. True 
b. False 
 

7. Plume modeling takes very little training to be able to perform it well. 
a. True 
b. False 
 

8. SWAT would not be considered as a special unit and does not need to be 
consulted when developing the Site Safety and Control Plan. 

a. True 
b. False 
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9. What is the name of the system of plume modeling software used in chemical 
release emergencies? 

a. Allegra 
b. CAMARO® 
c. CAMEO® 
d. SKY WARN 
 

10. Which one of the four below is not a part of the plume modeling suite? 
a. CAMEO 
b. MAPPALOT 
c. ALOHA 
d. MARPLOT 
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Unit 5 - Incident Command/Unified Command 

Scope of Unit 
This unit will wrap all of the components of the Incident Command System (ICS) 
together to instruct the student on how to implement ICS at the scene of a WMD event. 
It is expected that the student at this level will need to be very proficient in the 
applications of the ICS. 

Learning Objectives 
At the completion of this unit the student will have a comprehensive understanding of 
ICS and Unified Command. The students will be able to fill standard ICS forms provided 
in this unit and will also be able to act in any HazMat role of ICS specifically the safety 
officer and operations commander. 

Student Performance Objectives15 
• Know and follow ICS and Unified Command procedures and steps required for 

implementation of each system. Understand how the two systems are to work 
together. 

• Know the ICS and be able to follow Unified Command procedures for integration 
and implementation of each system. Know how the systems integrate and 
support the incident. Be familiar with the overall operation of the two command 
systems and be able to assist in implementation of the Unified Command System 
if needed. 

• Know how to implement the ICS that the department has in its emergency 
response plan. Have the skill and knowledge to serve as the emergency 
operations officer for on-scene activities. 

• Be able to implement the department’s emergency response plan as well as the 
local and regional emergency response plan. Know how to access local assets to 
help with on-scene emergency medical assistance. Coordinate these activities 
with the operations officer and on-scene incident commander. 

• Coordinate implementation of the necessary medical monitoring protocols with 
the emergency medical manager and the incident commander for those 
responders entering and leaving the hot and warm zones. Be able to assist in 
implementation of rehabilitation assistance to those emergency responders that 
suffer from heat stress or other problems that can be controlled or reduced on 
the scene. 

• Be aware of assets available from the department and from local and regional 
emergency response organizations, especially regarding handling specialized 
hazards or threats that may occur on the scene of a potential WMD event. Know 
how to obtain desired assets for on-the-scene support, if needed. 

                                            
15 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf 
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• Be aware of assets available from regional, State, and Federal sources 
pertaining to handling EMS response and public health needs on the scene of a 
potential WMD event. Know how to coordinate with the operations officer and the 
incident commander requests for desired assets for on-the-scene support, if 
needed. 

• Be able to identify department, local, regional, and State assets that are relevant 
to the HazMat response team. 

• •Know and follow protocols for working and coordinating with other agencies 
under Unified Command to handle specialized hazards and threats on the scene 
of a potential WMD event. 

• Know and follow protocols, procedures, and practices for working with and 
coordinating assignments with other agencies under Unified Command. 

• Understand and know how to implement termination procedures at the close of 
an emergency response incident. Be able to assist the incident commander in 
completing required documentation related to the termination procedures, 
including appropriate measures for cost recovery. 

• Know how to conduct or assist in conducting a critique of the actions taken 
during the complete response to the WMD and/or hazardous materials event. Be 
able to assist the incident commander or designee in conducting the incident 
critique and in identifying lessons learned. Assist in determining what 
improvements need to be made before the next emergency response to a 
potential WMD event, especially improvements specific to law enforcement and 
special operations. 

• Be able to conduct or assist in conducting a critique of the actions taken during 
the complete response to a WMD event. Assist in documenting lessons learned 
from the critique as they pertain to HazMat response activities. Assist in 
identifying what improvements need to be made by the HazMat response team 
before the next HazMat or WMD event. 

• Coordinate with the on-scene incident commander strategies to mitigate on-
scene hazards that could endanger emergency responders or the public. 

• Understand the importance of and know how to implement termination 
procedures at the close of an emergency response to a WMD or hazardous 
materials event. Be able to assist the incident commander in completing required 
documentation related to the termination procedures, including measures for cost 
recovery. 

• Know and follow departmental guidelines in dealing with the local media during a 
potential WMD event. 

Resource List 
• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
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Incident Command System 

The Incident Command System (ICS) is a management tool used to organize 
emergency response. ICS offers a scalable response to an emergency (incident) of any 
magnitude, and provides a common framework within which responders can work 
together. These responders may be drawn from agencies that do not routinely work 
together. The system is designed to grow and shrink along with the incident, allowing 
more resources to be smoothly added into the system when needed and released when 
no longer needed. ICS in essence is a special case of role-playing. Authorities and 
responsibilities are inherent in each roles (positions); individuals are assigned more or 
less temporarily to those roles, and can be reassigned, replaced, or released as 
needed. This key aspect of ICS helps to reduce or eliminate the "who's in charge" 
problem. 
 
An incident is an occurrence, either caused by humans or natural phenomena, that 
requires response actions to prevent or minimize loss of life or damage to property 
and/or the environment. 
 
Examples of incidents include: 

• Fire (both structural and wildland); 
• Medical (when there are multiple patients); 
• Natural disasters (i.e. tornadoes, floods, ice storms or earthquakes); 
• Human, animal and plant disease / pest outbreaks; 
• Search and rescue missions; 
• Hazardous materials incidents; and, 
• Criminal acts and crime scene investigations. 

 
The ICS can also be applied to coordinate events. Events include: 
 

• Terrorist incidents (including the use of weapons of mass destruction); 
• National security event (such as presidential visits or the Super Bowl); and, 
• Other planned events (parades, celebrations or demonstrations). 

 

Given the magnitude of these incidents and events, it's not always possible for any one 
agency alone to handle the management and resource needs. Partnerships are often 
required among local, state, tribal, and federal agencies. These partners must work 
together in a smooth, coordinated effort under the same management system. The ICS 
adapts to multi agency or multi jurisdictional incidents or events by using Unified 
Command. 
 
The following is for review of the ICS. 
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Levels of Incident Command16 

The following are descriptions and responsibilities of all the levels of incident Command.  
These are standard descriptions and can be used as they are listed here in your own 
Field Operations Guide (FOG). 
 

Command Element  
 
Incident Commander 
On most incidents, a single Incident Commander carries out the Command activity. The 
Incident Commander is selected through pre-designation, qualifications, or experience.  
 
The Incident Commander may have a deputy, who may be from the same entity or from 
an assisting entity. Deputies must have the same qualifications as the person for whom 
they work, as they must be ready to take over that position at any time. 
 

a. Assess the situation and/or obtain a briefing from the prior Incident Commander. 
b. Determine incident objectives and strategies. 
c. Establish the immediate priorities. 
d. Establish an Incident Command Post. 
e. Establish an appropriate organization. 
f. Approve and authorize implementation of an Incident Action Plan. 
g. Ensure that adequate safety measures are in place. 
h. Coordinate activity of all Command and General Staff. 
i. Coordinate with key stakeholders and officials through the Liaison Officer. 
j. Approve requests for additional resources or for the release of resources. 
k. Keep agency or authorizing entity (Responsible Party) informed about incident status. 
l. Approve, if appropriate, the use of trainees, volunteers, or auxiliary personnel. 
m. Authorize release of information through the Information Officer. 
n. Ensure incident funding is available. 
o. Notify natural resource trustees(s) and coordinate with NRDA Representative(s). 
p. Coordinate incident investigation responsibilities. 
q. Seek appropriate legal counsel. 
r. Order the demobilization of incident resources, when appropriate. 

 

Unified Command 
While a single Incident Commander normally handles the command function, an ICS 
organization may be expanded into a Unified Command for complex responses which 
cross jurisdictional boundaries or involve multiple agencies with geographic or functional 
jurisdiction. The Unified Command brings together the “Incident Commanders” of all 
major organizations involved in the response to function as a team with a common set 
of incident objectives and strategies. 
 
The Unified Command will typically include: 
 

                                            
16 U.S. Coast Guard, Field Operations Guide – Was used for the explanation of the different levels and 
sections of ICS. 
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 The predesignated Federal On-Scene Coordinator,  
 The State On-Scene Coordinator, 
 The Incident Commander for the responsible party, and 
 Other incident commanders or on-scene coordinators (when appropriate).  

 
Actual Unified Command makeup for a specific incident will be determined on a case-
by-case basis taking into account: (1) the specifics of the incident; (2) determinations 
outlined in the Area Contingency Plan; or (3) decisions reached during the initial 
meeting of the Unified Command.  The makeup of the Unified Command may change 
as an incident progresses, in order to account for changes in the situation. 
 
The Unified Command is responsible for overall management of the incident. The 
Unified Command directs incident activities, including development and implementation 
of overall objectives and strategies, and approves ordering and releasing of resources.  
Each Unified Command member may assign Deputy Incident Commander(s) to assist 
in carrying out Incident Command responsibilities.  Unified Command members may 
also be assigned individual legal and administrative support from their own 
organizations. 
 
As a component of an ICS, the Unified Command facilitates and coordinates the 
effective involvement of various agencies and responders. It links the organizations 
responding to the incident and provides a forum for these agencies to make consensus 
decisions. Under Unified Command, the various jurisdictions and/or agencies, and non-
government responders may blend together throughout the Incident Command System 
organization to create an integrated response team. Assisting or cooperating agencies 
that are not part of the Unified Command can also participate through Agency 
Representatives working with the Liaison Officer.  It is important to note that 
participation in a Unified Command occurs without any agency abdicating authority, 
responsibility, nor accountability. 
 
Information Officer 
The Information Officer is responsible for developing and releasing information about 
the incident to the news media, to incident personnel, and to other appropriate agencies 
and organizations. 
 
Only one Information Officer will be assigned for each incident, including incidents 
operating under Unified Command and multi-jurisdictional incidents. The Information 
Officer may have assistants, as necessary, and the assistants may also represent 
assisting agencies or jurisdictions. 
 

a. Determine from the Incident Commander if there are any limits on information release. 
b. Develop material for use in news briefings. 
c. Obtain Incident Commander approval for news media releases. 
d. Inform news media and conduct news briefings. 
e. Arrange for tours and other interviews or briefings that may be required. 
f. Obtain news media information that may be useful for incident planning. 
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g. Maintain current information summaries and/or displays on the incident.  
h. Provide information on status of incident to assigned personnel. 
i. Establish and staff a Joint Information Center (JIC), as necessary. 
j. Maintain Unit/Activity Log (ICS 214). 

 
Safety Officer 
The Safety Officer is responsible for monitoring and assessing hazardous and unsafe 
situations and developing measures to assure personnel safety.  The Safety Officer will 
correct unsafe acts or conditions through the regular line of authority, although the 
Safety Officer may exercise emergency authority to prevent or stop unsafe acts when 
immediate action is required.  The Safety Officer maintains awareness of active and 
developing situations, ensures the Site Safety and Health Plan is prepared and 
implemented, and includes safety messages in each Incident Action Plan. 
 
Only one Safety Officer will be assigned for each incident, including incidents operating 
under Unified Command and multi-jurisdiction incidents.  The Safety Officer may have 
assistants, as necessary, and the assistants may also represent assisting agencies or 
jurisdictions. 
 

a. During initial response, document the hazard analysis process addressing hazard 
identification, personal protective equipment, control zones, and decontamination area. 

b. Participate in planning meetings to identify any health and safety concerns inherent in the 
operations daily workplan. 

c. Review the Incident Action Plan for safety implications. 
d. Exercise emergency authority to prevent or stop  unsafe acts. 
e. Investigate accidents that have occurred within incident areas. 
f. Ensure preparation and implementation of Site Safety and Health Plan (SSHP) in accordance 

with the Area Contingency Plan (ACP) and state and Federal OSHA regulations.  The SSHP 
shall, at a minimum, address, include, or contain the following elements: 

 
- Health and safety hazard analysis for each site task or operation. 
- Comprehensive operations workplan. 
- Personnel training requirements. 
- PPE selection criteria. 
- Site-specific occupational medical monitoring requirements. 
- Air monitoring plan: area/personal. 
- Site control measures. 
- Confined space entry procedures "only if needed". 
- Pre-entry briefings (tailgate meetings): initial and as needed. 
- Pre-operations health and safety conference for all incident participants. 
- Quality assurance of SSHP effectiveness. 

 
g. Assign assistants and manage the incident safety organization. 
h. Review and approve the Medical Plan (ICS 206). 
i. Maintain Unit/Activity Log (ICS 214). 

 
Liaison Officer 
Incidents that are multi-jurisdictional, or involve several agencies, may require the 
establishment of the Liaison Officer position on the Command Staff.  The Liaison Officer 
is the point of contact for the assisting and cooperating Agency Representatives and 
stakeholder groups. 
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Only one Liaison Officer will be assigned for each incident, including incidents operating 
under Unified Command and multi-jurisdiction incidents.  The Liaison Officer may have 
assistants, as necessary, and the assistants may also represent assisting agencies or 
jurisdictions. 
 

a. Provide a point of contact for assisting and cooperating Agency Representatives. 
b. Identify Agency Representatives from each agency, including communications link and 

location. 
c. Maintain a list of assisting and cooperating agency and stakeholder group contacts. 
d. Assist in establishing and coordinating interagency contacts. 
e. Keep agencies supporting incident aware of incident status. 
f. Monitor incident operations to identify current or potential interorganizational issues and 

advise Incident Command, as appropriate. 
g. Participate in planning meetings, provide current resource status information, including 

limitations and capabilities of assisting agency resources. 
h. Provide information and support to local government officials and stakeholder groups. 
i. Maintain Unit/Activity Log (ICS 214). 

 
Agency Representative 
In many incidents involving multiple jurisdictions, an agency or jurisdiction will send a 
representative to assist in coordination efforts. 
 
An Agency Representative is an individual assigned to an incident from an assisting or 
cooperating agency who has been delegated authority to make decisions on matters 
affecting that agency's participation at the incident.  Agency Representatives report to 
the Liaison Officer, or to the Incident Commander in the absence of the Liaison Officer. 
 

a. Ensure that all agency resources are properly checked-in at the incident. 
b. Obtain briefing from the Liaison Officer or Incident Commander. 
c. Inform assisting or cooperating agency personnel on the incident that the Agency 

Representative position for that agency has been filled. 
d. Attend briefings and planning meetings, as required. 
e. Provide input on the use of agency resources unless resource technical specialists are 

assigned from the agency. 
f. Cooperate fully with the Incident Commander and the General Staff on agency involvement 

at the incident. 
g. Ensure the well-being of agency personnel assigned to the incident. 
h. Advise the Liaison Officer of any special agency needs or requirements. 
i. Report to home agency or headquarters on a prearranged schedule. 
j. Ensure that all agency personnel and equipment are properly accounted for and released 

prior to departure. 
k. Ensure that all required agency forms, reports, and documents are complete prior to 

departure. 
l. Meet with the Liaison Officer or Incident Commander for debriefing prior to departure. 

 
NRDA Representative 
The Natural Resource Damage Assessment (NRDA) Representatives are responsible 
for coordinating the NRDA needs and activities of the trustee team. NRDA activities 
generally do not occur within the structure, processes, and control of the Incident 
Command System. However, particularly in the early phases of a spill response, many 
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NRDA activities overlap with environmental assessment performed for the sake of spill 
response. Because NRDA is carried out by natural resource trustee agencies and/or 
their contractors, personnel limitations may require staff to perform both NRDA and 
response activities simultaneously. Therefore, NRDA representatives should remain 
coordinated with the spill response organization through the Liaison Officer, and may 
need to work directly with the Unified Command, Environmental Unit, Wildlife Branch or 
the NOAA Scientific Support Coordinator to resolve any problems or address areas of 
overlap. While NRDA resource requirements and costs may fall outside the 
responsibility of the Logistics and Finance/Admin sections, coordination is important. 
 
Incident investigation 
Investigators from Federal, state, and local agencies will not normally be a part of the 
Incident Command System. While investigation personnel may report to individuals who 
are part of the Unified Command, the investigators should be separate so as not to 
introduce polarizing forces into the Incident Command System. The initial point of 
contact may be the Liaison Officer. 
 

Operations  
 
Operations Section Chief 
The Operations Section Chief, a member of the General Staff, is responsible for 
managing all operations directly applicable to the primary mission.  The Operations 
Section Chief activates and supervises elements in accordance with the Incident Action 
Plan and directs its execution; activates and executes the Site Safety and Health Plan; 
directs the preparation of unit operational plans; requests or releases resources; makes 
expedient changes to the Incident Action Plans as necessary; and reports such to the 
Incident Commander.  
 

a. Develop operations portion of Incident Action Plan. 
b. Brief and assign operations personnel in accordance with Incident Action Plan. 
c. Supervise execution of the Incident Action Plan for Operations. 
d. Request resources needed to implement Operation's tactics as part of the Incident Action 

Plan development (ICS 215). 
e. Ensure safe tactical operations. 
f. Make, or approve, expedient changes to the Incident Action Plan during the operational 

period, as necessary. 
g. Approve suggested list of resources to be released from assigned status (not released from 

the incident). 
h. Assemble and disassemble teams/task forces assigned to operations section.  
i. Report information about changes in the implementation of the IAP, special activities, events, 

and occurrences to Incident Commander as well as to Planning Section Chief and 
Information Officer. 

j. Maintain Unit/Activity Log (ICS 214).  
 
Staging Area Manager 
Under the Operations Section Chief, the Staging Area Manager is responsible for 
managing all activities within the designated staging areas. 
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a. Implement pertinent sections of the Incident Action Plan. 
b. Establish and maintain boundaries of staging areas. 
c. Post signs for identification and traffic control. 
d. Establish check-in function, as appropriate. 
e. Determine and request logistical support for personnel and/or equipment, as needed. 
f. Advise Operations Section Chief of all changing situation/conditions on scene. 
g. Respond to requests for resource assignments. 
h. Respond to requests for information, as required. 
i. Demobilize or reposition staging areas, as needed. 
j. Maintain Unit/Activity Log (ICS 214). 

 
Branch Director 
The Branch Directors, when activated, are under the direction of the Operations Section 
Chief, and are responsible for implementing the portion of the Incident Action Plan 
appropriate to the Branches. 
 

a. Develop, with subordinates, alternatives for Branch control operations. 
b. Attend planning meetings at the request of the Operations Section Chief. 
c. Review Division/Group Assignment Lists (ICS 204) for Divisions/Groups within Branch.  

Modify lists based on effectiveness of current operations. 
d. Assign specific work tasks to Division/Group Supervisors. 
e. Supervise Branch operations. 
f. Resolve logistics problems reported by subordinates. 
g. Report to Operations Section Chief when:  Incident Action Plan is to be modified; additional 

resources are needed; surplus resources are available; hazardous situations or significant 
events occur. 

h. Approve accident and medical reports (home agency forms) originating within the Branch. 
i. Maintain Unit/Activity Log (ICS 214). 

 
Division / Group Supervisor 
The Division and/or Group Supervisor reports to the Operations Section Chief or Branch 
Director, when activated.  The supervisor is responsible for implementing the assigned 
portion of the Incident Action Plan, assigning resources within the division/group, and 
reporting progress of control operations and status of resources within the 
division/group. 
 

a. Implement Incident Action Plan for division/group. 
b. Provide available Incident Action Plan to team/task force leaders. 
c. Identify geographic areas or functions assigned to the divisions and groups. 
d. Review division/group assignments and incident activities with subordinates and assign 

tasks. 
e. Keep Incident Communications and/or Resources Unit advised of all changes in status of 

resources assigned to the division and/or group. 
f. Coordinate activities with other divisions. 
g. Determine need for assistance on assigned tasks. 
h. Submit situation and resources status information to Branch Director or Operations Section 

Chief. 
i. Report special occurrences or events such as accidents or sickness to the immediate 

supervisor. 
j. Resolve logistics problems within the division/group. 
k. Participate in developing Branch plans for the next operational period. 
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l. Maintain Unit/Activity Log (ICS 214). 
 
Strike Team / Task Force Leader 
The Strike Team/Task Force Leader reports to a Division/Group Supervisor and is 
responsible for performing tactical assignments assigned to the Strike Team or Task 
Force.  The leader reports work progress, resources status, and other important 
information to a division/group supervisor, and maintains work records on assigned 
personnel. 
 

a. Monitor work progress and make changes, when necessary. 
b. Coordinate activities with other Strike Teams, Task Forces, and single resources. 
c. Submit situation and resource status information to Division/Group Supervisor. 
d. Maintain Unit/Activity Log (ICS 214). 

 
Single Resource 
The person in charge of a single tactical resource will carry the unit designation of the 
resource. 
 

a. Review assignments. 
b. Obtain necessary equipment/supplies. 
c. Review weather/environmental conditions for assignment area. 
d. Brief subordinates on safety measures. 
e. Monitor work progress. 
f. Ensure adequate communications with supervisor and subordinates. 
g. Keep supervisor informed of progress and any changes. 
h. Inform supervisor of problems with assigned resources. 
i. Brief relief personnel, and advise them of any change in conditions. 
j. Return equipment and supplies to appropriate unit. 
k. Complete and turn in all time and use records on personnel and equipment. 

 
Recovery and Protection Branch Director 
The Recovery and Protection Branch Director is responsible to oversee and implement 
the protection, containment, and cleanup activities established in the Incident Action 
Plan.  The Recovery and Protection Branch Director reports to the Operations Section 
Chief. 
 

a. Participate in planning meetings, as required. 
b. Develop operations portion of Incident Action Plan. 
c. Brief and assign operations personnel in 
d. accordance with Incident Action Plan. 
e. Supervise operations. 
f. Determine resource needs. 
g. Review recommendations and initiate release of resources. 
h. Report information about special activities, events, and occurrences to Operations Section 

Chief. 
i. Maintain Unit/Activity Log (ICS 214). 

  
Protection Group Supervisor 
Under the Recovery and Protection Branch Director, the Protection Group Supervisor is 
responsible for deploying containment, diversion, and absorbent boom in designated 
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locations.  Depending on the size of the incident, the Protection Group may be further 
divided into Strike Teams, Task Forces, and single resources. 
 

a. Implement Protection Strategies in Incident Action Plan. 
b. Direct, coordinate, and assess effectiveness of protective actions. 
c. Modify protective actions, as needed. 
d. Brief the Recovery and Protection Branch Director on activities. 
e. Maintain Unit/Activity Log (ICS 214). 

 
On Water Recovery Group Supervisor 
Under the Recovery and Protection Branch Director, the On-Water Recovery Group 
Supervisor is responsible for managing on-water recovery operations in compliance with 
the Incident Action Plan.  The Group may be further divided into Strike Teams, Task 
Forces, and single resources. 
 

a. Implement recovery strategies in Incident Action Plan. 
b. Direct, coordinate, and assess effectiveness of on-water recovery actions. 
c. Modify recovery actions, as needed. 
d. Brief the Recovery and Protection Branch Director on activities. 
e. Maintain Unit/Activity Log (ICS 214). 

 
Dispersants Operations Group Supervisor 
Under the Recovery and Protection Branch Director, the Dispersants Operations Group 
Supervisor is responsible for coordinating all aspects of a dispersant operation.  For 
aerial applications, the Group works closely with the Air Tactical Group Supervisor. 
 

a. Determine resource needs. 
b. Assist the Planning Section in the development of dispersant operations and monitoring 

plans. 
c. Implement approved dispersant operations and monitoring plans. 
d. Manage dedicated dispersant resources and coordinate with air operations. 
e. Coordinate required monitoring. 
f. Brief Recovery and Protection Branch Director on activities. 
g. Maintain Unit/Activity Log (ICS-214). 

 
Shore side Recovery Group Supervisor 
Under the Recovery and Protection Branch Director, the Shoreside Recovery Group 
Supervisor is responsible for managing shoreside cleanup operations in compliance 
with the Incident Action Plan.  The group may be further divided into Strike Teams, Task 
Forces, and single resources. 
 

a. Implement recovery strategies in Incident Action Plan. 
b. Direct, coordinate, and assess effectiveness of shoreside recovery actions. 
c. Modify recovery actions, as needed. 
d. Brief the Recovery and Protection Branch Director on activities. 
e. Maintain Unit/Activity Log (ICS 214). 

 
Disposal Group Supervisor 
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Under the Recovery and Protection Branch Director, the Disposal Group Supervisor is 
responsible for coordinating the on-site activities of personnel engaged in collecting, 
storing, transporting, or disposing of waste materials.  Depending on the size and 
location of the spill, the disposal groups may be further divided into Strike Teams, Task 
Forces, and single resources. 
 

a. Implement disposal portion of Incident Action Plan. 
b. Ensure compliance with all hazardous waste laws and regulations. 
c. Maintain accurate records of recovered material. 
d. Brief Recovery and Protection Branch Director on activities. 
e. Maintain Unit/Activity Log (ICS 214). 

 
Decontamination Group Supervisor 
Under the Recovery and Protection Branch Director, the Decontamination Group 
Supervisor is responsible for decontamination of personnel and response equipment in 
compliance with approved statutes. 
 

a. Implement Decontamination Plan. 
b. Determine resource needs. 
c. Direct and coordinate decontamination activities. 
d. Brief Safety Officer on conditions. 
e. Brief Recovery and Protection Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Emergency Response Branch Director 
The Emergency Response Branch Director is primarily responsible for overseeing and 
implementing emergency measures to protect life, mitigate further damage to the 
environment, and stabilize the situation. 
 

a. Participate in planning meetings, as required. 
b. Develop operations portion of Incident Action Plan. 
c. Supervise operations. 
d. Determine need for, and request, additional resources. 
e. Review suggested list of resources to be released and initiate recommendation for 

release of resources. 
f. Report information about special activities, events, and occurrences to Operations 

Section Chief. 
g. Maintain Unit/Activity Log (ICS 214). 

 
Search and Rescue (SAR) Group Supervisor 
Under the direction of the Emergency Response Branch Director, the SAR Group 
Supervisor is responsible for prioritizing and coordinating all Search and Rescue 
missions directly related to a specific incident. 
 

a. Prioritize Search and Rescue missions. 
b. Determine resource needs. 
c. Direct and coordinate Search and Rescue missions. 
d. Manage dedicated Search and Rescue resources 
e. Brief Emergency Response Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 
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Salvage / Source Control Group Supervisor 
Under the direction of the Emergency Response Branch Director, the Salvage/Source 
Control Group Supervisor is responsible for coordinating and directing all 
salvage/source control activities related to the incident. 
 

a. Coordinate development of Salvage/Source Control Plan.  
b. Determine resource needs.  
c. Direct and coordinate implementation of the Salvage/Source Control Plan.  
d. Manage dedicated salvage/source control resources.  
e. Brief Emergency Response Branch Director on activities.  
f. Maintain Unit/Activity Log (ICS 214).  

 
Fire Suppression Group Supervisor 
Under the direction of the Emergency Response Branch Director, the Fire Suppression 
Group Supervisor is responsible for coordinating and directing all firefighting activities 
related to the incident. 
 

a. Prioritize responses to incident-related fires. 
b. Determine resource needs. 
c. Direct and coordinate firefighting mission. 
d. Manage dedicated firefighting resources. 
e. Brief Emergency Response Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Hazardous Materials Group Supervisor 
Under the direction of the Emergency Response Branch Director, the HAZMAT Group 
Supervisor is responsible for coordinating and directing all hazardous materials 
activities related to the incident. 
 

a. Prioritize HAZMAT responses related to the incident. 
b. Determine resource requirements. 
c. Direct and coordinate HAZMAT responses. 
d. Manage dedicated HAZMAT resources. 
e. Brief Emergency Response Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Medical (EMS) Group Supervisor 
Under the direction of the Emergency Response Branch Director, the Medical (EMS) 
Group Supervisor is responsible for coordinating and directing all emergency medical 
services related to the incident. 
 

a. Prioritize EMS responses related to the incident. 
b. Determine resource requirements. 
c. Direct and coordinate EMS responses. 
d. Manage dedicated EMS resources. 
e. Brief Emergency Response Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Law Enforcement Group Supervisor 
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Under the direction of the Emergency Response Branch Director, the Law Enforcement 
Group Supervisor is responsible for coordinating and directing all law enforcement 
activities related to the incident, including but not limited to, isolating the incident, crowd 
control, traffic control, evacuations, beach closures, and/or perimeter security. 
 

a. Determine resource needs. 
b. Direct and coordinate law enforcement response. 
c. Manage dedicated law enforcement resources. 
d. Manage public protection action (e.g., evacuations, beach closures, etc.) 
e. Brief Emergency Response Branch Director on activities. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Wildlife Branch Director 
The Wildlife Branch Director is responsible for  minimizing wildlife losses during spill 
responses; coordinating early aerial and ground reconnaissance of wildlife at the spill 
site, and reporting results to the Situation Unit Leader; employing wildlife hazing 
measures as authorized in the Incident Action Plan; and recovering and rehabilitating 
impacted wildlife.  A central wildlife processing center should be identified and 
maintained for: evidence tagging, transportation, veterinary services, treatment and 
rehabilitation, storage, and other support needs.  The activities of private wildlife care 
groups, including those employed by the responsible party, will be overseen and 
coordinated by the Wildlife Branch Director. 
 

a. Develop Wildlife Branch portion of the Incident Action Plan. 
b. Supervise Wildlife Branch operations. 
c. Determine resource needs. 
d. Review suggested list of resources to be released and initiate recommendation for release of 

resources. 
e. Assemble and disassemble Strike Teams/Task Forces assigned to the Wildlife Branch. 
f. Report information about special activities, events, and occurrences to Operations Section 

Chief. 
g. Maintain Unit/Activity Log (ICS 214). 

 
Wildlife Recovery Group Supervisor 
Under the direction of the Wildlife Branch Director, the Wildlife Recovery Group 
Supervisor is responsible for coordinating the search, collection, and field tagging of 
dead and live impacted wildlife and transporting them to processing center(s).  This 
group should coordinate with Planning (Situation Unit) in conducting aerial and group 
surveys of wildlife in the vicinity of the spill.  They should also deploy acoustic and visual 
wildlife hazing equipment, as needed. 
 

a. Determine resource needs. 
b. Establish and implement protocols for collection and logging of impacted wildlife. 
c. Coordinate transportation of wildlife to processing station(s). 
d. Brief the Wildlife Branch Director on activities. 
e. Maintain Unit/Activity Log (ICS 214). 

 
Wildlife Rehabilitation Center Manager 
Under the direction of the Wildlife Branch Director, the Wildlife Rehabilitation Center 
Manager is responsible for receiving oiled wildlife at the processing center, recording 
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essential information, collecting necessary samples, and conducting triage, stabilization, 
treatment, transport, and rehabilitation of oiled wildlife.  The manager is responsible for 
assuring proper wildlife transportation to appropriate treatment centers for oiled animals 
requiring extended care and treatment.  
 

a. Determine resource needs and establish processing station for impacted wildlife. 
b. Process impacted wildlife and maintain logs. 
c. Collect numbers/types/status of impacted wildlife and brief the Wildlife Branch director. 
d. Coordinate transport of wildlife to other facilities. 
e. Coordinate release of recovered wildlife. 
f. Implement demobilization plan. 
g. Brief the Wildlife Branch Director on activities. 
h. Maintain Unit/Activity Log (ICS 214). 

 

Planning Section  
Planning Section Chief 
The Planning Section Chief, a member of the General Staff, is responsible for collecting, 
evaluating, disseminating, and using information about the incident and status of 
resources.  Information is needed to: 1) understand the current situation, 2) predict 
probable course of incident events, and 3) prepare alternative strategies for the incident. 
 

a. Activate Planning Section units. 
b. Assign available personnel already on site to ICS organizational positions, as appropriate.  
c. Collect and process information about the incident. 
d. Supervise Incident Action Plan preparation. 
e. Provide input to the Incident Command and Operations Sections Chief in preparing the 

Incident Action Plan. 
f. Participate in planning and other meetings, as required. 
g. Establish information requirements and reporting schedules for all ICS organizational 

elements for use in preparing the Incident Action Plan. 
h. Determine need for any specialized resources in support of the incident. 
i. Provide Resources Unit with the Planning Section's organizational structure, including names 

and locations of assigned personnel. 
j. Assign Technical Specialists, where needed. 
k. Assemble information on alternative strategies. 
l. Assemble and disassemble Strike Teams or Task Forces, as necessary. 
m. Provide periodic predictions on incident potential. 
n. Compile and display incident status summary information. 
o. Provide status reports to appropriate requesters. 
p. Advise General Staff of any significant changes in incident status. 
q. Incorporate the incident Traffic Plan (from Ground Support Unit), Vessel Routing Plan (from 

Vessel Support Unit) and other supporting plans in the Incident Action Plan. 
r. Instruct Planning Section Units in distribution and routing of incident information. 
s. Prepare resource release recommendations for submission to Incident Command. 
t. Maintain Section records. 
u. Maintain Unit/Activity Log (ICS 214). 

 
Situation Unit Leader 
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The Situation Unit Leader is responsible for collecting and evaluating information about 
the current, and possible future, status of the spill and the spill response operations.  
This responsibility includes compiling information regarding the type and amount of oil 
spilled, the amount of oil recovered, the oil's current location and anticipated trajectory, 
and impacts on natural resources.  This also includes providing information to the GIS 
Specialist(s) for mapping the current and possible future situation, and preparing reports 
for the Planning Section Chief. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing and special instructions from the Planning Section Chief. 
c. Participate in planning meetings, as required. 
d. Prepare and maintain Incident Situation Display. 
e. Collect and maintain current incident data. 
f. Prepare periodic predictions, as requested by the Planning Section Chief. 
g. Prepare, post, and disseminate resource and situation status information, as required in the 

Incident Information Center. 
h. Prepare the Incident Status Summary (ICS 209). 
i. Provide status reports to appropriate requesters. 
j. Provide photographic services and maps. 

 
Display Processor 
The Display Processor is responsible for displaying incident status information obtained 
from field observers, resource status reports, aerial and ortho photographs, and infrared 
data. 
 

a. Determine: 
 Location of work assignments. 
 Numbers, types, and locations of displays required. 
 Priorities. 
 Map requirements for Incident Action Plan. 
 Time limits for completion. 
 Field Observer assignments and communications means. 

b. Obtain necessary equipment and supplies. 
c. Obtain copy of Incident Action Plan for each operational period. 
d. Assist Situation Unit Leader in analyzing and evaluating field reports. 
e. Develop required displays within time limits. 

 
 
 
Field Observer 
The Field Observer is responsible to collect situation information from personal 
observations at the incident and provide this information to the Situation Unit Leader. 
 

a. Determine: 
 Location of assignment. 
 Type of information required. 
 Priorities. 
 Time limits for completion. 
 Method of communication. 
 Method of transportation. 

b. Obtain copy of Incident Action Plan for the Operational Period. 
c. Obtain necessary equipment and supplies. 
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d. Perform Field Observer responsibilities including, but not limited to, the following: 
 Perimeters of incident. 
 Locations of oil. 
 Rates of spread. 
 Weather conditions. 
 Hazards. 
 Progress of operation resources. 

e. Identify all facility locations (e.g., helispots, Division, and Branch boundaries). 
f. Report information to Situation Unit Leader by established procedure. 
g. Report immediately any condition observed which may cause danger or safety hazard to 

personnel. 
h. Gather information that will lead to accurate predictions. 

 
Geographic Information System Specialist 
The Geographic Information System (GIS) Specialist is responsible for gathering and 
compiling updated spill information and providing various map products regarding the 
incident.  The GIS team will work with the Situation Unit and the Information Officer to 
ensure accurate and rapid dissemination of oil spill information to the ICS. 
 

a. Determine resource needs. 
b. Participate in planning meetings, as required. 
c. Gather and compile data from the different incident sections. 
d. Provide maps for various components of the incident. 
e. Provide status reports to appropriate requesters. 
f. Maintain Unit/Activity Log (ICS 214). 

 
Resource unit Leader 
The Resources Unit Leader (RUL) is responsible for maintaining the status of all 
resources (primary and support) at an incident.  The RUL achieves this by developing 
and maintaining a master list of all resources, including check-in, status, current 
location, etc.  This unit is also responsible for preparing parts of the Incident Action Plan 
(ICS 203, 204 & 207) and compiling the entire plan in conjunction with other members 
of the ICS, (e.g., Situation Unit, Operations, Logistics) and determining the availability of 
resources. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing and special instructions from the Planning Section Chief. 
c. Participate in Planning Meetings, as required. 
d. Establish check-in function at incident locations. 
e. Using the Incident Briefing (ICS 201), prepare and maintain the Incident Situation Display 

(organization chart and resource allocation and deployment sections). 
f. Establish contacts with incident facilities to track resource status. 
g. Gather, post, and maintain incident resource status. 
h. Maintain master roster of all resources checked in at the incident. 
i. Prepare Organization Assignment List (ICS 203) and Organization Chart (ICS 207). 
j. Prepare appropriate parts of Assignment Lists (ICS 204). 
k. Provide status reports to appropriate requesters. 

 
Check-In / Status Recorder 
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Check-in/Status recorders are needed at each check-in location to ensure that all 
resources assigned to an incident are accounted for. 
 

a. Obtain briefing from RUL. 
b. Obtain work materials, including Check-in Lists (ICS 211), Resource Status Cards (ICS 219), 

and status display boards. 
c. Establish communications with the Communication Center. 
d. Post signs so check-in locations can be easily found. 
e. Record check-in information on Check-in Lists (ICS 211). 
f. Transmit check-in information to Resources Unit on regular, arranged schedule, or as 

needed. 
g. Receive, record, and maintain status information on Resource Status Cards (ICS 219) for 

incident resources. 
h. Forward completed Check-in Lists (ICS 211) and Status Change Cards (ICS 210) to the 

Resources Unit. 
i. Maintain files of Check-in Lists (ICS 211). 

 
Volunteer Coordinator 
The Volunteer Coordinator is responsible for managing and overseeing all aspects of 
volunteer participation, including recruitment, induction, and deployment.  The Volunteer 
Coordinator is part of the Planning Section and reports to the Resources Unit Leader. 
 

a. Coordinate with Resources Unit to determine where volunteers are needed. 
b. Identify any necessary skills and training needs. 
c. Verify minimum training needed, as necessary, with Safety Officer or units requesting 

volunteers (if special skill is required). 
d. Activate, as necessary, standby contractors for various training needs. 
e. Coordinate nearby or on-site training as part of the deployment process. 
f. Identify and secure other equipment, materials, and supplies, as needed. 
g. Induct convergent (on the scene) volunteers. 
h. Activate other volunteers if needed (individuals who have applied prior to an incident and are 

on file with the Volunteer Coordinator or other participating volunteer organizations). 
i. Recruit additional volunteers through news media appeals (if needed). 
j. Assess, train, and assign volunteers to requesting units. 
k. Coordinate with Logistics for volunteer housing and meal accommodations. 
l. Assist volunteers with other special needs. 
m. Maintain Unit/Activity Log (ICS 214). 

 
Documentation Unit Leader 
The Documentation Unit Leader is responsible for maintaining accurate, up-to-date 
incident files such as:  Incident Action Plan, incident reports, communication logs, injury 
claims, situation status reports, etc. Thorough documentation is critical to post-incident 
analysis. Some of these documents may originate in other sections.  This unit will 
ensure each section is maintaining and providing appropriate documents.  Incident files 
will be stored for legal, analytical, and historical purposes. The Documentation Unit also 
provides duplication and copying services. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing and special instructions from Planning Section Chief. 
c. Participate in Planning Meetings, as required. 
d. Establish and organize incident files. 
e. Establish duplication service and respond to requests. 
f. File copies of all official forms and reports. 

326



 

g. Check on accuracy and completeness of records submitted for files and correct errors or 
omissions by contacting appropriate ICS units. 

h. Provide incident documentation to appropriate requesters. 
 
Demobilization Unit Leader 
The Demobilization Unit Leader is responsible for developing the Incident 
Demobilization Plan, and assisting Sections/Units in ensuring that orderly, safe, and 
cost-effective demobilization of personnel and equipment is accomplished. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing and special instructions from Planning Section Chief. 
c. Review incident resource records to determine probable size of demobilization effort. 
d. Participate in planning meetings, as required. 
e. Evaluate logistics and transportation capabilities required to support demobilization. 
f. Prepare and obtain approval of Demobilization Plan, including required decontamination. 
g. Distribute Demobilization Plan to each processing point. 
h. Ensure that all Sections/Units understand their responsibilities within the Demobilization Plan. 
i. Monitor implementation and assist in coordinating the Demobilization Plan. 
j. Brief Planning Section Chief on progress of demobilization. 
k. Provide status reports to appropriate requesters. 

 
Environmental Unit Leader 
The Environmental Unit Leader is responsible for environmental matters associated with 
the response, including strategic assessment, modeling, surveillance, and 
environmental monitoring and permitting.  The Environmental Unit prepares 
environmental data for the Situation Unit.  Technical Specialists frequently assigned to 
the Environmental Unit include the Scientific Support Coordinator and Specialists for 
Sampling, Response Technologies, Trajectory Analysis, Weather Forecast, Resources 
at Risk, Shoreline Cleanup Assessment, Historical/Cultural Resources, and Disposal. 
 

a. Review Unit Leader Responsibilities (6-3). 
b. Obtain briefing and special instructions from Planning Section Chief. 
c. Participate in planning section meetings. 
d. Identify sensitive areas and recommend response priorities. 
e. Determine the extent, fate, and effects of contamination. 
f. Acquire, distribute, and provide analysis of weather forecasts. 
g. Monitor the environmental consequences of cleanup actions. 
h. Develop shoreline cleanup and assessment plans. 
i. Identify the need for, and prepare, any special advisories or orders. 
j. Identify the need for, and obtain, permits, consultations, and other authorizations. 
k. Identify and develop plans for protection of affected historical/cultural resources. 
l. Evaluate the opportunities to use various Response Technologies.  
m. Develop disposal plans. 
n. Develop plan for collecting, transporting, and analyzing samples. 
o. Maintain Unit/Activity Log (ICS 214). 

 
Technical Specialist 
Technical Specialist are advisors with special skills needed to support the incident.  
Technical Specialists may be assigned anywhere in the ICS organization.  If necessary, 
Technical Specialists may be formed into a separate unit.  The Planning Section will 
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maintain a list of available specialists and will assign them where needed. The following 
are example position descriptions for Technical Specialists that might be used during an 
oil spill response. 
 
Scientific Support Coordinator 
The Scientific Support Coordinator (SSC) is a technical specialist and is defined in the 
National Contingency Plan as the principal advisor to the FOSC for scientific issues.  
The SSC is responsible for providing expertise on chemical hazards, field observations, 
trajectory analysis, resources at risk, environmental tradeoffs of countermeasures and 
cleanup methods, and information management.  The SSC is also charged with gaining 
consensus on scientific issues affecting the response, but ensuring that differing 
opinions within the scientific community are communicated to the Incident Command.  
The SSC is the point of contact for the Scientific Support Team from NOAA’s Office of 
Response and Restoration (OR&R).  Additionally, the SSC is responsible for providing 
data on weather, tides, and currents, and other applicable environmental conditions.  
The SSC can serve as the Environmental Unit Leader. 
 

a. Attend planning meetings. 
b. Determine resource needs. 
c. Provide overflight maps and trajectory analysis to the Situation Unit. 
d. Provide weather, tidal, and current information. 
e. Obtain consensus on scientific issues affecting the response. 
f. Develop a prioritized list of the resources at risk. 
g. Provide information on chemical hazards. 
h. Evaluate environmental tradeoffs of countermeasures and cleanup methods, and response 

endpoints. 
i. Maintain Unit Activity Log (ICS 214). 

 
Sampling Specialist 
The Sampling Specialist is responsible for providing a sampling plan to coordinate 
collection, documentation, storage, transportation, and submittal of samples to 
appropriate laboratories for analysis or storage. 
 

a. Determine resource needs. 
b. Participate in planning meetings, as required. 
c. Identify and alert appropriate laboratories. 
d. Meet with team to develop initial sampling plan and strategy and review sampling and 

labeling procedures. 
e. Set up site map to monitor location of samples collected and coordinate with GIS staff. 
f. Coordinate sampling activities with NRDA Representative(s), Incident Investigators, and 

Legal Specialists. 
g. Provide status reports to appropriate requesters. 
h. Maintain Unit/Activity Log (ICS 214). 

 
Response Technologies Specialist 
The Response Technologies Specialist is responsible for evaluating the opportunities to 
use various Response Technologies (RT), including mechanical containment and 
recovery, dispersant or other chemical countermeasures, in-situ burning, and 
bioremediation.  The specialist will conduct the consultation and planning required to 
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deploy a specific RT, and articulate the environmental tradeoffs of using, or not using, a 
specific RT.  
 

a. Participate in planning meetings, as required. 
b. Determine resource needs. 
c. Gather data pertaining to the spill, including spill location, type and amount of petroleum 

spilled, physical and chemical properties, weather and sea conditions, and resources at 
risk. 

d. Identify available RT that may be effective on the specific spilled petroleum. 
e. Make initial notification to all agencies that have authority over the use of RT. 
f. Keep Planning Section Chief advised of RT issues. 
g. Provide status reports to appropriate requesters. 
h. Establish communications with Regional Response Team to coordinate RT activities. 
i. Maintain Unit/Activity Log (ICS 214). 

 
Trajectory Analysis Specialist 
The Trajectory Analysis Specialist is responsible for providing projections and estimates 
of the movement and behavior of the spill.  The specialist will combine visual 
observations, remote sensing information, and computer modeling, as well as observed 
and predicted tidal, current, and weather data to form these analyses.  Additionally, the 
specialist is responsible for coordinating with local experts (weather service, academia, 
researchers, etc.) in formulating these analyses.  Trajectory maps, overflight maps, and 
tides and current data will be supplied by the specialist to the Situation Unit for 
dissemination throughout the Command Post. 
 

a. Schedule and conduct spill observations/ overflights, as needed. 
b. Gather pertinent information on tides and currents from all available sources. 
c. Provide trajectory and overflight maps, and tidal and current information. 
d. Provide briefing on observations and analyses to the proper personnel. 
e. Maintain Unit/Activity Log (ICS 214). 

 
Weather Forecast Specialist 
The Weather Forecast Specialist is responsible for acquiring and reporting incident-
specific weather forecasts.  The Specialist will interpret and analyze data from the 
NOAA’s National Weather Service and other sources.   This person will be available to 
answer specific weather-related response questions and coordinate with the Scientific 
Support Coordinator and Trajectory Analysis Specialist, as needed.  Weather forecasts 
will be supplied by the specialist to the Situation Unit for dissemination throughout the 
Command Post. 
 

a. Gather pertinent weather information from all appropriate sources. 
b. Provide incident-specific weather forecasts on an assigned schedule. 
c. Provide briefing on weather observations and forecasts to the proper personnel. 
d. Maintain Unit/Activity Log (ICS 214). 

 
Resources at Risk (RAR) Specialist 
The Resources at Risk Specialist is responsible for identifying resources thought to be 
at risk from exposure to the spilled oil by analyzing known and anticipated oil movement 
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and the location of natural, cultural, and economic resources.  The Resources at Risk 
Specialist considers the relative importance of the resources and the relative risk to 
develop a priority list for protection. 
 
a. Review Common Responsibilities (page 6-2). 
b. Participate in planning meetings, as required. 
c. Determine resource needs. 
d. Obtain current and forecasted status information from Situation Unit. 
e. Identify natural resources at risk. 
f. Identify archaeo-cultural resources at risk. 
g. Identify socioeconomic resources at risk. 
h. Develop a prioritized list of the resources at risk for use by the Planning Section. 
i. Provide status reports to appropriate requesters. 
j. Maintain Unit/Activity Log (ICS 214). 
 
Shoreline Cleanup Assessment Specialist 
The Shoreline Cleanup Assessment (SCA) Specialist is responsible for providing 
appropriate cleanup recommendations as to the types of the various shorelines and the 
degree to which they have been impacted. This specialist will recommend the need for, 
and the numbers of, Shoreline Cleanup Assessment Teams (SCATs) and will be 
responsible for making cleanup recommendations to the Environmental Unit Leader. 
Additionally, this specialist will recommend cleanup endpoints that address the question 
of  “How Clean is Clean?”  
 

a. Obtain briefing and special instructions from the Environmental Unit Leader. 
b. Participate in planning section meetings. 
c. Recommend the need for and number of SCATs. 
d. Describe shoreline types and oiling conditions. 
e. Identify sensitive resources (ecological, recreational, cultural). 
f. Recommend the need for cleanup. 
g. Recommend cleanup priorities. 
h. Monitor cleanup effectiveness. 
i. Recommend shoreline cleanup methods and endpoints. 
j. Maintain Unit/Activity Log (ICS 214). 

 
Historical / Cultural Resource Specialist 
The Historic/Cultural (H/C) Resources Specialist is responsible for identifying and 
resolving issues related to any historic or cultural sites that are threatened or impacted 
during an incident.  The Specialist must understand and be able to implement a 
“Programmatic Agreement on Protection of Historic Properties” and consult with State 
Historic Preservation Officers (SHPO), land management agencies, appropriate native 
tribes and organizations, and other concerned parties.  The Specialist must identify H/C 
sites and develop strategies for protection and cleanup of those sites in order to 
minimize damage. 
 

a. Implement Programmatic Agreement (PA) for the FOSC. 
b. If PA is not used, coordinate Section 106 consultations with the SHPO. 
c. Consult and reach consensus with concerned parties on affected H/C sites and response 

strategies. 
d. Identify and prioritize threatened or impacted H/C sites.  
e. Develop response strategies to protect H/C sites.  
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f. Participate in the testing and evaluation of clean up techniques used on H/C sites. 
g. Monitor and provide guidance on the cleanup of H/C sites to reduce or eliminate 

response-related impacts.  
h. Ensure compliance with applicable Federal/state regulations.  
i. Maintain Unit/Activity Log (ICS 214). 

 
Disposal (Waste Management) Specialist 
The Disposal (Waste Management) Specialist is responsible for providing the Planning 
Section Chief with a Disposal Plan that details the collection, sampling, monitoring, 
temporary storage, transportation, recycling, and disposal of all anticipated response 
wastes. 
 

a. Determine resource needs. 
b. Participate in planning meetings, as required. 
c. Develop a Cleanup Plan and monitor cleanup operations, if appropriate.  
d. Develop a detailed Waste Management Plan. 
e. Calculate and verify the volume of petroleum recovered, including petroleum collected with 

sediment/sand, etc. 
f. Provide status reports to appropriate requesters. 
g. Maintain Unit/Activity Log (ICS 214). 

 
Legal Specialist 
The Legal Specialist will act in an advisory capacity during an oil spill response. 
 

a. Participate in planning meetings, if requested. 
b. Advise on legal issues relating to in-situ burning, dispersants, and other response 

technologies. 
c. Advise on legal issues relating to Natural Resource Damage Assessment. 
d. Advise on legal issues relating to investigation. 
e. Advise on legal issues relating to finance and claims. 
f. Advise on response related legal issues. 
g. Maintain Unit/Activity Log (ICS 214). 

 
Human Resources Specialist 
The Human Resources Specialist is responsible for providing direct human resources 
services to the response organization, including ensuring compliance with all labor-
related laws and regulations.  If it is necessary to form a Human Resources Unit, it is 
normally in the Finance/Administration Section. 
 

a. Provide a point of contact for incident personnel to discuss human resource issues and/or 
concerns. 

b. Participate in daily briefings and planning meetings to provide appropriate human 
resource information. 

c. Post human resource information, as appropriate. 
d. Receive and address reports of inappropriate behavior, acts, or conditions through 

appropriate lines of authority. 
e. Maintain Unit/Activity Log (ICS 214). 
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Logistics Section  
 
Logistics Section Chief 
The Logistics Section Chief, a member of the General Staff, is responsible for providing 
facilities, services, and material in support of the incident response.  The Logistics 
Section Chief participates in developing and implementing the Incident Action Plan and 
activates and supervises Branches and Units within the Logistics Section. 
 

a. Plan organization of Logistics Section. 
b. Assign work locations and preliminary work tasks to Section personnel. 
c. Notify Resources Unit of Logistics Section units activated including names and locations of 

assigned personnel. 
d. Assemble and brief Branch Directors and Unit Leaders. 
e. Participate in Incident Action Plan preparation. 
f. Identify service and support requirements for planned and expected operations. 
g. Provide input to, and review, Communications Plan, Medical Plan, Traffic Plan, and Vessel 

Routing Plan. 
h. Coordinate and process requests for additional resources. 
i. Review Incident Action Plan and estimate Section needs for next operational period. 
j. Advise on current service and support capabilities. 
k. Prepare service and support elements of the Incident Action Plan. 
l. Estimate future service and support requirements. 
m. Provide input to Demobilization Plan as required by Planning Section. 
n. Recommend release of unit resources in conformance with Demobilization Plan. 
o. Ensure general welfare and safety of Logistics Section personnel.  
p. Maintain Unit/Activity Log (ICS 214). 

 
Service Branch Director 
The Service Branch Director, when activated, is under the supervision of the Logistics 
Section Chief, and is responsible for managing all service activities at the incident. The 
Branch Director supervises the operations of the Communications, Medical, and Food 
Units. 
 

a. Obtain working materials from Logistics Kit. 
b. Determine level of service required to support operations. 
c. Confirm dispatch of Branch personnel. 
d. Participate in planning meetings of Logistics Section personnel. 
e. Review Incident Action Plan. 
f. Coordinate activities of Service Branch Units. 
g. Inform Logistics Section Chief of activities. 
h. Resolve Service Branch problems. 
i. Maintain Unit/Activity Log (ICS 214). 

 
Communications Unit Leader 
The Communications Unit Leader, under the direction of the Service Branch Director or 
Logistics Section Chief, is responsible for developing plans for the effective use of 
incident communications equipment and facilities; installing and testing communications 
equipment; supervising the Incident Communications Center; distributing 
communications equipment to incident personnel; and communications equipment 
maintenance and repair. 
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a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing from Service Branch Director or Logistics Section Chief. 
c. Determine unit personnel needs. 
d. Advise on communications capabilities/limitations. 
e. Prepare and implement the incident Radio Communications Plan (ICS 205). 
f. Ensure the Incident Communications Center and Message Center are established. 
g. Set up telephone and public address systems. 
h. Establish appropriate communications distribution/maintenance locations. 
i. Ensure communications systems are installed and tested. 
j. Ensure an equipment accountability system is established. 
k. Ensure personal portable radio equipment from cache is distributed per radio plan. 
l. Provide technical information, as required on: 

- Adequacy of communications systems currently in operation. 
- Geographic limitation on communications systems. 
- Equipment capabilities. 
- Amount and types of equipment available. 
- Anticipated problems in the use of communications equipment. 

m. Supervise Communications Unit activities. 
n. Maintain records on all communications equipment, as appropriate. 
o. Ensure equipment is tested and repaired. 
p. Recover equipment from relieved or released units. 
q. Maintain Unit/Activity Log (ICS 214). 

 
Medical Unit Leader 
The Medical Unit Leader, under the direction of the Service Branch Director or Logistics 
Section Chief, is primarily responsible for developing the Medical Emergency Plan, 
obtaining medical aid and transportation for injured and ill incident personnel, and 
preparing reports and records. The Medical Unit may also assist Operations in 
supplying medical care and assistance to civilian casualties at the incident, but is not 
intended to provide medical services to the public. 
 

a. Obtain briefing from Service Branch Director or Logistics Section Chief. 
b. Participate in Logistics Section/Service Branch planning activities. 
c. Determine level of emergency medical activities performed prior to activation of Medical 

Unit. 
d. Activate Medical Unit. 
e. Prepare the Medical Plan (ICS 206). 
f. Prepare procedures for major medical emergency. 
g. Declare major medical emergency, as appropriate. 
h. Respond to requests for medical aid. 
i. Respond to requests for medical transportation. 
j. Respond to requests for medical supplies. 
k. Prepare medical reports and submit, as directed. 
l. Maintain Unit/Activity Log (ICS 214). 

 
Food Unit Leader 
The Food Unit Leader, under the direction of the Service Branch Director or Logistics 
Section Chief, is responsible for determining feeding requirements at all incident 
facilities, including:  menu planning; determining cooking facilities required; food 
preparation; serving; providing potable water; and general maintenance of the food 
service areas. 
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a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing from Service Branch Director or Logistics Section Chief. 
c. Determine location of working assignment, and number and location of personnel to be 

fed. 
d. Determine method of feeding to best fit each situation. 
e. Obtain necessary equipment and supplies to operate food service facilities. 
f. Set up Food Unit equipment. 
g. Prepare menus to ensure incident personnel receive well-balanced meals. 
h. Ensure that sufficient potable water is available to meet all incident needs. 
i. Ensure that all appropriate health and safety measures are taken. 
j. Supervise cooks and other Food Unit personnel. 
k. Keep inventory of food on hand and receive food orders. 
l. Provide Supply Unit Leader food supply orders. 
m. Maintain Unit/Activity Log (ICS 214). 

 
Support Branch Director 
The Support Branch Director, when activated, is under the direction of the Logistics 
Section Chief, and is responsible for developing and implementing logistics plans in 
support of the Incident Action Plan, including providing personnel, equipment, facilities, 
and supplies to support incident operations.  The Support Branch Director supervises 
the operation of the Supply, Facilities, Ground Support, and Vessel Support Units.  
 

a. Obtain work materials from Logistics Kit. 
b. Identify Support Branch personnel dispatched to the incident. 
c. Determine initial support operations in coordination with Logistics Section Chief and Service 

Branch Director. 
d. Prepare initial organization and assignments for support operations. 
e. Determine resource needs. 
f. Maintain surveillance of assigned unit work progress and inform Logistics Section Chief of 

activities. 
g. Resolve problems associated with requests from Operations Section. 
h. Maintain Unit/Activity Log (ICS 214). 

 
Supply Unit Leader 
The Supply Unit Leader is primarily responsible for ordering personnel, equipment and 
supplies; receiving and storing all supplies for the incident; maintaining an inventory of 
supplies; and servicing non-expendable supplies and equipment. 
 

a. Obtain a briefing from the Support Branch Director or Logistics Section Chief. 
b. Participate in Logistics Section/Support Branch planning activities. 
c. Provide Kits to Planning, Logistics and Finance Sections. 
d. Determine the type and amount of supplies enroute. 
e. Arrange for receiving ordered supplies. 
f. Review Incident Action Plan for information on operations of the Supply Unit. 
g. Develop and implement safety and security requirements. 
h. Order, receive, distribute, and store supplies and equipment and coordinate contracts 

and resource orders with the Finance Section. 
i. Receive, and respond to, requests for personnel, supplies, and equipment. 
j. Maintain inventory of supplies and equipment. 
k. Coordinate service of reusable equipment. 
l. Submit reports to the Support Branch Director. 
m. Maintain Unit/Activity Log (ICS 214). 
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Ordering Manager 
The Ordering Manager is responsible for placing all orders for supplies and equipment 
for the incident.  The Ordering Manager reports to the Supply Unit Leader. 
 

a. Obtain necessary agency(s) order forms. 
b. Establish ordering procedures. 
c. Establish name and telephone numbers of agency personnel receiving orders. 
d. Set up filing system. 
e. Get names of incident personnel who have ordering authority. 
f. Check on what has already been ordered. 
g. Ensure order forms are filled out correctly. 
h. Place orders expeditiously. 
i. Consolidate orders when possible. 
j. Identify times and locations for delivery of supplies and equipment. 
k. Keep Receiving and Distribution Manager informed of orders placed. 
l. Submit all ordering documents to Documentation Unit through Supply Unit Leader before 

demobilization. 
m. Maintain Unit/Activity Log (ICS 214). 

 
Receiving and Distribution Manager 
The Receiving and Distribution Manager is responsible  for receiving  and distributing all 
supplies and equipment (other than primary resources) and the servicing and repairing 
tools and equipment.  The Receiving and Distribution Manager reports to the Supply 
Unit Leader. 
 

a. Order required personnel to operate supply area. 
b. Organize physical layout of the supply area. 
c. Establish procedures for operating supply area. 
d. Set up filing system for receiving and distributing supplies and equipment. 
e. Maintain inventory of supplies and equipment. 
f. Develop security requirement for supply area. 
g. Establish procedures for operating supply area. 
h. Submit reports to Supply Unit Leader. 
i. Notify Ordering Manager of supplies and equipment received. 
j. Provide necessary supply records to Supply Unit Leader. 
k. Maintain Unit/Activity Log (ICS 214). 

 
Facilities Unit Leader 
The Facilities Unit Leader is primarily responsible for the layout and activation of 
incident facilities (e.g., Base, Camp(s) and Incident Command Post).  The Facilities Unit 
provides sleeping and sanitation facilities for incident personnel and manages base and 
camp operations. Each facility (base or camp) is assigned a manager who reports to the 
Facilities Unit Leader and is responsible for managing the operation of the facility. The 
basic functions or activities of the Base and  Camp Manager are to provide security 
service and general maintenance. The Facility Unit Leader reports to the Support 
Branch Director. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing from the Support Branch Director or Logistics Section Chief. 
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c. Review Incident Action Plan. 
d. Participate in Logistics Section/Support Branch planning activities. 
e. Determine requirements for each facility to be established. 
f. Determine requirements for the Incident Command Post. 
g. Prepare layouts of incident facilities. 
h. Notify unit leaders of facility layout. 
i. Activate incident facilities. 
j. Provide Base and Camp Managers. 
k. Obtain personnel to operate facilities. 
l. Provide sleeping facilities. 
m. Provide security services. 
n. Provide facility maintenance services - sanitation, lighting, and cleanup. 
o. Demobilize base and camp facilities. 
p. Maintain Facilities Unit records. 
q. Maintain Unit/Activity Log (ICS 214). 

 
Security Manager 
The Security Manager is responsible to provide safeguards for protecting personnel and 
property from loss or damage. 
 

a. Establish contacts with local law enforcement agencies, as required. 
b. Contact Agency Representatives to discuss any special custodial requirements which may 

affect operations. 
c. Request required personnel support to accomplish work assignments. 
d. Ensure that support personnel are qualified to manage security problems. 
e. Develop Security Plan for incident facilities. 
f. Adjust Security Plan for personnel and equipment changes and releases. 
g. Coordinate security activities with appropriate incident personnel. 
h. Keep the peace, prevent assaults, settle disputes by coordinating with Agency 

Representatives. 
i. Prevent theft of government and personal property. 
j. Document all complaints and suspicious occurrences. 
k. Maintain Unit/Activity Log (ICS 214).  

 
Ground Support Unit Leader 
The Ground Support Unit Leader is primarily responsible for 1) coordinating 
transportation of personnel, supplies, food, and equipment on land; 2) fueling, servicing, 
maintaining and repairing vehicles and other ground support equipment; 3) 
implementing the Incident Traffic Plan; and 4) supporting out-of-service shoreside 
resources. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing from Support Branch Director or Logistic Section Chief. 
c. Participate in Support Branch/Logistics Section planning activities. 
d. Coordinate development of the Traffic Plan with the Planning Section. 
e. Support out-of-service shoreside resources. 
f. Notify Resources Unit of all status changes on support and transportation vehicles. 
g. Arrange for, and activate, fueling, maintenance, and repair of ground transportation 

resources. 
h. Maintain inventory of support and transportation vehicles (ICS 218). 
i. Coordinate transportation services. 
j. Maintain usage information on rented equipment. 
k. Requisition maintenance and repair supplies (e.g., fuel, spare parts). 
l. Coordinate incident road maintenance. 
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m. Submit reports to Support Branch Director, as directed. 
n. Maintain Unit/Activity Log (ICS 214). 

 
Vessel Support Unit Leader 
The Vessel Support Unit Leader is primarily responsible for 1) coordinating 
transportation of personnel, supplies, food, and equipment for waterborne resources; 2) 
fueling, servicing, maintaining, and repairing vessels and other vessel support 
equipment; and 3) implementing the Vessel Routing Plan; and 4) supporting out-of-
service waterborne resources. 
 

a. Obtain a briefing from the Support Branch Director or Logistics Chief. 
b. Participate in Support Branch/Logistics Section planning activities. 
c. Coordinate Vessel Routing Plan development. 
d. Coordinate vessel transportation assignments with the Protection and Recovery Branch 

or other sources of vessel transportation. 
e. Coordinate water-to-land transportation with Ground Support Unit, as necessary. 
f. Maintain a prioritized list of transportation requirements to be scheduled with the 

transportation source. 
g. Support out-of-service vessel resources, as requested. 
h. Arrange for fueling, maintenance, and repair of vessel resources, as requested. 
i. Maintain inventory of support and transportation vessels. 
j. Maintain Unit/Activity Log (ICS 214). 

 

Finance Section  
Finance / Administration Section Chief 
The Finance/Administration Section Chief, a member of the General Staff, is 
responsible for all financial and cost analysis aspects of the incident and for supervising 
members of the Finance/Administration Section. 
 

a. Attend briefing with responsible company/agency to gather information. 
b. Attend planning meetings to gather information on overall strategy. 
c. Determine resource needs. 
d. Develop an operating plan for Finance/ Administration function on incident. 
e. Prepare work objectives for subordinates, brief staff, make assignments, and evaluate 

performance. 
f. Inform members of the Unified Command and General Staff when Section is fully 

operational. 
g. Meet with assisting and cooperating company/agency representatives, as required. 
h. Provide input in all planning sessions on financial and cost analysis matters. 
i. Maintain daily contact with company/ agency(s) administrative headquarters on finance 

matters. 
j. Ensure that all personnel time records are transmitted to home company/agency 

according to policy. 
k. Participate in all demobilization planning. 
l. Ensure that all obligation documents initiated at the incident are properly prepared and 

completed. 
m. Brief agency administration personnel on all incident related business management 

issues needing attention and follow-up prior to leaving incident. 
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Cost Unit Leader 
The Cost Unit Leader is responsible for collecting all cost data, performing cost-
effectiveness analyses, and providing cost estimates and cost-saving recommendations 
for the incident. 
 

a. Review Unit Leader Responsibilities (page 6-3). 
b. Obtain briefing from Finance/Administration Section Chief. 
c. Coordinate with company/agency headquarters on cost-reporting procedures. 
d. Obtain and record all cost data. 
e. Prepare incident cost summaries. 
f. Prepare resource-use cost estimates for Planning. 
g. Make recommendations for cost-savings to Finance/Administration Section Chief. 
h. Maintain cumulative incident cost records. 
i. Ensure that all cost documents are accurately prepared. 
j. Complete all records prior to demobilization. 
k. Provide reports to Finance/Administration Section Chief. 
l. Maintain Unit/Activity Log (ICS 214). 

 
Time Unit Leader  
The Time Unit Leader is responsible for equipment and personnel time records. 
 

a. Obtain briefing from Finance/Administration Section Chief. 
b. Determine resource needs. 
c. Establish contact with appropriate company/agency personnel/representatives. 
d. Organize and establish Time Unit. 
e. Establish Time Unit objectives. 
f. Ensure that daily personnel and equipment time recording documents are prepared in 

compliance with time policies 
g. Submit cost estimate data forms to Cost Unit, as required. 
h. Provide for records security. 
i. Ensure that all records are current or complete prior to demobilization. 
j. Release time reports from assisting organizational entities to the respective 

Representatives prior to demobilization. 
k. Brief Finance/Administration Section Chief on current problems, recommendations, 

outstanding issues, and follow-up requirements. 
l. Maintain Unit/Activity Log (ICS 214). 

 
Equipment Time Recorder 
Under Supervision of the Time Unit Leader, Equipment Time Recorder is responsible 
for overseeing the recording of time for all equipment assigned to an incident. 
 

a. Set up Equipment Time Recorder function in location designated by Time Unit Leader. 
b. Advise Ground Support Unit, Vessel Support Unit, Facilities Unit, and Air Support Group of 

the requirement to establish and maintain a daily record of equipment time reports. 
c. Assist units in establishing a system for collecting equipment time reports. 
d. Post all equipment time tickets within four hours after the end of each operational period. 
e. Prepare a use and summary invoice for equipment (as required) within 12 hours after 

equipment arrival at incident. 
f. Submit data to Time Unit Leader for cost-effectiveness analysis. 
g. Maintain current posting on all charges or credits for fuel, parts, services, and commissary. 
h. Verify all time data and deductions with equipment owners/operators. 
i. Complete all forms according to company/agency specifications. 
j. Close out forms prior to demobilization. 
k. Distribute copies per company/agency and incident policy. 
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Personnel Time Recorder 
The Personnel Time Recorder reports to the Time Unit Leader and records personnel 
information. 
 

a. Establish and maintain a file for personnel time reports within the first operational 
period. 

b. For each operational period, initiate, gather, or update a time report from all 
applicable personnel assigned to the incident. 

c. Verify that all personnel identification information is correct on the time report. 
d. Post personnel travel and work hours, transfers, promotions, specific pay 

provisions, and terminations to personnel time documents. 
e. Ensure that time reports are signed. 
f. Close out time documents prior to personnel leaving the incident. 
g. Distribute all time documents according to company/agency policy. 
h. Maintain a log of overtime hours worked and give to Time Unit Leader daily. 
i. Maintain Unit/Activity Log (ICS 214). 

 
Procurement Unit Leader 
The Procurement Unit Leader is responsible for administering all financial matters 
pertaining to vendor contracts. 
 

a. Obtain briefing from Finance/Administration Section Chief. 
b. Contact appropriate unit leaders on incident needs and any special procedures. 
c. Coordinate with local jurisdictions on plans and supply sources. 
d. Prepare and sign contracts and land use agreements, as needed. 
e. Draft memorandums of understanding. 
f. Establish contracts with supply vendors, as required. 
g. Interpret contracts/agreements and resolve claims or disputes within delegated authority. 
h. Coordinate with Compensation/Claims Unit on procedures for handing claims. 
i. Finalize all agreements and contracts. 
j. Coordinate use of imprest funds, as required. 
k. Complete final processing and send documents for payment. 
l. Coordinate cost data in contracts with Cost Unit Leader. 
m. Maintain Unit/Activity Log (ICS 214). 

 
Compensation / Claims Unit Leader 
The Compensation/Claims Unit Leader is responsible for the overall management and 
direction of all administrative matters pertaining to compensation-for-injury and claims-
related activity for an incident. 
 

a. Obtain briefing from Finance/Administration Section Chief. 
b. Establish contact with Safety Officer, Liaison Officer and Company/Agency 

Representatives. 
c. Determine the need for Compensation for Injury and Claims Specialists and order 

personnel, as needed. 
d. If possible, collocate Compensation-for-Injury work area with the Medical Unit. 
e. Obtain a copy of the Incident Medical Plan. 
f. Coordinate with Procurement Unit on procedures for handling claims. 
g. Periodically review documents produced by subordinates. 

339



h. Obtain Demobilization Plan and ensure that Compensation-for-Injury and Claims 
Specialists are adequately briefed on Demobilization Plan. 

i. Ensure that all Compensation-for-Injury and Claims documents are up to date and routed 
to the proper company/agency. 

j. Maintain Unit/Activity Log (ICS 214). 
 
Standard ICS forms 

ICS Form 201, Incident Briefing  
ICS Form 202, Incident Objectives  
ICS Form 203, Organization Assignment List  
ICS Form 204, Assignment List  
ICS Form 205, Incident Radio Communications Plan  
ICS Form 206, Medical Plan  
ICS Form 207, Organizational Chart  
ICS Form 209, Incident Status Summary 
ICS Form 210, Status Change Card  
ICS Form 211, Check-In List  
ICS Form 213, General Message  
ICS Form 214, Unit Log 
ICS Form 215, Operational Planning Worksheet 
ICS Form 215a, Incident Action Plan Safety Analysis  
ICS Form 216, Radio Requirements Worksheet  
ICS Form 217, Radio Frequency Assignment Worksheet  
ICS Form 218, Support Vehicle Inventory  
ICS Form 219-2, Card Stock - Green (Crew)  
ICS Form 219-4, Card Stock - Blue (Helicopter)  
ICS Form 219-6, Card Stock - Orange (Aircraft)  
ICS Form 219-7, Card Stock - Yellow (Dozer)  
ICS Form 220, Air Operations Summary 
ICS Form 221, Demobilization Plan  
ICS Form 221 Page 1, Demobilization Checkout  
Instructions for Completing the Demobilization Checkout 
ICS Form 226, Individual Personnel Rating  
ICS Form 308, Resource Order Form - Front  
ICS Form 308, Resource Order Form - Back  
ICS Form 308, Resource Order Form - Example 

 

ICS at the WMD Scene 

Since the scene of a WMD is typically larger than any one agency can handle all by 
itself it forces more than one agency to work together.  As an example, on September 
11, 2001 the New York City Police and Fire Departments were in need of help from 
outside agencies.  With that as an example, you can see that if something on a smaller 
scale but with large affect to the people or environment, there would be a huge need to 
be able to work together.  This is the reason for Unified Command. 
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Unified Command 
A Unified Command may be needed for incidents involving: 

• Multiple jurisdictions. 
• A single jurisdiction with multiple agencies sharing responsibility. 
• Multiple jurisdictions with multi-agency involvement. 

 
If a Unified Command is needed, Incident Commanders representing agencies or 
jurisdictions that share responsibility for the incident manage the response from a single 
Incident Command Post. A Unified Command allows agencies with different legal, 
geographic, and functional authorities and responsibilities to work together effectively 
without affecting individual agency authority, responsibility, or accountability. Under a 
Unified Command, a single, coordinated Incident Action Plan will direct all activities. The 
Incident Commanders will supervise a single Command and General Staff organization 
and speak with one voice. 
Other agency assignments 

In order to assign other agencies to specific tasks within the ICS or Unified Command 
structure, there must be a briefing to discuss the protocols, procedures and practices for 
the other agency.  It would be a bad move to put an agency in a position that they have 
either no training for or have a policy against performing that task in their normal duties. 
Overall Operation of ICS 

The WMD Tech should have a firm understanding of the Incident Command System 
and be able to follow Unified Command System procedures for integration and 
implementation of each system. Part of this knowledge base is as was discussed in 
Module 1 of the HAZMAT Technician which demonstrated how the systems integrate 
and support the incident. WMD Techs are to be familiar with the overall operation of the 
two command systems and be able to assist in implementation of the Unified Command 
System if needed. 
 
The WMD Technician must be able to function within an assigned role in the incident 
command system knowing the overall operations of the Incident Command System. 
Emergency Operations Command 

The WMD Tech with the increased knowledge about the Incident Command System, 
should know how to implement the ICS that the department has in it’s Emergency 
Response Plan.  WMD Techs should also have the skill and knowledge to serve not 
only as the Safety Officer but also be able to serve as the emergency operations officer 
for on-scene activies. 
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Emergency Response Plan 

As was discussed in Module 1, there are Emergency Response Plans for all levels of 
government and private industry.  This is not only needed but required in most 
jurisdictions of the OSHA or EPA through the Code of Federal Regulations. 
 
The State of Ohio has an ERP. This plan coordinates state assets when they are 
needed to supplement local responders. Ohio’s Homeland Security and Emergency 
Management Agency is responsible for maintaining and coordinating this plan. 
 
Technicians should be aware that if local HazMat resources are exhausted additional 
resources can be obtained through mutual aid agencies, by agreements already in 
place throughout the state. 
 
The State of Ohio has a HazMat Technical Advisory Committee (TAC) that assesses 
HazMat team response capabilities and types the team based upon accepted federal 
team typing standards. The standards assign teams to one of three levels of response. 
Type III teams are teams with basic equipment and training and are capable of handling 
known industrial chemicals; Type II teams are trained and equipped to handle known 
and unknown industrial chemicals and; Type I teams are prepared to handle advanced 
chemical terrorist agents in addition to known and unknown industrial chemicals. The 
TAC maintains the list and contact information for these teams and provides it to the 
Ohio Emergency Response Plan. A simple call to the State Dispatch center is all an 
Incident Commander needs to do to bring additional HazMat personnel and equipment 
to an incident.  
 
Another State asset is the 52nd Weapons of Mass Destruction Civil Support Team. This 
National Guard team provides highly advanced equipment and trained personnel to 
assist local agencies with mass casualty terrorism incidents. Their mission is to identify 
the chemical, biological or radiological agent involved in the attack. 
Medical Monitoring 

The Incident Commander should ensure that there is an appointed person for 
coordination of the necessary medical monitoring protocols.  This most likely would be 
conducted with and appointment of an emergency medical manager by the incident 
commander for those responders entering and leaving the hot and warm zones.  
 
In addition to the medical monitoring there also will need to be an implementation of 
rehabilitation assistance to those emergency responders that suffer from heat stress or 
other problems that can be controlled or reduced on the scene.  This is best done by 
keeping EMS personnel available at the medical monitoring station. 

Asset Acquisition 

Be aware of assets available from the department and from local and regional 
emergency response organizations, especially regarding handling specialized hazards 
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or threats that may occur on the scene of a potential WMD event. Know how to obtain 
desired assets for on-the-scene support, if needed. 
 
Be aware of assets available from regional, State, and Federal sources pertaining to 
handling EMS response and public health needs on the scene of a potential WMD 
event. Know how to coordinate with the operations officer and the incident commander 
requests for desired assets for on-the-scene support, if needed. 
 
WMD Techs should be aware of the resources that are available around them locally, 
regionally , statewide and Federally.  These assets might be available from a local 
department or maybe from regional emergency response organizations, especially 
regarding handling specialized hazards or threats that may occur on the scene of a 
potential WMD event.  An example of this might be an antidote kit that can be used in 
the event of a chemical attack of a particular kind.  It would not be prudent to have every 
WMD Technician keep a cache of this antidote on hand, just for the “possibility” of that 
specialized chemical attack.  The more prudent response would be to make that 
antidote available through either regional or state storage. 
 
HAZMAT Specific Assets 

The same as was stated above in the local, regional, State and Federal levels can be 
true of HAZMAT Specific assets as opposed to general assets for response to WMD 
incident.  The WMD Tech must be able to identify where these assets are located and 
how to make request for those assets in the event that they are needed. 

Termination procedures 
As the incident comes to the completion of the emergency response phase the incident 
will transition to the clean up phase. At this point, the incident can be turned over to the 
responsible spiller, Ohio EPA and/or local or state health departments. The long-term 
goal is to assure that the environment is returned back to its original condition. The Ohio 
EPA can also contact clean-up contractors if no responsible spiller has been identified.  
 
Incident Commanders should be made aware of the need to continue overseeing the 
incident during the clean-up phases. Safe recovery and clean-up activities still must be 
assured to protect public interest. Fire department command can be handed over to 
Ohio EPA or local health department officials.  
 
After the emergency is contained responders must properly terminate the incident. 
OSHA defines termination as “an administrative process that reviews the HazMat event 
with the goal of improvement.” Federal regulations require termination as part of the 
emergency response. 
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Termination is documenting incident activities, determining deficiencies, and resolving 
those deficiencies. The termination process has three procedural components: 
debriefing, critiquing, and after-action procedures. 
 

Debriefing 
Debriefing is gathering information from all of the response groups involved in the 
incident. Debriefing takes place through group discussion. The objectives include 
discussing the sequential events of the response. A critical component to debriefing is 
providing the following information to all responders prior to leaving the scene: 
 

• The chemical names of the substances involved in the incident 
• The signs and symptoms of an exposure to each substance 
• What you should do if you have or start to have symptoms of exposure 

 
Records and documentation collected at the scene should be compiled and 
summarized to produce an accurate timeline of the event. 
Critique 

Critiquing involves identifying and documenting specific accomplishments, problems 
encountered, and shortcomings. The term “critique” has a negative connotation and is 
often associated with negative circumstances, where blame and criticism are leveled at 
an individual or a group. This is not an appropriate use of the term. Critiques are simply 
asking yourself and others, that if you had a chance to do the exact incident over again 
what would you do differently. Constructive criticism is acceptable whereas blaming 
others is not. Critiques are also referred to as post-incident analysis, operational 
evaluations or hot washes. 
 
To be effective, the critique must be conducted in a positive manner to get the honest 
input needed to identify deficiencies within the response system. The critique process 
should examine operations, command, resource allocation, SOPs, use of response 
plans, and training. 
 
After Action 
After action procedures involve analysis, corrective-action planning, reporting, and 
follow-up. 
 

• Analysis: Involves the review and evaluation of both the debriefing and critiquing 
processes. Its purpose is to identify specific trends and causes of the strengths 
or weaknesses of the response. 

 
• Corrective-action planning: Is determining the changes in procedures, 

equipment, resources, communication channels, or other elements that were 
determined to not be effective. The need for additional training should be 
determined as well. 
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• Reporting: Is the written summary of findings, conclusions, and 

recommendations from the debriefing, critiquing, and corrective-action process. 
Also included in reporting is specific entry of data into personnel and medical 
records, equipment exposure records, internal report submission, and external 
reporting to regulators and the community. 

 
Personnel and medical files should be updated and individual exposure data or 
injuries should be recorded. These records must be maintained and kept 
confidential. 
 
Equipment-exposure records are vital for all reusable equipment and should 
accurately document when and to what substance(s) equipment may have been 
exposed. If necessary, someone should record the time and manner of its 
disposal. 

 
• Follow-up: Should be assigned to individuals with the authority to implement 

corrective actions. Reasonable corrective-action timelines should be assigned.17 
 
Lessons Learned 

There can be a lot learned from the past practices of response efforts or incidents.  In 
the case of the forest fires of the late 70’s and early 80’s, the 9/11 disaster, and 
hurricane Katrina, there can be a lot of information and learning point gleaned from the 
mistakes made during those efforts. 
 
The after action serves as a good analysis tool to examine the response from the point 
of how the response went and how those that were involved felt that it went. 
Documentation 

It is very important to know how to implement termination procedures at the close of an 
emergency response to a WMD or hazardous materials event.  The WMD Technician 
should be able to assist the incident commander in completing required documentation 
related to the termination procedures, including measures for cost recovery. 

Public information 

Each agency will have differences with how they handle the releases of public 
information.  It is important for the Incident Commander to appoint a dedicated person 
to speak on behalf of the incident so that the same message is being transmitted to the 
media and the public with reference to the incident and how it is being handled and any 
special instructions that may be needed. 

                                            
17 Ohio HAZMAT / WMD Training Series, HAZMAT Technician Module 1 
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Risk Reduction 

As a part of the on going evaluation processes of the incident, there is a constant need 
to weigh the evaluations looking for any risks that arise.  If a particular risk is observed 
or noted, it is the responsibility of the appointed risk manager to assess the extent to 
which the risk exists and give the incident command reduction recommendations for a 
safer operation. 
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Unit 5 Quiz 
 

1. Incident Command System (ICS) is a management system used to organize 
emergency response. 

a. True 
b. False 
 

2. Which of the following is an example of an incident that could use ICS. 
a. Fire 
b. Medical 
c. Natural Disaster 
d. All of the above 
 

3. ICS started in California in the 1970’s following a series of catastrophic fires. 
a. True 
b. False 
 

4. The good thing about ICS is that it can be divided into sub-sections as needed. 
a. True 
b. False 
 

5. Branch Director is under the Planning Chief and are responsible for Incident 
Action Plan. 

a. True 
b. False 
 

6. Strike Team / Task Force Leader monitors work progress and makes changes, 
when necessary. 

a. True 
b. False 
 

7. Emergency Response Branch Director develops the Operations portion of the 
Incident Action Plan. 

a. True 
b. False 
 

8. Volunteer coordinator is a person that volunteers for work at the scene of an 
incident and works under the Operations Section. 

a. True 
b. False 
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9. Which of the following ICS forms are for the Incident Briefing? 
a. ICS Form 201 
b. ICS Form 202 
c. ICS Form 203 
d. ICS Form 204 
 

10. Part of the job for a WMD Tech is to be very familiar with Asset Acquisition for 
resources that are local, regional, State and Federal. 

a. True 
b. False 
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Unit 6 
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Unit 6 – C.B.R.N.E. 

Scope of Unit 
This unit will reference review material from the Ohio Performance – Defensive 
(Operations) course and will expound on how the Performance – Offensive technician 
needs to use that information to make decisions for rescue, evacuation, mitigation and 
cleanup. 

Learning Objectives 
At the completion of this unit the student will be able to give specific considerations to 
rescue, evacuation and mitigation when dealing with WMD releases. 

Student Performance Objectives18 
• Be able to recognize types of WMD agents or materials. Know how to use and 

read results from diagnostic and sampling equipment and reading instruments. 
Understand the limitations of the detection or diagnostic instruments and devices 
provided by the department. 

• Know how to use and read results from diagnostic and sampling equipment and 
reading instruments.  

• Understand the limitations of the detection or diagnostic instruments and devices 
provided by the department. 

• Know how to use and read results from medical diagnostic and sampling 
equipment and reading instruments.  

• Be able to recognize the types of hazardous materials or WMD agents that may 
be present on victims. 

• Recognize the dangers and aspects inherent in hazardous materials or WMD 
events. 

• Know the methods, limitations, and operating procedures for sampling equipment 
use to collect solids (including particulate materials), liquids, and gases for 
detection, identification, classification, and verification of hazardous materials 
and WMD agents. 

• Have training and experience in emergency medical basic life support treatment, 
rescue of contaminated victims and responders, selection of appropriate 
procedures for decontamination of persons and equipment, and in protection of 
personnel involved in transporting victims exposed to WMD agents. Assist the 
emergency medical group that is on the scene and the incident commander in 
coordinating this support. 

• Have the training and experience to assist the incident commander in 
establishing safety procedures for performing specialized tasks to lower the level 
of hazard from the potential WMD agent or hazardous materials. 

                                            
18 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf 
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• Follow procedures for operating sampling equipment. Understand limitations for 
collecting solids (including particulate materials), liquids, and gases for detection, 
identification, and classification of potential WMD agents and materials and for 
verification of such materials if needed. Use technical reference materials as 
needed in performing these tasks. 

• Must be able to successfully complete competency evaluation 012 and 015. 

Resource List 
• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
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Branch Davidians 

Waco, Texas 
April 19, 1993 

Introduction 
 
Chemical, Biological, Radiological, Nuclear, and explosives (CBRNE) are the weapons 
of mass destruction likely to be used in a terrorist event. 

WMD Event Recognition 
At the awareness and operations level we have repeated many times the need to be 
able to recognize and identify terrorism incidents. In this unit we will review those clues.  
 
Occupancies & Locations 
There are certain places where a terrorist is likely to attack: Government buildings; 
stadiums; shopping malls; military installations; iconic structures. These incident we are 
responding to just might not be an accident.  
Type of Event.  
The type of event will also be a clue of an attack: political rallies; demonstrations; 
celebrations draw interest from criminal elements and /or terrorists.  
 
Timing of Event.  
The timing of an event may be of importance to a 
group of people wishing to demonstrate their beliefs 
at a specific date and time or an anniversary of 
something important to them. The timing of an event 
should be regarded as important as the 
occupancy/location and type of event. Take note of:  
 

 Historically significant days; 
 Birthdays; 
 A specific day of the week; and  
 The time of day 

  
On-Scene Warning Signs.  
When responding to the scene of any type of incident, you will want to watch for 
anything that leads you to a suspect criminal activity. Some warning signs that lend to 
the recognition of a C.B.R.N.E release may include:  
  

 Unexplained patterns of mass illnesses or deaths; 
 Unusual odors or tastes; 
 Unexplained skin, eye, or airway irritation; 
 Unexplained vapor clouds, mists, and plumes;  
 Unusual chemical containers, spray devices, or lab equipment; 
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July 8, 2005 London Bombings 

 Items or containers that appear out of place at unusual incidents;  
 Fires of unusual behavior; and, 
 Anything that appears to be “not normal” 

 

WMD CBRNE Identification 
  
When a responder recognizes an incident may be a WMD event they must try to identify 
the hazard. Gaining more knowledge about the hazard you are facing will allow 
responders to formulate a safe plan for response.  
  
Whenever you are identifying a hazard, you should verify your identification with other 
resources that are available.  
  
Secondary Devices 

 
Always consider the possibility that the hazard was purposely 
intended to harm and that the responder may be the next target. 
Responders should always be vigilant of secondary devices.   
 

 
Secondary devices activate after the 
initial cause of the incident. These 
secondary devices are many times set 
adjacent to the incident with the intent 
to harm response efforts, evacuation 
routes or staging areas. Every 
responder should be cognizant of 
secondary devices. Any secondary 
devices found during a response must 
be considered part of the total 
hazardous incident and handled 
appropriately during the response 
effort.  
 

CHEMICAL19 
Industrial Chemicals  
Toxic Industrial Chemicals (TIC) spills occur routinely each year,  often with far-reaching 
consequences. Terrorists and saboteurs use chemicals commonly found in the 
communities of industrialized nations to create improvised explosives, incendiaries, and 
chemical agents. The industrial chemicals are used in place of military chemical agents 
                                            
19 Refer to the Performance Level – Defensive (Operations Level) for additional reference materials, 
Module 2. 
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due to the difficulty and danger in manufacturing, obtaining, or dispersing the military 
agent.  The common chemicals can be easily obtained and deliver a similar effect.  
  

Chemical Agents - Chemical agents are classified into categories 
according to their effect on the body. Categories of chemical agents include 
neurotoxins (nerve agents), chemical asphyxiants (blood agents), 
pulmonary agents (choking agents), vesicants (blister agents), and 
antipersonnel agents (riot control agents). The agents are used to 
incapacitate and in some cases, to kill. There is considerable variability in 

properties of chemicals. Chemical agents can be weaponized by: adding stabilizers to 
to prevent degradation; adding thickeners to increase viscosity and persistency; and, by 
developing effective means of dispersal. Temperature, volatility, vapor pressure, vapor 
density, wind speed and the physical properties of the compound, are all factors that  
impact the effect a chemical could have and should be taken into account for use in a 
terrorist attack. 
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BIOLOGICAL 
 
Characteristics of Biological Warfare Agents 
  
Infectivity - The ease with which microorganisms establish themselves in a host 
species. Microorganisms with high infectivity cause disease with a very few organisms, 
while those with low infectivity require a larger number. High infectivity does not 
necessarily mean that the signs and symptoms of disease appear more quickly or that 
the illness is more severe. 
  
Pathogenicity - The ability of an infectious agent to cause disease in a susceptible 
host.  
  
Transmissibility – The ease with which an agent is passed from person to person. 
Some biological agents can be spread directly person-to-person by touch or close 
contact, some are spread by indirect transmission (e.g. arthropod vectors). 
 
Infective Dose or the Intoxicating Dose – The entry of a sufficient number of 
microorganisms or quantity of toxin into the body from an exposure to an infectious 
agent. The agent may then multiply to produce disease. 
 
Incubation Period – The time between exposure and the appearance of signs and 
symptoms is known as the incubation period. The infective dose, virulence and route of 
entry are governed by two variables: the initial rate of replication and host 
immunological factors. 
 
Virulence - The quickness and severity of illness caused by an agent. Additionally, this 
term describes how severe the signs and symptoms are and the ability of a pathogen to 
overcome body defenses. Different microorganisms and different strains of the same 
microorganism can cause diseases of different quickness and severity.  
  
Lethality – Lethality indicates the ease with which an agent causes death in a 
susceptible host/population.  
  
Stability - An agent’s ability to survive and withstand environmental factors including: 
temperature, relative humidity, atmospheric pollution and sunlight. A measurement of 
stability is an agent's decay rate for example, "aerosol decay rate". 
  
Toxicity - The amount of poison an agent produces, which, in turn, influences the 
severity of illness or injury.  
  
Additional factors that may influence the suitability of a microorganism or toxin to serve 
as a biological weapon include: availability; ease of production; stability when stored or 
transported; production cost; ability to produce high mortality/morbidity rates or fear; 
and, ease to disseminate. 
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Alphabetical listing of Biological Agents 
A 
Anthrax (Bacillus anthracis) 
Arenaviruses 
  
B 
Bacillus anthracis (anthrax) 
Botulism (Clostridium botulinum toxin) 
Brucella species (brucellosis) 
Brucellosis (Brucella species) 
Burkholderia mallei (glanders) 
Burkholderia pseudomallei (melioidosis) 
  
C 
Chlamydia psittaci (psittacosis) 
Cholera (Vibrio cholerae) 
Clostridium botulinum toxin (botulism) 
Clostridium perfringens (Epsilon toxin) 
Coxiella burnetii (Q fever) 
  
E 
Ebola virus hemorrhagic fever 
E. coli O157:H7 (Escherichia coli) 
Emerging infectious diseases such as Nipah virus and hantavirus 
Epsilon toxin of Clostridium perfringens 
Escherichia coli O157:H7 (E. coli) 
  
F 
Food safety threats (e.g., Salmonella species, Escherichia coli O157:H7, 
Shigella) 
Francisella tularensis (tularemia) 
  
G 
Glanders (Burkholderia mallei) 
  
L 
Lassa fever 
  
M 
Marburg virus hemorrhagic fever 
Melioidosis (Burkholderia pseudomallei) 
  
P 
Plague (Yersinia pestis) 
Psittacosis (Chlamydia psittaci) 
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Q 
Q fever (Coxiella burnetii) 
  
R 
Ricin toxin from Ricinus communis (castor beans) 
Rickettsia prowazekii (typhus fever) 
  
S 
Salmonella species (salmonellosis) 
Salmonella Typhi (typhoid fever) 
Salmonellosis (Salmonella species) 
Shigella (shigellosis) 
Shigellosis (Shigella) 
Smallpox (variola major) 
Staphylococcal enterotoxin B 
  
T 
Tularemia (Francisella tularensis) 
Typhoid fever (Salmonella Typhi) 
Typhus fever (Rickettsia prowazekii) 
  
V 
Variola major (smallpox) 
Vibrio cholerae (cholera) 
Viral encephalitis (alphaviruses [e.g., Venezuelan equine encephalitis, eastern 
equine encephalitis, western equine encephalitis]) 
Viral hemorrhagic fevers (filoviruses [e.g., Ebola, Marburg] and arenaviruses 
[e.g., Lassa, Machupo]) 
  
W 
Water safety threats (e.g., Vibrio cholerae, Cryptosporidium parvum) 
  
Y 
Yersinia pestis (plague)
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Biological Agent Prehospital Care Reference Chart 

AGENT DETECTION TREATMENT 
Anthrax I: 1–6 d.  FLS.  Possible widened 

mediastinum.  Gram stain (gram-
positive rod) of blood and blood 
culture (late).  

TBI: treatment may be delayed 24 h. until 
cultures from incident site available. 
PEP (only if instructed by govt. officials): 
ciprofloxacin or doxycycline po x 8 wks. 
Severe cases: ciprofloxacin, doxycycline, or 
penicillin IV. 

Cholera I: 4 h–5 d.  Severe gastroenteritis 
with "rice water" diarrhea. 

Oral rehydration with WHO solution or IV 
hydration. 
Tetracycline, doxycycline (dosage as below or 
300 mg one time)  po for 3 d.  Ciprofloxacin or 
norfloxacin po for 3 d. if resistant strains. 

Plague I: 2-3 d.  FLS. 
CXR: patchy infiltrates or 
consolidation. 
Gram stain of lymph node 
aspirate, sputum, or CSF (gram 
negative, non-spore forming rods).

Isolation. 
PEP: doxycycline or ciprofloxacin for 7 days 
Symptomatic: gentamicin or doxycycline IV for 
10–14 days. 
Meningitis: chloramphenicol. 

Tularemia I: 2-10 d.  FLS. Gentamicin for 10–14 d. 
Q Fever I: 10-40 d.  FLS. Most cases self-limited. 

Tetracycline or doxycycline po for 5–7 d. 
Smallpox I: 7-17 (avg. 12) d.  FLS.  Later 

erythematous rash that 
progresses to pustular vesicles. 
Electron or light microscopy of 
pustular scrapings.  PCR.   

Isolation. 
PEP: vaccinia vaccine scarification and vaccinia 
immune globulin IM. 

Viral Encephalitides I: 1-6 d. FLS. 
Immunoassay. 

Supportive. 

Viral Hemorrhagic Fevers I: 4-21 d.  FLS.  Easy bleeding 
and petechiae. 
Enzyme immunoassay. 

Isolation.  Supportive care. 
Some respond to ribavirin. 

Botulism I: 1-5 d.  Descending bulbar, 
muscular and respiratory 
weakness. 

Supportive. 
PEP: toxoid. 
Symptomatic: anti-toxin. 

StaphylococcusEnterotoxin B I: 3-12 h.  FLS. Supportive. 
Ricin I: 18-24 h.  FLS, pulmonary 

edema, and severe respiratory 
distress. 

Supportive. 

T-2 Mycotoxins I: 2-4 h.  Skin, respiratory and GI 
symptoms. 

Supportive. 

Abbreviations: CSF: cerebro-spinal fluid.  CXR: chest x-ray.  d: days.  h: hours.  FLS: flu-like symptoms.  GI: gastro-intestinal.  I: 
incubation period. 
PCR: polymerase chain reaction.  PEP: post-exposure prophylaxis.  TBI: threatened biologic incident.  WHO: World Health 
Organization. 
Dosages: Chloramphenicol: 50-75 mg/kg/d, divided q 6 hrs.  Ciprofloxacin: po: 500 mg q 12 h.; IV: 400 mg q 8-12 h.  Doxycycline: po: 
100 mg q 12 hrs; IV: 200 mg initially then 100 mg q 12 h.  Erythromycin: po: 500 mg q 6 h.  Gentamicin: 3-5 mg/kg/d.  Norfloxacin: po: 
400 mg.  Penicillin: IV: 2 million units q 2 h.  Tetracycline: po: 500 mg q 6 h.  Streptomycin: IM: 15 mg/kg, BID.  Vaccinia immune 
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globulin: IM: 0.6 mL/kg.   
WHO solution: 3.5 g NaCl, 2.5 g NaHCO3, 1.5 g KCl and 20 g of glucose per liter of water. 

 

Biological Recognition Reference Chart 
 

Agent 
Type Name of Agent Rate of 

Action 
Effective 
Dosage Symptoms/Effects 

Bacillus anthracis  
 Causes anthrax 

Incubation:  
1 to 6 days  
Length of 
illness: 
1 to 2 days  
Extremely high 
mortality rate 

8,000 to 50,000 
spores 

Fever and fatigue; often followed 
by a slight improvement, then 
abrupt onset of severe respiratory 
problems; shock; pneumonia and 
death within 2 to 3 days 

Yersinia pestis  
 Causes plague 

Incubation: 
2 to 10 days 
 
Length of 
illness: 
1 to 2 days  
Variable 
mortality rate 

100 to 500 
organisms 

Malaise, high fever, tender lymph 
nodes, skin lesions, possible 
hemorrhages, circulatory failure, 
and eventual death 

Brucella suis  
 Causes brucellosis 

Incubation: 
5 to 60 days  
2% mortality 
rate 

100 to 1,000 
organisms 

Flu-like symptoms, including fever 
and chills, headache, appetite loss, 
mental depression, extreme 
fatigue, aching joints, sweating, 
and possibly gastrointestinal 
symptoms.  

Bacteria  

Pasturella tularensis  
 Causes tularemia  
 Also known as 

rabbit fever and deer 
fly fever 

Incubation: 
1 to 10 days 
 
Length of 
illness: 
1 to 3 weeks  
30% mortality 
rate 

10 to 50 
organisms 

Fever, headache, malaise, general 
discomfort, irritating cough, weight 
loss 

Rickettsiae Coxiella burnetti  
 Causes Q-fever 

Incubation: 
2 to 14 days 
 
Length of 
illness: 
2 to 14 days  
1% mortality 
rate 

10 organisms Cough, aches, fever, chest pain, 
pneumonia 
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Agent 
Type Name of Agent Rate of 

Action 
Effective 
Dosage Symptoms/Effects 

Variola virus  
 Causes smallpox 

Incubation: 
average 12 
days  
Length of 
illness: 
several weeks  
35% mortality 
rate in un- 
vaccinated 
individuals 

10 to 100 
organisms 

Malaise, fever, vomiting, 
headache appear first, followed 2 
to 3 days later by lesions  
Highly infectious 

Venezuelan equine 
encephalitis virus 

Incubation: 
1 to 5 days  
 
Length of 
illness: 
1 to 2 weeks  
Low mortality 
rate 

10 to 100 
organisms 

Sudden onset of fever, severe 
headache, and muscle pain  
Nausea, vomiting, cough, sore 
throat and diarrhea can follow 

Viruses 

Yellow fever virus  

Incubation: 
3 to 6 days  
Length of 
illness: 
1 to 2 weeks  
5% mortality 
rate 

1 to 10 
organisms 

Severe fever, headache, cough, 
nausea, vomiting, vascular 
complications (including easy 
bleeding, low blood pressure) 

Toxins 

Saxitoxin  
 Produced by blue-

green algae commonly 
ingested by shellfish, 
mussels in particular 

Time to effect: 
minutes to 
hours 
 
Length of 
illness: 
Fatal after 
inhalation of 
lethal dose 

10 micrograms 
per kilogram of 
body weight 

Dizziness, paralysis of respiratory 
system, and death within minutes 
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Agent 
Type Name of Agent Rate of 

Action 
Effective 
Dosage Symptoms/Effects 

Botulinum toxin  
 Causes botulism  
 Produced by 

Clostridium botulinum 
bacterium 

Time to effect:  
24 to 36 hours 
 
Length of 
illness: 
24 to 72 hours  
65% mortality 
rate 

.001 
microgram per 
kilogram of 
body weight 

Weakness, dizziness, dry throat 
and mouth, blurred vision, 
progressive weakness of muscles 
Interruption of neurotransmission 
leading to paralysis  
Abrupt respiratory failure may 
result in death 

Ricin  
 Derived from castor 

beans 

Time to effect: 
few hours 
 
Length of 
illness: 
3 days  
High mortality 
rate 

3 to 5 
micrograms 
per kilogram of 
body weight 

Rapid onset of weakness, fever, 
cough, fluid build-up in lungs, 
respiratory distress 

 

Staphylococcal 
enterotoxin B (SEB)  

 Produced by 
Staphylococcus aureus 

Time to effect: 
3 to 12 hours 
 
Length of 
illness: 
Up to 4 weeks 

30 nanograms 
per person 

Fever, chills, headache, nausea, 
cough, diarrhea, and vomiting 
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RADIOLOGICAL & NUCLEAR 

Radiation 

Radiation is energy. It is emitted from an atom in the form of either particles or 
electromagnetic waves. Ionizing radiation contains enough energy to physically change 
(ionize) atoms and has the potential for harmful biological effects. 
 
Atomic Properties 
The simplest structural unit of any element, still retaining the chemical and physical 
characteristics of the element, is the atom. An atom is composed of a nucleus (center) 
with particles (electrons) orbiting around it. The nucleus consists of two particles, 
protons and neutrons.  
 
Electrons - Electrons are small, negative-charged particles that orbit the nucleus.  

 
Proton - Protons are large particles that have a positive charge. The proton is more 
than 1000 times bigger than the electron.  

 
Neutron - Neutrons have no charge (neutral) and are slightly larger than the proton.  
 
Isotopes 
All atoms of one element must have the same number of protons, but they can have 
different numbers of neutrons. The total number of protons and neutrons in an atomic 
nucleus is referred to as the atomic mass (weight).  
 
This is the number that follows the name of an element (Carbon-14, Uranium-238). 
Atoms with the same number of protons (same element), but different atomic mass, are 
called isotopes (Uranium-234, Uranium-235). 
 
Radioactivity 

Radioactivity (radioactive decay) is the process used by “unstable” elements trying to 
gain stability by emitting energy (radiation). The common forms of radioactive decay are 
alpha , beta , gamma, and neutron. 
 
Half-Life - Half-life is the time required for half of the atoms of a given sample to decay. 
Half-life values range from fractions of a second to billions of years.  
 
Types of Radiation 

Alpha Radiation (Large, positive charge, short range in air, easily stopped, can’t 
penetrate paper or outer layer of skin, internal hazard, “bowling ball”) 

363



 
Beta Rays 

 

 
Alpha particles consist of two 
protons and two neutrons bound 
together.  They are very large and 
have a positive electrical charge. 
Alpha radiation has many 
interactions (is highly ionizing), 
over a short path. 
 
Alpha particles are easily  stopped 
by materials and can travel only 2 
to 3 inches in 
air. They can 

be  stopped by  a sheet of paper, or the outer layers of human skin.   
 
Alphas are not an external hazard, but present a high hazard when 
taken into the body through inhalation, ingestion, or absorption. 
 
For comparison; an alpha particle is like a bowling ball. 
 

Beta Radiation (Small, negative charge, medium 
range in air, easily stopped, use metal or plastic as 
shield, external hazard to skin/eyes, internal 
hazard, “ping pong ball”) 
 

Beta particles are small, about the same size as 
an electron. Betas can travel longer distances in 
air (several inches to a few yards) and can have 
more than one  interaction (moderately ionizing). 
 
Beta particles can penetrate the skin, but cannot 
penetrate internal organs. They can be stopped by 
a thin piece of metal, plastic, or an inch of wood.  

 
Beta radiation is not generally an external hazard, but can be for 
skin or eyes. It may present an internal hazard if inhaled, 
ingested, or absorbed. 
 
For comparison; a beta particle is like a ping pong ball. 
 
Gamma Radiation (No mass or size, no charge, very long range in air, not easily 
stopped, use concrete or lead as shield, external hazard, “invisible bullets”) 
 
Gamma  radiation is pure energy that has no mass. It is very highly penetrating but has 
less interaction potential than either alpha or beta radiation.  
 

 
Alpha Rays 

 
Source: Pearson Education, Inc. wps.prenhall.com
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Gamma radiation presents a high 
external hazard. Stopping gamma 
radiation requires materials of high 
density, such as lead or concrete. 
 
Gamma radiation is primarily an 
external hazard. 
 
 For comparison; gamma rays are like 
invisible bullets. 
 
Neutron Radiation (Large, no charge, 

long range in air, hard to stop, use plastic or water as shield, can make other materials 
radioactive, internal and external hazard, “billiard ball”) 
 
Neutron radiation is released from the nucleus of an atom as the result of breaking it. 
Neutron radiation is most often seen associated with nuclear reactors or atomic 
weapons. There are no “natural” neutron emitters. 
 
Due to its large size and energy, neutron radiation has high penetration and high 
ionization potential, but less than alpha radiation. Neutron interactions can sometimes 
result in making the material they interact with radioactive.  
 
The best neutron shields are materials with high hydrogen content. Plastics and water 
make good neutron shields. Neutrons are both an internal and external hazard. 
 
For comparison; a neutron is like a billiard ball. 
 
Radiation Effects 

Injury to living tissue results from  the transfer of energy to atoms and molecules in the 
tissue. These energy transfers can: 
 

• Produce “free radicals” that can kill the cell; 
• Directly damage the cells (break cell parts); and, 
• Damage molecules that regulate cell processes (e.g. DNA, RNA, proteins).  

 
Cells can repair certain levels of damage. At low doses, such as those received every 
day from background radiation, cellular damage is rapidly repaired. At higher doses, 
significantly more cells are damaged and some cell death may result. At extremely high 
doses, cells cannot be replaced quickly enough, and tissues fail to function.  
 
Tissue Sensitivity 

 
Gamma Rays 

 
Source: Pearson Education, Inc. wps.prenhall.com 
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Human tissue differs and each type has a differently sensitive to radiation injury. 
Radiation sensitivity is:  

• In proportion to the rate of cell reproduction (Examples: embryos, blood forming 
organs, and reproductive organs all have rapidly reproducing cells and are very 
sensitive to radiation) and, 

• In inverse proportion to cell specialization (Examples: Nerve cells and muscle 
cells have less rapidly dividing cells and are less sensitive to radiation). 

Immediate and Delayed Effects 

Radiation effects can be categorized by when they appear.  
• Prompt effects: such as nausea, vomiting, fatigue seen immediately after large 

doses of radiation delivered over short periods of time.  
• Delayed effects: things like after a radiation exposure 
 

 Immediate Effects 
High doses delivered to the whole  body within short periods of time can produce effects 
such as blood cell changes, fatigue, diarrhea, nausea and death.  These effects can 
develop within hours, days, or weeks, depending on the dose. The larger the dose, the 
more rapidly a given effect may occur.  
 
Delayed Effects 
Delayed effects like cataracts, cancer, or genetic problems may appear months or years 
after an exposure to radiation. 
 
Radiation Dose and Activity 

 
Radiation Dose 
Dose is general term for the quantity of radiation absorbed. Exposure to radiation is 
referred to as receiving “radiation dose”.  
 
The three ways to control radiation doses are: 

• Time - the shorter the exposure time, the lower the dose. 
• Distance - the closer you are to the source, the greater the dose. 
• Shielding - the use of appropriate materials between you and the source or 

radiation is called shielding. Common shielding materials include lead, cement, 
and water. Any shielding material is better than none.  

 
Always remember - Radiation that doesn't hit anybody doesn't hurt anybody! 
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 Radiation Activity 

The term activity is used to describe “how much” of a radioactive material is in a given 
container or area. It describes the number of radioactive decays that can occur per unit 
time. 
 
Radiation Measurements 

Dose Measurement 
The most frequently seen dose measurement unit is the Rem, or multiples of this unit.  
The multiples are associated with a prefix, such as, milli (m) means 1/1000. For 
example, 1 rem = 1,000 mrem. Micro (µ) means 1/1,000,000. So, 1 rem = 1,000,000 µ 
rem. 
 
A Dose Rate is the amount of dose delivered per unit of time. It is usually expressed as 
rem per hour, or millirem per hour. The dose rate is commonly used to indicate the level 
of hazard from a radioactive source.  
Activity Measurement 

The unit called the Curie (Ci) is used to describe activity. Prefixes are applied as 
needed.  
 
1 Curie (1Ci) is fairly large, while 1 µCi is very small, and 1 MCi (mega or 1,000,000) is 
extremely large. Activity can also be measured in units of "disintegrations per minute" 
(dpm).  
 
Radioactive Contamination 

Radioactive contamination is simply a radioactive material in a place where you do not 
want it. It is like dirt, you don’t want it on you and it can be removed. Contamination is 
measured using units of activity per surface area (example: dpm/100 cm2). 
  
Common Radioactive Materials 

Americium - Amercium-241 is used in smoke detectors. Primarily an alpha emitter, but 
is detectable with standard radiation instruments. An internal hazard. 
 
Cesium - Cesium-137 is commonly found in medical devices and industrial gauges. It 
emits gamma radiation and can easily be detected. It is an external hazard. 
 
Cobalt - Cobalt-60 is used in medical devices, industrial radiography, and commercial 
food irradiators. It emits high energy gammas and is easily detectable. It is an external 
hazard. 
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Depleted Uranium - Depleted Uranium emits alpha, beta, and gamma radiation. It is 
not considered a radiation threat. It is found in armor-piercing munitions, armor, and in 
aircraft counterweights.  
 
Iodine - Iodine-131 is routinely used in medicine and research. The major emissions 
are mid-energy gamma and high energy beta radiations. It is both an external and 
internal hazard. 
 
Phosphorus - Phosphorus-32 is found in research laboratories and in medical facilities 
where it is used as a tracer. It has a  high energy beta particle and can be detected with 
a beta-gamma detector. It is a minor external and internal hazard. 
 

EXPLOSIVE 

Explosives are classified as low or high explosives according to their rates of 
decomposition. Low explosives burn rapidly (or deflagrate). High explosives ordinarily 
detonate. There is no sharp line of demarcation between low and high explosives. The 
chemical decomposition of an explosive may take years, days, hours, or a fraction of a 
second. The slower forms of decomposition take place in storage and are of interest 
only from a stability standpoint. Of more interest are the two rapid forms of 
decomposition, burning and detonation. The term "detonation" is used to describe an 
explosive phenomenon of almost instantaneous decomposition. The properties of the 
explosive indicate the class into which it falls. In some cases explosives may be made 
to fall into either class by the conditions under which they are initiated.  
 
Low Explosives 

Low explosives burn rapidly rather than detonate. The most common type of low 
explosive is gunpowder. It serves as a propellant to shoot ammunition from guns and 
other weapons. Fireworks are also low explosives. Low explosives are normally 
employed as propellants. They undergo auto-combustion at rates that vary from a few 
inches per second up to 3,300 feet per second. 
 
Black Powder - Black powder is one of the most dangerous 
explosives known to man.  It is very sensitive to friction, heat, 
impact, electric and nonelectric sparks.  Black powder does not 
deteriorate with age or exposure.  If black powder was to be 
submerged in water and dried it would have the same explosive 
properties as if never wetted at all.  Black powder is composed 
of potassium nitrate or sodium nitrate and sulfur and charcoal.  
The granules are usually black and irregular in size.  
Commercially black powder is found in sizes Fg, FFg, FFFg, 
FFFFg,.  Black powder is sold and specified using two 
parameters, its weight and the size of the granules.  Black 
powder weight is measured in different units.  Modern shells 

 
Black Powder 
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have the weight listed in Drams. Powder sold in cans is measured in ounces or lbs., and 
recommended black powder loads are measured in grains (a unit of volume).   

 

Safety Fuse - It has a black powder core that burns at a 
predetermined rate.  At the end of the safety fuse it transmits a 
spit of flame to the primary explosive material, usually a 
nonelectric detonator. 
 
Photoflash Powder - The main ingredient in flash powder is 
potassium perchlorate.  The potassium perchlorate is mixed 
with aluminum or sulfur.  Flash powder is extremely sensitive to 
heat and sparks and burns rapidly causing a flash of light.  
Flash powder is usually gray/silver in color due to the use of 

aluminum in the mixture.  It is very common to find flash powder at sites where illegal 
explosive devices are being made. 
High Explosives 

These are normally employed in warheads. They undergo detonation at rates of 3,300 
to 28,500 feet per second. High explosives are conventionally subdivided into two 
classes and differentiated by sensitivity:  
  
The two main categorizations of high explosives are primary and secondary.  
 
Primary - extremely sensitive to shock, friction, and heat. They will burn rapidly or 
detonate if ignited. Primary explosives should be handled in small quantities. They are 
very sensitive to heat, and even a spark of static electricity can cause them to explode. 
A few primary explosives include lead azide, lead styphnate, and mercury fulminate.  
They are usually used in detonators to set off other explosives. 
 
Secondary - relatively insensitive to shock, friction, and heat. They may burn when 
ignited in small, unconfined quantities; detonation occurs otherwise. Secondary high 
explosives detonate with greater power than primary explosives but are less sensitive.  
They usually require a detonator to set them off. Common types of high explosives 
include nitroglycerin; RDX; TNT; PETN; and pentolite, a combination of TNT and PETN.  
Most high explosives are used commercially for blasting and excavating, but they also 
are used by the military in grenades, bombs, and artillery shells. High explosives can be 
mixed with substances called plasticizers to produce plastic explosives. Plasticizers, like 
such as oil and wax, make it easy to shape explosives into 
various forms.  Plastic explosives have been used mostly by 
terrorists because of the ease of concealment but it has been 
used in bombs and by the armed forces in land mines.  
 

Blasting Agents  (tertiary) are the safest and least expensive 
explosives used in industry.  They are usually used to blast 

 
Safety Fuse 

 
Ammonium Nitrate 
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away rock in excavating and mining operations.  Common blasting agents include 
dynamite and mixtures of ammonium nitrate and fuel oil (ANFO).  
 

 

 

 

 

WMD Diagnostic Tools20 

To classify a substance you must remember that in the Awareness and Operations 
courses you were given the nine classifications of hazardous materials according to the 
U.S. Department of Transportation. These classes are based upon a product’s ability to 
cause harm. We will learn to classify and verify products by using basic field survey 
instruments. These instruments are more commonly known as air monitors or direct 
reading instruments. 
 
Hazardous Materials Classes: 

• Class 1 Explosives; 
• Class 2 Flammable, non-flammable or poisonous compressed gases; 
• Class 3 Flammable liquids; 
• Class 4 Flammable solids, spontaneous combustible materials or dangerous 

when wet materials; 
• Class 5 Oxidizers or organic peroxides; 
• Class 6 Toxic, poisonous and biological materials; 
• Class 7 Radioactive materials; 
• Class 8 Corrosives; and, 
• Class 9 Other regulated materials. 

 

Real-time air monitoring is essential to identify potential airborne hazards. Airborne 
contaminants can present a significant threat to human health. Identifying and 
quantifying these contaminants by air monitoring is an essential component of the 
health and safety program during a HazMat Incident. In addition to classifying and 
verifying the presence of hazardous materials, air-monitoring data can also be used for: 

 
• Assessing the health risks to the public and workers; 

                                            
20 This section deals primarily with WMD diagnostic detection tools.  For review and reference of 
additional diagnostic tools refer to Module 1 Unit 2 of the HAZMT Technician manual. 

 
Electric Blasting cap shown here, as with most blasting caps, 
use a small amount of primary explosive to detonate the base 

charge. 
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• Selecting and verifying PPE levels; 
• Delineating work zones and areas where protection levels are needed; 
• Determining the extent and direction of dispersion; and, 
• Selecting actions to mitigate hazards safely and effectively. 

 

Direct-reading instruments were developed as early-warning devices for use in 
industrial settings, where leaks or an accident could release a high concentration of a 
known chemical. Today, some direct-reading instruments can detect low concentrations 
of contaminants in the parts-per-million (ppm) range. Direct-reading instruments provide 
information at the time of sampling and do not require sending samples to a laboratory 
for subsequent analysis. This ability of direct-reading instruments to provide real-time 
data enables rapid decision-making. 
Ion Mobility 
Spectrometry 

An Ion Mobility 
Spectrometer (IMS) is a 
spectrometer capable of 
detecting and identifying 
very low concentrations 
of chemicals based upon 
the differential migration 
of gas phase ions 
through a homogeneous 
electric field. IMS 
devices come in a wide 
range of sizes (often 
tailored for a specific 
application) and are 
capable of operating 
under a broad range of conditions. Systems operated at higher pressure (i.e. 
atmospheric conditions, 1 atm or 760 Torr) are also accompanied by elevated 
temperature (above 100° C), while lower pressure systems (1-20 Torr) do not require 
heating. Elevated temperature assists in removing ion clusters that may distort 
experimental measurements. 
 
Ion mobility spectrometry (IMS) is capable of separating ionic species at atmosphere 
pressure and promises to have applications in detecting chemical warfare agents, 
explosives, and drugs. Miniaturization of such instruments can potentially provide "shirt 
pocket" devices that deliver information about ambient chemical species. We have been 
studying fundamental advantages and technical barriers in developing miniature ion 
mobility spectrometry. Our current miniature IMS demonstrates a feasible resolution and 
high sensitivity in separating ion mobility spectra produced by photoionization of NO, 

Figure 24 - Ion Mobility Spectrometry 
http://www.ornl.gov/sci/lsm/mimspec.html  
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O2, and methyl-iodide. Broadening induced by Coulomb repulsion was determined to 
have a major effect on the resolution of the miniature device. 
 
Future and Acknowledgement 
To improve resolution, replacement of laser ionization with a corona discharge source 
may be helpful. Future devices may be possible that employs the manufacturing 
advantages of photolithography and micromachining. Microfabricated IMS devices could 
find application as process and field chemical sensors where conditions are well 
characterized. These miniature devices may also be relevant to more complex analysis 
scenarios when coupled to microfabricated gas or liquid phase chemical separation 
devices. This research was sponsored by the US DOE, Office of Research and 
Development.21 
Photo Ionization Detectors (PID) 

A photo ionization detector or PID uses an ultraviolet (UV) lightsource to break 
molecules to positively charged ions that can easily be counted with a detector. 
Ionization occurs when a molecule absorbs high energy UV light, which excites the 
molecule, and results in temporary loss of a negatively charged electron and the 
formation of positively charged ion. The gas becomes electrically charged. 
 
In the PID, the charged particles produce a current that is amplified and displayed on a 
meter as "ppm" (parts per million) or "ppb" (parts per billion). The ions recombine after 
passing the detector to reform their original molecules. 
 
Typical photoionization detectors measure volatile organic compounds and other toxic 
gases in concentration from 1ppb to 10,000ppm. The photoionizaton detector is the 
most efficient and inexpensive type of gas detector. They are capable of giving 
instantaneous readings and monitoring continuously. They are widely used in military, 
industrial, and confined working facilities for safety. 
 
PIDs are used as monitoring solutions for: 
 

• Lowest exposure level measurements; 
• Ammonia detection; 
• Hazardous materials handling; 
• Arson investigation; 
• Industrial hygiene; 
• Indoor air quality; 
• Environmental contamination and remediation; and, 
• Cleanroom facility maintenance. 

 
A PID is an ion detector which uses high-energy photons, typically in the UV range, to 
produce ions. As components elute from the GC's column they are bombarded by high-

                                            
21 Jun Xu , William B. Whitten, and J. Michael Ramsey, Micro Ion Mobility Spectrometry Technology, 
http://www.ornl.gov/sci/lsm/mimspec.html  
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energy photons and are ionized. The ions produce an electric current, which is the 
signal output of the detector. The greater the concentration of the component, the more 
ions are produced, and the greater the current. 
Flame Ionization Detectors (FIDs) 

An FID is an ion detector which uses an air-hydrogen flame to produce ions. As 
components elute from the GC's column they pass through the flame and are burned, 
producing ions. The ions propogate an electric current, which is the signal output of the 
detector. The greater the concentration of the component, the more ions are produced, 
and the greater the current. 
 
FIDs essentially can only detect components which can be burned. Other components 
may be ionized by simply passing through the FIDs flame, but they tend not to create 
enough signal to rise above the noise of the detector. 
 
This selectivity can be a problem or an advantage. For example, and FID is excellent for 
detecting methane in nitrogen, since it would respond to the methane but not to the 
nitrogen. 
 
FIDs are best for detecting hydrocarbons, and other easily flammable components. 
They are very sensitive to these components, and response tends to be linear across a 
wide range of concentrations. 
 
However, FIDs destroy most, if not all of the components they are detecting. For 
example, with a TCD the components can continue on to another detector after passing 
through the TCD, as it is considered a non-destructive detector. (This can be useful for 
analyzing complex mixtures where different detectors are needed because of differing 
detector selectivities.) However, with an FID, most components are destroyed and no 
further detection is possible. 
 
For this reason, in multiple-detector situations, the FID is almost always the last 
detector. 
 
Flame Spectrophotometer Detector (FPDs) 

The flame spectrophotometer detector is a relatively new technology that shows great 
promise to detect and quantify all associated IDLH issues for emergency responders 
that have to perform an initial assessment during a WMD event.  The same problems 
that originally plagued FID technologies hampered the FPDs meters as well.  Both 
systems have a similar engineering process for emitting a flame using hydrogen and air, 
and both were considered impractical due to the meter size and high volume of 
hydrogen needed to produce a constant flame within the combustion chamber. 
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FPD technologies produce a very stable and quantifiable method in detecting and 
identifying hazardous materials, and with new engineering designes, the FPDs have 
become more affordable for the emergency response community. 
Surface Acoustic Wave / Gas Chromatograph (SAAW/GC) 

SAW/GC meters are another of the new and emerging technologies to show great 
potential in the detection and identification of TICs and chemical warfare materials.  The 
United States Department of Defense (DOD) has selected this technology for use in the 
inter-service joint chemical agent monitor program (JCAD).  SAW/GC technologies have 
been applied to the mobile communications field and music recording business for over 
a decade. 
Most cell phones have used some form of this technology – crystalline chip sets that 
produce and transmit signals to satellites and antennae arrays. 
 
The acoustic values of the crystals can be applied in conjunction with engineered 
principles of operation found in gas chromatograph systems for an very accurate 
reading of a possibly toxic environment to the emergency responder. 

Medical monitoring equipment 
The WMD Tech should have a working knowledge of how to read results from medical 
diagnostic and sampling equipment and reading instruments.  In addition to having a 
working knowledge of how medical monitoring instruments work, the WMD tech should 
be able to recognize the signs and symptoms of exposure as well as the types of 
hazardous materials or WMD agents that may be present on victims. 
 

Inherent Dangers of WMD Releases 
WMD Techs should be able to recognize the dangerous aspects inherent in hazardous 
materials or WMD events including the collection of WMD agent evidence.  Additionally, 
it is important to know the methods, limitations, and operating procedures for sampling 
equipment use to collect solids (including particulate materials), liquids, and gases for 
detection, identification, classification, and verification of hazardous materials and WMD 
agents.   

 

Be sure to get appropriate training for the instrumentation that you use at 
your agency either by an experienced person at your agency or from the 
manufacturer. 

Solids 
WMD Techs should follow procedures for operating sampling equipment that have been 
set up in your agency’s SOP. It is important to understand limitations for collecting 
solids (including particulate materials), liquids, and gases for detection, identification, 
and classification of potential WMD agents and materials and for verification of such 
materials if needed.  
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Whenever a WMD Tech is going to be performing diagnostics it is important to use 
technical reference materials as needed in performing these tasks so as to ensure that 
the appropriate protocols are being used. 

Medical 
WMD Techs shall have training and experience in emergency medical basic life support 
treatment, rescue of contaminated victims and responders, selection of appropriate 
procedures for decontamination of persons and equipment, and in protection of 
personnel involved in transporting victims exposed to WMD agents. This is important so 
that the WMD Tech can assist the emergency medical group that is on the scene and 
the incident commander in coordinating this support. 
Medical Safety Procedures 
The WMD Tech should have the training and experience to assist the incident 
commander in establishing safety procedures for performing specialized tasks to lower 
the level of hazard from the potential WMD agent or hazardous materials.  This can be 
performed in a number of different ways but should always be within the scope of what 
the WMD Tech has received training on. 

 

NEVER ACT OUTSIDE OF YOUR TRAINING AND ABILITIES. 
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Unit 6 Quiz 
 

1. WMD recognition includes all of the following except__________. 
a. Type of event 
b. Television line up 
c. Timing of event 
d. On scene warning signs 
 

2. When a responder recognizes an incident as a potential WMD situation they 
must try to identify the hazard. 

a. True 
b. False 
 

3.  Because of the harm that can be caused to themselves and to others first
responders should be vigilant to wacth out for? 

a. Bystanders watching 
b. Gravel on the pavement that may be abrasive to PPE 
c. Secondary devices 
d. Primary devices 
 

4. The two types of chemicals that can be used as weapons are Chemical Warfare 
Agents and… 

a. Toxic Independent Chemicals 
b. Extremely Hazardous Chemicals  
c. C.B.R.N.E.s 
d. Toxic Industrial Chemicals 
 

5. Chlorine can not be used as a chemical weapon. 
a. True 
b. False 

 
6. Biological agents have _________________ before signs and symptoms are 

apparent. 
a. no effect 
b. an incubation period 
c. no inoculations 
d. attack modes 
 

7. Treatment for Anthrax exposure is_____________. 
a. Botox 
b. Leukocycline 
c. Ciprofloxacin 
d. Gentimicin 
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8. Half life is defined as the time required for half of the atoms of a given sample of 
radioisotope to decay. 

a. True 
b. False 
 

9. Photo Ionization Detectors (PID) use an ultraviolet (UV) light source to break 
molecules into positively charged ions that can easily be counted with a detector. 

a. True 
b. False 
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Module 2 
Unit 7 

 
 

 

378



 

Unit 7 – Law Enforcement & Investigations 

Scope of Unit 

This unit of instruction will give all Performance – Offensive technician level responders 
the necessary knowledge needed to assist law enforcement during the investigation of a 
WMD deployment or threat of deployment. 

Learning Objectives 

At the completion of this unit the student will be able to describe the expected functions 
of the Performance – Offensive Technician during a law enforcement investigation and 
how their extensive training in HAZMAT and WMD can be of great value. 

Student Performance Objectives22 

• Understand the importance of procedures used by law enforcement in 
conducting a criminal investigation, in coordinating gathering of evidence with law 
enforcement, sharing intelligence, and observing chain of custody in protecting 
crime scene evidence. 

• Follow departmental procedures for requesting law enforcement assistance in 
handling and securing suspicious packages. 

• Recognize the importance of coordination with other agencies on the scene in 
gathering evidence and intelligence. Understand the importance of development 
and sharing of the latest intelligence that has been gathered from the scene, 
including information from special operations activities. Recognize that this 
information should be shared with the on scene incident commander (or 
designee, or the leadership team under the unified command) and the senior law 
enforcement leadership at the scene. 

• Recognize the importance of coordination with other agencies on the scene in 
gathering evidence and intelligence. Understand the importance of development 
and sharing of the latest intelligence that has been gathered from the scene, 
including signs, symptoms, and treatment, as well as information from interviews 
with victims and other potentially contaminated individuals. Recognize that this 
information should be shared with the emergency medical manager, the on-
scene incident commander (or designee, or the leadership team under the 
unified command), and the senior law enforcement leadership at the scene. 

• Know how to collect and forward intelligence regarding potential terrorist/criminal 
actions involving possible WMD agents or hazardous materials. Be able to 
coordinate the gathering of such intelligence from various sources that may be 

                                            
22 Office of Domestic Preparedness. First Responder Guidelines, Published August 1, 2002; Rev B. 
http://www.ojp.usdoj.gov/odp/docs/EmergencyRespGuidelinesRevB.pdf 
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on the scene. Forward this information to the HazMat manager and the incident 
commander (or designee) at the scene. 

• Be able to work with law enforcement to gather evidence in the hot zone 
following scene security measures and safety procedures in coordination with the 
incident commander. 

Resource List 

• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
• US Department of Homeland Security – WMD Crime Scene Management for 

Emergency First Responders23 
 

                                            
23 NOTE:  The majority of information that was written in this unit came from WMD Crime Scene 
Management for Emergency Responders Student Manual, Printed July 2003 in coordination with 
Community Research Associates. 
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Criminal Investigation 

A crime scene is a location where an actual crime has taken place or there is a 
possibility that a crime has taken place. Typical process whereby police are able to link 
an offender to the crime is through the use of investigation and finding of evidence at 
the scene. It is for this purpose that a crime scene is established in order to give police 
the area in which the crime occurred to collect evidence. 
 
A crime scene involving a WMD incorporates all the traits of a crime scene with 
additional components that are conducive to the FBI threat spectrum. 
 
An incident involving a CBRNE agent may turn out to be a WMD event. If this is the 
case, then the scene will be processed as a crime scene no matter what the size of the 
crime scene is. 
 
Key points about a WMD crime scene 

• Emergency responders should consider life safety as the first priority. 
• Every WMD crime scene is different and should be handled accordingly. 
• Initial response to a WMD crime scene may have very few perimeters and be 

difficult to define. 
• WMD crime scenes have the capability to cause mass casualties and 

extraordinary damage or conversely, small damage and few casualties. 
• Initial actions taken by responders at the scene by the emergency responders 

are critical for the preservation of evidence. 
• Once the crime scene has been established, law enforcement should control ALL 

access to the and from the scene. 
 

Recognition of Criminal Activity 

WMD Techs should follow departmental procedures for requesting law enforcement 
assistance in handling and securing suspicious packages or suspicious persons. 
FBI System for predicting threats 

The FBI system can be divided into four levels: 
 

• Minimum (Level 1) – A threat has been received, but the information and 
intelligence do not warrant any actions beyond normal notifications or placing 
assets or resources on heightened alert. 
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• Potential (Level 2) – Intelligence or an articulated threat does indicate the 
potential for a terrorist incident but the threat has not yet been determined as 
credible. 

 
• Credible (Level 3) – A threat assessment indicates that the potential threat is 

credible and confirms the involvement of a WMD material in the developing 
incident. 

 
• Incident (Level 4) – The incident has occurred. 

 

WMD Crime Scene Response 

With any discipline, the emergency responders that have more responsibility placed on 
them when they are trained to perform at higher levels of skill and ability. There are 
many facets to the scene that include an outer perimeter and an inner perimeter. The 
WMD Tech knows that the outer perimeter personnel need less experience and training 
than those on the inner (warm and hot) perimeters or zones. With this in mind the duties 
must be assigned accordingly and the processes of response must be followed 
accordingly. The following is a typical response of a higher trained responder to a WMD 
incident. 
 
Recognition of a WMD Crime Scene 

Emergency responders must be able to perform a hazard and risk assessment of the 
scene and perform basic identification of the material involved in the event. This is tied 
to the ability of those responders to understand the potential outcome or consequences 
of the event due to the type of material used. Responders must recognize that the event 
is a crime scene and that evidence must be RECOGNIZED, IDENTIFIED and 
PRESERVED (RIP) until higher authority  arrives to take control. 
 
Detection of potential WMD Agents 

Since signs and symptoms are the best tools for recognizing a WMD release, 
responders should be vigilant of and know what signs and symptoms would be seen if 
there was a release. It is also important for responders to know what effects WMD 
agents will have on property in case there is no symptomatic indicators. Personnel 
should have a basic understanding of the physical characteristics or properties of WMD 
agents or materials that could be reports by victims or other persons on the scene. This 
also includes the potential use and means for delivery of WMD agents and materials 
along with potential targets where likely uses of WMD agents might be. 

382



 

 

Self Protection Measures 

Recognize that ambulatory victims should move uphill and upwind from the area,and 
that potentially contaminated victims should be isolated from others. These victims 
should be advised about appropriate actions to take and that they may need to be 
decontaminated.  Personnel should know what defensive measures to take at a WMD 
crime scene to help ensure personal and community safety. These measures may 
include maximizing the distance between the responder and the event, using shielding 
such as solid walls for protection and minimizing personal exposure to agents or 
materials that might be found in the inner perimeter that may be moving in the form of a 
plume or cloud. 
 
Scene security 

Emergency responders should know the local protocol and procedures for ensuring 
scene security and for keeping unauthorized persons away from the scene and adjacent 
hazardous areas. This will include cordoning off the area to prevent anyone from 
inadvertently entering the scene. 
 
Notification 

Emergency responders need to accurately describe the WMD crime scene and be 
aware of available response assets within the affected jurisdiction(s). In addition, 
responders need to know when to request additional help and must know the 
procedures for establishing command of the incident. First arriving responders shuld 
know how to perform an initial size-up of the scene and to relay that information 
accurately to other arriving responders or agencies. 
 
Protecting the WMD crime scene 

Protecting lives and safety of others remain to the be the prime directive at the 
emergency but all responders should also implement procedures to protect potential 
evidence and minimize disturbance of the potential crime scene. Emergency 
responders must understand the importance of crime scene preservation and initiate 
measures to secure the scene so that evidence is not destroyed or altered.   
 
Since the successful prosecution of a terrorist is dependent on the recognition of a 
crime scene and proper collection of the evidence at that scene with respect to the 
judicial process. By understanding this process and the emergency responder’s 
responsibilities, the importance of recognizing, identifying, preserving (RIP) and 
sometimes collecting, evidence becomes apparent. 
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As part of the response to an incident, the emergency responders of that incident 
become part of the scene.  Anything those responders see, hear, smell, do or not do 
becomes part of the potential evidence. 
 
Responders should exercise care so as to not taint the crime scene in any way. The 
information derived from the responders in the early minutes of a WMD incident can 
prove to be extremely important. 
 
Each and every emergency responder to a WMD incident where there is a court case 
that follows is subject to being called as w witness to testify in court. 
 

Scene Coordination 

Responders should be able to recognize the importance of coordination with other 
agencies on the scene in gathering evidence and intelligence. The Incident Command 
System should be set up in a way to promote the sharing of intelligence because there 
is a constant need for everyone to have this information for safety of the whole scene. 
This understanding of the importance for development and sharing of the latest 
intelligence that has been gathered from the scene, including information from special 
operations activities will accelerate the incident sub commands decision making. 
commander (or designee, or the leadership team under the unified command) and the 
senior law enforcement leadership at the scene. 

Information Sharing 

The WMD Tech should be able to recognize the importance of coordination with other 
agencies on the scene in gathering evidence and intelligence. This coordination under 
the ICS would be the best case scenario for controllability and accountability.  WMD 
Techs should also understand the importance of developing and sharing of the latest 
intelligence that has been gathered from the scene, including signs, symptoms, and 
treatment, as well as information from interviews with victims and other potentially 
contaminated individuals. This will help to keep everyone in the response effort up to 
speed on what needs to be recognized, identified and preserved.   
 
Recognize that this information should be shared with the emergency medical manager, 
the on-scene incident commander (or designee, or the leadership team under the 
unified command), and the senior law enforcement leadership at the scene. 
Forwarding Intelligence 

The WMD Tech should know how to collect and forward intelligence regarding potential 
terrorist/criminal actions involving possible WMD agents or hazardous materials. They 
must be able to coordinate the gathering of such intelligence from various sources that 
may be on the scene and forward this information to the HazMat manager and the 
incident commander (or designee) at the scene. 
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In order to know how to forward intelligence that has been gathered at the scene you 
must first be able to recognize the information as possible intelligence. Once recognition 
of information is made that may yield intelligence the supervisor of that Responder 
should be immediately notified. The supervisor will then verify the information and relay 
that to the command post. The command post may forward the intelligence to the joint 
operations center where all of the entities that provide response efforts have a liaison.  
The intelligence should travel very fast and should not be impaired by any section of the 
chain of command because it may lead to more information that is important. 

Evidence Collection 

Since the WMD Tech is going to be one of the most highly trained responders at the 
scene they should be able to work with law enforcement to gather evidence in the hot 
zone following scene security measures and safety procedures in coordination with the 
incident commander. 
 
As a WMD Tech, you should make contact with your local law enforcement agencies 
and see how they want you to collect evidence. In some case, law enforcement may 
have their own WMD Techs for evidence collection. In those instances, it is important to 
work with those WMD Techs to accomplish the mission. Find out what is in your area. 
 
Physical Evidence 

This is any tangible object that establishes that a crime has been committed. Physical 
evidence can provide a link between the criminal act and the victim to which the act was 
done to or the crime and the perpetrator of the crime. This can be anything from a 
smoking gun to a bomb fragment all the way to DNA. 
 
Requirements for handing or processing physical evidence are that the evidence must 
be protected from change or modification. If the evidence is not properly 
RECOGNIZED, IDENTIFIED, PRESERVED (RIP) and collected at the crime scene, it 
may end up not being admissible in to evidence. It is this conservation of evidence that 
makes a case able to be prosecuted. 
 

Testimonial Evidence 

As has been said earlier in this unit, each and every responder is subject to being called 
as a witness to testify in court. Typically this process is accomplished through the court 
issuance of a subpoena. Those that are subpoenaed to testify must first show that they 
re competent mentally with some quick questions for evaluation. Federal rules require 
that the person who is going to testify must have personal knowledge of the matter for 
which they are going to testify. 
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DO NOT RATIONALIZE ON THE STAND. IF YOU 
DON’T KNOW, SAY YOU DON’T KNOW, NEVER LIE! 

 

Documentary  Evidence 

Documentary evidence must be relevant to the case before the court before it can be 
admissible. In the case of writings, the authenticity of the document is one aspect of 
relevancy. 
 
Discovery 

Discovery is a pretrial procedure in which one party gains information held by the other 
party regarding the case. Discovery actually means the disclosure of that which was 
previously unknown. It usually applies to copies of reports, pictures, names and 
addresses of all witnesses, along with their statements, and the ability to examine all 
evidence that may be presented in trial. 
 
Chain of Custody 

Up to this point we have put great emphasis on the RECOGNIZING, IDENTIFYING , 
and PRESERVING (RIP) evidence but accounting for the evidence and transferring that 
evidence from one person to another is equal to or more important to RIP. This is called 
Chain of custody. 
 
Chain if custody is the process that begins once evidence is identified. The best way to 
think about chain of custody is to visualize a continuous loop of links that connect 
together adding anyone to the loop when the evidence changes hands to another 
person. This will be the strongest point for a defense because if there are ANY 
weaknesses in the chain of custody there can not be 100% assurance of its integrity 
and therefore dismissed from use. 
 
Another aspect that will be a point of contention among defense attorneys will be if the 
evidence is left “UNATTENDED” while unsecured. This will show cause for a break in 
the chain of custody and that the person who was supposed to be in control of the 
evidence can not testify that the evidence has not been tampered with because it was 
left unattended without security.   
 

 

NEVER LEAVE EVIDENCE UNATTENDED! 
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Federal Statutes for WMD Prosecution 

As has been discussed in previous training  in the Ohio HAZMAT / WMD Training 
Series, the FBI is the lead agency whenever there is a use of a WMD.  The part that has 
not been discussed too much is the statutes that pertain to these WMD crimes.  Before 
we can consider the listing of laws there first must be an understanding about the 
jurisdictions and complexity of these laws. 
 
All WMD crimes fall under the jurisdiction, or the territorial range of authority and 
control, of the Federal courts.  Since these laws are very long and complex there is a 
need to look at them specifically from a law enforcement standpoint and that can only 
be done in a course designed for such use.  At this point we will simply outline the basic 
of each law so that the WMD Tech has an idea of what will be expected when and if you 
are ever called into court to support the charges against someone that has broken one 
of these laws. 
 
18 USC 921: Definitions 
The term “destructive device” means— 

A) any explosive, incendiary, or poison gas— 
(i) bomb, 
(ii) grenade, 
(iii) rocket having a propellant charge of more than four ounces, 
(iv) missile having an explosive or incendiary charge of more than one-
quarter ounce, 
(v) mine, or 
(vi) device similar to any of the devices described in the preceding 
clauses. 
 

18 USC 2332a: Use of Weapons of Mass Destruction 
This statute makes it illegal to use, threaten, or attempt or conspire to use a WMD, 
including any biological agent, toxin, or vector.  This section does not include chemical 
weapons. 
 
18 USC 175: Prohibitions with Respect to Biological Weapons 
This statute makes it unlawful to knowingly develop, produce, stockpile, transfer, 
acquire, retain, or possess any biological agent, toxin, or delivery system for use as a 
weapon, or knowingly assist a foreign state or any organization to do so, or attempt, 
threaten, or conspire to do the same. 
 
18 USC 229: Prohibited Activities 
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This statute makes it unlawful to knowingly develop, produce, otherwise acquire, 
transfer directly or indirectly, receive, stockpile, retain, own, possess, or use, or threaten 
to use, any chemical weapon. 
 
18 USC 831: Prohibited Transactions Involving Nuclear Materials 
This statute makes it unlawful to intentionally receive, possess, use, transfer, alter, 
dispose of, or disperse any nuclear material or nuclear by product material, thereby 
knowingly causing the death of or serious bodily injury to any person or substantial 
damage to property or to the environment. 
 
18 USC 876: Mailing Threatening Communications 
This statute makes it unlawful to knowingly send any communication through the US 
Mail that demands or requests ransom or reward for the release of a kidnapped person; 
that threatens to either kidnap or injure any person at the address or of another with the 
intent to extort money or anything of value; that threatens to kidnap or injure any person 
at the address or of another without extortion; or threatens to injure the property or 
reputation of the addressee or of another, or the reputation of a deceased person,  or 
threatens to accuse the addressee or any other person of a crime. 
 
18 USC 842: Importation, Manufacture, Distribution, and Storage Explosives 
This statute makes it unlawful for any person—  

(1) to engage in the business of importing, manufacturing, or dealing in explosive 
materials without a license issued under this chapter;  
(2) knowingly to withhold information or to make any false or fictitious oral or 
written statement or to furnish or exhibit any false, fictitious, or misrepresented 
identification, intended or likely to deceive for the purpose of obtaining explosive 
materials, or a license, permit, exemption, or relief from disability under the 
provisions of this chapter;  
(3) other than a licensee or permittee knowingly—  

A. To transport, ship, cause to be transported, or receive any explosive 
materials; or  

B. To distribute explosive materials to any person other than a licensee or 
permittee; or  

(4) who is a holder of a limited permit—  
A. To transport, ship, cause to be transported, or receive in interstate or 

foreign commerce any explosive materials; or  
B. To receive explosive materials from a licensee or permittee, whose 

premises are located outside the State of residence of the limited permit 
holder, or on more than 6 separate occasions, during the period of the 
permit, to receive explosive materials from 1 or more licensees or 
permittees whose premises are located within the State of residence of 
the limited permit holder. 
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FBI Twelve Step Evidence Collection Process 

When Federal response teams arrive they will most likely use the FBI’s Twelve-Step 
Process of evidence collection.  It is very much so recommended that the WMD Tech 
be familiar with this Twelve-Step Process because it is a highly regarded and tested 
method for the collection of evidence. 

 
Step 1 – Preparation 
Preparation for the collection of evidence begins before the incident.  It includes 
having the proper number of personnel with proper training and supplies to 
perform the tasks assigned. 
 
Step 2 – Approach the Scene 
Emergency responders must consider personal safety and be mentally prepared 
while approaching the scene.  The use of pre-entry briefings and Site Safety 
Plans are essential elements in conducting safe operations.  It will be up to the 
Incident Commander to determine if a search warrant or written consent to enter 
the site is needed. 
 
Step 3 – Secure and Protect the Scene 
A perimeter must be set up around, and control zones established within, the 
crime scene in order to have an appropriate work environment.  The entire scene 
must be secure.  Because large scene require different resources from those 
required by smaller scenes, the Incident Commander and the Federal responder 
in charge must assess what resources are needed and what tasks need to be 
performed.  The responding Federal HAZMAT Response Team (HMRT) will get 
a full briefing and record the information from local emergency  responders. 
 
Step 4 – Initiate Preliminary Survey 
The survey is the organizational stage for the entire search plan.  It is an initial 
walk-through usually conducted by the team leader.  The team leader will then 
make team assignments and develop an overall search plan. 
 
Step 5 – Evaluate Physical Evidence Possibilities 
The team leader will determine what types of evidence are most likely to be 
encountered, and ensure that the transient, volatile, or perishable evidence is 
collected first.  While collecting fragile evidence can be complicated and time 
consuming, the collection and packaging if equipment requires far less 
sophistication.  Simple packaging and following proper decontamination is 
usually sufficient for equipment. 
 
Step 6 – Prepare Narrative Description 
The narrative description begins as a written document (it may be dictated) that 
presents the scene in general text and becomes more specific and detailed as 
the investigation continues.  It is done before any evidence is collected.  The 
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team leader prepares this document and continually appraises it and adds to it.  
The narrative can include radio communications, notes, photographs, and 
sketches. 
 
Step 7 – Depict Scene Photographically 
Photography is a planned process beginning with oerall views and progressing 
inward t more detail, using a variety of equipment.  Photographs should include 
entry and exit photos, as well as long range, medium, and close-up pictures.  A 
photo log og all pictures must be maintained. 
 
Step 8 – Prepare Diagram/Sketch of Scene 
An entry team member usually prepares the sketches and diagrams concurrently 
with other activities such as photography and reconnaissance.  The sketch 
shows the relative location of all evidence and facilitates the creation of the 
sampling plan.  Typically, a rough sketch is prepared first and al court exhibits 
and the final sketch are made later.  The sketch is a useful tool for orienting 
responders to the potential evidence, and may be used by other investigators. 
 
Step 9 – Conduct Detailed Search 
The initial plan determines which items constitute evidence and how they will be 
collected.  The plan also provides guidance on how the search for evidence will 
be conducted.  The plan documentation provides a great deal of space for the 
numerous entries that may be necessary. 
 
Step 10 – Record and Collect Physical Evidence 
When potential evidence is discovered, it is processed in a specific order from 
handling fragile evidence to turning the evidence over to the evidence custodian.  
Evidence should be placed in the appropriate package, labeled, decontaminatied 
and documented.  This is especially important for chain of custody. 
 
Step 11 – Conduct Final Survey 
The final survey involves a review by all team members to discover if anything 
has been overlooked or if additional work is needed.  They consider whether the 
initial hypothesis fits with the collected evidence, and make sure that all evidence 
and equipment are secured.  It is also necessary to arrange with the property 
owner an appropriate cleanup contractor. 
 
Step 12 – Releasing the Crime Scene 
Releasing the scene to the property owner requires that he or she be informed of 
any remaining potential hazards and of his or her obligations, with the cleanup 
contractor, to return the site to a safe condition.  The local helath official should 
sometimes be involved in this process.  Re-entry by law enforcement or other 
personnel may require that another warrant be issued. 
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Unit 7 Quiz 
 

1. A criminal investigation is the process whereby police are able to link an offender 
to the crime through investigation and the finding of evidence at the scene. 

a. True 
b. False 
 

2. The FBI System for predicting threats at LEVEL 1 is: 
a. A threat has not been received but there is some information and 

intelligence that warrant an action beyond normal or placing assets on 
reduced alert. 

b. A threat has been received but the information and intelligence do not 
warrant any actions beyond normal notifications or placing assets on 
heightened alert. 

c. A threat has been received and resources are immediately put on extreme 
high alert. 

d. None of the above 
 

3. During a WMD crime scene response, responders should not worry about hazard 
and risk assessment of the scene. 

a. True 
b. False 
 

4. Responders need not worry about scene coordination because all technicians 
have been trained the same and know exactly what to do. 

a. True 
b. False 
 

5. When sharing information with other response units, it is important to include the 
signs and symptoms. 

a. True 
b. False 

 
6. Physical evidence is any tangible object that establishes that a crime has been 

committed. 
a. True 
b. False 
 

7. When giving testimony and you have been asked a question that you think you 
know the answer to but are not sure, you should: 

a. Guess 
b. Rationalize an answer and give it with confidence 
c. Tell them you do not know 
d. Plead the 5th 
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8. The strongest point in a defense is a weak _________________________. 
a. Prosecutor 
b. Testimony 
c. Discovery 
d. Chain of custody 
 

9. All WMD crimes fall under the jurisdiction, or the territorial range of authority and 
control of the Federal courts. 

a. True 
b. False 
 

10. There are _________ steps in the FBI recommended evidence collection 
process. 

a. 4 levels 
b. 10 levels 
c. 12 steps 
d. 8 steps 
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Unit 8 – Prevention, Intelligence & Deterrence 

Scope of Unit 
This unit will instruct the student on applicable methods for prevention through 
intelligence gathering and deterrence practices. 

Learning Objectives 
At the completion of this unit the student will be able to describe appropriate procedures 
that will lead to prevention and deterrence of terrorist activities. 

Student Performance Objectives 
• Know how to seek and improve the collaborations between and among public 

and private sector agencies to prevent WMD terrorism. 
• Describe the elements to establishing a system, center, or task force to serve as 

a “clearing house” for all potentially relevant domestically generated terrorism 
data and information  

• Know how to enhance analytic capabilities for linking information on potential 
threats. 

• Be able to ensure a reliable capability to alert officials and emergency personnel 
of terrorism threats, with warnings initiated, received, and relayed to alert key 
decision makers and emergency personnel  

• Be able to identify an appropriate Risk Management Model or some other 
appropriate analytical model to identify “hazards”. 

• Know how to establish “anti-terrorism" CPTED "target hardening” activity. 
• Students should know important topics for training law enforcement personnel 

and others . 
• Students should be able to identify the elements necessary to train law 

enforcement personnel in tactical capabilities with special teams of law 
enforcement, 

Resource List 
• Student manual WMD Performance – Defensive Module 2 (Operations) 
• Student manual WMD Performance – Offensive Module 2 (Technician) 
• State of Ohio Chem-Bio Handbook 
• North American Emergency Response Guidebook 
• NIOSH Pocket Guide to Chemical Hazards 
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Basis for Prevention, Intelligence & Deterrence 

Excerpt From ODP “Prevention & Deterrence” Guidelines 
The following was taken directly from the Office of Domestic Preparedness Prevention 
and Deterrence Guidelines.24 
 
The preeminence of prevention as a component of Homeland Security is made clear in 
the opening statements of the Executive Summary, The National Strategy for 
Homeland Security: 
 
The strategic objectives of homeland security in order of priority are to: 

• Prevent terrorist attacks within the United States; 

• Reduce America’s vulnerability to terrorism, and 

• Minimize the damage and recover from attacks that may occur25 

 
Within the text of that document, the meaning is unambiguous. Even the definition of 

homeland security makes prevention an imperative: “Homeland security is a concerted 

national effort to prevent terrorist attacks within the United States, reduce America’s 

vulnerability to terrorism, and minimize the damage and recover from attacks that do 

occur.”26 

 
Prevention is a broad term that is often contextually defined. In the context of terrorism 

employing weapons of mass destruction (WMD), the National Strategy for Homeland 

Security includes the following elements that comprise prevention: 

 
• “…deter all potential terrorists from attacking America through our 

uncompromising commitment to defeating terrorism wherever it appears.” 

• “…detect terrorists before they strike.” 

• “…prevent them and their instruments of terror from entering our country.” 

•  “…take decisive action to eliminate the threat they pose.”1027 

                                            
24 ODP Prevention & Deterrence Guidelines Document, Published June 2003, 
http://www.ojp.usdoj.gov/odp/docs/ODPPrev1.pdf  
25 Office of Homeland Security. (2002). National Strategy for Homeland Security. Washington, 
DC:Government Printing Office. P.vii 
26 Ibid. P. 2. 
27 Office of Homeland Security. (2002). National Strategy for Homeland Security. Washington, 
DC:Government Printing Office. P.vii. 
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In September 2002, the Office for Domestic Preparedness (ODP) began a “task 

analysis” process to identify, with the assistance of multi-disciplinary, multi-wave 

Subject Matter Experts (SMEs), some of the key elements of “Prevention” within the 

framework of WMD Terrorism and Homeland Security. The process began with a 

solicitation of open-ended responses to the following: 

 
“At this stage, we are simply soliciting the insight and comments of the Subject 

Matter Experts (SMEs) regarding the objectives which are most appropriate to 

prevention of WMD attacks and threats of terrorism, of all varieties (Nuclear, 

Biological, Chemical, Incendiary, Explosive, Cyber/Technological).” 

 
These Guidelines represent, at this stage of development, a set of general activities, 

objectives, and elements that organizations as well as those in command positions 

within the organizations, should consider in the development of prevention plans. The 

Guidelines are divided into the functional categories of Collaboration, Information 

Sharing, Threat Recognition, Risk Management, and Intervention. Prevention, if it is to 

be effective, begins before a response is necessary. The tasks and activities in this 

booklet, however, make it clear that preventing further harm is a necessary aspect of 

prevention and one that makes prevention and response seamless. 

 
Collaboration is critical for agencies, organizations and jurisdictions to develop a 

framework for prevention. Describing tasks as Law Enforcement, Fire, Emergency 

Management Agency, Public Health, etc. is often an impediment to collaboration by 

maintaining “stovepipes”. We propose that the tasks and activities suggested in the 

Guidelines be considered by Jurisdictions, as opposed by disciplines, and the 

responsibilities for action and implementation be determined collaboratively within those 

jurisdictions, based on resources, agencies, and personnel. 

 
To establishing the “Jurisdiction” as the locus of activity, control, and responsibility, we 

recommend that policy makers and stakeholders collaboratively address each of the 

tasks listed below, defining each in the context of the organizations at the local, 
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regional, state, and federal levels with which they have relationships, and establish a 

“framework for prevention” unique to the Jurisdiction’s capabilities, threats, 

vulnerabilities, and risks, as well as the available resources. 

 
If the activities delineated below are considered, it is likely a “cultural shift” will occur 

among the public safety agencies, organizations and personnel. This “cultural shift” is 

more a product of the process than an intended consequence. The SMEs in a recent 

panel stated: 

 
“As a consequence of the collaboration, information sharing, and coordinated 

activities inherent in adopting and executing a Risk Management Model, or some 

other analytical risk and vulnerability model, it is expected that there will be a 

“Cultural Shift” in the public safety community.” 

 
The “Cultural Shift” will occur through a process including: 

• Identify a prime mover (an organization, person, or event) 

• Identify public and private Stakeholders 

• Establish Meeting(s) of the Stakeholders to: 

• Articulate the Mission, Goals, Objectives in Preventing terrorism 

• Plan Joint/Integrated Training and Awareness Training 

• Plan Joint Exercises 

• Adopt a Risk Management Decision Model 

• Develop MOUs and Policies to enable cooperation 

• Centralize an Information Management System and Fusion Center 

• Define agency or individual responsibility for all of the Prevention tasks and 

activities described in the Guidelines, appropriate to the jurisdiction. 

 
The shared motivation of the Jurisdictions’ which includes fiscal support, public safety, 

proactive steps to deter and prevent attacks should produce shared values in existing 

organizations and personnel. These values should become “organic” and perpetuated 

through pre-service training as well as in-service training and exercises. 
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We include the information on this “Cultural Shift” because it represents a significant 

element of the overarching process jurisdictions should consider when implementing a 

“framework for prevention” and applying these Guidelines. 

Collaboration Guideline 
 
Jurisdictions should seek to improve the collaborations between and among public and 
private sector agencies to prevent WMD terrorism. This includes the recognition of a 
need for prevention, and preparation for a terrorist criminal event.  
 

1. Recognize that there is a need for prevention activities and actions and that 
prevention is critical to a jurisdiction’s preparation for terrorism. 
• Provide the political leadership with sufficient “awareness” and “process” 

training to develop an appreciation for the importance of prevention; 
• Acquaint policy makers with the role governmental administrators play in 

preventing attacks and reducing vulnerability; 
• Ensure that plans for WMD incorporate and begin with prevention activities; 
• Establish policies, budgets, and plans that reflect prevention priority; 
• Reinforce the priority of prevention through exercises and scenarios. 

 
2. Establish a system, center, or task force to serve as a “clearing house” for all 

potentially relevant domestically generated terrorism data and information to 
ensure interpretation and assessment of the data and information. 
• Follow provisions of 28 Code of Federal Regulations (CFR) pertaining to 

Criminal Intelligence Systems operating policies (Chapter 1, Part 23 in 
particular); 

• Establish an “all source intelligence fusion center”; 
• Prioritize the intelligence fusion center services in order to accommodate the 

task force as one of its principal accounts; 
• Conduct an information needs analysis as a component of the intelligence 

center or system; 
• Ensure that intelligence requirements are formulated in a clear and concise 

manner; 
• Ensure that the information gathering and sharing system includes all 

"owners" of key assets/critical infrastructure; 
• Establish a workable and reasonable “tier-line” approach for the sharing of 

information with other agencies, jurisdictions, and the private sector; 
• Ensure appropriate representation in the task force and in the Intelligence 

Center, including public and private representatives; 
• Establish the information system using plans and processes that reasonably 

assure that all terrorist-related activity is reported to the system, fusion center, 
or task force; 
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• Identify “intelligence requirements” with sufficient specificity to alert observers 
to watch for certain things, and train them to forward the information to one 
central point; 

• Establish coordination points with related agencies to share information, 
strategies, and tactics; 

• Establish a clear path of information from observers (e.g., police) to the fusion 
center; 

• Conduct education/training periodically to test observation of suspicious 
events and behaviors. 

 
3. Prepare Memorandum of Understanding (MOUs) and formal coordination 

agreements between appropriate agencies (public and private) describing 
mechanisms to exchange information regarding vulnerabilities and risks, 
coordination of responses, and processes to facilitate information sharing and 
multi-jurisdictional preemption of terrorist acts or events. 
• Identify in the planning process and agreements the appropriate agencies, 

public and private, that need to participate (i.e, supply • information and/or 
receive information and intelligence) in collaborative information sharing; 

• Identify in the agreements the types and parameters of information 
exchanged, including standard methods of defining data, information, 
vulnerabilities, and risks; 

• Establish formal agreements or MOUs that identify the agencies, the points of 
contact, and the parameters of exchanges of information; 

• Ensure that the process of exchanging information achieves collaboration 
among agencies and organizations; 

• Include in the exchange of information blueprints, schematics, and other 
information on infrastructure on a need-to-know basis. 

 
4. Use Community-policing initiatives, strategies, and tactics as a basis to identify 

suspicious activities related to terrorism. 
• Train Law Enforcement in the jurisdiction to utilize community policing or 

other similar collaborative policing approaches; 
• Encourage prevention, proactive policing, and close working relationships 

between the police and the community; 
• Train police officers to accomplish the mission, goals, and objectives of the 

community policing philosophy while engaging in the prevention of terrorism 
and terrorist threats; 

• Provide examples, training, and materials (e.g., public service 
announcements, videos, fliers, other media materials) that may aid the 
recognition of terrorism to Community policing contacts in order to make 
members of the community aware of those actions, behaviors, and events 
that constitute “suspicious”; 

• Ensure that members of the community are aware of the means of and 
processes for relaying observed data to police officers and police 
organizations, just as they are, or should be, aware of methods to relay 
information to Community Policing officers; 
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• Organize community meetings to emphasize prevention strategies, vigilance, 
and public awareness; 

• Train police officers to understand the legally appropriate response to data 
relayed by members of the community; 

• Train, prepare, and test police officers on the most appropriate and expedient 
methods for relaying the data to the intelligence center, fusion center, or task 
force for assessment, and analysis. 

 
5. Explicitly develop “social capital” through collaboration between the private 

sector, law enforcement and other partners so that data, information, assistance, 
and “best practices” may be shared and collaborative processes developed. 
• Examine all plans and processes to ensure that they reflect clear linkages 

between public and private sectors and stakeholders; 
• Examine planning documents to ensure that fluid coordination is represented 

in the MOUs, task force organization, and other formal agreements; 
• Reserve task force seats for key private sector representatives;  
• Ensure that the planning documents and processes establish facility sharing 

and the sharing of resources as well as information; 
• Structure the information sharing, with appropriate legal limitations, so that 

the private sector receives accurate, timely, and critical information on a 
need-to-know basis; 

• Establish a relationship of trust, which will lead to social capital, with the 
private sector as a partner in the information sharing relationships; 

• Include, private sector organizations that are representative groups such as 
the Chamber of Commerce in formal or informal relationships; 

• Establish multi-disciplinary cooperation, including the private sector, in target 
hardening activities, which should include threat analysis and risk 
management, matched with protocol and treatment; 

• Employ practical exercises and assessment centers to reinforce the “social 
capital;” 

• Use After Action Reports to identify ways to strengthen and perpetuate 
collaboration; 

• Construct conceptual, structural, and strategic exercises and scenarios to 
reinforce collaboration. 

 
6. Coordinate Federal, state, and local information, plans and actions for 

assessments, prevention procedures, infrastructure protection, and funding 
priorities to address prevention. 
• Establish all-hazards councils with special conditions identifying dimensions, 

including prevention for funding decisions with demonstrated cooperation and 
demonstrated activities associated with prevention; 

• Overtly develop an “inclusion strategy” as a measurable doctrine to influence 
the environment of stakeholder agencies; 
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• Include prevention in a planning process similar to the incident management 
system/incident command system (IMS/ICS) but in a continuing process as 
opposed to during an “incident” or event; 

• Coordinate multi-disciplinary prevention training and exercises that go beyond 
existing response training and exercises; 

• Conduct training and exercises with sufficient frequency to ensure 
coordination; 

• Ascertain that every training curriculum includes an appropriate incident 
management system, such as the ICS model, to encourage an understanding 
of roles and to facilitate coordination and cooperation, both horizontally and 
vertically; 

• Establish awareness training for all agencies and the public that includes 
protection measures and emphasizes collaboration; 

• Achieve coordination of training among all constituent jurisdictions to ensure 
that consistent and coordinated models and approaches to risk identification 
and protection are used; 

• Participate in exercises to test collaboration and awareness or vulnerabilities 
and coordination of prevention approaches based on a risk management 
model; 

• Link coordination, training, and exercises on prevention to funding priorities. 
 

7. Establish a regional prevention information command center and coordinate the 
flow of information (in and out) regarding infrastructure. 
• Establish MOUs and plans to coalesce cooperation and collaboration with all 

appropriate agencies to create a Joint Information Center for prevention; 
• Link fusion center activities to other-than-public safety organizations, 

including transportation, public health, health services, and all other 
appropriate organizations; 

• Establish a formal liaison with second and third responder agencies and 
organizations, as well as support organizations, to emphasize those agencies’ 
roles in prevention; 

• Integrate regional prevention information centers with task forces, using a 
model consistent with the IMS/ICS model; 

• Establish “design, fabrication and construction monitoring” programs to 
provide consultation and advice regarding antiterrorism measures. 

 
8. Exercise prevention and collaboration measures. 

• Include prevention elements in every exercise, including those testing 
response, to demonstrate to officials that, had those elements been 
recognized and acted upon, the event would have been altered or prevented; 

• In exercises, embed prevention cues that are, or should be, visible to 
agencies other than law enforcement, thereby necessitating collaboration in 
order for for the cues to be recognized and acted upon; 

• Make collaboration essential to the success of every exercise; 
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• Adopt the proposition that “failures” in prevention exercises are “successes” in 
identifying gaps and areas for collaborative improvement, ultimately making 
the communities safer and more secure; 

• Conduct “red team” exercises to test the collaboration dimension of 
prevention; 

• Coordinate multi-disciplinary prevention training and exercises that go beyond 
existing response training and exercises; 

• Conduct training and exercises with sufficient frequency to ensure 
coordination; 

• Examine all training curriculum to ensure that an appropriate incident 
management system, such as the IMS/ICS model, is used, in order to 
encourage an understanding of roles and facilitate coordination and 
cooperation, both horizontally and vertically; 

• Conduct awareness training for all agencies and the public, including 
prevention and protection measures, that emphasizes collaboration; 

• Ensure coordination of training among all constituent jurisdictions so that 
consistent and coordinated models and approaches to risk identification, risk 
management, and protection are used; 

• Participate in exercises to test collaboration and awareness of vulnerabilities 
and coordination of prevention approaches based on a risk management 
model; 

• Link coordination, training, and exercises on prevention to funding priorities; 
• Make funding conditional on degree of collaboration and exercise evaluations. 

Information Sharing Guideline 
 
Jurisdictions seeking to develop “Information Sharing” linkages to prevent WMD 
terrorism should: 
 

1. Enhance analytic capabilities for linking information on potential threats. 
• Train analysts to perform analysis, linkage, and fusion of data; 
• Identify the data categories most relevant to the threats defined; 
• Identify the data sources from whom or from which the data can be received, 

extracted, or collected; 
• Clearly define data gathering, analysis, and dissemination formats; 
• Identify the technology and techniques most appropriate to the analysis; 
• Disseminate information and intelligence on a need-to-know basis, defined 

pre hoc by a task force or other representative group; 
• Integrate public order issues, crime analyses, antiterrorism and 

counterterrorism concerns with street level data and information. 
 

2. Establish a framework for sharing information/intelligence and prevention 
strategies, particularly between Law Enforcement and other agencies. 
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• Use joint terrorism task forces and the state’s homeland security office to 
facilitate information sharing; 

• Integrate information sharing into the “Intelligence Cycle;” 
• Establish data and information gathering, analysis, interpretation, and 

dissemination processes within Law Enforcement, driven by WMD terrorism; 
• Establish a “fusion center” for the accumulation of data, and clearly define the 

dissemination of data and information as well as intelligence. 
• To the greatest extent possible, retain analytical dimensions in each 

organization where data and information can best be understood and linked 
after dissemination by fusion center; 

• Clearly articulate categories of data, information, and intelligence to be 
shared, as well as conduct and behaviors defined by the data. 

• Include in the information sharing framework private emergency medical 
services (EMS) and volunteer firefighters, with access based on a need-to–
know basis, and with appropriate limitations; 

• Establish a process for information sharing across all tiers of government and 
the private sector, which specifies dissemination to the lowest organizational 
level possible to ensure that line personnel will receive appropriate 
information, on a need-to-know 

• basis; 
• Review federal and state-level laws regulating gathering and acting upon 

information to ensure consistency with the framework for information 
gathering and sharing. 

 
3. Establish an information exchange network and directory for information sharing. 

• Utilize existing systems, such as the law enforcement organization (LEO), the 
Criminal Justice Information System, or other systems that are appropriately 
secure and capable of interfacing with other agencies; 

• Continue the process of developing next generation information systems that 
can better serve the agencies, organizations, and jurisdictions; 

• Include wireless and traditional Internet capabilities for voice and data, as well 
as alternate infrastructure, to promote rapid, secure, and accessible 
information sharing, such as the internet, intranet and email; 

• Develop and maintain "call down" lists for each agency; 
• Design the Intelligence Cycle to ensure that all appropriate agencies and 

organizations (Public Health, EMA, EMS, Fire, selected Private Sector, etc.) 
at all tiers (local, regional, and state) receive restricted information on a need-
to-know basis, as defined in advance by the task force or central authority; 

• Examine the information sharing framework periodically to determine that all 
agencies are sharing appropriate information systematically; 

• Establish a system for disease surveillance, such as the Health Alert Network, 
to ensure data interoperability with the Emergency Management Agency, and 
which is also integrated into the information exchange network; 

• Consider ease of use and familiarity in defining the information network to 
ensure that information is accessible and usable; 
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• Tie together the various analytic centers so that information and intelligence 
dissemination is comprehensive and consistent; 

• Review the participant agencies and organizations to ensure that all 
appropriate representatives are linked to the information sharing system; 

• Evaluate the collection, assessment, storage, access, and dissemination of 
information periodically; 

• Establish basic standards by which the intelligence products are created and 
shared; 

• Establish protocols to insure that information is being shared with agencies 
and organizations that are overtly or potentially impacted by an identified 
threat; 

• Establish protocols to insure that information is being linked with the private 
sector, particularly that associated with critical infrastructure, on a need to 
know basis; 

• Disseminate valuable and usable information to agencies and organizations 
which are or implicitly are affected by the information. 

 
4. Ensure a reliable capability to alert officials and emergency personnel of 

terrorism threats, with warnings initiated, received, and relayed to alert key 
decision makers and emergency personnel regardless of the threat or 
operational involvement, as well as a robust, redundant, timely system for 
sharing information with other agencies, organizations, and the public. 
• Use a Risk Management Model or some other appropriate analytical model to 

identify “hazards” and the appropriate information to be disseminated; 
• Test the process for implementing the model against a variety of threats and 

hazards; 
• Provide system redundancy to provide alternative communications using two-

way communications, voice, and data; 
• Insure the system is compatible with internal and external communications 

systems of the parent organization. 
• Establish a multi-disciplinary approach to public information for education and 

awareness and protective action information. 
• Participate in public information campaigns to enhance awareness and public 

cooperation in information gathering; 
• Provide alert systems that can be implemented for hospitals, emergency 

rooms and private practice physicians; 
• Provide public health information to the public on vaccination risks and 

advantages. 
• Develop an adaptive, organic architecture to facilitate information sharing. 
• Identify key stakeholders, contributors, and consumers of information; 
• Include stakeholders in planning process for information sharing; 
• Agree upon the location, structure, and funding for a centralized intelligence 

center or fusion center; 
• Select and train criminal intelligence analysts; 
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• Secure access to all sources of data, information, and intelligence revising 
and refining sources constantly; 

• Adopt or develop an analytical model for assessing key assets, critical 
infrastructure, risk, vulnerability, and options for managing risk; 

• Test new sources and methods of information gathering and sharing to 
enhance the complex adaptive nature of the analysis process; 

• Establish clear methods for disseminating the intelligence products; 
• Provide for competent legal advice on the operation of the intelligence center 

or fusion center, the dissemination of information and intelligence, and the 
actions taken based on the information and intelligence. 

 

Risk Management Guideline 
 
Jurisdictions considering “Risk Management”28 approaches to reduce vulnerability of 
targets and prevent WMD terrorism should: 
 

1. Adopt or develop an appropriate analytic “risk management” model to assess risk 
or vulnerability and identify probable treatment methods to reduce risk. 

 
2. Provide training and technical assistance to local governments for developing, 

adopting, and implementing building codes, fire codes, and land-use ordinances 
consistent with crime prevention methods. 

 
3. Design the built environment to reduce vulnerability, being certain that Crime 

Prevention through Environmental Design (CPTED) principles and methods are 
available to agencies and organizations for target hardening" enhancement of 
appropriate locations in the built environment. 

 
4. Establish “anti-terrorism" CPTED "target hardening” activities. 

• Assess threat, risk, and vulnerability; 
• Balance CPTED strategies against the threat, risk, and vulnerability; 
• Employ the appropriate CPTED measures, given the level of threat, risk, and 

vulnerability. Measures may include: 
a. Install adequate security lighting; 
b. Use planters and bollards as impediments or obstacles to prevent cars 

or trucks from driving into or parking close to potential targets; 
c. Use security cameras in key locations; 
d. Increase police presence at sensitive locations; 
e. Use random inspection of trucks/vans entering target-rich 

environments; 

                                            
28 “Risk Management” was previously labeled “Target Hardening”. The broader description was selected 
to reflect the decision-making processes inherent in determining which assets to secure, the methods and 
resources used to address the security, and the cost-benefit calculus associated with those decisions. 
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f. Establish protocol for searches of people and their possessions when 
entering large gatherings; 

g. Adopt biometric technology, where applicable, to enhance access 
control and identification. 

 
5. Develop incentives (such as ordinance, legislation, or insurance ratings) to 

encourage CPTED at critical or mass-gathering locations and to encourage 
mitigation activities sponsored by public/private partnerships: 

 
• Establish state laws, local ordinances and/or regulations allowing incentives 

for CPTED anti-terrorism initiatives; 
• Extend sovereign immunity to cover advice and consultation for CPTED 

construction. 
 

6. Assist and collaborate with the private sector to (1) identify the most serious 
vulnerabilities and risks, while suggesting the use of a common analytical model, 
(2) collaborate with the private sector to implement risk management (target 
hardening), and (3) inform the private sector of threats and efforts that could be 
taken to prevent incidents or minimize damage, in concert with the actions taken 
by public sector agencies; 
• Facilitate meetings between private sector and the public sector 

representatives, to enable them to report back to the larger private sector 
group, on a need-to-know basis; 

• Establish mutual goals and objectives by geographic region/neighborhood as 
well as by industry sector; 

• Analyze and document protective measures for key assets/critical 
infrastructure as a result of assistance provided, to maintain accountability; 

 
7. Review legal status of mass gathering ordinances requiring specified levels of 

participation by the private sector and incorporate preventive measures in the 
requirements.  Prioritize cyber infrastructure threats by considering vulnerability 
versus potential economic loss, as well as target hardening, alert, and response 
plans. 
• Ensure that plans are consistent with the National Strategy to Secure 

Cyberspace (February 2003) infrastructure protection plans; 
• Apply risk management principles to public and private infrastructure assets. 

 
8. As applicable and in concert with federal resources, establish perimeter and 

transportation security at borders and implement strict controls based on 
imminent threats. 

 
9. Employ innovative, visible, or advertised surveillance at vulnerable or key sites to 

increase the probability of recognition and capture. 
• Utilize non-enforcement governmental personnel trained to use “watchout 

situations” to identify cues of terrorists and terrorism; 
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• Use law enforcement personnel to observe public and transportation 
movements (e.g., seat-belt checks, sobriety checkpoints, driver’s license 
checkpoints, traffic defiles, etc.) to better observe suspicious behavior and to 
serve as a deterrent; 

• Compile lists of commonly available devices, equipment, and materials that 
can be used for criminal/terrorist purposes and train enforcement, 
compliance, and investigative personnel to be aware of the potential value in 
detecting and preventing terrorist events, using “watch out situation” training. 

 
10. Identify and include in planning documents innovative approaches to disrupt 

potential actions of terrorists at strategic locations or during sensitive times. 
• Conduct seat-belt checks, driver’s license checks, or sobriety checkpoints in 

high risk areas; 
• Increase mobile patrols, walking patrols and mounted patrols in vulnerable 

areas; 
• Alter traffic patterns to disrupt ingress and egress temporarily; 
• Standardize notification procedures and reports of apartment rentals under 

suspicious circumstances; 
• Develop public service announcements regarding health surveillance. 

 
11. “Vaccinate” organizations against WMD attack to make them less vulnerable by: 

• Using mock or “red team” attacks; 
• Conducting “white level inspections” focused on prevention and risk 

reduction; 
• Conducting exercises using private sector assets as well as public sector 

resources; 
• Testing business continuity plans through exercises and tabletops; 
• Conducting joint exercises to enhance relationships between public and 

private organizations. 
 

12. Conduct threat analysis and site surveys training to provide assistance and 
recommendations to agencies, organizations and stakeholders on making assets 
less vulnerable. 
• Employ CPTED experts to advise public and private organizations; 
• Balance treatment with threat, using a risk management model; 
• Publicize successes; 
• Assist the private sector in recognizing the positive financial impact 
• of WMD prevention through tax assistance for prevention and liability 

protection for advanced prevention development. 
 

13. Conduct vaccinations, as appropriate, to reduce vulnerability to biological agents. 
 

14. Establish or review quarantine authorities and include levels of isolation and 
quarantine in the risk management plan and model to prevent contamination or 
infection of unaffected persons or places. 
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15. Consistent with a “Risk Management Model,” conduct vulnerability assessments 
and institute procedures to secure facilities, property, equipment, and materials: 

 
• Institute a culture of security-consciousness to avoid loss of uniforms or 

equipment that could be used to impersonate a fire, enforcement, security, or 
other public or safety official; 

• Ensure security accountability consistent with the risk management model of 
key facilities, police stations, fire stations, health centers, and emergency 
facilities; 

• Include terrorism prevention security issues in building inspections and 
premises inspections; 

• Identify high risk and high consequence facilities, such as universities’ and 
private laboratories’ bio-storage facilities for extraordinary security awareness 
and accountability; 

• Monitor and secure biological and radiological samples in college and 
university laboratories; 

• Disperse stored resources to reduce vulnerability of sensitive materials; 
• Engage in target hardening of facilities, based on threat assessments, to 

include fences, access control, traffic signaling devices, and biological and 
radiological sensors; 

• Enhance facilities’ security to reduce the threat of theft of Public Works 
equipment, or other similar equipment, that could be used in an attack; 

• Identify critical infrastructure, such a bridges and tunnels, for preventive 
observation and surveillance. 

 

Threat Recognition Guideline 
 
Jurisdictions seeking to improve “Threat Recognition” to halt the development of a WMD 
terrorism threat before it is executed should: 
 

1. Create a secure system to collect, screen, and store relevant information with 
investigative value (including consequence management and medical surveillance, 
public health data, firefighters data, immigration and naturalization services (INS) 
information, etc.) in a database, hotline, or “data warehouse,” using nationally 
accepted definitions and protocols for “intelligence data” security and access, and 
that is controlled and protected at the federal level, available through a secure 
information portal and network, to be disseminated to those key decision-makers 
involved in terrorism prevention strategies and investigations, using the following 
processes or resources: 
• Establish a rating and criteria system to reflect the quality and urgency of 

information, then distribute it widely to foster consistency and reliability of data, 
information, and intelligence; 
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• Establish an intelligence database with the capacity to search existing police 
record management systems, identify associations among persons, 
organizations, locations, vehicles and incidents; 

• Establish a database, similar to secure national databases, with information 
shared on a need-to-know basis among those best equipped to collect and 
collate that information; 

• Establish definitions consistent with established protocols, such as Foreign 
Affairs Manual Volume 12 (Definitions of Diplomatic Security Terms) or other 
accepted and established definitions; 

• Conduct intelligence operations consistent with 28 CFR 23; 
• Conduct operations consistent with American National Standard for Information 

Technology – Role Based Access Control; 
• Conduct operations in conjunction with the Terrorist Threat Integration Center, 

DHS. 
 
2. Train personnel to be familiar with standards for driver’s licenses and other forms of 

identification, consistent with the U.S. Identification Manual or other reference 
guides. 
• Develop reference materials describing or providing information on, examples of, 

and criteria for: 
a. driver's licenses; 
b. commercial driver's licenses; 
c. minor's licenses; 
d. non-driver Identification cards; 
e. identifying information on each form of documentation; 
f. types of laminations; 
g. security features including bar codes and magnetic strips; 
h. if license and signature are digitized for computer retrieval; 
i. telephone numbers for central authority of state issuance and enforcement 

to check validity of identification. 
 
3. Map threats and capabilities for preemptive action: 

• Establish geographic information system (GIS) and global positioning system 
(GPS) capabilities, if resources permit; 

• Train personnel to access geocoded information; 
• Provide technology and equipment for immediate retrieval of geocoded 

information. 
 
4. Coordinate public safety communications to forewarn of threats: 

• Integrate emergency warning systems for law enforcement; 
• Integrate emergency warning systems for non-law enforcement agencies; 
• Integrate public warning systems. 

 
5. Train law enforcement personnel and others (e.g., fire, EMS, PW, HC, social 

services, etc.), using standard definitions, criteria, and terms to recognize as clearly 
as possible the behavioral, observable, and legal criteria for: 

410



 

 
• What constitutes suspicious activity; 
• An investigative lead; 
• A suspect; 
• An associate; 
• An inventory of behaviors and/or activities that constitute "suspicious behavior" 

likely to forewarn of a pending terrorism conspiracy or plot; 
• Establish protocol for identifying and responding to terrorists conducting 

reconnaissance/surveillance of potential targets and train personnel to recognize 
this behavior; 

• Train personnel on the procedures and propriety for approaching persons posing 
possible threats, such as those taking unusual pictures/video of key sites and 
targets; 

• Train law enforcement to recognize commonly available, dual-use equipment and 
materials in the context with high-risk locations; 

• Conduct random inspection of buildings, facilities, and trucks/vans entering target 
rich environments; 

• Search or screen people and their possessions when entering large gatherings; 
• Establish extraordinary identification-verification requirements for activities linked 

with threats. 
 
6. Train law enforcement personnel to link crime analysis queries from patrol officers 

directly into the database with replies and cues that classify subjects and clearly 
advise as to appropriate action (i.e., update address, interview and release, photo 
needed, prints needed, etc.). 

 
7. Establish awareness of general public and the private security sector regarding the 

identification of terrorists surveiling potential targets and insure that the public knows 
what constitutes such suspicious activity, as well as the notification processes to 
advise Public Safety of the information. 

 
8. Develop chemical, biological, and nuclear recognition and tracking systems in public 

and private sectors, consistent with threat and risk analysis models. 
 
9. Locate and position detection systems and closed circuit television (CCTV) systems 

in key transportation, energy and infrastructure sites, consistent with a risk 
management model. 

 
10. Establish analytical tools and linkages with non-governmental organizations to 

identify suspect groups via financial records, public records, and private records, 
with appropriate legal restrictions, and shared this information with task forces or 
fusion centers. 

 

411



11. Include the utilization of community resources to identify suspicious activities in 
Community Policing training.  

12. Using an analytical model for risk management and vulnerability analysis, conduct 
threat analyses and critical site surveys to the level of training and needs, in order to 
identify those sites and facilities where threat recognition actions should be 
concentrated. 

 
13. Develop awareness and “watchout situation” training for other than first responders 

(public works, public health, health services, social services, public utilities, school 
officials, etc.) using appropriate behavioral signs, equipment, materials, dual-use 
potential. 

 
14. Establish an automatic-identification system for vessels, trucks, trains, and other 

transport vehicles, while maintaining security of information related to high-risk 
cargo. 

 
15. Enact mass gathering ordinances as protective measures, using models that have 

been validated, to describe equipment and personnel needs by type of gathering or 
event. 

 
16. Consistent with an analytical risk management model, facilitate the judicious public 

sector response and protection of assets, and the sharing of information to 
recognize threats, based on the vulnerability and threat levels. 

 
17. Institute a management information system to track, locate, and monitor public 

sector equipment and personnel (police, fire, EMS, HazMat, military, etc.), to 
immediately recognize losses that could represent terrorist threats. 

 
18. Maintain a current and complete inventory and an accountability system for 

hazardous materials and biological agents, even during transporting, that 
supplement procedures for reporting irregularities. 

 
19. Ensure the capability for early diagnosis of health hazards in the community, using 

epidemiological surveillance methods. 
 
20. Train appropriate personnel to be aware of the Select Agent Program for 

weaponized agents. 
 
21. Perform “white level” inspections, at a minimum, to discern patterns that can suggest 

vulnerability to terrorism, as well as safety issues. 
 
22. Recognize the threat potential for land, air, water, rail, mass transit, and other 

elements of the critical infrastructure, consistent with an analytical risk assessment 
model, and recommend appropriate. 
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Prevention Strategies 
 
Intervention Guideline 
 
Jurisdictions seeking to improve “Intervention” to stop terrorists before they can execute 
a threat should: 
 

1. Train personnel to recognize threats and threatening cues and to respond 
appropriately to suspects preparing for attacks. 

 
2. Train law enforcement personnel in tactical capabilities with special teams of law 

enforcement, emergency response, and military resources to respond quickly and 
appropriately in a potential terrorism event with the objective of intervening in an 
impending attack. 

 
3. Articulate and disseminate the legal criteria for making cases, conducting wiretaps, 

and conducting surveillance on suspected WMD terrorists through general training 
and specific tactical training within Law Enforcement, to ensure familiarization with: 
• Conspiracy statutes; 
• Search and seizure requirements; 
• Foreign Intelligence Surveillance Act (FISA) requirements; 
• Established legal criteria and procedures for intervention in suspicious 

circumstances and events; 
• Standard Operating Procedures (SOPs) for observing people and targets at high 

threat locations; 
• Laws that protect public safety information; 
• Contact lists and contact information for legal opinions and assistance. 

 
4. Establish pre-service and in-service training in legal, tactical, and strategic aspects 

of policing in the WMD terrorism environment to enhance the ability to apprehend 
terrorists. 

 
5. If indicated in an analytical Risk Management Model, develop plans for pre-boarding 

searches for mass transit vehicles in the event of a credible threat. 
 
6. As indicated in an analytical Risk Management Model, establish plans and needs 

assessments for deployment of resources to meet known or anticipated threats to 
preempt or deter events. 

 
7. Facilitate a prosecutorial and judicial structure, process, collaboration, and expertise 

that enhances successful prosecution of WMD terrorism. 
 

413



8. Exercise processes for collecting and entering investigative intelligence and 
retrieving information, to result in the successful intervention and arrest of terrorists. 

 
9. Articulate the legal requisites for authorities to isolate and decontaminate to reduce 

spread of suspected diseases or agents. 
 
10. Include in Risk Management plan the collateral implications to the private sector in a 

WMD event intervention and have plans to coordinate mitigation. 
 

Broadening WMD Terrorism Prevention Guideline 
 
Broader WMD terrorism prevention strategies or approaches with national implications 
(described in National Strategy for Homeland Security): 
 
1. Ensure that legal sanctions reflect the “certainty” of punishment for those engaging 

in WMD terrorism. 
 
2. Increase perceptions of the invulnerability of the nation, its sites and its populations. 
 
3. Establish the presence of strategic prevention capabilities within a national incident 

management system. 
 
4. Standardize military assistance protocols for prevention.  
 
5. Prepare, train, exercise, and equip responders to engage in prevention activities and 

surveillance. 
 
6. Establish coordinated standards for driver’s licenses. 
 
7. Establish a national laboratory for homeland security. 
 
8. Release results of successful resistance to cyber attacks. 
 
9. Develop chemical, biological, and nuclear countermeasures. 
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Unit 8 Quiz 
 
1. The National Strategy for Homeland Security includes “…prevent them and their 

instruments of terror from entering our country.” 
a. True 
b. False 
 

2. Which one of the following is not a process that will cause a cultural shift? 
a. Identify prime mover 
b. Identify public and private stakeholders 
c. Articulate missions, goals, objectives in preventing terrorism 
d. Make information management broad and wide without any fusion center 
 

3. Which guide states, “Jurisdictions should seek to improve the collaborations 
between and among public and private sector agencies to prevent WMD terrorism.  
This includes a need for prevention, and preparation for a terrorist criminal event.” 

a. Threat recognition guideline 
b. Risk management guideline 
c. Information sharing guideline 
d. Collaboration guideline 
 

4. Prepare Memorandum of Understanding (MOUs) and formal coordination 
agreements between appropriate agencies (public & private) describing mechanisms 
to exchange information regarding vulnerabilities and risks, coordination of 
responses, and processes to facilitate information sharing and multi-jurisdictional 
preemption of terrorist acts or events. 

a. True 
b. False 
 

5. Do not use community policing as a mechanism to identify suspicious activities 
related to terrorism. 

a. True 
b. False 
 

6. Which of the following completes this statement,  “Jurisdictions seeking to develop 
“_____________” linkages to prevent WMD terrorism should clearly define data 
gathering, analysis, and dissemination formats. 

a. Request for Proposal 
b. Data infruition 
c. Information Sharing 
d. Information Shreading 
 

7. __________________ performs an assessment of risk or vulnerability and identifies 
probable treatment methods to reduce risk. 
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a. Harm reduction 
b. Risk minimizational model 
c. Risk Maximization 
d. Risk Management 
 

8. Is this a true statement,  “Vaccinate” organizations against WMD attack to make 
them less vulnerable by using mock or “red team” attacks?” 

a. True 
b. False 
 

9. _______________guideline is when jurisdictions seek to halt development of a 
WMD terrorist action before it is executed through recognition of the threat. 

a. Threat Analysis 
b. Threat recognition 
c. Threat Thwarting 
d. Threat Positive Identification 

 
10. Training personnel to recognize threats and threatening cues and to respond 

appropriately to suspects preparing for attacks is a: 
a. Training Strategy 
b. Strategic Initiative 
c. Prevention Strategy 
d. Risk Reduction Strategy 
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AFTER ACTION REPORTS: Reports that summarize and analyze performance in both 
exercises and actual events. The reports for exercises may also evaluate achievement 
of the selected exercise objectives and demonstration of the overall capabilities being 
exercised. 
 
AGENCY: An agency is a division of government with a specific function, or a 
nongovernmental organization (e.g., private contractor, business, etc.) that offers a 
particular kind of assistance. In Incident Command System (ICS), agencies are defined 
as jurisdictional (having statutory responsibility for incident mitigation), or assisting 
and/or cooperating (providing resources and/or assistance). (See Assisting Agency, 
Cooperating Agency and Multi-agency.) 
 
AGENCY REPRESENTATIVE :Individual assigned to an incident from an assisting or 
cooperating agency who has been delegated full authority to make decisions on all 
matters affecting his/her agency's participation at the incident. Agency Representatives 
report to the Liaison Officer. 
 
AIR OPERATIONS BRANCH DIRECTOR - The person primarily responsible for 
preparing and implementing the air operations portion of the Incident Action Plan. Also 
responsible for providing logistical support to helicopters assigned to the incident. 
 
ALLOCATED RESOURCES - Resources dispatched to an incident. 
 
ANTITERRORISM - preventive in nature. I t entails using "passive and defensive 
measures... such as education, foreign liaison training, surveillance, and counter-
surveillance, designed to deter terrorist activities." It is an “integrated, comprehensive 
approach … to counter the terrorist threat The concept has two phases: proactive and 
reactive. The proactive phase encompasses the planning, resourcing, preventive 
measures, preparation, awareness education, and training that take place before a 
terrorist incident. The reactive phase includes the crisis management actions taken to 
resolve a terrorist incident.29 
 
ASSESSMENT: (Pre and Post-disaster) (sometimes Hazard, Risk, Damage or Needs 
Assessment) The process of determining the impact of a potential or real disaster or 
event on a society. It addresses the need for preparedness to prevent or mitigate the 
potential event, and/or immediate, emergency measures to save and sustain the lives of 
survivors, and the possibilities for expediting recovery and development. Assessment is 
an interdisciplinary process undertaken in phases and involving data gathering surveys 
and the collation, evaluation and interpretation of information from various sources 
concerning both direct and indirect estimated and/or real losses, short- and long-term 
effects. It involves determining what could happen and/or what has happened and what 
assistance might be needed, but also defining objectives and how relevant assistance 

                                            
29 Joint Tactics, Techniques, and Procedures for Antiterrorism Joint Pub 3-07.2. 17 March 1998. 
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can actually be provided to the victims. It requires attention to both short-term needs 
and long-term implications. 
 
ASSIGNED RESOURCES - Resources checked-in and assigned work tasks on an 
incident. 
 
ASSIGNMENTS - Tasks given to resources to perform within a given operational 
period, based upon tactical objectives in the Incident Action Plan. 
 
ASSISTANCE: The provision on a humanitarian basis of material aid and services 
necessary to enable people to meet their basic needs for shelter, clothing, water and 
food. Assistance is available for extended periods, unlike relief supplies and services 
that are provided, free of charge, in the period immediately following a crisis. 
 
ASSISTANT - Title for subordinates of the Command Staff positions. The title indicates 
a level of technical capability, qualifications, and responsibility subordinate to the 
primary positions. Assistants may also be used to supervise unit activities at camps. 
 
ASSISTING AGENCY - An agency directly contributing tactical or service resources to 
another agency. 
 
AVAILABLE RESOURCES - Incident-based resources which are immediately available 
for assignment. 
 
BASE - The location at which the primary logistics functions are coordinated and 
administered. (Incident name or other designator will be added to the term "Base") The 
Incident Command Post may be collocated with the base. There is only one base per 
incident. 
 
BRANCH - The organizational level having functional/geographic responsibility for 
major incident operations. The Branch level is organizationally between Section and 
Division/Group in the Operations Section, and between Section and Units in the 
Logistics Section. 
 
BUDDY SYSTEM: A means of pairing up or organizing workers to work as a team 
usually in pairs where each is to lookout for the wellbeing of the other team member as 
they perform their assigned tasks. 
 
CACHE - A pre-determined complement of tools, equipment, and/or supplies stored in a 
designated location, and available for incident use. 
 
CAMP - A geographical site, within the general incident area, separate from the base, 
equipped and staffed to provide sleeping areas, food, water, and sanitary services to 
incident personnel. 
 
CHECK-IN - The process whereby resources first report to an incident response. 
Check-in locations include: Incident Command Post (Resources Unit), Incident Base, 
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Camps, Staging Areas, Helibases, and Division/Group Supervisors (for direct line 
assignments). 
 
CHIEF - The ICS title of individuals responsible for command of functional sections: 
Operations, Planning, Logistics, and Finance/Administration. 
 
CLEAR TEXT - The use of plain English in radio communications transmissions. No 
Ten Codes nor agency specific codes are used when using Clear Text. 
 
COLD ZONE: Represents the outer boundary of an emergency incident and an area of 
the least potential for contaminant exposure to workers and others. It is generally an 
area intended to act as a buffer to keep persons not involved in the response away from 
the incident at a safe distance. 
 
COMMAND - The act of directing, ordering, and/or controlling resources by virtue of 
explicit legal, agency, or delegated authority. May also refer to the Incident 
Commander/Unified Command. 
 
COMMAND POST: (See Incident Command Post) 
 
COMMAND STAFF - The Command Staff consists of the Information Officer, Safety 
Officer, and Liaison Officer, who report directly to the Incident Commander. They may 
have an assistant or assistants, as needed. 
 
COMMON COMMUNICATION PLAN (CCP): A plan designed to be utilized across 
multi-agency and multi-jurisdictional incident management operations. It applies 
standards called for under the ICS. The IC manages communications at an incident, 
using a CCP and an incident-based communications center established solely for use 
by the command, tactical, and support resources assigned to the incident. All entities 
involved in managing the incident will utilize common terminology, prescribed by the 
NIMS, for communications. 
 
COMMON OPERATING PICTURE: A broad view of the overall situation as reflected by 
situation reports, aerial photography, and other information or intelligence.30 
 
COMMUNICATIONS UNIT - A vehicle (trailer or mobile van) used to provide the major 
part of an incident Communications Center. 
 
COMMUNITY POLICING – a “philosophy of policing, based on the concept that police 
officers and private citizens working together in creative ways can help solve 

                                            
30 Department of Homeland Security, National Incident Management System (March 2004), Pg128; 
Department of Homeland Security, National Response Plan (December 2004), Pg 64 
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contemporary community problems related to crime, fear of crime, social and physical 
disorder, and neighborhood decay.”31 
 
CONSTRAINTS/IMPEDIMENTS: Limitations or restrictions in conducting NIMS 
activities. 
 
COOPERATING AGENCY - An agency supplying assistance other than direct tactical, 
support, or service functions or resources to the incident control effort (e.g., Red Cross, 
telephone company, etc.). 
 
COST UNIT - Functional unit within the Finance/Administration Section responsible for 
tracking costs, analyzing cost data, making cost estimates, and recommending cost-
saving measures. 
 
COUNTERINTELLIGENCE – “…Information gathered, and activities conducted, to 
rotect against espionage, other intelligence activities, sabotage, or assassinations 
conducted by or on behalf of foreign governments or elements thereof, foreign 
organizations, or foreign persons, or international terrorist activities.”32 
 
COUNTERTERRORISM - is responsive or reactive to terrorist threats or attacks. It 
entails using "active measures... which incorporate the direct intervention of terrorists 
groups or the targeting… of terrorist personnel."33 
 
CHEMTREC: The Chemical Transportation Emergency Center is a service of the 
American Chemistry Council. It provides a 24-hour, seven days a week technical 
information service on chemicals that could be involved in emergencies throughout the 
United States and elsewhere. 
 
CHRONIC EXPOSURE: This is where there is a long duration of time in a contaminant 
atmosphere or repeated exposures to the contaminant that can cause adverse health 
effects. These adverse health effects usually manifest themselves after a long period of 
time from multiple exposures to the contaminant. 
 
COMMAND: The act of directing and/or controlling resources at an incident by virtue of 
explicit legal, agency, or delegated authority. May also refer to the Incident Commander.  
 
CORRECTIVE ACTION PROGRAM: A process implemented after incidents or 
exercises to assess, investigate, and identify and implement appropriate solutions to 
prevent repeating problems encountered. 
 
CORRECTIVE ACTIONS: Improved procedures that are based on lessons learned from 
actual incidents or from training and exercises.  
 
                                            
31 Trojanowicz, Robert and Bonnie Bucqueroux. (1990). Community Policing: A Contemporary 
Perspective. 
32 50 USC 401a(3) 
33 Joint Tactics, Techniques, and Procedures for Antiterrorism Joint Pub 3-07.2. 17 March 1998. 
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CRITICAL INFRASTRUCTURES: Systems and assets, whether physical or virtual, so 
vital to the United States that the incapacity or destruction of such systems and assets 
would have a debilitating impact on security, national economic security, national public 
health or safety, or any combination of those matters.34 
 
CPTED — Crime Prevention Through Environmental Design - a method of reducing the 
perception of crime, the opportunity for crime, and crime itself by altering the physical 
environment. Employs territoriality (creates a sense of ownership), access control 
(increases the perceived risk of crime to potential offenders by restructuring or denying 
access to crime targets), and surveillance (keep potential intruders or attackers under 
threat of observation). 
 
CRITICAL INCIDENT STRESS MANAGEMENT (CISM) Critical incident stress is a 
normal response of a healthy person to an abnormal event. Management is conducted 
through processes like defusing, debriefing and demobilization. The process takes a 
comprehensive, systematic and multi-component approach. 
 
CRITIQUE: A meeting or discussion of the pros and cons of how an emergency 
response incident was conducted by those who participated in the response. This is an 
element of the termination process of an emergency response that is conducted at the 
conclusion of the emergency incident’s response efforts. 
 
DATA - unprocessed, unanalyzed, and raw observations, and facts 
 
DECONTAMINATION: The process of removing or reducing the level of contaminants 
on persons, tools, supplies and equipment. It is generally used to remove harmful levels 
of contaminants that will adversely affect human health or wellbeing. 
 
DEGRADATION: The destruction of equipment such as chemical protective clothing 
and monitoring instruments that is caused by chemical or physical decomposition of 
such equipment or its components. 
 
DEPUTY - A fully-qualified individual who, in the absence of a superior, could be 
delegated the authority to manage a functional operation or perform a specific task. In 
some cases, a Deputy could act as relief for a superior, and, therefore, must be fully 
qualified in the position. Deputies can be assigned to the Incident Commander, General 
Staff, and Branch Directors. 
 
DEMOBILIZATION UNIT - Functional unit within the Planning Section responsible for 
assuring orderly, safe, and efficient demobilization of incident resources. 
 
DESIGN, FABRICATION, AND CONSTRUCTION MONITORING PROGRAMS 

                                            
34 Department of Homeland Security, National Response Plan (December 2004), Page 64 
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– typically, codes and ordinances that provide for review of new construction, 
conditional rezoning petitions, development plans, and special exception petitions for 
the purpose of decreasing the opportunity for crime and increasing the perception of 
safety.35 
 
DIRECTOR - The ICS title for individuals responsible for supervising a Branch.  
 
DISPATCH - The implementation of a command decision to move resources from one 
place to another. 
 
DISPATCH CENTER - A facility from which resources are directly assigned to an 
incident. 
 
DIVISION - The organization level having responsibility for operation within a defined 
geographic area or with functional responsibility. The Division level is organizationally 
between the Task Force/Strike Team and the Branch. (See also "Group") 
 
DOCUMENTATION UNIT - Functional unit within the Planning Section responsible for 
collecting, recording, and safeguarding all documents relevant to the incident. 
 
EDUCATION: The knowledge or skill obtained or developed by a learning process. 
 
EQUIPMENT: Instrumentality needed for an undertaking or to perform a service 
including its associated supplies. Equipment can range from small personal items such 
as search and rescue gear (flashlights, dusk masks, etc.) to large-scale multi-
jurisdictional systems (radio repeater systems, computer networks, etc.). 
 
EMERGENCY MANAGER: The individual within each jurisdiction that is delegated the 
day to day responsibility for the development, testing, exercising and revising the 
emergency operations plan and maintenance of all emergency management 
coordination efforts.  
 
EMERGENCY MANAGEMENT: The organized analysis, planning, decision making, 
assignment, and coordination to available resources to the mitigation of, preparedness 
for, response to, or recovery from emergencies of any kind, whether man-made or 
natural sources. 
 
EMERGENCY MANAGEMENT ASSISTANCE COMPACT (EMAC): An interstate 
mutual aid agreement that was developed out of the need to assist and coordinate 
resources across states in the event of a disaster situation. 
 
EMERGENCY MEDICAL TECHNICIAN (EMT) - A health-care specialist with particular 
skills and knowledge in pre-hospital emergency medicine.  

                                            
35 For example, see Plaster, Sherry and Stan Carter. (1993). Planning for Prevention: Sarasota, Florida’s 
Approach to Crime Prevention Through Environmental Design. Tallahassee: Florida Criminal Justice 
Executive Institute. 
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EMERGENCY OPERATIONS CENTER (EOC): A location from which centralized 
emergency management can be performed, generally by civil government officials 
(municipal, county, State and Federal). EOC facilities are established by an agency or 
jurisdiction to coordinate the overall agency or jurisdictional response and to provide 
support for the control or mitigation of an emergency. 
 
EMERGENCY OPERATIONS PLAN (EOP): A State or local document that describes 
actions to be taken in the event of natural disasters, technological accidents, or 
weapons of mass destruction attack. It identifies authorities, relationships, and the 
actions to be taken by whom, what, when, and where, based on predetermined 
assumptions, objectives, and existing capabilities. 
 
EMERGENCY RESPONSE: Those organized actions taken by trained people to assist 
in controlling and/or reducing the level of losses and associated human suffering that 
has or could have resulted from an emergency incident. 
 
EMERGENCY RESPONSE AGENCY: Any organization responding to an emergency, 
or providing mutual aid support to such an organization, whether in the field, at the 
scene of an incident, or to an emergency operations center. 
 
EMERGENCY RESPONSE PERSONNEL: Personnel involved with an agency's 
response to an emergency. 
 
EMERGENCY RESPONSE PLAN: A written document that sets forth the tasks or 
actions that are to be taken once an emergency incident is reported to have occurred. 
The emergency response plan will usually contain contingency plans for the various 
types of emergencies that are anticipated to be encountered. 
 
EQUIPMENT ACQUISITION: The process of obtaining resources to support operational 
needs. 
 
EVALUATIONS: Tools used after exercises or actual events to document strengths and 
weaknesses in a jurisdiction’s preparedness, e.g., Lessons learned or After Action 
Reports. 
 
EXERCISE: Opportunity provided to demonstrate, evaluate, and improve the combined 
capability and interoperability of elements to perform assigned missions and tasks to 
standards necessary to achieve successful outcomes. 
 
FACILITIES UNIT - Functional unit within the Support Branch of the Logistics Section 
that provides fixed facilities for the incident. These facilities may include the Incident 
Base, feeding areas, sleeping areas, sanitary facilities, etc.  
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FEDERAL ON-SCENE COORDINATOR (FOSC) - The pre-designated Federal On-
Scene Coordinator operating under the authority of the National Contingency Plan 
(NCP). 
 
FEDERAL STANDARDS: Common rules, conditions, guidelines or characteristics, 
established by the Federal Government. 
 
FIELD OPERATIONS GUIDE (FOG) - A pocket-size manual of guidelines regarding 
application of the Incident Command System. 
 
FINANCE/ADMINISTRATION SECTION - The Section responsible for all incident costs 
and financial considerations. Includes the Time Unit, Procurement Unit, 
Compensation/Claims Unit, and Cost Unit. 
 
FLEXIBILITY: A principle of the NIMS that provides a consistent, flexible, and 
adjustable national framework within which government and private entities at all levels 
can work together to manage domestic incidents, regardless of their cause, size, 
location, or complexity. This flexibility applies across all phases of incident 
management: prevention, preparedness, response, recovery, and mitigation.36 
 
FOOD UNIT - Functional unit within the Service Branch of the Logistics Section 
responsible for providing meals for incident personnel. Force Protection – often used in 
the military sense to mean a security program designed to protect service members, 
civilian employees, family members, facilities, and equipment in all locations and 
situations.37 
 
FULL PROTECTIVE CLOTHING: This means that the person is fully covered from 
head to foot in a protective envelope of clothing materials and includes a respiratory 
protective device that is to prevent or minimize exposure to the contaminant and injury 
to the person involved in emergency response operations. 
 
FULL SCALE EXERCISE (FSE): A multi-agency, multi-jurisdictional, multi-
organizational activity that tests many facets of preparedness. They focus on 
implementing and analyzing the plans, policies, procedures, and cooperative 
agreements developed in discussion-based exercises and honed in previous, smaller, 
operations-based exercises. In FSEs, the reality of operations in multiple functional 
areas presents complex and realistic problems that require critical thinking, rapid 
problem solving, and effective responses by trained personnel.  During FSEs, events 
are projected through a scripted exercise scenario with built-in flexibility to allow 
updates to drive activity. FSEs are conducted in a realtime, stressful environment that 
closely mirrors real events. 
 

                                            
36 Department of Homeland Security, National Incident Management System (March 2004), Pg 2 
37 Joint Tactics, Techniques, and Procedures for Antiterrorism Joint Pub 3-07.2. 17 March 1998. 
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FUNCTION - In ICS, function refers to the five major activities in the ICS, i.e., 
Command, Operations, Planning, Logistics, and Finance/Administration. The term 
function is also used when describing the activity involved, e.g., "the planning function."  
 
FUNCTIONAL EXERCISE (FE): An activity designed to test and evaluate individual 
capabilities, multiple functions, activities within a function, or interdependent groups of 
functions. Events are projected through an exercise scenario with event updates that 
drive activity at the management level. An FE simulates the reality of operations in a 
functional area by presenting complex and realistic problems that require rapid and 
effective responses by trained personnel in a highly stressful environment. 
 
FUSION CENTER – an organized structure to coalesce data and information for the 
purpose of analyzing, linking and disseminating intelligence. A model process is likely to 
include: 

• • Extract unstructured data 
• • Extract structured data 
• • Fuse structured data 

Fused data are then analyzed to generate intelligence products and summaries for 
tactical, operational, and strategic commanders. Types of analysis typically conducted 
in a fusion center include:  

• • Association Charting 
• • Temporal Charting 
• • Spatial Charting 
• • Link Analysis 
• • Financial Analysis 
• • Content Analysis 
• • Correlation Analysis 

 
GENERAL STAFF - The group of incident management personnel comprised of: 
Incident Commander, Operations Section Chief, Planning Section Chief, Logistics 
Section Chief, and Finance/Administration Section Chief. 
 
GEOGRAPHIC INFORMATION SYSTEM (GIS) - An electronic information system 
which provides a geo-referenced data base to support management decision-making. 
 
GROUND SUPPORT UNIT - Functional unit within the Support Branch of the Logistics 
Section responsible for fueling, maintaining, and repairing vehicles, and the ground 
transportation of personnel and supplies. 
 
GROUP - Groups are established to divide the incident into functional areas of 
operation. Groups are composed of resources assembled to perform a special function 
not necessarily within a single geographic division. (See Division.) Groups are located 
between Branches (when activated) and Single Resources in the Operations Section. 
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HAZARD ANALYSIS: The identification of the potential for and the magnitude of an 
occurrence of a given hazard causing an emergency incident. It contains three basic 
parts: the identification of the hazard, the assessment of the hazard and the controls 
available that could impact the given hazard. There are various methodologies that are 
typically used to perform this work, from relatively unsophisticated methods up to and 
including very complex methods that involve modeling. 
 
HAZARD ASSESSMENT: An evaluation to identify the likelihood of a specific 
hazardous event’s consequences. It is an evaluated process to measure or estimate the 
consequences of the event if it was to occur. 
 
HAZARD CONTROL: Any approach or step that is taken to eliminate, prevent or 
minimize a hazard that could lead to an emergency incident or one that could cause an 
emergency incident to become more severe. The steps that could be taken may be 
personal protective equipment or administrative controls up to and including engineering 
approaches. 
 
HAZARD IDENTIFICATION: This is the process of identifying the intrinsic properties 
harmful to humans, to process equipment, and/or to the environment that a material has 
and/or that an activity or industrial process has. 
 
HAZARDOUS MATERIAL: A chemical or substance that is regulated by the U.S. 
Department of Transportation (DOT) because of its inherent nature of being harmful to 
the public health and/or the environment. DOT regulates interstate and intrastate 
commercial transport of these materials. 
 
HAZARDOUS SUBSTANCE: A chemical or material that is regulated by the EPA 
and/or OSHA because of its inherent nature of being harmful to humans 
and/or the environment. 
 
HAZWOPER: An OSHA standard 29CFR1910.120 that was required by SARA. It 
stands for “Hazardous Waste Operations and Emergency Response”. 
 
HELIBASE - A location within the general incident area for parking, fueling, maintaining, 
and loading helicopters. 
 
HELISPOT - A location where a helicopter can take off and land. Some helispots may 
be used for temporary loading. 
 
HOMELAND SECURITY EXERCISE AND EVALUATION PROGRAM (HSEEP): A 
capabilities- and performance-based exercise program that provides a standardized 
policy, methodology, and language for designing, developing, conducting, and 
evaluating all exercises. In addition to providing a standardized exercise policy, HSEEP 
also facilitates the creation of self-sustaining, capabilities-based exercise programs by 
providing tools and resources such as guidance, training, technology, and direct 
support. This blended approach to HSEEP implementation promotes exercise expertise, 

428



 

while advancing a standardized means of assessing and improving preparedness 
across the Nation. (http://www.hseep.dhs.gov ) 
 
HOT ZONE: Represents the area with the greatest degree of threat to individuals 
working in that area and requires the highest level of personal protection equipment. 
This area has to be clearly marked with banner tape or a satisfactory substitute to 
indicate to workers the high potential for exposure and thus the greatest level of 
personal protection. 
 
IMPROVEMENT PLAN: The portion of an After Action Report that converts lessons 
learned from the exercise or incident response into concrete, measurable steps that 
result in improved response capabilities. 
 
INCIDENT AREA - Legal geographical area of the incident including affected  area(s) 
and traffic route(s) to corresponding storage and disposal sites. 
 
INCIDENT BASE - See BASE. 
 
INCIDENT ACTION PLAN: The plan developed at the field response level, which 
contains objectives reflecting the overall incident strategy and specific tactical actions, 
and supporting information for the next on-scene operational period. The plan may be 
oral or written. 
 
INCIDENT COMMAND POST (ICP): The location at which the primary command 
functions are executed. The ICP may be collocated in the cold zone with the incident 
base or other incident facilities. 
 
INCIDENT COMMANDER (IC): The individual responsible for the command of all 
functions at the field or on-scene response level related to the management of the 
emergency event. 
 
INCIDENT COMMAND SYSTEM (ICS): An organized, coordinated approach to the 
control and management of emergency response operations at the scene of an 
emergency event. 
 
INCIDENT COMMUNICATION CENTER - The location of the Communications Unit and 
the Message Center. 
 
INCIDENT OBJECTIVES - Statements of guidance and direction necessary for the 
selection of appropriate strategies, and the tactical direction of resources. Incident 
objectives are based on realistic expectations of what can be accomplished when all 
allocated resources have been effectively deployed. Incident objectives must be 
achievable and measurable, yet flexible enough to allow for strategic and tactical 
alternatives. 
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INCIDENT SITUATION DISPLAY - The Situation Unit is responsible for maintaining a 
display of status boards which communicate critical incident information vital to 
establishing and maintaining an effective command and control environment. 
 
INCIDENT-SPECIFIC HAZARDS: Anticipated events that may or may not occur that 
require coordinated response to protect life or property, e.g., pandemic flu, avian flu, 
etc. 
 
INFORMATION - processed fact; reporting with or without analysis. It is often prepared 
for publication or dissemination in some form and is intended to inform rather than warn 
or advise. 
 
INFORMATION OFFICER (IO) - A member of the Command Staff responsible for 
providing incident information to the public and news media or other agencies or 
organizations. There is only one Information Officer per incident. The Information Officer 
may have assistants. 
 
INTELLIGENCE - the product of adding value to information and data through analysis. 
Intelligence is created for a purpose. It is the process by which analysis is applied to 
information and data to inform policy-making, decision making, including decisions 
regarding the allocation of resources, strategic decisions, operations and tactical 
decisions. Intelligence serves many purposes among which are the identification and 
elimination of threat sources, the investigation and resolution of threats, the 
identification and treatment of security risk, the elimination of threat sources, the 
mitigation of harm associated with risk, preemption, response, preparation and 
operations related to threats and risks. 
 
INTELLIGENCE CYCLE - the process by which information and data is collected, 
evaluated, stored, analyzed, and then produced or placed in some form for 
dissemination to the intelligence consumer for use. The cycle consists of: consumer, 
collector, evaluation, analysis, production, dissemination, consumption, consumer. 
 
INTELLIGENCE PRODUCTS - the intelligence deliverables. They are the means by 
which intelligence is communicated to those who will use it. Intelligence products are 
not limited to written digests or summaries, reports or notes, and can also include oral 
warnings, alerts, advisories or notices given to the consumer when justified. It also 
includes oral briefings and other presentations made by the intelligence professional 
within the scope of his or her duties and responsibilities. 
 
INTERAGENCY: Made up of, involving, or representing two or more different agencies. 
 
INTEROPERABILITY & COMPATIBILITY: A principle of the NIMS that holds that 
systems must be able to work together and should not interfere with one another if the 
multiple jurisdictions, organizations, and functions that come together under the NIMS 
are to be effective in domestic incident management. Interoperability and compatibility 
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are achieved through the use of such tools as common communications and data 
standards, digital data formats, equipment standards, and design standards.38 
 
INTERSTATE: Made up of, involving, or representing two or more different 
States. 
 
INTRASTATE: Existing or occurring within the boundaries of a single State. 
 
JOINT INFORMATION CENTER (JIC) - A facility established within, or near, the 
Incident Command Post where the Information Officer and staff can coordinate and 
provide incident information to the public, news media, and other agencies or 
organizations. The JIC is normally staffed with representatives from the FOSC, SOSC 
and RP. 
 
JOINT INFORMATION SYSTEM (JIS): A system that integrates incident information 
and public affairs into a cohesive organization designed to provide consistent, 
coordinated, timely information during a crisis or incident operations.  The mission of the 
JIS is to provide a structure and system for developing and delivering coordinated 
interagency messages; developing, recommending, and executing public information 
plans and strategies on behalf of the IC; advising the IC concerning public affairs issues 
that could affect a response effort; and controlling rumors and inaccurate information 
that could undermine public confidence in the emergency response effort.39 
 
JURISDICTION - A range or sphere of authority. At an incident, public agencies have 
jurisdiction related to their legal responsibilities and authority for incident mitigation. 
Jurisdictional authority at a incident can be political/geographical (e.g., city, county, 
state, or Federal boundary lines), or functional (e.g., police department, health 
department, etc.). (See Multi-Jurisdiction). 
 
JURISDICTIONAL AGENCY - The agency having jurisdiction and responsibility for a 
specific geographical area, or a mandated function. 
 
LANDING ZONE - See Helispot. 
 
LEADER - The ICS title for an individual responsible for a Task Force/Strike Team or 
functional Unit. 
 
LEPC: An abbreviation for a “Local Emergency Planning Committee” that has been 
required by EPA regulations and by SARA Title III. It is the local community’s committee 
that the State has established that is used to develop and maintain an emergency 
response plan covering all types of emergencies that may occur in the community. 
 
                                            
38 Department of Homeland Security, National Incident Management System (March 2004), Pg 55 
39 Department of Homeland Security, National Response Plan (December 2004), Pg 68; Department of 
Homeland Security, National Incident Management System (March 2004), Pg 131 
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LESSONS LEARNED: Knowledge gained through operational experience (actual 
events or exercises) that improve performance of others in the same discipline. 
 
LIAISON OFFICER (LO): A governmental agency official sent to another agency or 
organization to facilitate interagency communications and coordination. 
 
LOGISTICS SECTION - The Section responsible for providing facilities, services, and 
materials for the incident. 
 
MANAGERS - Individuals within ICS organizational units who are assigned specific 
managerial responsibilities (e.g., Staging Area Manager or Camp Manager). 
 
MEDICAL UNIT - Functional unit within the Service Branch of the Logistics Section 
responsible for developing the Medical Plan, and for providing emergency medical 
treatment for incident response personnel. 
 
MESSAGE CENTER - The message center is part of the Communications Center and 
collocated with or adjacent to it. It receives, records, and routes information about 
resources reporting to the incident, resource status, and handles administration and 
tactical traffic. 
 
MEASURE: A determination of a jurisdiction’s specific level of NIMS compliance, 
evaluated according to that jurisdiction’s responses to the NIMS metrics that have been 
established by the NIMS Integration Center (NIC). 
 
METRIC: A nationwide system of assessment developed by the NIC for the purpose of 
evaluating a jurisdiction’s specific level of NIMS compliance. This system consists of a 
collection of questions derived from the NIMS compliance statements. Answers to these 
questions are analyzed to determine a jurisdiction’s level of compliance with the NIMS. 
 
MULTI-AGENCY COORDINATION (MAC) – A generalized term which describes the 
functions and activities of representatives of involved agencies and/or jurisdictions who 
come together to make decisions regarding the prioritizing of incidents, and the sharing 
and use of critical resources. The MAC organization is not a part of the on-scene ICS 
and is not involved in developing incident strategy or tactics. 
 
MULTI-AGENCY INCIDENT - An incident where one or more agencies assists a 
jurisdictional agency or agencies. May be single or Unified Command. 
 
MULTI-JURISDICTION INCIDENT - An incident requiring action from multiple agencies 
that have statutory responsibility for incident mitigation. In ICS, these incidents will 
normally be managed using a Unified Command. 
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MUTUAL AID AGREEMENT: A written agreement between agencies, organizations, 
and/or jurisdictions that they will assist one another on request by furnishing personnel, 
equipment, and/or expertise in a specified manner.40 
 
NATIONAL CONTINGENCY PLAN (NCP): The general overall emergency planning 
document that is to be used by the Federal agencies of the executive branch in 
assisting the states with handling emergency incidents that occur within the United 
States or on its borders. The National Response Team makes up the membership of 
the Federal agencies that have a role to play in the NCP, and they have created the 
Federal Regional Response Teams that are located in the Federal regional cities so 
designated. 
 
NATIONAL RESPONSE CENTER (NRC): A U.S. Coast Guard-operated 
communications center that is located in Washington, D.C. It is the location that all 
inadvertent or accidental spills or releases of reportable quantities or more are to be 
reported, and it is manned 24 hours a day, seven days a week. 
 
NATIONAL RESPONSE PLAN (NRP): A plan mandated by HSPD-5 that integrates 
Federal domestic prevention, preparedness, response, and recovery plans into one all-
discipline, all-hazards plan.41 
 
NATIONAL RESPONSE TEAM (NRT): Federal cabinet level agencies and selected 
independent Federal agencies within the Federal government that are involved in 
assisting in the handling of emergency responses to incidents or assisting the states 
with handling emergency incidents. The NRT is co-chaired by EPA and the U.S. Coast 
Guard. 
 
NATURAL RESOURCE DAMAGE ASSESSMENT (NRDA) - The process of collecting 
and analyzing information to evaluate the nature and extent of injuries resulting from an 
incident, and determine the restoration actions needed to bring injured natural 
resources and services back to baseline and make the environment whole for interim 
losses. (15 CFR 990.30) 
 
NEED-TO-KNOW - the determination by an authorized holder of classified information 
that a prospective recipient requires access to specific classified information in order to 
perform or assist in a lawful and authorized governmental function.42 
 
NIMCAST (NATIONAL INCIDENT MANAGEMENT SYSTEM CAPABILITY 
ASSESSMENT SUPPORT TOOL): A web-based self-assessment tool designed to aid 
State, Territorial, local, and tribal organizations and jurisdictions in determining their 
capabilities and compliance against the requirements established in the recently 
                                            
40 Department of Homeland Security, National Response Plan (December 2004), Pg 69; Department of 
Homeland Security, National Incident Management System (March 2004), Pg 133 
41 Department of Homeland Security, National Incident Management System (March 2004) 
42 CIA Directive1/7. (1998). Security Controls on the Dissemination of Intelligence Information. 
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released National Incident Management System. 
(http://www.fema.gov/nimcast/index.jsp ) 
 
NIMS ADOPTION: The establishment of a legal authority (e.g. executive order, 
proclamation, resolution, legislation, or other legal mandate) that requires all 
departments and agencies operating within the jurisdiction to use NIMS principles and 
methodologies in their all-hazards incident management system. 
 
NIMS BASELINE: An initial assessment of NIMS compliance conducted in 2005 and/or 
2006 by participating jurisdictions at State, Territorial, local, and tribal levels.  
 
NIMS IMPLEMENTATION: All activities necessary for adopting and institutionalizing 
NIMS. Implementation includes the formal adoption of NIMS, the use of a NIMS-
compliant approach to all incident management operations, etc. 
 
NIMS NATIONAL STANDARD CURRICULUM: A curriculum designed to provide 
training on the NIMS. This curriculum will be built around available federal training 
opportunities and course offerings that support NIMS implementation. The curriculum 
also will serve to clarify training that is necessary for NIMS-compliance and streamline 
the training approval process for courses recognized by the curriculum. Initially, the 
curriculum will be made up of NIMS awareness training and training to support the 
Incident Command System (ICS). Eventually it will expand to include all NIMS training 
requirements including training established to meet national credentialing standards. 
(http://www.fema.gov/pdf/emergency/nims/nsctd.pdf ) 
 
NIMS PROMOTION AND ENCOURAGEMENT: Activities such as meetings (e.g., 
conferences, working groups, etc.), mailings (e.g., newsletters, letters, etc.), email, or 
other established methods (e.g., broadcast media).  
 
NO-NOTICE EVENTS: An event that does not allow for prior planning, e.g., terrorist 
event, earthquake, etc. 
 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK (NAERG 2000): It was 
developed jointly by the U.S. Department of Transportation (DOT), Transport Canada 
(TC), and the Secretariat of Communications and Transportation of Mexico (SCT) for 
use by fire fighters, police, and other emergency services personnel who may be the 
first to arrive at the scene of a transportation incident involving a hazardous material. It 
is primarily a guide to aid first responders in (1) quickly identifying the specific or generic 
classification of the material(s) involved in the incident, and (2) protecting themselves 
and the general public during this initial response phase of the incident. The 
NAERG2000 is updated every three years. 
 
OFFICER - The ICS title for personnel responsible for the Command Staff positions of 
Safety, Liaison, and Information. 
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OPERATIONAL PERIOD - The period of time scheduled for execution of a given set of 
operational actions specified in the Incident Action Plan. Operational Periods can be 
various lengths, usually not over 24 hours. 
 
OPERATIONS SECTION - Responsible for all operations directly applicable to the 
primary mission. Directs unit operational plans preparation, requests or releases 
resources, makes expedient changes to the Incident Action Plan (as necessary), and 
reports such to the Incident Commander. Includes the Recovery and Protection Branch, 
Emergency Response Branch, Air Operations Branch, and Wildlife Branch. 
 
ORGANIZATION: Individual teams, an overall organizational structure, and leadership 
at each level in the structure that comply with relevant laws, regulations, and guidance 
necessary to perform assigned missions and tasks. 
 
OUT-OF-SERVICE RESOURCES - Resources assigned to an incident but unable to 
respond for mechanical, rest, or personnel reasons. 
 
PLAIN LANGUAGE: Common terms and definitions that can be understood by 
individuals from all responder disciplines. The intent of plain language is to ensure the 
clear and accurate communication of information during an incident. 
 
PLANNING MEETING - A meeting, held as needed throughout the duration of an 
incident, to select specific strategies and tactics for incident control operations and for 
service and support planning. 
 
PERSONNEL: Paid and volunteer staff who meet required qualification and certification 
standards necessary to perform assigned missions and tasks. 
 
PLANS: Documents such as procedures, mutual aid agreements, strategies, and other 
publications that may describe some of the following: governance, management, 
standard operating procedures, technology, and activities in support of defined missions 
and tasks. 
 
POLICY: A course of action, guidance, or principle intended to influence and guide 
decisions, actions, and other matters. 
 
PLANNING SECTION - Responsible for collecting, evaluating, and disseminating 
tactical information related to the incident, and for preparing and documenting Incident 
Action Plans. The section also maintains information on the current and forecast 
situation, and on the status of resources assigned to the incident. Includes the Situation, 
Resource, Environmental, Documentation, and Demobilization Units, and Technical 
Specialists.  
 
POLREP - Pollution report. 
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PREPLANNED EVENT: A non-emergency activity. ICS can be used as the 
management system for a wide range of events, e.g., parades, concerts, or sporting 
events.43 
 
PRINCIPAL COORDINATOR FOR STATEWIDE NIMS IMPLEMENTATION: The 
position designated by the State Administrative Agency (SAA) primarily responsible for 
coordination of all NIMS-related directives. This includes dissemination and collection of 
information and monitoring and reporting on compliance activities.  
 
PUBLIC INFORMATION SYSTEM: The processes, procedures, and systems for 
communicating timely and accurate information to the public during crisis or emergency 
situations.44 
 
PROCUREMENT UNIT - Functional unit within the Finance/Administration Section 
responsible for financial matters involving vendor contracts. 
 
QUALIFIED INDIVIDUAL (Q.I.) - The person authorized by the responsible party to 
expend funds and obligate resources. 
 
RADIO CACHE - A cache may consist of a number of portable radios, a base station, 
and, in some cases, a repeater stored in a predetermined location for dispatch to 
incidents. 
 
REASONABLE SUSPICION - when information exists which establishes sufficient facts 
to give a trained law enforcement or criminal investigative agency officer, investigator, 
or employee a basis to believe that there is a reasonable possibility that an individual or 
organization is involved in a definable criminal activity or enterprise.45 
 
RECORDERS - Individuals within ICS organizational units who are responsible for 
recording information. Recorders may be found in Planning, Logistics, and 
Finance/Administration. 
 
RED TEAM – a technique for assessing vulnerability that involves viewing a potential 
target from the perspective of an attacker to identify its hidden vulnerabilities, and to 
anticipate possible modes of attack. 
 
REGIONAL RESPONSE TEAM (RRT): The United States is divided into 10 Federal 
regions and each has a response team made up of members from the same Federal 
agencies that make up the NRT. The RRT interfaces with the states within its region 
and provides support to the state and local community emergency planning and 
response efforts. 
 

                                            
43 Department of Homeland Security, National Incident Management System (March 2004) 
44 Department of Homeland Security, The National Incident Management System (March 2004), Pg 3 
45 28 CRF 23.20(c). 
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REMEDIAL ACTION MANAGEMENT PROGRAM (RAMP): A program that will identify 
and remedy operational and programmatic issues encountered in disaster response and 
recovery operations and exercises. Known as the Remedial Action Management 
Program (RAMP), it will also capture lessons learned and smart practices that will 
become part of a Web-based national library accessible to all levels of 
government…The RAMP replaces the Disaster Corrective Action Program and involves 
restructured procedures and new issue management authorities. 
 
REPORTING LOCATION - Any one of six facilities/locations where incident assigned 
resources may be checked in. The locations are: Incident Command Post-Resources 
Unit, Base, Camp, Staging Area, Helibase, or Division/Group Supervisors (for direct line 
assignments.) Check-in for each specific resource occurs at one location only. 
 
RESOURCES - All personnel and major items of equipment available, or potentially 
available, for assignment to incident tasks on which status is maintained. 
 
RESOURCES UNIT - Functional unit within the Planning Section responsible for 
recording the status of resources committed to the incident. The Unit also evaluates 
resources currently committed to the incident, the impact that additional responding 
resources will have on the incident, and anticipated resource needs. 
 
RESOURCE TYPING: Categorizing by capability the resources that incident managers 
commonly request, deploy, and employ. Measurable standards identifying the 
capabilities and performance levels of resources serve as the basis for categories. 
Resource users at all levels identify these standards and then type resources on a 
consensus basis, with a national-level entity taking the coordinating lead. Resource 
kinds may be divided into subcategories (types) to define more precisely the resource 
capabilities needed to meet specific requirements. Resource typing is a continuous 
process designed to be as simple as possible to facilitate frequent use and accuracy in 
obtaining needed resources. To allow resources to be deployed and used on a national 
basis, the NIMS Integration Center is responsible for defining national resource typing 
Standards.46 
 
RESOURCE TYPING STANDARDS: Categorization and description of response 
resources that are commonly exchanged in disasters through mutual aid agreements. 
The FEMA/NIMS Integration Center Resource typing definitions provide emergency 
responders with the information and terminology they need to request and receive the 
appropriate resources during an emergency or disaster. 
 
RESPONSE: Activities that address the short-term, direct effects of an incident. 
Response includes immediate actions to save lives, protect property, and meet basic 
human needs. Response also includes the execution of emergency operations plans 
and of incident mitigation activities designed to limit the loss of life, personal injury, 

                                            
46 Department of Homeland Security, The National Incident Management System (March 2004), Pg 45-46 
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property damage, and other unfavorable outcomes. As indicated by the situation, 
response activities include: applying intelligence and other information to lessen the 
effects or consequences of an incident; increased security operations; continuing 
investigations into the nature and source of the threat; ongoing public health and 
agricultural surveillance and testing processes; immunizations, isolation, or quarantine; 
and specific law enforcement operations aimed at preempting, interdicting, or disrupting 
illegal activity, and apprehending actual perpetrators and bringing them to justice47.) 
 
RESPONSE ASSET INVENTORY: An inventory of the jurisdiction’s resources that 
have been identified and typed according to NIMS Resource Typing Standards. 
Development of a Response Asset Inventory requires resource typing of equipment, 
personnel, and supplies identified in the inventories of State resources. 
 
RESPONSE ASSETS: Resources that include equipment, personnel and supplies that 
are used in activities that address the effect of an incident. 
 
RESPONSIBLE PARTY (RP) – The owner/operator of the vessel or facility which is the 
spill source. 
 
RESPONSIBLE PARTY INCIDENT COMMANDER (RPIC) - Responsible Party’s 
designated incident commander. 
 
RISK ANALYSIS: A process or methodology used to evaluate the potential harm that 
may be caused by the inadvertent or purposeful release of a hazardous substance or 
material outside of its containment. The harm may be to humans, property and/or the 
environment and determined by and ranked by the use of probabilities. 
 
RISK ASSESSMENT (sometimes RISK ANALYSIS): The process of determining the 
nature and scale of the losses or potential losses (due to catastrophes or disasters) that 
can be anticipated in particular areas during a specified time period. Risk assessment 
involves an analysis and combination of both theoretical and empirical data concerning 
the probabilities of known hazards of particular force or intensities occurring in each 
area (“hazard mapping”); and the losses (both physical and functional) expected to 
result from each element at risk in each area from the impact of each potential disaster 
hazard ("vulnerability analysis and expected loss estimation"). 
 
RISK MANAGEMENT BASED INTELLIGENCE - an approach to intelligence analysis 
that has as its object the calculation of the risk attributable to a threat source or acts 
threatened by a threat source; a means of providing strategic intelligence for planning 
and policy making especially regarding vulnerabilities and countermeasures designed to 
prevent criminal acts; a means of providing tactical or operational intelligence in support 
of operations against a specific threat source, capability or modality; can be quantitative 
if a proper data base exists to measure likelihood, impact and calculate risk; can be 
qualitative, subjective and still deliver a reasonably reliable ranking of risk for resource 

                                            
47 Department of Homeland Security, National Response Plan (December 2004), Pg 72; Department of 
Homeland Security, National Incident Management System (March 2004), Pg 136 
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allocation and other decision making in strategic planning and for operations in tactical 
situations. 
 
SAFETY OFFICER: A member of the Command Staff at the incident or within an EOC 
responsible for monitoring and assessing safety hazards or unsafe situations at the 
scene of the emergency, and for developing measures for ensuring personnel safety. 
The Safety Officer may have assistants. 
 
SCALABILITY: The ability of incident managers to adapt to incidents by either 
expanding or reducing the resources necessary to adequately manage the incident, 
including the ability to incorporate multiple jurisdictions and multiple responder 
disciplines.  
 
SECTION - The organization level having functional responsibility for primary segments 
of incident operation such as: Operations, Planning, Logistics, Finance/Administration. 
The Section level is organizationally between Branch and Incident Commander. 
 
SERVICE BRANCH - A Branch within the Logistics Section responsible for service 
activities at the incident. Includes the Communications, Medical, and Food Units. 
 
SINGLE RESOURCE - An individual, a piece of equipment and its personnel 
complement, or a crew or team of individuals with an identified work supervisor that can 
be used on an incident. 
 
SITE SAFETY AND HEALTH PLAN (SSHP) – Site-specific document required by state 
and Federal OSHA regulations and specified in the Area Contingency Plan. The SSHP, 
at minimum, addresses, includes, or contains the following elements: health and safety 
hazard analysis for each site task or operation, comprehensive operations workplan, 
personnel training requirements, PPE selection criteria, site-specific occupational 
medical monitoring requirements, air monitoring plan, site control measures, confined 
space entry procedures (if needed), pre-entry briefings (tailgate meetings, initial and as 
needed), pre-operations commencement health and safety briefing for all incident 
participants, and quality assurance of SSHP effectiveness. 
 
SITUATION UNIT - Functional unit within the Planning Section responsible for 
collecting, organizing, and analyzing incident status information, and for analyzing the 
situation as it progresses. Reports to the Planning Section Chief. 
 
SHELTERING IN PLACE: This is the means of protecting the public by asking them to 
stay indoors in their homes and businesses until the danger of a harmful gas cloud or 
other hazard has been determined to have left the area. This determination of when the 
danger is over is to be made by local authorities in charge of the emergency response 
efforts. STAGING AREA: The locations set up at an incident scene where resources 
can be placed while awaiting a tactical assignment. It is also the location where incident 
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personnel and equipment are assigned on a three (3) minute available status or 
immediate deployment to an operational site within the disaster area. 
 
SOCIAL CAPITAL - consists of the stock of active connections among people: the trust, 
mutual understanding, and shared values and behaviors that bind the members of 
human networks and communities and make cooperative action possible.48 
 
SOURCE CONTROL - Actions necessary to control the spill source and prevent the 
continued release of oil or hazardous substance(s) into the environment. 
 
SPAN OF CONTROL – Span of Control means how many organizational elements may 
be directly managed by one person. Span of Control may vary from three to seven, and 
a ratio of one to five reporting elements is recommended. 
 
STAGING AREA - The location where incident personnel and equipment are staged 
awaiting tactical assignment. 
 
STAKEHOLDERS - Any person, group, or organization affected by, and having a 
vested interest in, the incident and/or the response operation. 
 
STANDARD EQUIPMENT LIST (SEL): A list issued annually to promote interoperability 
and standardization across the response community at the local, state, and federal 
levels by offering a standard reference and a common set of terminology. It is provided 
to the responder community by the InterAgency Board for Equipment Standardization 
and Interoperability (IAB). The SEL contains a list of generic equipment recommended 
by the IAB to organizations in preparing for and responding to all-hazards.  
 
STANDARD OPERATING PROCEDURES (SOP): A complete reference document that 
details the procedures for performing a single function or a number of interdependent 
functions.49 
 
STANDARDIZATION: A principle of the NIMS that provides a set of standardized 
organizational structures—such as the Incident Command System (ICS), multi-agency 
coordination systems, and public information systems—as well as requirements for 
processes, procedures, and systems designed to improve interoperability among 
jurisdictions and disciplines in various area, including: training; resource management; 
personnel qualification and certification; equipment certification; communications and 
information management; technology support; and continuous system improvement.50 
 
STANDARDIZED TERMINOLOGY: Commonly accepted language that is consistent 
with policies, plans, or procedures in the NIMS and NRP to facilitate multi-agency, multi-
disciplinary or multi-jurisdictional communications during an incident. Strategy: The 

                                            
48 Cohen, D. and Prusak, L. (2001) In Good Company. How social capital makes organizations work, 
Boston, Ma.: Harvard Business School Press. P. 4. 
49 Department of Homeland Security, National Incident Management System (March 2004), Pg 36 
50 Department of Homeland Security, National Incident Management System (March 2004), Pg 2 
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general direction selected to accomplish incident objectives set by the Incident 
Commander.51 
 
STATE EMERGENCY OPERATIONS PLAN (also State Emergency Response Plan): A 
State plan which is designated specifically for State-level response to emergencies or 
major disasters and which sets forth actions to be taken by the State and local 
governments, including those for implementing Federal disaster assistance. 
 
STATE ON-SCENE COORDINATOR (SOSC) - The pre-designated State On- Scene 
Coordinator.  
 
STRATEGY - The general plan or direction selected to accomplish incident objectives. 
 
STRIKE TEAM - Specified combinations of the same kinds and types of resources, with 
common communications and a leader. 
 
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA): This law 
required among other things the local emergency response planning efforts in every 
state through its Title III “Emergency Planning and Community Right to Know Act” of 
SARA. 
 
SUPERVISOR - The ICS title for individuals responsible for directing the activities of a 
Division or Group. 
 
SUPPLY UNIT - Functional unit within the Support Branch of the Logistics Section 
responsible for ordering equipment and supplies required for incident operations. 
 
SUPPORT BRANCH - A Branch within the Logistics Section responsible for providing 
personnel, equipment, and supplies to support incident operations. Includes the Supply, 
Facilities, Ground Support, and Vessel Support Units. 
 
SUPPORTING MATERIALS - Refers to the several attachments that may be included 
with an Incident Action Plan (e.g., communications plan, map, site safety and health 
plan, traffic plan, and medical plan). 
 
TABLETOP EXERCISE (TTX): An activity that Involves key personnel discussing 
simulated scenarios in an informal setting. This type of exercise can be used to assess 
plans, policies, and procedures or to assess the systems needed to guide the 
prevention of, response to, and recovery from a defined incident. TTXs typically are 
aimed at facilitating understanding of concepts, identifying strengths and shortfalls, and 
achieving changes in attitude.  Participants are encouraged to discuss issues in depth 
and develop decisions through slow-paced problem solving, rather than the rapid, 

                                            
51 Department of Homeland Security, National Incident Management System (March 2004), Pg 
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spontaneous decision making that occurs under actual or simulated emergency 
conditions. 
 
TACTICAL DIRECTION - Directions given by the Operations Section Chief including: 
the tactics appropriate for the selected strategy; the selection and assignment of 
resources; tactics implementation; and performance monitoring for each operational 
period. 
 
TACTICS – Deploying and directing resources during an incident to accomplish the 
desired objective. 
 
TASK FORCE - A group of resources with common communications and a leader 
assembled for a specific mission. 
 
TEAR LINE - the place on an intelligence report (usually denoted by a series of dashes) 
at which the sanitized, less-classified version of a more highly classified and/or 
controlled report begins. The sanitized information below the tear line should contain the 
substance of the information above the tear line, but without identifying the sensitive 
sources and methods. This will permit wider dissemination, in accordance with the 
"need-to-know" principle and foreign disclosure guidelines, of the information below the 
tear line. 
 
TECHNICAL SPECIALISTS: Personnel with special skills who are activated only when 
needed. Technical Specialists may be needed in the areas of fire behavior, water 
resources, environmental or medical concerns, resource use, industrial processes, 
hazardous chemicals, and training areas. 
 
TEMPORARY FLIGHT RESTRICTIONS (TFR) : Temporary airspace restrictions for 
non-emergency aircraft in the incident area. TFRs are established by the FAA to ensure 
aircraft safety and are normally limited to a five-nautical-mile radius and 2000 feet in 
altitude. 
 
TERMINATION PROCEDURES: The part of the ICS in which staff and responders are 
involved in the preparation of records and documenting the on scene management 
decisions, hazard concerns on the scene, and the critique results and discussions. 
Termination is divided into three phases: debriefing the response staff, post-incident 
analysis and the critiquing of the emergency incident. 
 
TERRORISM: The calculated use of violence or the threat of violence to attain goals 
that are political, religious, or ideological in nature. This can be done through 
intimidation, coercion, and use of violence or instilling fear. Terrorism includes a criminal 
act against persons or property that is intended to influence an audience beyond the 
immediate victims. 
 
TIME UNIT - Functional unit within the Finance/Administration Section responsible for 
recording time for incident personnel and hired equipment. 
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TRAINING: Specialized instruction and practice to improve performance and lead to 
task proficiency. 
 
TRAINING CURRICULUM: A course or set of courses designed to teach personnel 
specific processes, concepts, or task-oriented skills. 
 
UNIFIED COMMAND: In ICS, Unified Command is a unified team effort which allows all 
agencies with responsibility for the incident, either geographical or functional, to 
manage an incident by establishing a common set of incident objectives and strategies. 
This is accomplished without losing or abdicating agency authority, responsibility or 
accountability. Typically ICS is used in the early stages of an incident, but if it growths 
substantially larger then the unified command is created at the top to manage the 
overall incident. 
 
UNIT - The organizational element having functional responsibility for a specific incident 
planning, logistic, or finance/administration activity. 
 
VESSEL SUPPORT UNIT - Functional unit within the Support Branch of the Logistics 
Section responsible for implementing the Vessel Routing Plan; for fueling, maintaining, 
and repairing vessels and other vessel support equipment; and coordinating 
transportation on the water and between or among shore resources. 
 
VOLUNTEER - Any individual accepted to perform services by an agency which has the 
authority to accept volunteer services. A volunteer is subject to the provisions of the 
authorizing statute or regulations. 
 
VULNERABILITY ANALYSIS (or assessment): The process of estimating the 
vulnerability to potential disaster hazards of specified elements at risk. For engineering 
purposes, vulnerability analysis involves the analysis of theoretical and empirical data 
concerning the effects of particular phenomena on particular types of structures. For 
more general socioeconomic purposes, it involves consideration of all significant 
elements in society, including physical, social and economic considerations (both short- 
and long-term), and the extent to which essential services (and traditional and local 
coping mechanisms) are able to continue functioning. 
 
WARM ZONE: Represents an area of less potential for contaminant exposure to 
workers and is the zone that contains the decontamination area. The decontamination 
activity is located on the upwind and upgrade side and extends from the hot zone to the 
cold zone. This area may also be used to support the responders with miscellaneous 
equipment needs such as changing air bottles and replacing worn or damaged PPE. 
Exiting from the hot zone will be accomplished by going through the decontamination 
steps. 
 
WATCH OUT SITUATIONS – In fire management and fire service, watch out situations 
are indicators or trigger points that remind firefighters to reanalyze or to reevaluate their 
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suppression strategies and tactics. The “watch out situations” in the fire service are 
more specific and cautionary than the “Ten Standard Fire Orders.” In antiterrorism, the 
term is used as a metaphor for those observations that can alert trained personnel, not 
just firefighters but law enforcement, public works, private security, or anyone, to be 
more cautious, more observant, and more likely to report the unusual behavior or 
activity to the appropriate authorities. 
 
WHITE LEVEL INSPECTIONS – Consistent with OSHA Construction Health and Safety 
Excellence (CHASE) partnership, private organizations at the “white level” (intermediate 
level) must implement a comprehensive written safety and health program based on the 
ANSI A10.38-1991 Guidelines or OSHA's 1989 Safety and Health Program 
Management Guidelines; meet a variety of training, management, and audit 
requirements, and have an acceptable safety record. 
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