
Module 3 - Unit 3  
Mission Specific Competencies: 

Technical Decontamination 
 

Scope of Unit 
The purpose of this lesson is to train the operations level responder with a 
mission specific competency in Technical Decontamination. 

Learning Objectives 
At the end of this unit of training each student will demonstrate the ability to set 
up a technical decontamination are, perform technical decon and verify its 
effectiveness.   

Student Performance Objectives 
• Understand the purpose of technical decontamination 
• Set-up a technical decontamination area  by following a plan 
• Verify the effectiveness of technical decon  

Resource List 
• Manual 
• Level A, Level B and Level C ensembles 
• Decon checklists 
• Pen / Pencil 

References 
• The Ohio HazMat/WMD technician Manual 
• NFPA 472 

Unit Agenda 3-hour segment 
• 15 minutes - Course introduction and mission specific overview 
• 45 minutes – Lecture and unit test 
• 60 minutes - Hands on decon with AHJ PPE and decon equipment  

 
6.4 Technical Decontamination  

6.4.1 General  
6.4.1.1 Introduction  

6.4.1.1.1 Competent at Operations level  
6.4.1.1.2 Meets Awareness, Ops core responsibilities and all PPE 

mission-specific competencies 
 

6.4.1.1.3 Operate under HazMat tech, allied professional, or SOP  

 



6.4.1.1.4 Additional training for AHJ  
6.4.1.2 Goal  

6.4.1.2.1 Have knowledge and skills to perform safely  
6.4.1.2.2 Perform the following tasks 

1) Plan a technical decontamination response 
2) Implement the response 

a) perform technical decon duties 
b) Perform technical decon functions identified in the 
incident action plan 

3) Evaluate progress and effectiveness of technical decon 
4) Terminate the incident 

 

6.4.2 Analyzing the Incident (Reserved)  
6.4.3 Planning the Response  

6.4.3.1 Select PPE to support technical decon  
6.4.3.2 Select technical decon procedures to minimize the hazard 

and spread of contamination, determine equipment. Meet: 
1) Identify advantages and disadvantages of technical decon 
operations 
2) Describe the advantages and limitations of the following 
methods 

a) Absorption 
b) Adsorption 
c) Chemical degradation 
d) Dilution 
e) Disinfection 
f) Evaporation 
g) Isolation and disposal 
h) Neutralization 
i) Solidification 
j) Sterilazation 
k) Vacuuming 
l) Washing 

3) Identify sources of information and how to access them 
4) Identify the supplies and equipment provided by the AHJ 
5) Identify procedures, equipment and safety procedures for 
communicating with crowds and for crowd management for 
large incidents 
6) Know procedures for handling tools, equipment, weapons, 
criminal suspects and law enforcement/search canines 

 

6.4.4 Implementing the planned response  
6.4.4.1 Know the SOPs and Incident management process 

1) Know your role if assigned to technical decon 
2) Describe procedures for implementing technical decon 
with-in the incident command system 

 

6.4.4.2 Set-up and implement mass decon as required by the 
incident action plan 

 



1) Technical decon to support entry operations 
2) Technical decon for ambulatory and non-ambulatory 
victims 

6.4.5 Evaluating Progress  
6.4.5.1 Evaluate the effectiveness of technical decon  
6.4.6 Terminating the Incident  

6.4.6.1 Report and document 
1) Identify which reports are required by the AHJ 
2) Know importance of personnel exposure records 
3) Keep an activity log and exposure records 
4) File documents and maintain records 
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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. Technical decontamination 
can be set up and staffed by 
Operations level responders. 

 
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; 

Responder Decontamination 
Source: http://hps.org 

 
• 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 
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. The level of PPE worn also plays a part in the decon plan.  
  
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.  
 



• 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:  
 

• 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”. 

 
• Adsorption: Using pads or adsorbent towels to wipe the chemical off of an 

area.   
 

• Degradation: The use a one chemical to destroy the hazards of another 
chemical 

 
• Dilution: using water or a solvent “dilutes” and lessons the hazards of the 

chemical 
 

• Evaporation: Some products will simply evaporate completely over a given 
period of time. Care should be taken as to any residue that is left. 

 

 



• Isolation and disposal: many times the simplest method is to carefully 
remove the contaminated articles bag them and throw them out as 
hazardous waste. This is the idea behind disposable PPE. 

 
• 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 
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 technical decontamination plan 
should be 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. Technical decontamination processes can 
be determined by utilizing the products MSDS or other chemical reference 
material. The Hazardous Material Technician should be able to assist with basic 



chemical information as to which decontamination process would be most 
effective.   
 
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 
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 
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:  
 

• Sealed seam garments are 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. 

 
• Monitoring devices: Photoionization detectors, Radiological survey meters, 

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.

 
Decontamination of Entry Team Victims – Preplans for technical 
decontamination must also include the emergency decontamination of an entry 
or back-up team member that has had an in-suit emergency. The chance that an 
entry or back-up team member is unconscious must also be considered. The 
decon plan should address how this “emergency decon will be performed.  
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Review 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 
 

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 

 



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 

 



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 
  



Standard Decon Diagram 
 

 
 

HOT ZONE 
 
 

Entry 

Exit 

1-½ from 
engine 

Lined 
trash 
can 

Decon deck 

Bladder 

Banner tape 

5 gal bucket w/soap and 
water 

Manifold 

1” 
garden 

Lined trash 
can for tool 
drop 

pylons 
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