Module 9:	Radioactive Contamination Control	

Prerequisites:	Core Academics - (Modules 1-7)

Terminal Objective:

Given different types of radioactive contamination, identify the methods used to control the spread of radioactive contamination in accordance with lesson material.

Enabling Objectives:

The participant will be able to select the correct response from a group of responses to verify his/her ability to:

EO1	Define fixed, removable, and airborne radioactivity.
EO2	State sources of radioactive contamination.
EO3	State the appropriate response to a spill of radioactive material.
EO4	Identify methods used to control radioactive contamination.
EO5	Identify the proper use of protective clothing.
EO6	Identify the purpose and use of personnel contamination monitors.
EO7	Identify the normal methods used for decontamination.
EO8	Define “Contamination,” “High Contamination,” and “Airborne Radioactivity Areas.”
EO9	Identify the minimum requirements for entering, working in, and exiting Contamination, High Contamination, and Airborne Radioactivity Areas.

Instructional Aids:

1.	Student Guide
2.	Transparencies
3.	Activities (as applicable)
4.	Self-check quizzes (as applicable)
DOE-HDBK-1130-2008
Radiological Worker Training	Student’s Guide
Module 9: Radioactive Contamination Control



13

I.	MODULE INTRODUCTION	

A.	Self Introduction	

1.	Name

2.	Phone Number

3.	Background

B.	Module Overview	

This module is designed to inform the worker about radioactive contamination and discuss methods used to control the spread of contamination.

C.	Objectives Review	

D.	Introduction	

Contamination control is one of the important aspects of radiological protection.  Using proper contamination control practices helps to ensure a safe working environment.  It is important for all employees to recognize potential sources of contamination and to use appropriate contamination control methods.

II.	MODULE OUTLINE	

A.	Comparison of Ionizing Radiation and Radioactive Contamination	

1.	Ionizing radiation

Energy (particles or rays) emitted from radioactive atoms or generated from machines such as X-ray machines that can cause ionization (e.g., gamma rays, X rays, beta particles, and other particles capable of ionizing atoms).

2.	Radioactive contamination

Radioactive material is material that contains radioactive atoms.  When radioactive material is properly contained, it still emits radiation and may be an external dose hazard, but it is not a contamination hazard.  When radioactive material escapes its container, it is then referred to as radioactive contamination, i.e., radioactive material in an undesired location.

3.	Radiation is energy; contamination is a material.

B.	Types of Contamination	

Radioactive contamination can be fixed, removable, or airborne.

1.	Fixed contamination is contamination that cannot be easily removed from surfaces.

a.	It cannot be removed by casual contact.

b.	It may be released when the surface is disturbed (buffing, grinding, using volatile liquids for cleaning, cutting piping internally contaminated, etc.).

c.	Over time it may “weep,” leach, or otherwise become loose or removable.

2.	Removable contamination is contamination that can easily be removed from surfaces.  Any object that comes in contact with it may become contaminated.

a.	It may be transferred by casual contact, wiping, brushing, or washing.

b.	Air movement across removable contamination could cause the contamination to become airborne.

3.	Airborne radioactivity is radioactive contamination suspended in air.

	
Table 9-1
Types of Radioactive Contamination

	
Types
	
Definitions (Objective EO1)

	
Fixed
Contamination
	
Cannot be removed by casual contact.
It may be released when the surface is disturbed (buffing, grinding, using volatile liquids for cleaning, cutting piping internally contaminated, etc.).
Over time, may become loose or removable.

	
Removable
Contamination 
	
May be transferred by casual contact.
Any object that makes contact with it may in turn become contaminated.
Air movement across removable contamination may cause the contamination to become airborne.

	
Airborne
Radioactivity
	
Airborne radioactivity is radioactive contamination suspended in the air.




C.	Radioactive Contamination	

Radiological work is required in areas and in systems that are contaminated by design (e.g., maintenance of valves in radioactive fluid systems).

Regardless of the precautions taken, radioactive material will sometimes contaminate objects, areas, and people.

1.	Sources

The following are some sources of radioactive contamination.

a.	Leaks or breaks in radioactive fluid systems.

b.	Leaks or breaks in air-handling systems for radioactive areas.

c.	Airborne radioactivity depositing on surfaces.

d.	Leaks or tears in radioactive material containers such as barrels, plastic bags or boxes.

e.	Another common cause of contamination is sloppy work practices.  These may lead to contamination of tools, equipment, and workers.  Examples include:

1)	Opening radioactive systems without proper controls.

2)	Poor housekeeping in contaminated areas.

3)	Excessive motion or movement in areas of higher contamination.

4)	Improper usage of step-off pads and change areas.

5)	Violation of contamination control ropes and boundaries.

f.	Hot particles:  Small, sometimes microscopic pieces of highly radioactive material may escape containment.  These pieces are known as “hot particles.”

1)	Hot particles may be present when contaminated systems leak or are opened.  These particles may also be present when machining, cutting, or grinding is performed on highly radioactive materials.

2)	Hot particles can cause a high, localized radiation dose in a short period of time if they remain in contact with skin.

2.	Indicators of possible contamination:

Radiological workers should be aware of potential radioactive contamination problems.  Potential contamination problems should be reported to the Radiological Controls Organization.  Examples include:

a.	Leaks, spills, or standing water that is possibly from a radioactive fluid system.

b.	Damaged or leaking radioactive material containers.

c.	Open radioactive systems with no observable controls.

d.	Dust/dirt accumulations in radioactive contamination areas.

e.	Torn or damaged tents and glove bags or containments on radioactive systems.

3.	Radiological worker response to a spill of radioactive material

Each of the examples listed above may be a spill of radioactive material.  Here is the minimum response to a spill of radioactive material:

a.	Stop or secure the operation causing the spill, if qualified.

b.	Warn others in the area.

c.	Isolate the area.
d.	Minimize exposure to radiation and contamination.

e.	Secure unfiltered ventilation, if qualified to do so .

f.	Notify Radiological Control personnel.

D.	Contamination Control Methods	

Every radiological worker should perform work in such a manner as to minimize the generation of radioactive contamination and confine the spread of radioactive contamination to the smallest area possible.  By controlling contamination, the worker minimizes the potential for internal exposure, and personnel contamination can be minimized.  Examples of methods used to control the spread of radioactive contamination follow:

1.	Prevention

A sound maintenance program can prevent many radioactive material releases.

a.	Establish a solid routine maintenance program for operating systems to minimize failures and leaks that lead to contamination.

b.	Repair leaks as soon as identified to prevent a more serious problem.

c.	Establish adequate work controls before starting jobs.

d.	During pre-job briefings, discuss measures that will help reduce or prevent contamination spread.  The agreed upon measures should be implemented by workers at the job site.

e.	Change protective gear (e.g., gloves) as necessary (typically as directed by Radiological Control personnel) to prevent cross-contamination.

f.	Stage areas to prevent contamination spread from work activities.

1)	Cover work area to minimize cleanup afterward.

2)	Cover piping/equipment below a work area to prevent dripping contamination onto cleaner areas.

3)	Cap contaminated pipes or systems when not in use.

g.	Prepare tools and equipment to prevent contamination.

1)	Bag or sleeve hoses and lines to prevent contamination.

2)	Minimize the equipment and tools taken into and out of contamination areas.

3)	Cover/tape tools or equipment used during the job to minimize decontamination after the job (i.e., taping up a screwdriver before use).	

h. Use good housekeeping practices; clean up during and after jobs.	

“Good Housekeeping” is a prime factor in an effective contamination control program.  Each radiological worker should keep his/her work area neat and clean to control the spread of contamination.	

i.	Use standard contamination control procedures as established by the Radiological Control Organization.

1)	Do not violate contamination area ropes or barricades.

2)	Frisk materials out of contamination areas as directed by site procedures.

3)	Use change areas and step-off pads as directed.

4)	Do not pass items out of contamination areas without following site procedures.

5)	Be alert for potential violations to contamination control procedures.	

j.	Ensure ventilation systems are operating as designed (i.e., no unauthorized modifications).

k.	Radiological workers should always ensure that the proper entry, exit, and equipment control procedures are used to avoid the spread of contamination.  Comply with procedures!!

2.	Engineering controls

a.	Ventilation

1)	Systems and temporary spot ventilation (e.g., temporary enclosures with HEPA filters) are designed to maintain airflow from areas of least contamination to areas of most contamination (e.g., clean to contaminated to highly contaminated areas).

2)	A slight negative pressure is maintained on buildings/rooms/enclosures where potential contamination exists.

3)	High efficiency particulate air (HEPA) filters are used to remove radioactive particles from the air.

b.	Containment

Permanent and temporary containments are used for contamination control.  Examples include vessels, pipes, cells, glovebags, gloveboxes, tents, huts, and plastic coverings.

3.	Personal Protective Measures

Sometimes engineering controls cannot eliminate contamination.  Personnel protective measures, such as protective clothing and respiratory equipment, will be used at this point.

a.	Protective clothing

1)	Protective clothing is required for entering areas containing contamination and airborne radioactivity levels above specified limits to prevent personnel contamination.

2)	The amount and type of protective clothing required is dependent on work area radiological conditions and nature of the job.

3)	Personal effects such as watches, rings, jewelry, etc., should not be worn.

4)	Full protective clothing generally consists of:

a)	Coveralls.

b)	Cotton liners.

c)	Rubber gloves.

d)	Shoe covers.

e)	Rubber overshoes.

f)	Hood.

NOTE:  Cotton glove liners may be worn inside rubber gloves for comfort, but should not be worn alone or considered as a layer of protection against contamination.

5)	Proper use of protective clothing

a)	Inspect protective clothing for rips, tears, or holes prior to use.  If you find damaged protective clothing, discard properly.

b)	Supplemental and multiple dosimeters should be worn as prescribed by the Radiological Control Organization.

c)	After donning protective clothing, proceed directly from the dress-out area to the work area.

d)	Avoid getting coveralls wet.  Wet coveralls provide a means for contamination to reach the skin/clothing.

e)	Contact Radiological Control personnel if clothing becomes ripped, wet, or otherwise compromised.

b.	Respiratory protection equipment

This is used to prevent the inhalation of radioactive materials. This training course DOES NOT qualify a worker to wear respiratory protection equipment.

E.	Contamination Monitoring Equipment	

1.	Purpose

Contamination monitoring equipment is used to detect radioactive contamination on personnel and equipment.

2.	Types and uses

Hand Held Contamination Monitor:

a.	Verify instrument is in service, set to proper scale, and has functioning audio equipment.

b.	Note background count rate at frisking station.

c.	Frisk hands before picking up the probe.

d.	Hold probe approximately ½ inch from surface being surveyed for beta/gamma and ¼ inch for alpha.

e.	Move probe slowly over surface, approximately 2 inches per second.

f.	Perform frisk as follows:

1)	Head (pause at mouth and nose for approximately 5 seconds).	

2)	Neck and shoulders.

3)	Arms (pause at each elbow).

4)	Chest and abdomen.

5)	Back, hips, and seat of pants.

6)	Legs (pause at each knee).

7)	Shoe tops.

8)	Shoe bottoms (pause at sole and heel).

9)	Personal and supplemental dosimetry.

g.	The whole body survey should take at least 2-3 minutes.

h.	Carefully return the probe to holder. The probe should be placed on the side or face up to allow the next person to monitor.


i.	If the count rate increases during frisking, pause for 5-10 seconds over the area to provide adequate time for instrument response.  When scanning for contamination there is a delay in instrument response and the cause of the increased count rate might be back a short distance from where the increased count rate was observed

j.	Take appropriate action if contamination is indicated:

1)	Remain in the area.

2)	Notify Radiological Control personnel.

3)	Minimize cross-contamination (e.g., put a glove on a contaminated hand).

F.	Decontamination	

Decontamination is the removal of radioactive materials from locations where it is not wanted. If removable contamination is discovered, decontamination is the normal means of control.

1.	Personnel decontamination

a)	Normally accomplished using mild soap and lukewarm water per radiological control organization instructions.

b)	More aggressive decontamination techniques are performed under the guidance of the Radiological Controls Organization.

2.	Equipment and area decontamination

Equipment and area decontamination is the removal of radioactive materials from tools, equipment, floors, and other surfaces in the work area.

NOTE:	In some situations, decontamination is not possible.

a.	Economic considerations: Cost of time and labor to decontaminate the location may outweigh the hazards of the contamination present.

b.	Radiological conditions: Radiation dose rates or other radiological conditions may present hazards which exceed the benefits of decontamination.  The decontamination activity may not be ALARA, in that it costs, rather than saves personnel dose.

c.	Hazardous conditions: The physical or chemical conditions in the area may prevent entry for decontamination purposes.

G.	Types of Contamination Areas	

1.	Definitions and posting requirements

a.	Contamination Area

A Contamination Area is an area where removable contamination levels exceed or are likely to exceed the limits specified in 10 CFR 835 Appendix D, but do not exceed 100 times these levels.  Posting requirements include:

“CAUTION, CONTAMINATION AREA"


b.	High Contamination Area

A High Contamination Area is an area where contamination levels exceed or are likely to exceed 100 times the Contamination Area limits.  Posting requirements include:

“DANGER or CAUTION, HIGH CONTAMINATION AREA”

Additionally, the posting may state:

“RWP REQUIRED FOR ENTRY”

c.	Airborne Radioactivity Area

An Airborne Radioactivity Area is an area where airborne radioactivity exceeds specified limits.  Posting requirements include:

“CAUTION OR DANGER, AIRBORNE RADIOACTIVITY AREA”

additionally the posting may state:

“RWP REQUIRED FOR ENTRY”

2.	Minimum requirements for entering Contamination, High Contamination, and Airborne Radioactivity Areas without an escort.

a.	Appropriate training, such as Radiological Worker II training.

b.	Personnel dosimetry, as appropriate.

c.	Protective clothing and respiratory protection as specified in the RWP.

d.	Worker's signature on the RWP, as applicable.

e.	Pre-job briefings, as applicable.

f.	(Insert facility/site-specific information.)

3.	Minimum requirements for working in Contamination, High Contamination, and Airborne Radioactivity Areas.

a.	Avoid unnecessary contact with contaminated surfaces.

b.	Secure equipment (lines, hoses, cables, etc.,) to prevent them from crossing in and out of contamination areas.

c.	When possible, wrap or sleeve materials, equipment, and hoses.

d.	Place contaminated materials in appropriate containers when finished.

e.	Do not touch exposed skin surfaces.  High levels of skin contamination can cause a significant skin dose.  It may also lead to internal contamination with radioactive material.

f.	Avoid stirring contamination as it could become airborne.

g.	Do not smoke, eat, drink, or chew.  Do not put anything in your mouth.

h.	Exit immediately if a wound occurs or if your protective clothing is compromised (e.g., becomes wet, torn, or otherwise compromised.)

i.	(Insert facility/site-specific information.)

4.	Minimum requirement for exiting Contamination, High Contamination, and Airborne Radioactivity Areas.

a.	Exit only at step-off pad.

b.	Remove protective clothing carefully.  Follow posted instructions.

c.	Frisk or be frisked for contamination when exiting a contaminated area. If personal contamination is found, stay in the area, notify the Radiological Control Technician, and minimize the potential for cross contamination.

d.	Survey all tools and equipment prior to removal from the area.

e.	Observe RWP and control point guidelines.

f.	Use proper techniques to remove protective clothing.

g.	Do not smoke, eat, drink, or chew.

h.	Do not put anything in your mouth.

i.	When exiting, perform a whole-body frisk at the location provided by the Radiological Control Organization.  If personal contamination is found, stay in the area, notify the Radiological Control Technician, and minimize the potential for cross-contamination (e.g., place a glove over a contaminated hand).

H.	Lessons Learned	

(Insert facility/site-specific information.)


III.	SUMMARY	

(Insert facility/site-specific information.)

IV.	EVALUATION	

(Insert facility/site-specific information.)



