MODULE 4:		ALARA PROGRAM		

Terminal Objective:

Given different radiological conditions, identify the techniques for minimizing exposure to radiation and radioactive material in accordance with lesson materials.

Enabling Objectives:

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

EO1	State the ALARA concept.
EO2	State the DOE/Site management policy for the ALARA program.
EO3	Identify the responsibilities of management, the Radiological Control Organization, and the radiological worker in the ALARA Program.
EO4	Identify methods for reducing external and internal radiation dose.
EO5	State the pathways by which radioactive material can enter the body.
EO6	Identify methods a radiological worker can use to minimize radioactive waste.

Instructional Aids:

1.	Student Guide
2.	Transparencies
3.	Activities (as applicable)
4.	Self-check quizzes (as applicable)
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I.	MODULE INTRODUCTION	

A.	Self Introduction	

1.	Name

2.	Phone Number

3.	Background

B.	Module Overview	

This module is designed to inform the student of the concept of ALARA (As Low As Reasonably Achievable).  This module discusses radiation hazards.  Methods for reducing both external and internal doses from radiation and radioactive material are also discussed.

C.	Objectives Review	

D.	Introduction	

DOE establishes dose limits and administrative control levels for general employees.  However, radiological workers and their management strive to keep radiation dose well below these limits.  Radiological workers should always try to maintain their radiation dose As Low As Reasonably Achievable (ALARA).

II.	MODULE OUTLINE	

A.	ALARA Program	

ALARA stands for As Low As Reasonably Achievable.  ALARA is an approach to radiation safety that strives to manage and control doses (both individual and collective) to the work force and the general public to as low as is reasonable taking into account social, technical, economic, practical, and public policy considerations.

1.	ALARA concept

a.	ALARA stands for As Low As Reasonably Achievable.

b.	Because some risk, however small, exists from any radiation dose, all doses should be kept ALARA.  ALARA includes reducing both internal and external radiation dose.

c.	The ALARA concept is an integral part of all site activities that involve the use of sources of ionizing radiation.

d.	ALARA is the responsibility of all employees.


2.	DOE Management Policy for the ALARA program

Personal radiation exposure shall be maintained As Low As Reasonably Achievable.  Radiation exposure to the work force and public shall be controlled such that:

·	Radiation doses are well below regulatory limits.

·	There is no radiation exposure without an overall benefit.

3.	Site policy 

(Insert facility/site-specific information.)

B.	Responsibilities for the ALARA Program	

The individual radiological worker is ultimately responsible for maintaining his/her radiation dose ALARA.  However,  management and Radiological Control personnel also play an important role in the ALARA program.  The following are some of the responsibilities of the three groups:

1.	Management 

(Insert facility/site-specific information.)

2.	Radiological Control Organization 

(Insert facility/site-specific information.)

3.	Radiological workers

Each radiological worker is expected to demonstrate responsibility and accountability.  This is accomplished through an informed, disciplined, and cautious attitude toward radiation and radioactivity.

(Insert facility/site-specific information.)

C.	External and Internal Radiation Dose Reduction	

Engineering controls should be the primary method to control exposure (e.g., enclosed hoods).  Administrative controls is the next method to control exposures (e.g., postings).  Personnel protective equipment is the last method (e.g., respirators).









1.	Basic protective measures used to minimize external dose include:

·	Minimizing time in radiation areas

·	Maximizing the distance from a source of radiation

·	Using shielding whenever possible

·	Reducing the amount of radioactive material (source reduction)

a.	Methods for minimizing time

Reducing the time spent in a field of radiation will lower the dose received by the workers.

1)	Plan and discuss the task thoroughly prior to entering the area.  Use only the number of workers actually required to do the job.

2)	Have all necessary tools present before entering the area.

3)	Use mock-ups and practice runs that duplicate work conditions.

4)	Take the most direct route to the job site if possible and practical.

5)	Never loiter in an area controlled for radiological purposes.

6)	Work efficiently and swiftly.

7)	Do the job right the first time.

8)	Perform as much work outside the area as possible.  When practical, remove parts or components to areas with lower dose rates to perform work.

9)	Do not exceed stay times.  In some cases, the Radiological Control Organization may limit the amount of time a worker may stay in an area due to various reasons.  This is known as “stay time.”  If you have been assigned a stay time, do not exceed this time.

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

b.	Methods for maximizing distance from sources of radiation

The worker should stay as far away as possible from the source of radiation.

1)	Stay as far away from radiation sources as practical given the task assignment.  For point sources (such as valves and hot spots), the dose rate follows a principle called the inverse square law.  This law states that if you double the distance, the dose rate falls to 1/4 of the original dose rate.  If you triple the distance, the dose rate falls to 1/9 of the original dose rate.

2)	Be familiar with radiological conditions in the area.

3)	During work delays, move to lower dose rate areas.

4)	Use remote handling devices when possible.

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

c. Proper uses of shielding

Shielding reduces the amount of radiation dose to the worker.  Different materials shield a worker from the different types of radiation.

1)	Take advantage of permanent shielding, such as non-radiological equipment/structures.

2)	Use shielded containments when available.

3)	Wear safety glasses/goggles to protect your eyes from beta radiation, when applicable.

4)	Temporary shielding (e.g., lead or concrete blocks) can only be installed when proper procedures are used.

5)	Temporary shielding will be marked or labeled with wording such as “Temporary Shielding - Do Not Remove Without Permission from Radiological Control.”

6)	Once temporary shielding is installed, it cannot be removed without proper authorization.

·	When evaluating the use of shielding, the estimated dose saved is compared to the estimated dose incurred during shield installation and removal.

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

d.  Source Reduction

Source reduction is another method of reducing radiation doses.  Source reduction often involves procedures such as flushing radioactive systems, decontamination, and removal of contaminated items.  This is done to reduce the amount of radioactive materials present in/on a system because these materials can add to radiation levels in an area.	

2.	Internal radiation dose reduction

a.	Pathways

Internal dose is a result of radioactive materials being taken into the body.  Radioactive material can enter the body through one or more of the following pathways:

1)	Inhalation

2)	Ingestion

3)	Absorption through the skin

4)	Absorption through wounds

b.	Methods to reduce internal radiation dose

Reducing the potential for radioactive materials to enter the body is important.  As previously stated, install or use engineering controls followed by administrative controls as the primary methods to control internal exposure.  PPE is the last choice for controlling internal exposure.  In addition, the following are methods the worker can use.

1)	Wear respirators properly when required.  Respirators should only be used by personnel qualified to wear them.

2)	Report all wounds or cuts (including scratches and scabs) to the appropriate facility/site-specific organization before entering any area controlled for radiological purposes.

3)	Comply with the requirements of the controlling work documents.

4)	Do not eat, drink, smoke, or chew in Radioactive Materials Areas,  Contamination Areas, High Contamination Areas, or Airborne Radioactivity Areas, as dispersible radioactive materials may be present.

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

3.	Lessons Learned

Review lessons learned from your site or other sites to demonstrate what may be learned from mistakes leading to excessive personnel exposures.

(Insert facility/site-specific information.)

D.	Radioactive Waste Minimization		

One of the potential consequences of working with radioactive materials is the generation of radioactive waste.  This radioactive waste must be properly disposed.  Examples of radioactive waste include:

·	Paper
·	Gloves
·	Glassware
·	Rags
·	Brooms, mops

The ALARA concept also applies to minimizing radioactive waste.  This will reduce personnel exposure associated with the handling, packaging, storing, and disposing of radioactive waste.  This will also reduce the resultant costs.  It is very important for each radiological worker to minimize the amount of radioactive waste generated.

1.	Methods to minimize radioactive waste

The following information identifies methods to minimize radioactive waste.

a.	Minimize the materials used for radiological work.

1)	Take only the tools and materials you need for the job into areas controlled for radiological purposes.  This is especially important for contamination areas.

2)	Unpack equipment and tools in a clean area.  This will help to avoid bringing unnecessary material to the job site.  This material can become radioactive waste if it is contaminated.

3)	Use tools and equipment that are identified for radiological work when possible.  (Add facility/site-specific information about where such tools are stored.)

4)	Use only the materials required to clean the area.  An excessive amount of bags, rags, and solvent adds to radioactive waste.

5)	Sleeve, or otherwise protect with a covering such as plastic, clean materials brought into contaminated areas. 

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

b.	Separate radioactive waste from nonradioactive waste.

1)	Place radioactive waste in the containers identified for radioactive waste.  Do not place radioactive waste in nonradioactive waste containers.

2)	Do not throw nonradioactive waste, or radioactive material that may be reused, into radioactive waste containers.

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

c.	Separate compactable material from noncompactable material.

d.	Minimize the amount of mixed waste generated.  Mixed waste is waste that contains both radioactive and hazardous materials.

e.	Use good housekeeping techniques.

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

III.	SUMMARY	

This module addressed key points for the implementation and success of the Site’s ALARA Program.  Responsibilities for all employees and methods to achieve the ALARA concepts were also discussed.

IV.	EVALUATION	

(Insert facility/site-specific information.)



