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ABSTRACT

Many sites used during the early days of the U. S. atomic energy program are

contaminated with radionuclides of the primordial decay chains (uranium, thorium,

and actinium series). This contamination consists of residues resulting from

refining and processing uranium and thorium. Preparation of these sites for release

to unrestricted private use will involve the assistance of construction workers,

many of whom have limited knowledge of the hazards associated with radioactive

materials. Therefore, there is a need to educate these workers in the fundamentals

of radioactive material handling to minimize exposures and possible spread of

contamination. This training should disseminate relevant information at an appropriate
i

educational level and should instill ia cautious, common-sense attitude toward the

handling of radioactive materials^ The training should emphasize basic information
I

concerning environmental radiation within a context of relative risk. A nrulti-nedia
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format, including colorful visual aids, demonstration, and discussion, should be

used to maximize motivation and retention. A detailed, proposed training program

design is presented. . .

INTRODUCTION

During the early history of the United States1 nuclear program, more than a

hundred sites were used by the Manhattan Engineer District (MED) and later by the

U.S. Atomic Energy Commission (AEC). The demand for uranium resulted in extensive

mining and milling operations in western United States. Many of the uranium mills

from which the AEC purchased uranium, are no longer used for such activities but

remain contaminated with radionuclides of the primordial decay chains (uranium,

thorium, and actinium series). Approximately 30 MED/AEC sites, 22 inactive uranium-

mill tailings sites, and a number of nuclear-fuel-cycle associated sites will require

some degree of remedial action to remove, centralize, and/or stabilize contaminated

soil and material (Ja79)• Ultimate disposition of these sites often involves their

preparation for unrestricted private use. The decontamination and decommissioning

process vill require movement of substantial amounts of contaminated soil and material

by construction workers, many of vhoia have limited knowledge of the hazards associated

with radioactive materials. There is a need to educate these workers about the

properties of radiation and radioactive materials and techniques of decontamination.

This needed training should result in minimizing exposure to the workers and reduce

the possibility of spreading contamination to uncontaminated areas. This training

!
program is proposed for principally those construction workers who have had little

or no previous experiences in working with radioactive materials.

Two goals are inherent in this proposed training program for construction

workers. First, enough factual information must be disseminated so that the workers

can perform in an efficient and safe manner. Radiation fundamentals, methods of

contamination control, and use of pertinent radiation control equipment must, be

covered. Second, the training should cultivate a cautious, common-sense attitude
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toward the handling of radioactive materials so that a sense of "safe practice" can

be developed. Additionally, this proposed training program should meet the criteria

outlined in 10 CFR 19, requiring the operational management at a site to instruct

workers in the handling of radioactive materials and to provide an opportunity for

them to ask questions.

TRAINING PROGRAM ORGANIZATION

Environment

The training program should be presented in facilities that will promote

learning. A positive mental attitude can be cultivated if the worker is placed in

a professional classroom atmosphere. The room should be quiet, well-lighted and

free from distractions, and equipped with a large, easily viewed chalkboard and a

screen for viewing slides and overhead projections.

The individual presenting the training program must be knowledgeable in health

physics practices to lend credibility to the presentation. An enthusiastic and

dynamic style of delivery of the material will increase retention of the information

presented.

Characteristic of the Material Presented

The material should be presented in a well-organized pattern beginning with the

most basic concepts. Only the information that the worker needs to know to accomplish

the training program goals should be presented. Extraneous information would only

confuse the worker and detract from the presentation. The relevance of the information

presented must be established using concepts familiar to the worker and by stressing

that personal and public welfare may be affected by what they learn from the training

program. The worker should understand the importance of work he is performing and

'.alieve that he is all essential part of the operation. The presentation should be

made at an appropriate educational*level. Since most U.S. citizens have had at

least scare education at the high school level, a presentation at the 10th grade

level would be reasonable.



Audio visual aids should "be used in presenting this training program. Their

i
use not only malkes the session more interesting "but aids in understanding and

retaining concepts presented in the program (F173). Demonstrations are also a'

powerful tool in communicating the principles involved in the training program.

A five to ten page handout should be given to each participant. The handout

should include the following information: (l) a detailed outline of the script-

demonstration presentations; (2) site-specific information about site history relativi

to contamination; (3) reproductions of the important slides-transparencies; (k) a

form similar to the one presented in Fig. 1. The workers will "be able to follow the

presentation with this handout reinforcing the material presented, and improving

retention of the material. The form similar to Fig. 1, should accompany a summary

of the outline and appear on a page that is removeable so that it may be returned to

the instructor at the conclusion of the training program.

Training Program Structure

The training program should be presented as two separate courses. A basic

course would be presented for the workers with a more detailed course for super-

visory personnel. One member from each of these groups should assume special

responsibility for answering questions which may arise after completion of the

course. The two representatives should participate in both courses to be aware of

the needs and interests of each group.

TRAINING PROGRAM CONTENT ,

The training program for each group would consist of six activities as outlined

in Table 1. The total time to complete these activities would be approximately 70

min for the workers (Group A) and approximately 100 min for the management-

supervisory personnel (Group B). 'The content of the two courses for Group A and

Group B would be identical with the exception of Activity IV,- the lecture-discussion

session, and Activity V, a demonstration.



The courses will be prepared in advance in the form of: (Activity I) a prewritte:

script introduction; (Activity II) a prerecorded slide-voice-track presentation (or

prerecorded video tape presentation); (Activity III) a demonstration with a procedural

outline and the demonstration objective orally presented at the demonstration's

conclusion; (Activity IV) a script lecture followed by a discussion and question

session regarding,site-specific information written prior to the training program;

(Activity V) another demonstration with a procedural outline and a demonstration

objective orally presented at the conclusion of the demonstration; (Activity VI) a

prepared form completed by the program participants. Use of a course prepared in

advance helps to alleviate the possibility of omission of information, particularly

if the course is to be repeated several times. A script presentatf.on assures an

effective use of time and is a means of documenting what was presented to the

participants. *

Activity I

The first part of the training program would consist of a basic program

introduction. This section includes: (l) identification of instructor; (2) a

statement of training p'rogram objectives and format; and (3) a transition into the

next section. The introduction should take approximately 5 min to complete.

Activity II

This activity introduces the training program participant to the fundamental

properties of radiation and adapts easily to a slide show synchronized wifh a

prerecorded voice track. The slides emphasize information and visually depict

concepts for the participants. The information presented includes: (l) identi-

fication of the major types of radiation; (2) characteristic penetrating ability of

each type of radiation; (3) type and distribution of environmental radiation; (U)

methods of detecting radiation. This| activity should take approximately i? min to

complete.
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Activity III

This activity is a short demonstration involving the training program participants

At this time the participants will gather around a table in the front of the rooin.

The materials involved in this demonstration are: (l) a small jar of ultraviolet

(UV)-fluorescing paint (or dry fluorescing powder, approximately 50 ml); (2) a

medium-size tray (approximately 60 x 30 x 10 cm) filled with 12 liters of fine sand;

(3) a 1 liter container; (h) a teaspoon or spatula; (5) a portable UV lamp.

The demonstration should involve'three training program participants. One

individual uses the UV lamp to discover the fluorescing material contained in the

paint jar or vial. The lâ np is turned off, and another participant pours a small

amount of paint over the soil in the tray and lightly mixes the paint with the soil.

The third participant takes the spoon or spatual and scoops the soil "contaminated"

with the UV fluorescing material into th0. beaker. This participant is instructed to

obtain as much of the UV-fluorescing material as possible and to take as little soil

as possible. Upon completion, the first participant will shine the portable UV lamp

on the materials and participants' ..hands. The result illustrates the undesired

spread of UV-fluorescing material, in a manner analogous to the spread of radio-

nuclide contamination of soil at a site. Also, it should be emphasized that detection

and control depends on proper and frequent use of instruments, analogous to the UV

lamp, and not simply visual inspection. This demonstration should take approximately

10 min to complete.

Activity IV j

This activity is subdivided into three sections and is conducted separately

for the two types of participants:



' . Approximate time of completion
Activity G r o u p Time (minutes)

Lecture A* 10 ,
B 20 - '

Discussion A 10

B 20

Question period A, B 5

Total time: A 25 " .
B . 1*5

Group A: construction workers.

Group B: supervisors and managers.

The lecture is read fiom script by the instructor, using overhead projections

when appropriate. The subjects of the lecture will include: (l) properties of

naturally occurring radionuclides; (2) methods of contamination control; (3) discussion

of individual risk from radiation relative to natural background, medical and site-

specific activity. . Group B will receive more detailed information about the same

subject material.

The next segment of Activity IV involves the discussion of site-specific

information. The script, is^ prepared in advance for each specific location where a

training program is presented. The purpose of this activity is to present relevant

information about the specific site where the work will be performed. Information

included in this discussion should be: (l) a short site history relative to radiation

contamination; (2) amount and location of contamination present at the site; (3)

strategy of site decontamination. Questions and input are encouraged durihg and

following this activity.

Activity V

This activity will involve another: demonstration. Portable alpha, beta and

gamma detection instruments will be^ placed on a table. The training program p'artici-

pants will be asked to gather around the table and observe. Sealed alpha, beta and

gamma sources will be us*=;d to demonstrate the ability of each detector to respond to



various radiation sources. Sheets of paper, aluminum, and lead will be used to

illustrate shielding against the radiation types* Discussion during the demon-

stration covers radiation detection instrumentation, instrument response, and shielding

to reduce personnel exposure to radiation. This demonstration should take approximate}r

10 min to complete for Group A and approximately 20 min for Group B.

Activity VI

This activity consists of the training course participants completing a form

distributed by the instructor. The form states that the material presented in the

course vas understood by the participants and that they had an opportunity to ask

questions. The participants are asked to sign and date the form. This form is not

a legal document but merely evidence that the participants attended the program and

were presented with the information provided in the training program scripts. An

example of this form is provided in Fig. 1. This activity should take approximately

5 min to complete.
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Activity

I

II

III

IV

V.

VI

•

I

Table 1. Proposed

Length of time
(minutes)

. 5

15

10

25 (Group A ) a

U5 (Group B)

10 (Group A)
20 (Group B)

5

Oroup A is the basic
for management-supervisory

Media used

Lecture

Slides with
voice
recording
or pre-
recorded
video tape

Demonstration

Lecture-
discussion
Overhead

Demonstration

1 Questionnaire

course j.or workers
personnel.

-. s-

training program structure

Content

Introduction; purpose of training program; goals

Fundamental properties of radiation

Simulation of movement of contaminated material;
transfer of UV fluorescing compotind from vial to
soil to beaker

Lecture from script: Properties of naturally
occurring radionuclides, methods of contamination

•• control, potential risk (10 min-Group A,'20 min-
Group B ) ; Discussion of site specific information

* (10 min-Group A, 20 min-Group B ) ; Question perio'd"1

(5 min-Group A, B)

Penetrating ability of different types of radia-
tion and associated instruments used to detect
each type-of radiation

Participant completion of form stating that slide-
lecture scripts were presented and understood
and an opportunity to present questions was allowed

; Group B is the somewhat mere involved course
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•r RADIATION TRAINING PROGRAM RECORD

Name
Last First Middle

Social Security Number

Employer

Project Site _̂  :

PLEASE CHECK TOPICS DISCUSSED DURING TRAINING PROGRAM:
Yes No

1. Fundamental properties of radiation
a. Types of radiation
b. Penetrating ability of radiation .
c. Sources of environmental radiation
d. Methods of radiation detection

2. Methods of controlling radioactive contamination

3. Site of decontamination
a. History of site
b. Site contamination: amount and location

k. Radiation risk: Natural background; medical
radiation; on site

5. Decontamination approach for site

PLEASE READ THE FOLLOWING, SIGN YOUR NAME AND PRESENT DATS IF APPROPRIATE:

I attended this training program and have a basic understanding of the
above material presented. I was given the opportunity to ask questions
and understand that I may ask other questions about radiation conditions
at the site at any time.

Signature '' • Date

Fig. 1.


