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ABSTRACT

At the Oak Ridge National Laboratory the radiation
protection worker serves a vital role in protecting
personnel and their surrounding environment from the
hazards of radiation. These individuals rely on their
technical knowledge, skills, and abilities to survey and
monitor various project-related activities. In addition to
performing surveillance tasks they must also provide
guidance in project design, development, and
implementation. These combined efforts assure that
protective measures are taken in accordance with applicable
standards.

A crucial element that enhances the skills of the worker is
the ORNL performance-based training program (ORNL/TM-
10119). The program incorporates job-specific information
on the diverse facilities and activities monitored with
basic fundamentals of radiation protection. Successful
completion of this program includes passing both a
qualification exam and an on-the-job skills review. This
paper details the structure of such a program and explains
the strategies taken to reach the program's goals.

INTRODUCTION

Radiation protection at the Oak Ridge National Laboratory
is accomplished through a variety of activities. From day-
to-day routine surveillance, to specific job-site
monitoring (as in construction activities), to personnel
monitoring, the radiation protection personnel must perform
skill-based tasks that vary as his or her duties might
vary. Additional regulatory requirements have placed
further demands on the radiation protection personnel. The
skills necessary to perform the associated tasks reflect
the varied elements of the health physicist's daily job

*Operated by Martin Marietta Energy Systems, Inc., for
the U. S. Department of Energy under Contract No. DE-ACO5-
84OR21400.

MASTER

1h> MtmrtMd mamacnpt rat tam
•uihored by • vanvcta ot rt» US
Government uala csmrKt No DE
ACO5 WOR214O0 Accvttngh, Th. US
Government retans a notnictunve
royMiv-ftee beense to pubtan or reproduce
the pubtahed form of thts contrrtxnion. of
•low orhers to rto 10. lor U S Governmenl
purpo»s~



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United State? Government nor any agency thereof, nor any of their
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mendation, or favoring by the United States Government or any agency thereof The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof



assignments. Those needs,, although- not totally inclusive,
are outlined in Table 1.

RADIATION PROTECTION MULTIPLE NEEDS

TRAINING PROGRAM

Individual maintenance of the skills supporting those needs
is accomplished through - the formal training program as
established at ORNL (ORNL/TM-10119) .x The program is
performance-oriented in that it is based upon occupational
relevancy which accounts for the skills required to perform
the various job tasks. Its central characteristics include
(a) a specialized means for determining whether performance
meets criterion levels, (b) provisions for modes of
training instruction pertinent to organizational and
individual objectives, (c) assessments of the learning
experiences, both classroom and on-the-job, in terms of
competency criteria, (d) qualification and certification of
the radiation protection technicians and professional staff
employees to perform job assignments, and (e) documentation
of the training program components.

As Cember2 defines health physics, or radiological health,
it is "the area of environmental health that deals with the
protection of the individual and of population groups
against the harmful effects of ionizing radiation."
Subsequently, the radiation protection worker at ORNL must
possess knowledge in a great many different areas.
Demonstration of such knowledge is reflected in successful
performance of the radiation protection program. Table 2
lists a majority of the technical elements (knowledge
subject domains) which are included in the program.3

Program Structure

The structure of the radiation protection training program
is entitled "Technical Qualification Requirements and
Training Programs for Radiation Protection Personnel at
ORNL." This document deals with the policies and practices
in regard to selection, training, qualification, and
requalification of the radiation protection staff assigned
to both reactor and nonreactor nuclear facilities.
Separated into six mapor sections the publication details
the department position requirements, qualification
requirements, the training program, skills objectives, both
reactor and nonreactor training requirements, and
references pertinent to the subject. Its guidance provides
the user both technical material and operational procedures
necessary for effective training and development.1



A contributing element to this cornerstone document is the
procedure taken in administering the training
program. A performance-based systems approach to the
training is illustrated in Table 3.

TRAINING ADMINISTRATION PROCEDURE

Based on the initial job task analysis, a determination is
made as to what needs exist in achieving the goals of the
organization. Those needs might center on personnel,
equipment, procedures, environmental concerns, and other
areas. The training is directed toward whether the tasks
are performed in a satisfactory fashion, whether marginal
performances are due to inadequate equipment, and whether
the established procedures provide the guidance necessary
in the workplace.

An important concern is whether environmental factors
provide the basics to train employees. This factor alone
serves as a dynamic stimulus for training. With a constant
increase in regulations, the training arena serves as the
forum to educate the employees in reference to particular
concerns.

Should the information gained in the initial needs analysis
step reveal a training requirement, the training
coordinator can begin design of instruction. In a
performance-oriented system, this phase provides the
necessary framework for planning and organizing the
learning objectives or performance levels. Provisions
might need to be made for more than one mode of
instruction, such as classroom and on-the-job, through
which learning activities take place.

Training is delivered after Instructional Design is
complete. The instructional delivery system here
incorporates learning modules as the basic components.
Being objective driven, the material content of the modules
are directed toward the training goals. These modules are
components of six major sections of ORNL's formal training
program. Table 4 shows these sections.

TRAINING PROGRAM MAJOR SECTIONS

The purpose of the formal training program is to qualify
radiation protection employees to work at the various ORNL
reactor and nonreactor nuclear facilities. The
qualification procedure can be separated into two major
categories, that being (1) professional staff, and (2)
technician staff. Many of the professional staff positions
are filled by individuals with academic training and/or
specialized degrees in health physics. These professional



staff members are evaluated before assignment, and are not
subject to the Technician Training Program unless it is
deemed that they can benefit from review of one or more
sections of the training.

Qualification of technicians is based on successful
completion of the formal training program and written and
operating examinations administered by the department
training coordinator, though many of them may also have
academic training or specialized degrees in health physics.
Training credentials are reviewed by the Department Head
and then submitted to the Division Director in order to
evaluate the individual and finalize the necessary
qualification documentation. Qualification is for a two-
year time period and applies only to a specific work area.

With the qualification expiring after a two-year period
from the date of authorization, a requalification program
exists. Individuals must complete a continuing retraining
program during the two years his/her qualification was in
effect or pass a requalification examination.

In order to determine whether the goals and content of the
training program are compatible with the missions of the
organization, an effective evaluation system exists.
Assessments based on Kirkpatrick's four levels of
evaluations4 are made at the following points:

1. Reaction - Here participants pleased with the
program?

2. Learning - What did the participants learn in the
program?

3. Behavior - Did participants change behavior based
on the program?

4. Results - Did change positively affect the
organization?

This final section of the administrative element involves
evaluation of the strengths and weaknesses of the radiation
protection training program. Serving as a feedback loop,
weaknesses and failures are identified and corrected by
negative evaluations. Strengths and successes are
identified and amplified by positive evaluations.

CONCLUSION

In conclusion, radiation protection at the Oak Ridge
National Laboratory is enhanced by a formal training
program. Based on the multiple needs of the workplace and
the varied elements of radiological health, employees are
qualified to perform tasks associated with their job
specific duties. This plays a critical part in assuring



that the appropriate level of protection for Laboratory
employees and their surrounding environment is maintained.
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Table 1. Radiation Protection Needs at ORNL

A. SURVEILLANCE TASKS

1. Routine Surveys
2. Job-Site Monitoring
3. Personnel Monitoring

B. ADMINISTRATIVE TASKS

1. Equipment Clearances
2. Zoning Determinations
3. Shielding Calculations

C. OPERATIONAL SUPPORT TASKS

1. Laboratory Operations
2. Radiation Level Determinations
3. Plant Emergencies



Table 2. Training Program Technical Elements

Basic Mathematics
Basic Nuclear Physics
Radiation Protection Standards, Guides and Limits
National/International Organizations fXCRP, NCRP)
Biological Effects of Radiation
Basic Units and Terminology
Fundamentals of Detection
Respirator Use
Protective Clothing
Personnel Contamination Assessment
Air Sampling
Radioactive Source Control
Shielding
Personnel Dosimetry
Plant Procedures
Emergency Preparedness
Criticality Safety
As Low As Reasonably Achievable
Haste Management
Decontamination Procedures
Communication Skills

Table 3. Performance-Based Approach to Training

Job Task Analysis Qualifications

Needs Analysis Evaluations

Instructional Design/Delivery

Table 4. ORNL Training Modules

Section 1 Fundamental Mathematics and Sciences

Section 2 Health Physics Theory

Section 3 General Principles and

Administration

Section 4 Radiation Survey

Section 5 Radiation Contamination Control

Section 6 Radioactive Material Control


