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ABSTRACT
While a significant decrease in the number of new facilities requiring

health physics surveillance has occurred in the past decade, there has been a
tremendous increase in the need for health physicists to fill regulatory
requirements at existing facilities and the Decontamination and
Decommissioning requirements of older facilities nearing the end of their
operational lifetime. There is a continuing long-terra need to provide trained
health physicists with the special skills to meet these requirements.

Decontamination and decommissioning programs require both basic and
specialized health physics activities to be performed (1) to evaluate the
radiation environment of the facility under consideration, (2) to establish
the standards to which cleanup activities must be pursued, and (3) to
adequately protect the personnel involved in the cleanup. Performance-based
training, based on job task analysis, is an appropriate way to define the
different types of health physics expertise required for D&D programs.

Materials have been developed to describe potential job requirements in
the radiation protection field, and the appropriate training goals to meet
these requirements.

NEED FOR HEALTH PHYSICISTS IN DECONTAMINATION & DECOMMISSIONING

Though the number of new facilities requiring health physics surveillance
has been declining significantly during recent years, there has not been a
corresponding decrease in the demand for health physicists in the workforce.
More stringent regulatory requirements for existing facilities account for
part of the increased demand for radiation protection personnel.
Additionally, there is further demand caused by radiation protection
requirements in the decontamination and decommissioning (D&D) of older
facilities nearing the end of their operational lifetime.

A recent study of manpower trends and training requirements for radiation
protection personnel in the DOE contractor system revealed some interesting
patterns in manpower projections and training program content (1). The study
defined the position of health physics technicians in 34 DOE contractor
organizations according to the functional character of the referenced
organization. The categories of employment areas used in the study were
reactors, fuel fabrication, fuel reprocessing, fuel enrichment, weapons
fabrication and testing, waste processing and management, accelerators, and
general research and development. An "other" category was also used to
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address the 5% of the surveyed health physicists in types of activities other
than those listed. During the period covered by the study, fiscal year 1980
through fiscal year 1983, the size of the total surveyed workforce remained
essentially constant.

Table 1 shows the relative distribution of health physics technicians and
individuals with assigned health physics responsibilities in each of the four
years of the study. The category of health physics technician refers to those
individuals who have radiation protection activities as their primary
responsibility while individuals designated "assigned operators" have health
physics activities as an assigned portion of their jobs. An examination of
Table 1 reveals that the largest portion of assigned operators in the
organizations surveyed are employed in waste processing and management.
Further, radiation protection personnel in this area are far more likely than
health physicists employed elsewhere to be performing radiation protection
duties as a collateral responsibility. The study shows that growth in
radiation protection manpower has occurred in those facilities whose functions
are primarily waste processing and management, fuel reprocessing and weapons
fabrication, and testing, In addition, the workforce in the area of waste
processing and management is increasing in proportion to the total operating
workforce while the proportion in other areas may be decreasing. The waste
processing and management area demonstrates one of the highest rates of growth
of any of the areas surveyed.

GENERAL HEALTH PHYSICS TRAINING PROGRAMS

The Oak Ridge Associate Universities (ORAU) survey also summarized those
technical elements included in the formal training programs for health physics
technicians and assigned operators in the various organizations surveyed.
Table 2 summarizes information derived from the survey. Twenty-three
facilities had formal health physics training programs. All facilities teach
elements of plant radiation safety policies, basic units, and respirator use.
A very large number of the facilities with formal training programs provide
technical training in contamination assessment, decontamination methodology
and waste management. The importance of these skills to health physicists
active in D&D cannot Le overemphasized, and specialized training in these
areas is desirable.



Table 1

Health Physics Technicians and Assigned Operator Workforces
By Facility Function, FY 1980-1983
(As Percentages of Total Workforces)

Facility Functions

Reactors

Fuel Fabrication

Fuel Reprocessing

Fuel Enrichment

Weapons Fabrication
and Testing

Waste Processing/
Management

Accelerators

General Research
and Development

Other

Health
FY 80

13.7

5,2

14.7

2.9

21.5

11.0

5.4

19.5

6.1

Physics Technicians
FY 81

14.4

5.1

14.2

3.7

21.1

11.3

5.5

19.1

5.7

FY 82

13.6

4.4

15.7

3.5

22.9

11.7

5.2

17.6

5.3

FY 83

13.7

4.0

13.3

2.8

24.2

14.2

4.7

18.2

5.0

FY 80

0

.1

2.5

28.1

16.7

38.7

9.0

1.5

3.4

Assigned Operators
FY 81

0

.4

4.4

28.3

17.8

35.4

9.2

1.6

3.1

FY 82

0

.5

11.5

24.6

16.4

33.7

S.3

1.4

2.4

FY 83

0

.5

13.4

21.7

16.0

37.8

7.4

1.3

2.0

Source: J. Trice, 1984



Table 2

Technical Elements Included in Formal Training Programs
for Health Physics Technicians and Assigned Operator Workforces

Technical Elements

Basic Math
Basic Nuclear Physics
Radiation Protection Standards, Guides, and Limits
National/International Organizations (ICRP, NCRP)
Biological Effects of Radiation
Basic Units and Terminology
Fundamentals of Bioassay
Fundamentals of Detection
Respirator Use, Test, and Maintenance
Protective Clothing
Personnel Contamination Assessment
Air Sampling Technology
Surface Contamination Assessment
Dose/Stay-time Calculation
Radioactive Source Control
Shielding
Decontamination Methodology
Personnel Dosimetry
Alpha Monitoring
Beta, Gamma Monitoring
Neutron Monitoring
Instrumentation (e.g., Testing, Maintenance, and
Calibration of Portable Survey Equipment)

Standardization and Application of Lab Counting
Equipment

Plant Radiation Safety Policies and Procedures
On-Site Emergency Preparedness
Off-Site Emergency Preparedness
Criticality Safety
ALARA
Recordkeeping
Waste Management
Posting and Labeling

Number of
Health
Physics
Technician

N=23*

18
22
20
8

22
23
16
22
23
22
20
20
21
16
20
18
21
19
21
22
17

17

15
23
20
10
17
19
20
14
21

Facilities

Assigned
Operator

N=8*

2
6
6
0
6
7
2
6
5
6
4
4
5
4
5
3
4
4
7
6
2

2

2
8
6
1
3
4
3
2
5

*N = number of facilities responding

Source: 0. Trice, 1984



TAILORING D&D TRAINING NEEDS
i>

Decontamination and decommissioning programs require both basic and
specialized health physics activities to be performed (1) to evaluate the
radiation environment of the facility under consideration, (2) to establish
the standards to which cleanup activities must be pursued, and (3) to
adequately protect personnel involved in the cleanup. Performance-based
training, based on job task analysis, is an appropriate way to define the
different types of health physics expertise required for D&D programs.

Without systematic definition of required job functions,
responsibilities, and performance standards, training programs have generic
deficiencies: they do not provide complete training of required skills and
knowledge (2). The implementation of efficient performance-based training
derived from and referenced to job performance criteria has become a major
objective for nuclear trainers in the 1980s.

A methodology developed for setting decommissioning priorities in ORNL's
Surplus Facilities Management Program (3) is useful in identifying criteria
and factors pertinent to job tasks. These criteria include: potential for
environmental impact, compliance with standards, potential for on-site and
off-site health impacts, safety, control, and public reaction. Factors used
to evaluate these criteria are: environmental contact, activity level, type
of activity, structure, location, mixed hazardous materials, regulatory
factors, and others such as maintenance.

Using these criteria, we find that the elements of a health physics
training program for D&D workers involve the usual radiation protection
fundamentals but with increased emphasis on certain subject areas that are
particularly germane in D&D: environmental monitoring, control of exposures
in high radiation areas, waste management, and sample/data management.
Increased training in these areas can be based on the detailed manuals that
the Department of Energy and others have developed in recent years. For
example, the Decommissioning Handbook (4) describes all aspects of the
decommissioning process, particularly for mothball ing, in-place entombment,
dismantling, or converting nuclear sites to new uses. The estimation of
occupational exposures, environmental assessment, and disposition of wastes
are also covered. On the other hand, there are different procedure handbooks
to cover the survey and cleanup of contaminated lands as well as facilities.
The Remedial Action Survey and Certification Activities Program Manual (5)
exemplifies this type of source document. It covers field measurements,
sample collection, laboratory analysis, equipment inventory, control and
maintenance, monitoring and decontamination, measurement and test equipment
calibration, and computer data management.

Environmental Monitoring

Environmental monitoring should receive increased attention in a D&D
training curriculum because of the need to restore contaminated areas to a
condition acceptable for further use. Field measurements of alpha, beta and
gamma radiation and of radon and radon daughters are often poorly
characterized (5). Proficiency in sampling and evaluation techniques and use
of a wide range of equipment is necessary (6).



A strong training program that recognizes the difference in strategy,
monitoring methodology, and, quite likely, instrumentation for ongoing
operational site surveillance and remedial action to clean up sites no longer
active and to certify such sites as free of contamination would be extremely
useful. The health physicist active in environmental monitoring as a part of
a D5D program is likely to have need of additional skills in field-testing
and calibration of equipment, packaging and shipping environmental samples,
and even field photography (5).

Exposure Assessment

Control of exposure to workers in areas where high levels of radiation
exist is of particular importance in D&D activities. Often the most
dangerous exposure situations in ongoing operations center on maintenance
activities, when normal control systems may be interrupted to correct system
failures or upgrade operations. Therefore3 it is feasible to expect that
persons engaged in the decontamination and dismantling of facilities dealing
with radioactive materials are subject to high exposure risks. A very
important task in this regard is the evaluation of site historical records
and data to identify the liquid and gaseous control systems, the radioactive
storage and waste disposal areas onsite and the residual radioactivity left
in the systems being decontaminated and decommissioned. Special attention on
how to evaluate such historical data is essential in D&D work (5). In
addition, the health physicist may have a broader range of special work
environments to survey and evaluate during D&D; protective limits, equipment,
and ALARA strategies need to be very different in dismantling a reactor,
replacing a forty-year old waste treatment transport system, dealing with a
uranium mill tailings pile* or decontaminating plutonium production
facilities. While general training may not deal exhaustively with all the
different work environments, it can address the criteria to be used to
evaluate the workplace (4, 7-12).

Waste Management

Management of waste generated during D&D operations is significant
because many of the sites to be cleaned up are old waste management systems
and/or areas and because the D&D process itself may result in significant
amounts of radioactive waste materials to be entombed or stored. Cleanup of
old waste management sites/systems may often involve waste relocation when
other decommissioning procedures are not adequate (13). As noted earlier,
public health risks are much less than the risks of higher-level exposures to
workers during waste cleanup/relocation, but again the need to contain such
wastes and halt any migration into public air, water, or land requires
additional training in decontamination, environmental transport, and waste
stabilization and engineering techniques. There are several sources of
pertinent information on these issues, particulary in a bibliography on
cleanup and treatment of radioactively contaminated land including areas near
nuclear facilities (14).



Knowledge of waste control engineering and procedures that prevent the
loss or migration of radioactive materials is necessary to properly dispose of
radioactive components of any site being decontaminated and decommissioned.
Dismantling procedures and disposition of waste are detailed in the
Decommissioning Handbook (4).

Sample and Data Management

Finally, sample and data management is vital to the success of D&O
projects in that sites cannot be certified free of contamination and released
for other uses without a competent system of sample and data management to
validate such judgments. Additional training in sample collection and
laboratory analysis and in data management (utilizing computer techniques) can
prepare health physicists to carry out these validation and recording
functions in a systematic and retrievable fashion. Proper procedures in
sampling and reccrdkeeping may be particularly important if court challenges
of site restoration are raised.

SUMMARY

Because the areas of expertise needed to provide adequate radiation
protection in D&O are many and vary from one work environment to another, it
is difficult to define in depth the scope of a training program. Table 3
summarizes the major health physics task areas that should receive increasing
emphasis in any training agendas for health physicists engaged in D&D
activities. The references noted are appropriate for use in developing a
training agenda based on the additional skills needed for decontamination and
decommissioning.

The critical need for radiation protection staff with necessary skills
and knowledge in these areas of D&D make it mandatory to continue to strive
toward more structured and better defined training programs.
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Table 3

Increased Emphases for Major Health Physics Tasks
in Decontamination and Decommissioning

Tasks Increased Emphases References

Environmental
Monitoring

Better field measurements 5
Field-testing and calibration of wide 5
range of equipment

Packaging and shipment of environmental samples 5
Proficiency in sampling and evaluation 6

techniques
Field Photography 5

Exposure
Assessment

Evaluation of site historical records and data
Evaluation of broad range of work environments

High-level exposure potential

5
7, 8, 9
10, 11,
12, 14
3, 4,
5, 14

Waste
Management

Waste relocation methods and occupational
exposures

Decontamination methods
Environmental transport
Waste stabilization

4, 13

4, 13, 14
4, 14
14

Sample and
Data Manage-
ment

Proper sample collection and laboratory
analysis

Computer data management and recordkeeping

4, 5

5
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