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ABSTRACT

The University of Texas at Austin is awaiting final license approval to operate a
new 1 MW TRIGA reactor for teaching and research. All reactor and laboratory operations,
experiments, and monitoring are carried out under health physics procedures that
address the regulatory and industry standards imposed for such activities. A method was
applied to ensure consideration of all applicable documents as references in order to
comply with the regulations and accepted good practices. This paper examines the
development of one procedure "Radioactive Material Control" by use of the method. The
process is examined as a tool to apply to any health physics procedure development.
Further discussion focuses on the regulatory anomalies observed during development of
the procedure and presents the arguments for our resolution of these issues. The design
of the reactor facility is also detailed to allow for understanding of the problems
encountered during procedural development.

INTRODUCTION

The University of Texas at Austin has operated a 250-kW TRIGA Mark I reactor for
education and research since 1963. In 1983, the decision was made to construct a new
above ground facility at the Balcones Research Center. The new reactor is a 1-MW TRIGA.
Mark II, includes five neutron beam ports, and has pulsing capability to 1500 MW. This
paper examines the development of the health physics procedures that were written to
support the licensing and safe operation of the new reactor at the Nuclear Engineering
Teaching Laboratory (NETL).

The licensing process has changed dramatically since the issuance of the first UT
reactor license in 1963. In the past, health physics was an ancillary part of the operation
of the reactor, and was performed mostly by reactor licensed operators. Two factors have
changed the program requirements for health physics between the original program
implemented in 1963, and the new program developed in 1989. One is the incremental
change in reactor power from 250 kW to a nominal 1000 kW. A second factor is the
regulatory and inspection emphasis. In todays regulatory climate, health physics is an
integral part of the licensing process. New rules, regulations, recommendations, and
reports are being issued almost as fast as procedures can be written. The challenge to the
procedure writer is to manage the vast amounts of information in order to produce
procedures that are current, comply with the regulations, and yet do not unduly interfere
with the primary goal, i.e., reactor operations.
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Facility Design

The NETL consists of two major sections: the reactor area, and the
laboratory/administrative wing. The reactor area includes the reactor bay, control room,
two offices, a radiation experiment room, and the radioactive liquid waste storage room.
The laboratory/administrative wing includes staff offices, sample processing rooms,
student laboratories, and gamma spectroscopy and chemistry laboratories. Since Texas is
an Agreement State, reactor operations are governed by a license granted by the U. S.
Nuclear Regulatory Commission (NRC), while other activities are governed by the
University broad license granted by the Texas Department of Health, Bureau of Radiation
Control. A Special Nuclear Material license is also granted by the NRC for specific uses.
One of the basic issues faced at the commencement of health physics procedure
development was to identify the boundary between the Federal and State licenses. This
was necessary in order to accurately define the separation of administrative authority and
program responsibility between the two licenses. After consideration of the options, the
boundary was established as the confines of the reactor bay for the NRC license: any
activities outside of the bay fall under jurisdiction of the State license. This separation is
described in the reactor Technical Specifications, and is therefore a license condition for
operation.

PROCEDURE DEVELOPMENT METHODOLOGY

Procedure Categories

The initial phase of health physics procedure development consisted of definii>j»
areas that would become procedure titles. Rather than write myriad procedures, each
addressing a very specific topic, it was decided to group similar topics into sections of a
broadly titled procedure. There are currently seven health physics procedures to govern
radiation safety at the NETL:

HP-1 RADIATION MONITORING - PERSONNEL

HP-2 RADIATION MONITORING - FACILITY

HP-3 NETL ALARA PROGRAM

HP-4 RADIATION PROTECTION TRAINING

HP-5 PORTABLE RADIATION MONITORING EQUIPMENT

HP-6 RADIOACTIVE MATERIAL CONTROL

HP-7 RADIATION WORK PERMITS

An additional procedure concerning installed radiation monitors is covered under
a surveillance category.
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Development Method

The development method was based on the premise that a majority of health
physics requirements are embedded in 10 CFR Part 20, "Standards for Protection Against
Radiation." As a dual licensed facility, it is required that the procedures satisfy 10 CFR
Part 20 and the Agreement State counterpart, Texas Regulations for Control of Radiation,
Part 21 (TRCR 21), in order for one procedure to apply to both areas. This is clearly
preferred as opposed to writing separate procedures for each licensed area.

STEP 1 - Sort through 10 CFR Part 20 and identify the sections that apply to the
procedure category.

Once these sections were identified, the Agreement State counterpart (TRCR 21)
was examined to match up it's content with the sections from 10 CFR Part 20. A
comprehensive comparison was performed between the two documents with the matches
and differences noted. In theory, the differences should be minimal; in practice, this was
not always the case. Some of the most difficult issues to resolve were the result of minor
variations in the wording of sections with similar intent.

STEP 2 - Scan the NRC and Agreement State Regulatory Guides by title to identify
any that may be applicable to the procedure category.

The Regulatory Guides frequently addressed areas of the regulations that were
somewhat open to interpretation, and provided valuable insight for procedure
development.

STEP 3 - Review ANSI/ANS - 15.11 "Radiation Protection at Research Reactor
Facilities."

The guidance contained in this document worked much like a checklist to ensure
consideration of all aspects of the category in question.

STEP 4 - Review the facility Safety Analysis Report (SAR), Technical
Specifications, and Manual of Radiation Safety.

Commitments made as part of the licensing process needed to be include in the
procedures. In addition, the definitions provided in the SAR and Technical Specifications
ensured consistency between the HP procedures, and the other facility procedures,
especially with respect to timed requirements (e.g.."weekly, not to exceed ten days"). The
University of Texas Manual of Radiation Safety contained many requirements that must be
followed for activities conducted under the jurisdiction of the State license, and did not
need to be repeated in a separate facility-specific procedure.

STEP 5 - Organize, outline, and draft the procedure in accordance with the
applicable writer's guide or facility protocol.
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Other Considerations

Clearly, there are a wealth of other references available for use when developing
health physics procedures. It is not the intention of this paper to provide a complete
bibliography of all health physics references. However, there are regulations and
publications that have proven extremely valuable for certain procedures. For example, a
procedure that governs the transportation of radioactive materials requires knowledge of,
and reference to, several sections of the DOT regulations. These include the requirements
listed in 49 CFR Parts 172, 173, 176, and 178, to list a few. Other publications of benefit
were the NCRP/ICRP reports; these frequently provided insight into the setting of limits
and establishment of recommendations. They did not necessarily provide direct input,
but allowed the procedure writer to produce a document that explains requirements rather
than simply dictating them.

NRC Inspection and Enforcement bulletins were another useful source of
information. Although not intended as regulatory documents, several "I&E's" have gone
beyond being recommendations, and are used by the NRC as an implied regulation.
Licensees have been expected to be knowledgeable of these information notices; in some
cases inspectors have requested information concerning the facility response to a
particular issue.

The last source of information that was invaluable was the shared experiences of
other facilities. The issues that result in the greatest challenges during procedure
development were shared by several institutions contacted during this effort. Some of the
solutions from these facilities were able to be directly used in producing the UT
procedures. It also provided an opportunity to commiserate with colleagues that have
faced the same tough issues during their procedure development and license approval.

APPLICATION OF THE METHOD

This section provides an example of how the method was applied to one of the NETL
procedures, HP-6, "Radioactive Material Control." This procedure was designed to address
the following areas of concern:

1 . Contamination Control

2. Release of Material for Unrestricted Use

3. Radioactive Material Identification and Inventory

4. Radioactive Material Storage

Items 1. and 2. define, respectively, the control and release requirements for any
radioactive material. Items 3. and 4. determine the physical labeling and locations of
materials subject to items 1. and 2.
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Step 1

The analysis of 10 CFR Part 20 identified several significant definitions and
sections that were relevant to the procedure. The sections and their TRCR counterpart are
described as follows:

10 CFR 20.3 - DEFINITIONS (TRCR 11.2)

The comparison of significant definitions revealed that the term "licensed
material" is defined in the CFR, but not in the TRCR. "Radioactive material" is defined by
TRCR as "...any material (solid, liquid, or gas) which emits radiation spontaneously": CFR
simply states "...any such material whether or not subject to licensing control by the
Commission." The discrepancy occurs when trying to identify what radioactive material is
for purpose of release. The Federal regulations are ambiguous at best, and the State
definition implies a zero tolerance level.

10 CFR 20.203(e),(0, and 20.204 - CAUTION SIGNS, LABELS..., and
EXCEPTIONS (TRCR 21.203(e),(f). and
21.204)

These two sections were identical, and therefore posed no regulatory conflict
between Federal and State requirements.

10 CFR 20.301 - GENERAL REQUIREMENTS(WASTE DISPOSAL) (TRCR 21.301)

These sections were also identical, and did not pose a regulatory conflict between
Federal and State requirements.

TRCR 21.109 - SURFACE CONTAMINATION LIMITS FOR FACILITIES AND
EQUIPMENT

This section of the Texas regulations does not have a counterpart in 10 CFR Part
20. To summarize, this section states that prior to release of an area or equipment for
unrestricted use, the licensee shall ensure that radioactive contamination has been
removed to levels that are "as low as is reasonably achievable" (ALARA), but in no case
above the limits given in Appendix 21-C to TRCR 21. Appendix C of TRCR 21 is taken
directly from the table provided in NRC Regulatory Guide 1.86, "Termination of Operating
Licenses for Nuclear Reactors." This inclusion in the State regulations had a profound
impact on the way that the NETL procedure reads for release of materials for unrestricted
use.

Step 2

Analysis of the NRC Regulatory Guides provided the following references:

Regulatory Guide 8.2 - "Guide for Administrative Practices in Radiation
Monitoring" - This guide endorses ANSI N13.2 by the same name.
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Regulatory Guide 8.8 - "Information Relevant to Ensuring that Occupational
Radiation Exposures at Nuclear Power Stations Will be As Low As Is Reasonably
Achievable"

Regulatory Guide 8.10 - "Operating Philosophy for Maintaining Occupational
Exposures As Low As Is Reasonably Achievable"

Regulatory Guide 8.21 - "Health Physics Surveys for Byproduct Material at NRC-
Licensed Processing and Manufacturing Plants"

Step 3

ANSI/ANS - 15.11 served to provide amplification to the previous documents.
Section 5 of the standards document discusses a program for radioactive material control.
Other pertinent topics include surface contamination limit guidelines (which mirror
Regulatory Guide 1.86), and the ALARA program.

Step 4

A review of the facility Technical Specifications, Safety Analysis Report, and
Manual of Radiation Safety was performed. The boundary between the Federal and Slate
license responsibilities was defined in section 5.1.1 of the Technical Specifications.
Sections 6.3 (e) and (f) of the Technical Specifications set the requirements for health
physics procedures, (e), and include the scope of application (0- Minimum requirements
for health physics records and retention are specified in section 6.7.

The SAR contained an action level for contamination that exceeds 500 dpm per 100
cm2. The Manual of Radiation Safety sets this action level at 1000 dpm per 100 cm2, thus
providing two sets of criteria in two controlling documents. The Manual of Radiation
Safety also contained explicit instructions for radioactive waste disposal; this activity is
controlled exclusively by the University Radiation Safety Officer.

Step 5

After compilation of the resources and information listed in Steps 1-4, the
procedure was organized and drafted for comment. Comments were solicited from the
NETL Director and Assistant Director prior to submittal of a final draft. Once prepared,
the procedure was be approved by the following:

1. Reactor Health Physicist

2. NETL Assistant Director/Reactor Supervisor
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3. NETL Director

4. University of Texas Nuclear Reactor Committee

5. University of Texas Radiation Safety Committee

Review of the procedure by the Radiation Safety Officer occurred prior to
submission to the University committees, i. e., it was not submitted to the committees
without the Radiation Safety Officer's consent.

PROCEDURE ANALYSIS

Contamination Control

The area of contamination control was easily developed from the existing
references. The procedure defines a Controlled Surface Contamination Area (CSCA) as
"any accessible area where contamination levels exceed, or due to activities in progress
could exceed 500 dpm per 100 cm2 Beta-Gamma, or any detectable alpha." This level is
50% below the values listed in Regulatory Guide 1.86 and ANSI/ANS - 15.11, and
therefore shows a commitment to keeping surface contamination ALARA. In addition, a
Radiation Safety Officer policy statement calls for investigation of levels >200 dpm per
100 cm2, and should further reduce the expected normal contamination levels. The
remainder of this area of the procedure describes the administrative controls placed on
the establishment and control of CSCA's.

Release of Material for Unrestricted Use

The question of release of radioactive material has been debated for years, and
appears to be culminating with the "Below Regulatory Concern" proposals. However,
without a definitive rule by a licensing authority, each organization must proceed with a
prudent, justifiable method for releasing such radioactive materials. In this section, NRC
IE Information Notice No. 85-92 "Surveys of Wastes Before Disposal From Nuclear Reactor
Facilities" proved to be a very valuable reference. The procedure was written as follows:

Items to be released for unrestricted use are surveyed with a thin window pancake
style Geiger-Mueller (GM) probe, or other appropriate type of survey meter if the GM does
not provide the requisite sensitivity. As a note, a Nal probe is being purchased for this
use. The survey must ensure that all surfaces of the object are accessible to the probe. If
there is no detected activity, the item is released for unrestricted use. If the item
indicate" counts above background (>2 times normal background) the item shall be swiped
to determine if the activity is loose surface contamination. If removable, the item is
decontaminated and resurveyed. If not removable, the item is stored as radioactive waste.
Experiment materials that are placed inside the outer edge of the core reflector are always
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considered radioactive and cannot be released regardless of the measured levels of
activity.

The rationale behind this app.oach comes from several sources. Many Federal
documents address surface contamination limits for release of areas, but do not
specifically apply these limits to equipment. The Texas regulations specifically include
equipment in the section pertaining to surface contamination limits: this regulation
allows a limit of 1000 dpm per 100 cm2. By application of the 200 dpm per 100 cm2

criteria to removable contamination on equipment, the procedure becomes conservative by
a factor of five. However, if detection equipment response cannot be determined to be the
result of loose surface contamination, then the material is considered "radioactive," and is
treated accordingly. This approach also satisfies 10 CFR 20.301 (TRCR 21.301) that
prohibits disposal of radioactive material; by the interpretation used, the procedure also
prohibits such disposal by defining radioactive material.

Radioactive Material Identification and Inventory

Radioactive material identification is required to be marked by use of the standard
yellow/magenta tags, tape, stickers, etc. However, in a dual licensed facility, it is
important to be able to identify materials that are covered under each of the licenses. For
example, an experimental apparatus with induced activity is considered "Federal"
material until such time as it is moved beyond the confines of the reactor bay. This
movement constitutes a transfer to the State license and requires transfer/accountability
paperwork. If the same piece of equipment is subsequently moved back to the reactor bay,
it remains on the State license until such time as it is reirradiatcd. In order to
distinguish between Federal and State materials, a 1/4" silver dot is placed on or near the
radioactive material marking to indicate that is is governed by the State license.

In a perfect set of procedures, one would strive to have no exceptions to any of the
stated rules. However, it was necessary to create two exceptions to the requirement to
transfer Federal material to the State license:

1. Encapsulation devices ("rabbits") are considered to be Federal material
regardless of their location in the facility. This precludes doing transfer paperwork
whenever the rabbits are moved from the reactor bay to the sample processing room and
back.

2. Federal materials that need to be worked on in one of the shops can be
temporarily moved for the purpose of the work; however, they must be continuously
attended until returned to the reactor bay.

Inventory of materials is maintained in two ways. Any equipment used in
experiments is recorded on logsheets annotated as in-core or beam lube material. When
transferred to the State license, released, or disposed of, the dispensation is noted on the
log, and maintained on file.

When material is transferred to the Slate license for storage, release, or disposal,
an identification tag is placed on the equipment. The material is then logged in a separate
radioactive material storage log until it's dispensation.
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Radioactive Material Storage

The storage of radioactive materials was covered extensively along with inventory,
i.e., tagging and logging of the materials. The remainder of this section of the procedure
describes the postings that must be in place for areas where radioactive materials are
stored.

SUMMARY

Development of health physics procedures remains a challenging task in response
to regulatory requirements. Certainly, the 10 CFR Part 20 revision will require licensees
to reevaluate their existing procedures to bring them in line with the new regulations.
This will be especially difficult for licensees in Agreement Slates, as compliance with 10
CFR Part 20 is required before most States will rewrite their regulations.

The method presented provides a means of considering a number of documents and
references pertinent to the procedure being developed. It allows for examination and
comparison of regulations and recommendations, some of which appear conflicting. By
compiling information taken from these documents and evaluating the particular layout,
organization and goals of the new UT TRIGA facility, a set of health physics procedures
was written that ensure the principles of ALARA, and protects the health and safety of the
workers without significant impact on the academic and research mission of the facility.
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