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Licenses and Radiation Safety Requirements
for Irradiators

AGENCY: Nuclear Regulatory Commission.
ACTION: Final rule.

SUMMARY: The Nuclear Regulatory Commission is amending its regulations
by establishing a new Part 36 to specify radiation safety requirements
and licensing requirements for the use of licensed radioactive materials
in irradiators. Irradiators use gamma radiation to irradiate products
to change their characteristics in some way. The safety requirements
apply to panoramic irradiators (those in which the material being irra-
diated is in air in a room that is accessible to personnel when the
source is shielded) and underwater irradiators in which the source
always remains shielded under water and the product is irradiated under
water. The rule does not cover self-contained dry-source-storage irra-
diator devices, medical uses of sealed sources (such as teletherapy), or

nondestructive testing (such as industrial radiography).
EFFECTIVE DATE: July 1, 1993.
FOR FURTHER INFORMATION CONTACT: Dr. Stephen A. McGuire, Office of

Nuclear Regulatory Research, U.S. Nuclear Regulatory Commission, 7Ll%VT5
Washington, DC 20555, Telephone: (301) 492-3757. rgyj,.”¢/ (111115




SUPPLEMENTARY INFORMATION:
Table of Contents
L Background.
II. Need for a Rule.
III. The Use of WESF Sources in Irradiators.
IV. Summary of the Requirements and the Resolution of Comments
on the Requirements.
V. Other Issues.
VI. Agreement State Compatibility.
VII. Finding of No Significant Environmental Impact: Availability. .
VIII. Paperwork Reduction Act Statement.
IX. Regulatory Analysis.
X. Regulatory Flexibility Certification.

XI. Backfit Analysis.

I. Background

In response to the Commission’s concern over irradiator use, the ‘
NRC conducted a review of its safety requirements and policies governing
irradiators. Material pertinent to irradiators was contained in various |
sources including portions of NRC’s regulations, a regulatory guide, and ‘
specific license conditions. z
On December 4, 1990 (55 FR 50008), the NRC published a proposed
rule that would specify the radiation safety requirements applicable to
the use of licensed material in irradiators. The proposed rule was
intended to enhance the efficiency of the regulatory process governing
irradiators by consolidating, clarifying, and standardizing the
requirements for current and future irradiators.
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Irradiators use gamma radiation to irradiate products in order to
change their characteristics in some way. Irradiators are used for a
variety of purposes in research, industry, and other fields. The
supplementary information section of the proposed rule contained a
detailed discussion of the uses of irradiators, operating experience
with irradiators, and the number and types of accidents involving
irradiators.

The 90-day public comment period expired on March 4, 1991. The
comment period was not formally extended. However, people who requested
an extension were assured that comments received by April 15 would be
given full consideration, and, in fact, those comments were given full
consideration. The NRC also held a public meeting on February 12 and
13, 1991, to discuss the proposed rule. The meeting was held to provide
interested persons an opportunity to better understand the rule and also
to allow the NRC staff to hear the concerns of the public.

The transcript of the public meeting, which is available for
inspection and copying in the NRC Public Document Room, and the 33
written public comments were reviewed in developing the final rule.

The significant issues raised by public comment and NRC’s response to
these comments are discussed in Section IV of this supplementary
information. Section IV presents section by section discussion of the
regulation.

Because of the variety of designs, four general categories of
irradiators have been defined by the American National Standards
Institute (ANSI) in Standard N13.10, "Safe Design and Use Of Panoramic
Wet Source Storage Gamma Irradiators (Category IV)." These categories

are as follows:




Category I -- Self-contained, dry-source-storage irradiators.

This type of irradiator is built as a self-contained device. The
sealed sources are completely enclosed within a shield consfructed of
solid materials. Human access to the sealed sources and to the space
subject to irradiation is not physically possible. The physical size of
the device, the space subject to irradiation, the source strength, or
all three are generally not large.

This rule does not cover self-contained dry-source-storage
irradiators (Category I) for several reasons. First, they are devices
that the licensee usually purchases without participating in their
design and manufacture. Because safety features are designed into them,
self-contained irradiators present less potential hazard and they are
considered to be adequately addressed by existing requirements. This
type of irradiator (Category I) would continue to be Ticensed undér the
general requirements of 10 CFR 30.33. Licensees may continue to use the
criteria in Regulatory Guide 10.9, Revision 1, "Guide for the
Preparation of Applications for Licenses for the Use of Self-Contained
Dry Source-Storage Irradiators," December 1988, and the "Standard Review
Plan for Applications for Licenses for the Use of Self-Contained Dry

Source-Storage Gamma Irradiators," December 1988.

Category II -- Panoramic, dry-source-storage irradiators.

This category includes irradiators in which the sealed sources are
stored in a shield constructed of solid materials and are fully shielded
when not in use. Irradiations occur in air within a room accessible to
personnel only while the sources are shielded. This category also
includes certain beam-type irradiators in which the source remains
partially shielded. Irradiators of this type are covered by the rule.

4




Category III -- Underwater irradiators.

This category includes irradiators in which the sealed sources are
always in a storage pool and are shielded at all times. Human access to
the sealed sources and the space subject to irradiation is not physi-
cally possible without entering the pool. Irradiators of this type are

covered by the rule.

Category IV -- Panoramic, wet-source-storage irradiators.

This category includes irradiators in which the sealed sources are
in a storage pool containing water and are fully shielded when not in
use. Irradiations occur in air within a room made inaccessible to per-
sonnel by an entry control system while the sources are exposed.

Irradiators‘of this type are covered by the rule.

The NRC’s regulation uses the terms "panoramic irradiator" and
"pool irradiator." "Panoramic irradiators" include Category II and IV
irradiators. "Pool irradiators" include Category III and IV
irradiators.

II. Need for a_Ru]e

Before the adoption of Part 36, irradiators were licensed primarily
under: (1) the general provisions of 10 CFR 30.33, which requires that
"equipment and facilities are adequate" and that the "applicant is
qua]jfied by training and experience"; (2) the general requirements of
Part 20; for example, dose limits and the need for "adequate" surveys;
and (3) the specific requirements in 10 CFR 20.203(c)(6) and (7) (or the
new 10 CFR 20.1603) that deal with access control requirements for
panoramic irradiators. There was also a draft regulatory guide FC 403-
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4, "Guide for the Preparation of Applications for Licenses for the Use
of Panoramic Dry Source-Storage Irradiators, Self-Contained Wet Source-
Storage Irradiators, and Panoramic Wet Source-Storage Irradiators," that
was published in January 1985. However, the scope of the proposed guide
was limited, and many subjects were not covered or were covered in a way
now considered obsolete.

Although the safety requirements and policies for irradiators were
generally understood and agreed upoh and were incorporated on a case-by-
case basis in the licenses for operating irradiators, they were not
contained in a single comprehensive document. This rule consolidates,
c]ariffes, and standardizes the requirements for the licensing and
operation of current and future irradiators.

There are also some areas in which either technology is changing or
NRC policy is evolving. This rule provides comprehensive and up-fo-date
requirements in these areas.

Several commenters misunderstood the effect of the rule. The issue
in the rulemaking is not whether irradiators should be licensed or
whether they should continue to be licensed. Instead, the issue is
whether to license them under a formal, detailed, comprehensive set of
regulations as was proposed or whether to continue licensing on a case-
by-case basis with relatively few specific requirements contained in
formal regulations. The NRC’s decision is to adopt a comprehensive,

formal set of regulations.




III. The Use of WESF Sources in Irradiators

WESF (Waste Encapsulation and Storage Facility) sources are sealed
sources containing cesium-137 that were produced at the U.S. Department
of Energy’s Hanford facility. The Department of Energy had leased this
type of source to four commercial irradiators in the United States. In
June 1988, a WESF source leaked at an irradiator operated by Radiation
Sterilizers, Inc., in Decatur, Georgia.

A Department of Energy board investigated the cause of the leak but
ha§ not yet identified the cause of the failure (Interim Report of the
DOE Type B Investigation Group, DOE Report DOE/ORO-914, July 1990).

Subsequently, the NRC decided that the 1ohg-term use of WESF
sources is unacceptable in commercial facilities licensed by NRC and
that the sources currently being used should therefore be removed and
returned to the Department of Energy. In February 1991, the two remain-
ing irradiators sti]]lusing WESF capsules were notified of the NRC deci-
sion. Both facilities requested that the Department of Energy remove
the WESF sources as soon as it could do so. Thus, for the purposes of
this rulemaking, the WESF source issue is closed.

As a consequence, this final rule was written to require that
irradiators use radioactive materials that are as insoluble and

nondispersible as practical (typically cobalt-60).

IV. Summary of the Requirements and the Resolution

of Comments on the Requireménts

This discussion summarizes by section the major requirements in the
regulation and discusses the substantive comments on the requirements of
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the irradiator rule and how they were resolved. The bases and origins

of the requirements are also explained.

Authority citation.

The authority citation was changed by moving the content of the
second paragraph of the proposed citation into a new § 36.93, "Criminal
penalties." This was done to be consistent with a proposed rule,
"Clarification of Statutory Authority for Purposes of Criminal

Enforcement," (57 FR 222, January 3, 1992).

SUBPART A - GENERAL PROVISIONS

Section 36.1 Purpose and scope.

This section describes the types of irradiators covered in the
rule. The rule covers panoramic wet-source-storage, panoramic dry-
source-storage, and underwater irradiators that can deliver a dose of
5 grays (500 rads) or greater in 1 hour at a distance of 1 meter, either
in air or under water as appropriate for the irradiator type. The dose
rate criterion is taken from the access control requirements in the new
standards for protection against radiation published in the Federal
Register on May 21, 1991 (56 FR 23360). See 10 CFR § 20.1003,
Definitions, "Very High Radiation Area.” A cobalt-60 source of
approximately 1.5 x 10'® becquerels (400 curies) would deliver this dose
in ajr if the source were small with Tittle self-absorption. For under-
water irradiators, the source activity to deliver a 5-gray (500-rad)
dose at 1 meter is about 10 times larger than if the exposures were

performed in air.




Some commenters suggested that small university or research
irradiators should be excluded from the rule or be excluded from some of
the rule’s requirements because they have lower activity sources and are
used less often than commercial production irradiators.

In general, this suggestion was not adopted, although in certain
specific areas an attempt was made to allow more flexibility in operat-
ing a small university or research irradiator. While university and
research irradiators have lower activity sources, there is still a
significant potential hazard. In addition, the safety records of
universities in handling radioactive materials are not substantially
different from those of commercial facilities, suggesting that a similar
set of regulations may be appropriate for each.

Commenters noted that some medical facilities have converted
teletherapy machines from human use to the irradiation of materiaTs and
suggested it would be appropriate to allow these machines to continue to
be Ticensed under Part 35. The NRC did not accept this suggestion.
Teletherapy machines converted to irradiate materials present hazards
similar in nature to other irradiators and thus should meet similar
safety standards. However, a paragraph was added to § 36.17 stating

that the NRC would consider certain exemptions for those devices.

Section 36.2 Definitions.

This section defines terms that are used in the new Part 36.




Section 36.5 Interpretations.

This section explains that the only interpretations of the
regulations that are binding are written interpretations by NRC’s

Genera] Counsel.

Section 36.8 Information collection requirements: OMB approval.

~This section explains that the information collection requirements
of Part 36 have been approved by the Office of Management and Budget as
required by the Paperwork Reduction Act of 1980 (44 U. S. 3501 et seq.).

SUBPART B - SPECIFIC LICENSING REQUIREMENTS

Section 36.11 Application for a specific license.
This section states how to apply for a license and where the’

application must be sent.

Section 36.13 Specific 1icehses for irradiators.

This section describes information that must be included in a
license application if it is to be approved by the Commission.

The applicant’s proposed activities must be for a purpose
authorized by the Atomic Energy Act of 1954 as amended. This is a
standard requirement for all types of licenses.

The applicant’s proposed equipment and facilities must be adequate
to pfotect the health of workers and the public and minimize danger to
life and property. The applicant must be qua]iffed by training and
experience to use the radioactive material for the purpose requested and
in a manner that protects health and minimizes danger to 1ife and pro-
perty. These are standard requirements for all NRC licensees.
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The application must describe the training for irradiator operators
and the qualifications of the instructors. Some commenters recommended
that the regulation specify a minimum number of hours of safety
training. The NRC decided that establishing a specific number of hours
for formal classroom training is not critical and represents too rigid
an approach to regulation. Instead, the NRC will to review the training
proposed by the applicant as part of the license application.

The application must contain aﬁ outline of the operating and
emergency procedures that describes the important radiation safety
aspects of the procedures. Some commenters supporfed the idea of sub-
mitting only the outline of the procedures while others preferred
submitting complete procedures. The NRC decided to require an outline
that describes the operating and emergency procedures in broad terms
that specifically state the radiation safety aspects of the procedures
rather than to require the complete operating and emergency procedures.
In addition, if specific procedures were submitted with the license
application, then minor changes that the facility might need to make
from time to time (for example, improving procedures based on what is
learned from operating experience) would require NRC review prior to
implementation. This could unnecessarily hamper the safety of facility
operation. Detailed procedures would be available to inspectors for
reference during facility operation however. Procedures could be
changed by the licensee under the conditions described in § 36.53.
Records on changes in procedures have to be retained for 3 years for
inspection by the NRC (§ 36.81(d)).

The application must describe the radiation safety responsibilities

and authorities of the radiation safety officer and those management
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personnel who have important radiation safety responsibilities or
authorities. The applicant must also describe the qualifications of the
radiation safety officer. These requirements are used to judge whether
the applicant’s personnel are qualified to handle radioactive materials
safely. o

Some commenters suggestéd that the ru}e contain sbecific
requirements for the qualifications and training of the radiation safety
officer, such as the amount of formal radiation safety training, the
amount of on-the-job training, the length and type of previous experi-
ence, and the amount of formal education. The NRC decided not to
specify minimum qualifications in the rule to allow flexibility in
evaluating qualifications. Instead, it was decided that final deter-
mination of adequacy will be based on the actual qualifications of
specific individuals on a case-by-case basis based on previous
experience in reviewing such qualifications. This would allow the
lTicense reviewer the flexibility to consider the strengths and
weaknesses of a specific individual in making the determination.

The comment was made that the rule should require that the
radiation safety officer be independent from both sales and production
organizations and should have the authority to cease operafions. The
NRC does not believe that it is necessary for the radiation safety
officer to be totally independent of the sales and production organiza-
tions or that the authority to suspend operations should be rigidly
fixed in the rule. The NRC believes that this suggested proposal is too
rigid. The NRC believes that the authority and responsibility of the
radiation safety officer is something that can and should be evaluated
as part of the licensing process on a case-by-case basis based on
previous NRC experience in making this type of determination.
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Applications to operate panoramic irradiators must describe the
access control system. Applications also must contain informatijon on
how sealed sources would be tested for leakage and contamination.

The applicant must also describe the frequency of the
inspection and maintenance checks required by 8§ 36.61. Guidelines on
the frequency of checks may be included in future NRC licensing guides.

The applicant must submit information on loading and unloading
sources. If the applicant intends to load and unload sources, the
applicant must show that the personnel assigned to the task are
qualified and trained to do so safely and that procedures are adequate
to protect health and safety. The applicant may also have the loading
and unloading done by another organization that the NRC or an Agreement
State has specifically authorized to do loading or unloading. Most
organizations that would do the loading and unloading have a license
from the NRC or an Agreement State authorizing them to load and unload
sources. If the qualifications of the organization have not been
previously reviewed, they would then be reviewed as part of the current

license application.

Section 36.15 Start of construction.

This section as proposed would have prohibited the start of
construction of an irradiator before a license was issued. This
proposed requirement was criticized by Agreement State regulatory
agencjes, who did not want to issue a license until construction was
well underway or largely complete. Irradiator companies also objected
because they thought the lead time would cause a severe financial

burden.
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Therefore, the rule was changed td require that an application and
required fee be submitted before start of construction rather than
requiring that the 1icénse be issued before start of construction. The
object of the requirement is to allow regulatory agencies to inspect the
construction of the facility as it is built. The revised wording

accomplishes that objective.

Section 36.17 Applications for exemptions.

This section describes the circumstances in which the NRC may grant
an exemption to a requirement in Part 36.

Some commenters stated that licensees using teletherapy machines
for medical treatment should be able to change their use to irradiate
materials without changing the requirements that they must meet. The
NRC did not specifically adopt this comment because a te]etherapy..
machine used to irradiate materials presents potential hazards that are
the same as those from any other dry-source-storage panoramic irradia-
tor. However, a new paragraph has been added to 8 36.17 stating that
the NRC is willing to consider exemptions as long as the proposed

alternative provides an adequate level of safety.

Section 36.19 Request for written statements.

This section codifies a requirement (found in Section 182 of the
Atomic Energy Act) that the licensee must supply any additional informa-

tion. required by NRC to assure that health and safety will be protected.
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SUBPART C - DESIGN AND PERFORMANCE REQUIREMENTS FOR IRRADIATORS

Section 36.21 Performance criteria for sealed sources.

. This section lists performance criteria required for sealed sources
used in irradiators. Normally the tests used to demonstrate that the
criteria can be met are conducted by the source manufacturer, not the
irradiator 1icensee. The manufacturer then applies to the NRC or an
Agreement State agency for approval for use in irradiators. If this
procedure has been followed, the licensee need only note the manufac-
turer’s name and model of the sources in its license application to
demonstrate that the requirement is met.

A number of commenters objected to allowing the use of cesjum-137
in wet-source-storage irradiators. The requirement that the radioactive
material in the sources be as insoluble (if used in wet-source-stdrage
irradiators) and nondispersible as practiéa] was not included in the
proposed rule, although comment was sought on whether the use of cesium-
137 should be permitted in irradiators in view of its solubility. The
NRC has decided not to approve further use of cesium sources, although
the term "as practical” would allow the NRC to make an exception where
justified to the NRC. In addition, a requirement was added that source
encapsulation must be of corrosion resistant materials such as 316L or
321 stainless steel or equivalent for sources to be used in pools.

Since this has been a de facto requirement for meeting § 32.210, this
requirement should have no impact.

The performance criteria required by the rule were taken from
American National Standard N43.6-1977, "Classification of Sealed
Radioactive Sources" (formerly numbered N542-1977) (Available for
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purchase from the American National Standards Institute, Inc., 1430
Broadway, New York, New York 10018.) The NRC has used this standard for
many years and generally is satisfied with the performance of the sealed
sources that meet the standard. Nonetheless, there is a requirement in
Part 36 that sealed sources installed after July 1, 1993, also be doubly
encapsulated and use radioactive material that is as insoluble and non-
dispersible as practical. Double encapsulation provides additional
protection in case one of the welds in the source is defective. Most of
the approved sources currently in use are doubly gncapsu]ated.

The temperature test specifies an upper temperature of 600°C. The
temperature specified in American National Standard N43.6-1977 is 400°C.
However, American National Standard N43.10 changed the temperature to
600°C after several fires occurred at panoramic wet-source-storage
irradiators.

The rule does not specify any requirements for sealed sources
installed prior to July 1, 1993. Sources previously installed were
approved by NRC bn a case-by-case basis under § 32.210, a review which
includes consideration of the criteria in American National Standard
N542-1977. Licensees may continue to use sources that were previously
approved.

Several commenters stated that the performance criteria in this
section by themselves are not sufficient to establish the adequacy of
the performance of sealed sources in irradiators. The NRC agrees with
the comment but notes that the criteria in the section are not the only
criteria that the sealed sources must meet. The adequacy of sealed
sources is reviewed and approved by NRC under § 32.210 of its regula-

tions. The § 32.210 review is very extensive and considers many
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factors that could affect the integrity of the sealed sources, including
their manufacture and conditions of use, on a case-by-case basis.
Because of the large number of factors that must be considered and the
special circumstances that could arise, it is not possible to establish
specific criteria beyond the basic framework in § 36.21. The NRC
believes that this method of sealed source review is adequate.

Therefore, no additional changes in § 36.21 were necessary.

Section 36.23 Access control.

This section states requirements for systems fntended to prevent
entry into the radiation room of a panoramic irradiator while the source
is exposed.

The requirements were taken largely from 10 CFR 20.203(c)(6) and
(c)(7), but an attempt was made to simplify the wording. |

For panoramic irradiators, a primary access control system and an
independent backup access control system are required. In addition,
operational requirements for preventing a person from being in the
radiation room while the source is exposed are contained in § 36.67,
"entering and leaving the radiation room."

The door or barrier that serves as the primary access control
system must have controls that would (1) prevent the source from being
moved out of its shielded position if the door or barrier were open and
(2) cause the source to return to its shielded position if the door or
barrier were opened while the source was exposed.

The backup access control system must be able to detect entry while

the source is exposed. If entry is detected, the system must (1) auto-
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matically cause the source to return to its shielded position and
(2) activate audible and visible alarms.

In addition, the rule requires a radiation monitor in the radiation
room of panoramic irradiators to detect high radiation levels. The
radiation monitor would have alarms and an interlock on the personnel
access door. This requirement is not contained in the existing
§ 20.203(c). The purpose is to provide an additional level of
protection in case of some failure of the source movement mechanism
combined with a failure of the operator to make the required radiation
survey upon entry into the radiation room.

Comments were made about how fast the sources must return to the
shielded position. The phrase used in 8 20.203(c)(6) concerning
reduction of radiation levels upon entry is worded so that an individual
could not receive "a dose in excess of 100 mrem in one hour." This
requirement has been changed in § 36.23 to state that the sources must
return promptly to the fully shielded position.

The requirement for a door or other physical barrier applies to
each entrance of the radiation room of a panoramic irradiator whether
intended for personnel access or intended only for product entrance or
exit. Panoramic irradiators with a conveyor system could meet the
requirement by providing such small clearances around the product car-
riers that a person could not squeeze through or by using barriers that
would require unusual exertion to bypass. A photoelectric system cannot
be cqnsidered a physical barrier. The requirement is that the door or
barrier must prevent inadvertent entry, not that it need prevent a
deliberate and determined effort to bypass the barrier. The purpose of

this requirement is to prevent a reasonably prudent person from
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carelessly, inattentively, or accidentally entering the radiation room
while the source is exposed.

This section also requires an independent backup access control
system on panofamic irradiators. The purpose of the backup system is to
provide a redundant means.of preventing a person from being accidentally
exposed to the source. 1In case of a failure of the interlocks on the
door or barrier combined with a failure to follow operating procedures,
the backup system should warn the person entering the radiation room of
the danger and automatically cause the sources to return to their
shielded position. The backup system could use photo-electric cells in
an entrance maze, pressure mats on the floor, or similar means to detect
a person entering the radiation room while the source is exposed. The
system must also alert another person of the entry. That person must be
prepared to render or summon assistance. This provision prevents'the
operation of the panoramic irradiator without a second person being
available to render or summon assistance. The proposed rule contained
a statement that the irradiator could not operate if the access control
requirements were not met. The statement was deleted because it is
unnecessary. Operation of the facility without meeting the requirements
of the section would always be a violation of the regulations.

This section also contains requirements for underwater irradiators.
For example, the pool must be within an area surrounded by a personnel
access barrier with an intrusion alarm when the facility is not

operating.

Section 36.25 Shielding.

This section specifies maximum dose rates in normally occupied
areas outside the radiation room of a panoramic irradiator. The maximum

19




dose rate of 0.02 millisievert (2 millirems) per hour is considered
practical to achieve. Areas with higher levels would have to be locked,
roped off, or posted.

The comment was made that some areas that are normally not
occupied, such as the equipment access area on the roof of the
irradiator, normally have radiation dose rates well above 0.02
millisievert (2 millirems) per hour. Therefore, the final rule was
changed to permit radiation levels outside the shield to exceed 0.02
millisievert (2 millirems) per hour in areas not normally occupied as
long as the areas were locked, roped off, or posted.

For measurements to determine compliance with the requirement, the
final rule specifies 30 cm as the distance from the shield to the
detector. This distance is selected because at that distance the dose
would be a whole-body-dose. The maximum area of 100 square centjMeters
for averaging dose effectively establishes a maximum detector size.

The section does not require that the NRC approve the shield
design. Instead the regulations contain only a performance requirement
on maximum dose rate outside the shield. The requirements apply to the
completed shield.

The section also specifies maximum radiation dose levels outside
the shielding of dry-source-storage irradiators. The Tevels are
considered practical and adequate to maintain doses to workers as low as

is reasonably achievable.

Section 36.27 Fire protection.

The heat generated by irradiation can cause combustible materials

to catch fire. The requirements in this section are intended to prevent
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fires, detect fires if they occur, and allow fires to be extinguished
without entry of personnel into the radiation room.

The requirements for fire detection and sprinklers or other systems
to extinguish a fire at a panoramic irradiator were taken from the ANSI
Category IV Standard. The fire extinguishing system does not have to be
automatically activated. In response to public comments, a requirement
for a shut-off valve to control flooding was added.

Overall, fires are considered to present relatively little hazard
to irradiators. Radiation rooms use little combustible material in
their construction, and irradiation of flammable and explosive maferia]s
is prohibited (by 8 36.69) without specific NRC approval. The products
being irradiated are Tikely to‘be combustible, but there is not Tikely
to be present a sufficient quantity of combustible material to result in
prolonged high-temperature fires. Thus, the temperature reached if a
fire were to occur is not 1ikely to be high enough to melt or rupture
the stainless steel capsules containing the radioactive sources.
Therefore, the NRC would not expect a fire to cause loss of
encapsulation even if the fire were not controlled and the sources were
not dropped into a source-storage pool.

The fire extinguishing system is required because a fire could dis-
able the access control system or could prevent the sources from being
shielded, thereby Towering the margin of safety. The fire extinguishing
system must be operable without entry into the room. During a fire,
there would be no means of assuring that the access control systems and
source position indicators were operating properly. Also, no one could
be sure that the mechanism that returns the source to the shielded

position had operated properly.
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This section requires a radiation monitor to detect radioactive
sources on the exiting product. The requirement was taken from 10 CFR
20.203(c)(6)(viii). The purpose of this requirement is to detect
sources that have somehow.become loose from the source rack and are
being carried out with the product and to stop them from being carried
out of the radiation room.

This section also requires a monitor over the pool at underwater
irradiators.

The comment was made that irradiated products should be routinely
monitored for radioactive contamination. The NRC did not adopt this
suggestion because no need for product monitoring on a routine basis was
identified. The suggestion was apparently prompted by the 1eaking of a
WESF capsule containing soluble cesium. However, even in that situation
no known exposure of the public occurred. The NRC considers the
monitoring required by § 36.59 to be adequate to prevent excessive
radiation exposures from contaminated products in the event of a source
leak.

A requirement in the proposed § 36.29 for a means to detect
radioactive contamination in pool water at pool irradiators was moved to
§ 36.59(b) so that the subject of detection of leaking sources would be
combined into a single section instead of being split up unnecessarily.

This was done to improve the clarity of the rule.
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Section 36.31 Control of source movement.

This section contains requirements for the control of source
movement at a panoramic irradiator. Generally, the requirements are
taken ffom the ANSI Category IV Standard.

A proposed requirement specifying a color-code system for
irradiator controls was deleted. Upon reconsideration of the proposed

requirement, the NRC decided that it was of minor safety significance.

Section 36.33 Irradiator pools.

For facilities licensed after July 1, 1993, the rule would require
either: (1) A stainless steel pool liner (or a liner metallurgicaily
compatible with other components in the pool) or (2) construction so
there is a Tow likelihood of substantial leakage. The purpose of the
requirement is to reduce the likelihood of pool leakage. It is désir-
able to control pool leakage in case the pool water should become con-
taminated. Backfitting is not required because modifying an existing
pool would be prohibitively expensive and any gain in safety would be
marginal, especially since cobalt-60 has very low solubility. Older
facilities sometimes used concrete pools, sometimes lined with tiles,
but usually without stainless steel liners or other ways to reduce the
1ikelihood of leakage.

A comment was made that "substantial leakage" should be defined.
The comment was not adopted. The requirement is a design standard, not
an operating limit. It means the pool should be designed to prevent
large leaks, which could create a radiation safety hazard.

One comment suggested that pools have a means of detecting water
leakage from pools more sensitive than monitoring water loss. Examples
of more sensitive systems include requiring the use of a double-1ined
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pool or channels at welds with a means to detect water leaking from the
pool. The NRC decided that it would be adequate to monitor pool water
loss and unnecessary to have a more sensitive means of detecting leaks.
In normal circumstances, a pool leak is not a safety concern because
pool water contains little or no radioactive material. If a source leak
occurred while the pool had a leak that was too small to be detected,
some contaminated water could escape from the pool. Experience with
cobalt-60 has shown that pool contamination levels do not increase
significantly because of the very low solubility in water of cobalt-60.
Therefore, the NRC does not consider that a pool leak system more
sensitive than that required in the rule is necessary.

The proposed rule required both a means to replenish water that is
lost and a low-water level indicator. In response to public comments, a
requirement for a high water level indicator was added. The means to
“replenish the water does not haQe to be automatic. An indicator is
needed even if the replenishment is automatic in case the system to
replenish the water does not work. In response to a comment, a
requirement for an audible alarm in the water level indicators was
deleted as unnecessary. Changes in water level are expected to occur
slowly and to have safety significance only after a prolonged time.

The requirement for a cover or railing to prevent workers from
falling into the pool is taken from the ANSI Category IV Standard.

The rule requires a water purification system. The purposes of the
purification system are to prevent the pool water from becoming cloudy
and reducing visibility and from becoming corrosive and thus corroding
the stainless steel sealed sources or the source rack. If the water is
clear, it should be possible to visually inspect the sources and the
source rack. Thus, the sources and the source rack could be inspected

24




for damage, and the location of the sources could be checked to make
sure they are in their proper positions. The criterion for design basis
conductivity during normal operétion is explained in the discussion on
10 'CFR 36.63.

The 0.02 mi]]isieverf (2 millirems) per hour Timit on the dose
rates for poles and 1ong-handTed tools to be used in irradiator pools is
imposed to require prevention of radiation "streaming." Hollow and Tow
density poles and tools can have either vent holes to allow shielding
water to enter or sufficient bends to prevent radiqtion levels at
handling areas of the tools from exceeding 0.02 millisievert (2

millirems) per hour.

Section 36.35 Source rack protection.

" This section requires a barrier to prevent the moving products from
hitting the source rack or the mechanism that raises and lowers the

sources.

Section 36.37 Power failures.

This section requires automatic source retraction for loss of power
for more than 10 seconds at a panoramic irradiator. The retraction must
be accomplished without offsite power. Backup power is not required as
long as loss of power will cause the source to return to its shielded
position, for example, the source returns to the shielded position due

to gravity.

Section 36.39 Desian requirements.

This section describes design requirements for irradiators
constructed after July 1, 1993. Included in the section is a
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requirement that all irradiators must have shielding walls constructed
of reinforced concrete designed to meet generally accepted building code
requirements for reinforced concrete. This provides adequate protection
against moderate earthquakes, tornadoes, and other hazards. The
requirement to meet generally accepted building code requirements for
reinforced concrete was intentionally left general to allow licensees
flexibility in complying with local building codes. Irradiator shield
walls by their nature are inherently strong, stable structures so that
there was no need to provide very specific requirements.

In addition, irradiators built in seismic areas must have radiation -
shields designed to retain their integrity in an earthquake. Seismic
areas are defined in § 36.2 as any area where the probability of a
horizontal acceleration in rock exceeding 0.3 times the acceleration of
gravity in 250 years is greater than 10 percent, as designated by the
U.S. Geological Survey. The NRC selected 250 years to include some
areas that could have a large earthquake even if large earthquakes would
seldom occur.

Maps of the United States showing these seismic areas are published
by the U.S. Geological Survey (see S. T. Algermissen, et al., "Probabil-
istic Estimates of Maximum Acceleration and Velocity in Rock in the
Contiguous United States," United States Department of the Interior,
Geological Survey, Open-File Report 82-1033, 1982. This report may be
purchased for $24.50 from: U.S. Geological Survey, Books and Report
Sales, Box 25425, Denver, Colorado 80224. Prepayment is required).
Minor updates of this report are possible as new geological information

becomes available.
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Studies of jrradiator shield designs have shown that the shields
are inherently able to withstand large earthquakes. ANSI determined
that reinforced concrete shields constructed to meet generally accepted
building code requirements for reinforced concrete (for example,
American Concrete Institute Standard ACI 318-89, "Building Code

Requirements for Reinforced Concrete," available for purchase from the

. American Concrete Institute, Box 19150, Redford Station, Detroit,
Michigan 48219) can withstand an earthquake with an acceleration in rock
of 0.3 times the acceleration of gravity plus any multiplication of
acceleration that would occur due to soil. Therefore, there are no
seismic requirements for irradiators located where accelerations in rock
are not likely to exceed 0.3 times the acceleration of gravity. |

The intent of the final rule is that shield walls in seismic areas
would have to retain their integrity in the event of an earthquake by
requiring that they be designed to meet the seismic requirements of
local building codes or other appropriate sources. Local building codes
in seismic areas are likely to specify requirements for things such as:
spacing of reinforcing bars; how to tie reinforcing bars together; pre-
ferred arrangements for reinforcing bars; and requirements for joining
reinforcing bars to floor slabs. If local building codes do not contain
seismic requirements, "other appropriate sources" could include: Ameri-
can Concrete Institute Standard ACI 318-89, "Building Code Requirements
for Reinforced Concrete,” Chapter 21, "Special Provisions for Seismic
Design."

NRC also considered a comment favoring requirements for a seismic
detector to automatically start the mechanism that causes the sources to
return to their fully shielded position. As typically installed and as
envisioned, the return mechanisms have not been designed to be fully
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reliable in the event of an earthquake. The NRC does not consider an
automatic return necessary because shield walls must be designed to
provide adequate shielding to protect workers and the public in the
event of an earthquake. Thus, there would be no imminent hazard. The
NRC does require that licensees have an emergency procedure for respond-
ing to earthquakes (§ 36.53(b)(9)). Therefore, NRC concluded that
automatic source return is not necessary to protect public health and
safety.

The NRC also considered a comment on whether there should be design
requirements for shield integrity against tornadoes. The NRC decided
that there was no need for special design requirements because the
shielding by its very nature (about six feet thick reinforced concrete)
is inherently resistant to tornadoes.

The comment was made that only wiring with insulation that is
relatively resistant to radiation should be used in the radiation room.
The NRC agreed with this comment and added a design requirement that
electrical wiring and electrical equipment in the radiation room be
selected to minimize failures due to prolonged exposure to radiation.

A comment was made concerning the location of radiation monitors to
detect contamination in 8 36.39(e). The comment indicated that it
might not be possible to idéntify the exact "spot at which the highest
radiation levels would be expected." The NRC agreed and revised the
wording of this paragraph to allow more flexibility in locating the
radiqtion_monitor.

In § 36.39(f), a requirement was added that the design of the
source holder must avoid corrosion-promoting crevices. (The word

"crevices" is used in the technical sense as understood by
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metallurgists.) Crevices can strongly promote corrosion in even the

cleanest water.

Section 36.41 Construction monitoring and acceptance testing.

This section describes checks that the licensee must make before
sources are loaded to be sure the facility was constructed as designed
and that alarms, controls, interlocks, and instruments operate properly.

The comment was made that the section does not address changes made
in the facility after the granting of a license. That issue is dealt
with in the license for the facility. It is a standard condition of
Ticenses that facilities must be operated in accordance with the state-
ments made in the license application. A license amendment would be
necessary for any modifications making substantive changes from what was
described in the Ticense application. The NRC believes that to be the
appropriate method to handle this issue.

A comment was made that the paragraph on computer controllers
should explicitly address multiple simultaneous faults and also computer
controllers in which a single computer controls both the process and
access safety. The NRC believes that its regulations are adequate as
written. The requirements include the access control system described
in § 36.23 and, in particular, the independent backup system described
in § 36.23(b), the acceptance testing in § 36.41(j), and the periodic
operability checks in § 36.61(a)(1). A comment suggested that no
modifications to software should be made without licensing Agency
approval. The NRC did not adopt this suggestion. The NRC does not
believe that review of software modifications would be a useful,

productive, or effective use of NRC staff time. Rather, the
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responsibility for a proper operating computer system rests with the

Ticensee.

SUBPART D - OPERATION OF THE IRRADIATOR

Section 36.51 Training.

This section contains safety training requirements for irradiator
operators. The emphasis is on practical knowledge directly necessary
for the job, rather than theoretical principles.

The subjects that an irradiator operator must be trained in are:

(1) The fundamentals of radiation protection as they apply to
irradiators. The goal here is to provide the individual with the neces-
sary foundation to perform his or her task safely and to help the
individual worker understand the basis for the safety requirements and
procedures that will be taught.

(2) The requirements of Parts 19 and 36 of NRC regulations. The
operator is not expected to be an expert on NRC regulations or to be
able to determine whether a given procedure is adequate fo meet NRC
regulations. Instead, operators should be instructed on NRC require-
ments that are directly applicable to their responsibilities.

(3) The operation bf the irradiator. The objective is to help the
person understand the operating and emergency procedures, not to make
the individual an engineer.

_(4) Licensee operating and emergency procedures that the
individual will perform. This is the most important part of the train-
ing because the safe operation of the irradiator depends on the proce-
dures being followed correctly. The objective is that the operator be
able to correctly perform the procedures that he will be expected to
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perform. The training does not have to include procedures that the
individual will not perform. For example, if the individual will not
perform leak tests, the individual need not be trained in the procedure.

(5) Case histories of accidents and problems invoiving
irradiators. The individual should be taught about situations that
could Tead to trouble. Instruction material on accidents is often
difficult to obtain. However, NUREG-1345, "Review of Events at Large
Pool-Type Irradiators," should provide some relevant information.

Copies of NUREG 1345 may be purchased from the Superintendent of
Documents, U.S. Government Printing Office, P.0. Box 37082, Washington,
DC 20013-7082. Copies are also available from the National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22161. A
copy is also available for inspection and copying for a fee in the NRC
Public Document Room, 2120 L Street, NW. (Lower Level), Washington, DC.
Also, NRC Information Notice No. 91-14, "Recent Safety-Related Incidents
at Large Irradiators," can be used as a source of information.

Comments suggested that the rule should specify minimum hours of
classroom training and on-the-job training for irradiator operators. In
order to provide flexibility, the final rule does not specify how many
hours of classroom training and on-the-job training are necessary to
become an irradiator operator. This is intentional. A Ticense appli-
cant would describe the training program in its license application.

The NRC would review the numbers of hours proposed by the applicant as
part of the license application.

Comments suggested that the rule should specify the training and
qualifications required for the radiation safety officer. The final
rule also does not specify the training or qualifications needed by the
radiation safety officer. This is also to allow flexibility. The
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license applicant would describe the minimum training, experience and

qualifications of the radiation safety officer in its license

application. A review would then be conducted on a case-by-case basis.

The NRC considered whether the regulation should include training

requirements for other types of workers such as package handlers and

maintenance workers. The NRC concluded that the general training

requirements specified in § 19.12, "Instructions to workers," are

suitable for other types of workers and, therefore, additional or more

specific requirements are not necessary.

Paragraphs (f) and (g) allow oral tests following training given to

certain workers (who are not operators). The comment was made that the

tests should be written. The NRC did not adopt this comment. In this

case the training is very minimal and could be very informal, such as a

one-on-one discussion. In view of the informal and 1imited nature of

the training, oral testing seems adequate.

Section 36.53 Operating and emergency procedures.

This section lists the specific operating and emergency procedures

that a licensee must have. The section also lists requirements for

changing these procedures. Operators must be instructed in a changed

procedure before it may be put into use. Changes in procedures that do

not reduce the safety of the facility, are consistent with the outline

submitted in the license application, and have been reviewed and

approved by the radiation safety officer do not have to be approved by

NRC nor must changed procedures of this type be reported to NRC. How-

ever, documentation on the changes must be retained for inspection by

NRC (§ 36.81(d)).

In response to a public comment, a requirement was

32




added to require an emergency procedure in case of a jam of an automatic
conveyor system.

One comment suggested that there should be written emergency
procedures describing how to identify an individual leaking source,
how it would be isolated and removed from an irradiator, the equipment
that would be used, and how the féci]ity would be restored to a non-
contaminated state. The NRC did not accept the suggestion. The final
rule requires an emergency procedure for dealing with a leaking source
(8 36.53(b)). The final rule also requires monitoring of personnel,
facilities, equipment, and products if a leaking source is detected
(8§ 36.59(c)). After the emergency, the facility would enter a
decontamination phase. Decontamination procedures could be developed at
that time based on the specific situation.

A comment suggested that there should be written procedures on how
to repair malfunctions. The NRC did not accept this comment. There are
so many possible kinds of repairs that might be needed and so many
different ways that the repairs could be done that it is not feasible to
have written procedures addressing each situation. The NRC believes
that repairs should be done by qualified personnel using their judgment

and skills to respond to each particular situation.
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Section 36.55 Personnel monitoring.

This section contains the personnel monitoring requirements for
irradiator operators and other people entering the radiation room of a
panoramic irradiator.

A commenter argued that this section is not needed because
personnel monitoring requirements in 8 20.1502, "Conditions requiring
individual monitoring of extérna] and internal occupational dose," are
adequate for irradiators. Section 20.1502 requires the use of indi-
vidual monitoring devices for anyone likely to receive in excess of
10 percent of an applicable dose limit. At irradi;tors, as currently
designed and operated, operators'are unlikely to exceed 10 percent of a
dose limit. Therefore, § 20.1502 might not require any use of
personnel dosimeters at irradiators. Nevertheless, the use of
dosimeters by operators ensures that there is a dose measurement in case
there is an unexpected entry into the radiation room while the source is
exposed;

Film badge and thermoluminescent dosimeter (TLD) processors must be
accredited for high energy photons in the normal and accident dose
ranges. Paragraph (c) of § 20.1501, "General," requires that film
badges and TLDs must be processed by an accredited processor for the
types of radiation that would be encountered. For irradiators, the
radiation type is high energy photons in both the normal and accident
dose ranges. In the "American National Standard for Dosimetry-Personnel
Dosimetry Performance - Criteria for Testing," ANSI N13.11-1983, the
normal dose range is 0.3 to 10 millisieverts (0.03 to 10 rems) and the

accident dose range is 0.1 to 5 grays (10 to 500 rads).
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For groups of visitors, two people who enter the radiation room
would have to wear dosimeters. The people wearing the dosimeters could
be employees. Two dosimeters are required rather than one because

occasionally a single reading could be misleading.

Section 36.57 Radiation surveys.

Radiation surveys to verify shield adequacy must be done every
3 years. They should also be done after new sources have been added or
when modifications to the facility have been made that might increase
dose rates outside the shield. If a licensee has performed surveys
prior to the effective date of the rule that are adequate to demonstrate
compliance with the requirements in § 36.25, the next survey would not
have to be done for 3 years from the previous survey or until new
sources were added or the facility modified. If the previous surVeys
were not adequate to demonstrate compliance with § 36.25, the surveys
described in § 36.57 would have to be performed when the rule became
effective.

A comment suggested a semiannual survey meter calibration
frequency. An annual survey instrument calibration is recommended in
American National Standard N323-1978, "Radiation Protection
Instrumentation Test and Calibration." The NRC considers modern survey
meters reliable and stable, making more frequent calibrations unneces-
sary.

_The accuracy requirement for survey meter calibration is +20
percent. In the past, the NRC has specified accuracy requirements of
+10 percent'for some uses and +20 percent for other uses. Modern survey

meters can fairly easily be calibrated to be accurate to 20 percent on
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all scales over their entire range of dose rates. At irradiators,
survey meters are most frequentiy used to determine whether dose rates
in-the entrance maze are the normally-occurring very low dose rates or
are many times higher than normal. For these purposes, a survey meter
accurate to +20 percent is acceptable.

Another use of the survey meter is to verify that the dose rates
outside the shielding wall and at the restricted area boundary are in
compliance with NRC lTimits. These measurements are done infrequently.
The most important pureose of these measurements is to check that the
shielding contains no voids or poorly designed penetrations. Another
purpose is to verify that limits on dose rates are not exceeded. A
quantitative measurement is needed rather than a qualitative yes or no
indication to verify that dose rate limits are not exceeded. However,
at most facilities it has been found that the actual dose rates outside
shield walls and at restricted area boundaries are far below the regula-
tory limits. Therefore, a highly accurate, quantitative measurement is
not normally needed. Accuracy of 20 percent is normally adequate to
verify compliance.

It is possible that a measured dose rate might be very close to a
limit. In those special situations, the licensee might need a measure-
ment more accurate than 20 percent. Thus, the accuracy requirement of
+20 percent in the fegu]ations does not mean that the licensee would
never need a measurement more accurate than +20 percent. Rather, the
regulation means that the ordinary, routine, periodic calibration need
only be within £20 percent.

A comment suggested that high range survey meters should be
required. The NRC decided not to require high range survey meters
(i.e., those that could measure dose rates in the radiation room while
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the source is exposed) because the NRC could not see a need for
quantitative measurements of high doses. Upon entry to the maze of a
radiation room, the dose rates would be relatively low if sources were
exposed because of the shielding provided by the structure. The person
entering should survey at a low range and exit if radiation is detected.
Normal range survey meters are adequate and appropriate for that
function. There is no need or use for quantitative high range
measurements.

A comment on a related subject suggested required survey meters
that do not saturate at high radiation dose rates.  The NRC agreed with
this suggestion and added a requirement to use survey meters that do not
saturate.

Section 36.57 also requires that deionizing resins be monitored for
radioactivity before release. A comment suggested prohibiting the
return of deionizing resins to suppliers for recycling because
irradiator sources could have small amounts of radioactive contamination
on their surfaces due to manufacturing processes. Some of this
contamination could be collected in the resins. Thus, resins could
contain small amounts of radioactivity.

Instead, the rule requires an approach to monitoring very low quan-
tities of radioactivity using survey instruments that has been used for
medical waste. (See Regulatory Guide 10.8, "Guide for the Preparation
of Applications for Medical Use Programs,” Appendix R). The guide is
available for inspection and copying for a fee at the Commission’s
Public Document Room, 2120 L Street, NW. (Lower Level), Washington, DC.
Copies of issued guides may be purchased from the Government Printing
Office at the current GPO price. Information on current GPO prices may
be obtained by contacting the Superintendent of Documents, U.S.
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Government Printing Office, P.0. Box 37082, Washington, DC 20013-2171.
Issued guides may also be purchased from the National Technical
Information Service on a standing order basis. Details on this service
may be obtained by writing NTIS, 5825 Port Royal Road, Springfield, VA
22161.)

The requirement in the regulation is that before releasing resins,
they must be monitored in an area with a background radiation Tevel less
than 0.5 microsievert (0.05 millirem) per hour. Radiation levels from
the resin must not be detectable above background radiation levels. The
survey meter must be capable of detecting radiation levels of
0.5 microsievert (0.05 millirem) per hour.

Calculations show that the maximum dose rates that could go
undetected correspond to concentrations of radioactivity in resins that
would be below the effluent limits for water in 10 CFR Part 20, Appendix
B to §820.1001-20.2401. If the resins were regenerated, the amount of
backwash solution that would remove the radioactive material from the
resins would dilute the concentration of the material by at least a
factor of 20, based on the volumes of water used in regeneration. If
mixed with other resins, the dilution would be that much larger. Thus,
concentrations in the waste stream from regeneration, if any, would be
far below the water effluent concentrations in 10 CFR Part 20,

Appendix B, to 820.1001-20.2401. The Commission considers this
approach adequate to protect public health and safety and has therefore

not qdopted the commenter’s recommendation.

Section 36.59 Detection of leaking sources.
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This section describes how and when leak testing of sealed sources
must be done. There are different requirements for dry-source-storage
and wet-source-storage sources.

The requirements for dry-source-stqrage sources are similar to
those contained in Regulatory Guide 10.9, Revision 1, "Guide for the
Preparation of Applications for Licenses for the Use of Self-Contained
Dry Source - Storage Irradiators.” Although termed a "leak test," the
test performed is a "contamination test." A positive indication does
not necessarily indicate leakage. It could indicate surface
contamination deposited during the manufacturing process.

A level of about 200 becquerels (0.005 microcurie) on a dry wipe is
the Tevel of contamination considered to indicate a leaking or contami-
nated source. (The value of 0.005 microcurie is represented as 200 bec-
querels in SI units rather than the more arithmetically precise vé]ue of
185 becquerels. The reason this value is used to represent no
contamination is an order-of-magnitude value that should be stated with
no more than one significant figure since a greater precision has no
physical significance.)

Traditionally, the level for irradiator sources has been about
2000 becquerels (0.05 microcurie); however, previous manufacturing
processes caused considerable surface contamination and irradiator
sources could not be cleaned to below 2000 becquerels (0.05 microcurie).
Detection of quantities below 2000 becquerels (0.05 microcurie) was
difficult. Source manufacturing techniques have improved so that
sources now have less surface contamination, and instruments have
improved so it is possible to detect 200 becquerels (0.005 microcurie)
of activity. Thus, the NRC believes it is now practical to meet a
contamination level of 200 becquerels (0.005 microcurie).
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The 200-becquerel (0.005-microcurie) quantity serves to alert the
licensee that there might be leakage. If any leakage is discovered, the
source must be removed from service.

Leak testing of sources used in pools by wipe-testing the sources
is not highly sensitive of effective. The final rule requires that
radioactive contamination be monitored each day the irradiator operates
either by monitors on a pool water circulating system or by analysis of
pool water. There are two basic methods for monitoring a pool water
circulating system. One method is to use a very sensitive detector,
such as a sodium iodide detector, to look at a sample of water. The
other method is to use a less sehsitive detector, such as a geiger-
muller detector, to Took at a filter/demineralizer where radioactive
material would be concentrated and would build up. Both methods are
acceptable.

One comment suggested that pool water should be monitored for con-
tamination continuously. The NRC did not accept this suggestion because
the monitoring frequency in the proposed rule (each day of operation)
seemed adequate to avoid worker overexposures and overexposures of the
public from contamination on products because significant leaks would
still be discovered in time for effective protective actions.

The NRC considered whether water purification systems should be
shielded. The NRC concluded that the buildup of radiation from cobalt-
60 sources would be so slow that shielding would not be necessary.

One comment suggested the NRC should specify appropriate
contamination levels for cleanup. The NRC did not do that in this rule.
NRC’s policy on this subject is being considered by NRC on a generic

basis.
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Section 36.61 Inspection and maintenance.

Inspection and maintenance includes the items that the Ticensee
must periodically check to assure proper operation of the facility. The
frequency of checks is not stated in the regulations because the fre-
quency will be site-specific depending on the design of the facility.
The frequency of checks must be described in the license application, as
required in § 36.13(h).

A commenter suggested that the'freqhency of checks on the access
control system, probably the most important safety feature of an irra-
diator, should be specified in the regulations. The NRC concluded that
there is too much variation in irradiator design and operation to
specify a frequency that would apply in all cases. Therefore, the NRC
decided that the applicant should propose a frequency in the Ticense
application. This approach allows flexibility and at the same time
allows the NRC to approve a frequency of checks that it considers ade-
quate for a specific facility. Although not specifically stated in the
regulations, the NRC expects a general check of the access control
system each day the irradiator operates. The daily check, however,
would not necessarily have to include a check of all components. The
Ticensee could tailor the test to the particular facility.

Section 36.61(a)(3) requires a check of the operability of the
radiation monitor on the pool water circulating system with a radiation
check source. The monitor is used to detect radiation levels that are
abovg normal, rather than to make quantitative measurements of dose.
For this purpose, simple operability checks are appropriate.

The rule requires that ma]funﬁtions and defects be repaired

"without undue delay." The critérion, "without undue delay," was chosen
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to provide the Ticensee with leeway in making some repairs. This
provision was intentional. Sometimes it may be necessary to obtain a
special part, piece of equipment, or particular skilled labor that may
not be readily available. The NRC intended to allow the licensee wide
latitude and flexibility in making some noncritical repairs. As long as
reasonable effort had been made, the licensee would meet the
requirement. Note, however, that some repairs would not be subject to
this latitude given in this section; For example, 10 CFR 36.23 requires

an operable access control system. Operating the irradiator with an

inoperable system would immediately be a violation of 10 CFR 36.23.

Section 36.63 Pool water purity.

This section requires that the licensee run water purification
systems in irradiator pools sufficiently to maintain pool water |
conductivity below 20 microsiemens (micromhos) per centimeter. If water
conductivity exceeds 20 microsiemens (micromhos) per centimeter, the

licensee must take corrective actions.

The proposed rule used a conductivity of 10 rather than 20
microsiemens per centimeter. Some commenters said that there was no
need for a conductivity as low as 10 microsiemens per centimeter and
that 10 was very difficult to maintain. Another commenter said that
underwater irradiators should not have to maintain pool conductivity
below 10 microsiemens per centimeter because (1) the sources remain
under water and do not cycle thermally, (2) they do not cause impurities
to concentrate on the surface when water evaporates in the air, and
(3) conductivity is not a good measure of the corrosive potential
because the impurities introduced are monomers and proteins, not
chlorides.
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The purpose of maintaining clean water is to reduce corrosion of
the sources and to keep the water clear. Clear water is desirable so
that the sources and source rack can be inspected visually to check
their condition. The NRC considers conductivity to be a good method of
checking the purity of the water in irradiator pools. Analysis of pool
water for chloride ions would be a better measurement of corrosion
potential, but the analysis is more difficult than conductivity
measurements.

The decision to change from the proposed rule value of 10 to the
final rule value of 20 microsiemens per centimeter is based in large
part on recent studies conducted at Argonne National Laboratory and
Savannah River Laboratory. The studies were performed to determine the
cycle crack growth rate, the stress corrosion cracking resistance, and
the pitting resistance of stainless steels in water environments similar
to those at irradiators and in the temperature range from 50°C to 150°C.
The temperature in irradiator pools is generally below 40°, which is a
less corrosive condition. The experiments used 316NG (a nuclear grade
version of 316L used for most irradiator sources and 316LN stainless
steels. Other stabilized stainless steels occasionally used for
irradfator sources, such as 321, are expected to behave similarly to the
316 grades studied.

The studies indicated that, in water environments at 50° to 150°C
containing up to 3 parts per million chloride and conductivity of 20
microsiemens per centimeter, the 316L stainless steels are resistant to
stress corrosion cracking and pitting corrosion and do not show enhanced
cyclic crack growth rates. The studies indicate that the 316L grades of
stainless steel will be resistant to corrosion even at higher chloride
concentrations and conductivities. Tests currently underway at Argonne
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National Laboratory will determine the threshold levels of chloride
required to induce pitting corrosion.

Thus, the final rule endorses a conductivity value of
20 microsiemens per centimeter as adequate to prevent corrosion. There
are likely to be unavoidable events that will occasionally cause pool
conductivities to rise from time to time, but higher conductivities for
limited times are not 1likely to initiate corrosion problems.

The final rule requires that pool water conductivity be checked
frequently enough, but no less than weekly, to assure that the
conductivity remains below 20 microsiemens per centimetef. This can be
done by taking frequent measﬁrements such as daily or by less frequent
measurements combined with commonly-used statistical process control
methods. For example, control charts can be used to demonstrate that
the process is in control and fluctuating within a range that is always
below the limit. Similarly, trend analysis can be used to identify
significant upward trends in conductivity that are 1likely to result in a

conductivity exceeding 20 microsiemens per centimeter.

Section 36.65 Attendance during operation.

This section describes how an irradiator must be attended during
operation. A considerable number of comments objected to the proposed
requirements as excessive.

A suggestion was made that panoramic irradiators with automatic
conveyor systems sh6u1d be able td operate with only an operator present
and an automatic telephone dialing device for responding to alarms.
Another suggestion was made that the irradiator should be able to
operate unattended but with an automatic telephone dialing device. The
NRC did not accept these suggestions because automatic conveyor systems
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have enough malfunctions to require that an operator should be present
at the site. The NRC further believes that the operator should have
some type of backup in case of a problem.

The final rule requires another person onsite in addition to the
operator for responding to alarms at a panoramic irradiator when product
movement is involved. The term "onsite" was intended to give
flexibility to the licensee. Thus, for example, for a research
irradiator at a university, the person could be a guard located on
campus but not in the building containing the irradiator.

A phrase in the proposed § 36.65(c) stating that static
irradiations can be conducted only if the personnel access barrier is
lTocked and all required alarms operable was deleted because it was

redundant.

Section 36.67 Entering and leaving the radiation room.

This section describes the requirements for first entering the
radiation room of a panoramic irradiator after an irradiation and for
leaving the radiation room and locking it up before an irradiation. It
also covers entry to the pool area of an underwater irradiator during a

power failure.

Section 36.69 Irradiation of explosive or flammable materials.

The final rule prohibits the irradiation of explosive materials or
more than small quantities of flammable materials uniess the licensee
has prior written authorization from the NRC. The reason for these
prohibitions is that irradiation can cause chemical reactions that would

cause a fire or explosion of flammable or explosive materials.
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Flammable materials are those with a flash point temperature below
140°F. The flash point of 140°F was taken from the ANSI Category IV
Standard. The flash point is the lTowest temperature at which a sub-
stance will volatilize to yield sufficient vapor to form a flammable
gaseous mixture with air, demonstrable through the production of a flash
on contact with a small open flame. The flash points of common sub-
stances are tabulated in various engineering handbooks and manuals, for
example, "Accident Prevention Manual for Industrial Operations,"
National Safety Council, Chicago, 1974, and "Handbook of Laboratory
Safety," Second edition, Chemical Rubber Company, 1971. Examples of
common flammable materials with a flash point below 140°F are: acetone,
benzene, most alcohols, number two fuel oil, gasoline, kerosene,

toluene, turpentine, and any flammable gas.

SUBPART E - RECORDS

Section 36.81 Records and retention periods.

The records that a 1icensee must maintain and their retention
periods are specified in a single section, § 36.81. Thus, the licensee
has a convenient "check 1ist" to use to make sure that all records

required by Part 36 are kept.

Section 36.83 Reports.

Since the proposed rule concerning irradiators was published, an
amendment of Part 30 (§ 30.50) expanded the reporting requirements for

all Part 30 licensees including irradiators. (56 FR 40757, August 16,
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1991). It was therefore necessary to reevaluate the section in light of
the new Part 30 reporting requirements. |

The proposed section listed certain irradiator-specific events to
be reported that were considered to have safety significance. After
comparing the events listed in the proposed section with the
requirements of 10 CFR 30.50, it was concluded that 10 CFR 30.50 will
require reporting of some significant events that could occur at
irradiators. However, to remove any ambiguity and be sure that
significant events would be reported, the NRC decided to retain the 1ist
of irradiator-specific events. However, the timing and contents of
reports were made consistent with those in § 30.50 by referencing that
section.

In addition, a requirement to report pool conductivity exceeding
100 microsiemens per centimeter was added. If pool conductivitie;
approach valves at which corrosion might start to occur, the NRC wants

to be informed so that it can monitor the problem.
SUBPART F - ENFORCEMENT

Section 36.91 Violations.

This section is provided to inform licensees and the public of
legal actions the NRC can take against violations of the regulations.
The wording of the section was changed to be consistent with a proposed
rule.on, "Clarification of Statutory Authority for Purposes of Criminal

Enforcement" (57 FR 222, January 3, 1992).
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Section 36.93 Criminal penalties.

This section was created from the last paragraph on the proposed
§ 36.91. The wording is consistent with that in the proposed rule on
"Clarification of Statutory Authority for Purposes of Criminal

Enforcement" (57 FR 222, January 3, 1992).
V. Other Issues

Certain other issues that were considered in response to public

comments are discussed here.

A. Siting, zoning, land use, and building code requirements.

The NRC fecognizes that many areas have zoning, land use, anq
building code requirements that would apply to irradiators. It is the
responsibility of the applicant or licensee to assure that any proposed
facility meets the zoning, land use, and building code requirements of
the local and State governments having jurisdiction over the intended
site. The granting of an NRC license does not override applicable local
zoning, land use, or building requirements. The rule was revised to
reflect this. The applicant is advised to consult with the State and
local governments before starting construction to assure that the facil-
ity would meet all State and local siting, zoning, and land use require-
ments. The NRC may review facility Siting, on a case by case basis, if
a unique threat is involved which may not be addressed by State and
local requirements. Some commenters were concerned with the large
number of curies of radioactive material that are contained in
irradiators. Some commenters compared the number of curies with the
radioactive inventory at nuclear research reactors. These comparisons
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are not strictly relevant because the radioactive materials in
irradiators are not volatile like the noble gases and iodines produced
in a reactor and because irradiators do not have a driving force
equivalent to the decay heat from a reactor to expel the materials from
the facility.

The NRC believes that an irradiator meeting the requirements in the
new Part 36 would present no greater hazard or nuisance to its neighbors
than other industrial facilities, because there is little Tikelihood of
such an irradiator causing radiafion exposures offsite in excess of
NRC’s Part 20 limits for unrestricted areas. All irradiator experience
to date indicates that irradiators do not present a threat to people
outside the facility. Therefore, the NRC believes that, in general,
irradiators can be located anywhere that local governments would permit
an industrial facility to be built.

The NRC considered whether there should be siting requirements
dealing with possible flooding of the irradiator or tidal waves. The
NRC decided that no siting requirements with respect to possible flood-
ing or tidal waves could be justified on a health and safety basis
because flooding of the facility would not destroy the integrity of the
shielding walls. Section 36.39 contains a requirement that shielding
walls of panoramic irradiators must be constructed of reinforced con-
crete designed to meet generally accepted building code requirements for
reinforced concrete. With this type of construction, shielding and
sources are well protected from being carried off or damaged by a flood
or wave. Furthermore, the final rule includes a requirement to have
emergency procedures for coping with natural phenomena, which would
include floods, so that the irradiator can be safely shut down and
repaired. Flooding of the facility would undoubtedly result in the need
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for a time-consuming and expensive repair of flood damage, but no
particular radiation hazard would be involved during repair of flood
damage because sources could be safely stored during the repairs. Thus,
while it may be in the Ticensee’s own economic interest to avoid siting
an irradiator at a 1oc#tion subject to flooding, flooding would not
create a health and safety hazard.

The NRC also considered whether seismic zones should be considered
in siting requirements. The NRC decided that irradiators could be built
in any area of the country, but that irradiators in seismic areas (as
defined in 8§ 36.2) would need shielding walls designed to withstand an
earthquake.

| If an irradiator were subject to a large earthquake, the potential
damage of radiological significance would be to the integrity of its
concrete shielding. Analyses of reinforced concrete irradiator shie]ds
designed to meet generally accepted building code requirements for rein-
forced concrete have shown they are inherently quite robust and resis-
tant to damage from moderate-size earthquakes. To protect against large
earthquakes, the NRC decided to include requirements that fadiation
shields in seismic areas be designed to retain their integrity after a
large earthquake. Also, all irradiators must have an emergency

procedure for earthquakes.

B. Decommissioning.

The NRC considered what design requirements were needed to
facilitate decommissioning of the facility. Normally, decommissioning
of facilities handling sealed sources is relatively simple, because

there would be no radioactive contamination present. However, contam-
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ination could be present if leakage of the sources did occur. Thus, the
NRC included requirements in the rule to facilitate decommissioning.
Periodic leak tests of dry-storage sources and monitoring of the pool
water are required to allow early detection of the leakage before large
amounts of material have leaked out. With early detection of leakage, a
leaking source could be identified and isolated. The pool walls should
prevent contamination from leaking out of the pool if contamination
occurred. The pool must also have a liner or a surface relatively easy
to decontaminate. Thus, for an irradiator built in accordance with the
rule, there should be no undue difficulty in decontamination.

The subjects of financial assurance and recordkeeping for decommis-
sioning are dealt with in another section of the regulations (10 CFR
30.35) and thus are not included in Part 36.

Comments suggested that the rule contain a requirement for
financial assurance of ability to pay for the cleanup of accidents.

This subject is currently being considered by NRC on a generic basis for
all NRC materials licensees. Therefore, that subject is not covered in

this rulemaking.

C. Aircraft crashes.

The NRC considered whether there should be a prohibition against
locating irradiators near airports because of risk of radiation over-
exposures caused by an airplane crash. The NRC has concluded that a
prohibition against placing an irradiator where other types of occupied
buildings could be placed is not justified on safety grounds. The
radioactive sources in an irradiator would be relatively protected from
damage because they are generally contained within 6-foot thick
reinforced-concrete walls and are encapsulated in steel. Even if a

51




source were damaged as a result of an airplane crash, Targe quantities

of radioactivity are unlikely to be spread from the immediate vicinity

of the source rack because the sources are not volatile. With this pro-
tection, the radiological consequences of an airplane crash at an irra-
diator would not substantially increase the seriousness of the accident.
Therefore, NRC will allow the construction of an irradiator at any loca-
tion at which local authorities would allow other occupied buildings to

be built.

D. Pool water coolers.

There was a comment that pool water coolers should be required.
Pool water coolers would lower water temperatures, reduce evaporation,
reduce the need for makeup water, and reduce humidity in the air of the
radiation room. High humidity can cause personnel discomfort or degrade
cardboard packaging of the irradiated product but does not create a
health and safety problem. In addition, high water temperature
decreases the effectiveness of some demineralizers making it more
difficult to maintain the required pool water purity. As a practical
matter, irradiators with large inventories of radioactive sources are
1ikely to have pool coolers. However, the coolers aré not necessary to
protect health and safety. Therefore, the NRC saw no regulatory need to

require the use of pool water coolers.

E. Noxious gas control.

Irradiators can produce ozone in concentrations exceeding those
permitted by regulations of the Occupational Safety and Health
Administration (OSHA) at 29 CFR 1910.1000, "Air Contaminants." Nitrogen
oxides can also be produced, although concentrations would not be
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expected to exceed OSHA’s limits. To control these noxious gases,
irradiators with large sources are typically equipped with ventilation
systems to exhaust the gases before personnel entry.

OSHA regulates exposure to ozone and other noxious gases in the
workplace, and the U.S. Environmental Protection Agency regulates emis-
sions offsite. If NRC personnel note a problem with noxious gases at an
irradiator during inspection, the NRC will notify OSHA of the problem
under the terms of a "Memorandum of Understanding Between the Nuclear
Regulatory Commission and the Occupational Safety and Health Administra-
tion; Worker Protection at NRC-Licensed Faci]itiesJ (53 FR 43590;
October 31, 1988).

F. Use of HEPA filters. .

A comment was made that the air exhaust ducts from the radiafion
room should be equipped with HEPA (high efficiency particulate absolute)
filters to prevent the spread of contamination in case of a leaking
source. The NRC has decided that HEPA filters are not necessary at
irradiators to protect health and safety. The comment was made in the
context of the leaking cesium-137 WESF source that occurred in Georgia
in 1988. However, the NRC has decided that WESF sources should not'be
used in irradiators, and cobalt-60 is used in a far less dispersible
form. In addition, in the Georgia accident there was little escape of
cesium-137 from the building and no known dose to the public. Thus, the
Georgia accident would support the view that HEPA filters are not

necessary.
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VI. Agreement State Compatibility

The rule is a matter of compatibility between the NRC and the
Agreement States, thereby providing consistency between Federal and
State safety requirements. This rule is assigned a level of compatibil-
ity which would allow the Agreement States to adopt additional require-

ments based on local concerns or experience.

VII. Finding of No Significant Environmental Impact: Availability

The Commission has determined under the National Environmental
Policy Act of 1969, as amended, and the Commission’s regulations in Sub-
part A of 10 CFR Part 51, that this rule is not a major Federal action
significantly affecting the quality of the human environment, and;there—
fore an environmental impact statement is not required. The action
codifies in a rule the Ticensing requirements and policies on irra-
diators. The issue in this action is not whether to license or permit
the operation of irradiators. This action concerns whether to codify
the radiation safety requirements for irradiators in a regulation or
whether to take no action and thus continue to license irradiators
on case-by-case basis. This action is directed to improving the regu-
latory, licensing, inspection, and enforcement framework relating to
these irradiators and will not affect the quality of the human
environment. The environmental assessment and finding of no significant
impact on which this determination is based are available for inspection
at the NRC Public Document Room, 2120 L Street NW. (Lower Level), Wash-

ington, DC. Single copies are available without charge upon written
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request from Distribution Section, Office of Information Resources

Management, U.S. Nuclear Regulatory Commission, Washington, DC 20555.
VIII. Paperwork Reduction Act Statement

This final rule amends information collection requirements that are
subject to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.).
These requirements were approved by.the Office of Management and Budget
approval number 3150-0158.

Public reporting burden for this collection of information is
estimated to average 750 hours per year per licensee, including the time
required reviewing instructions, searching existing data sources,
gathering and maintaining the data needed and reviewing the collection
of information. Send comments regarding this burden estimate or.ény
other aspect of this collection of information, including suggestion§
for reducing this burden, to the Information and Records Management
Branch (MNBB-7714), U.S. Nuclear Regulatory Commission,

Washington, DC 20555; and to the Desk Officer, Office of Information and
Regulatory Affairs, NEOB-3019, (3150-0158), Office of Management and
Budget, Washington, DC 20503.

IX. Regulatory Analysis

.The Commission has prepared a regulatory analysis on this
regulation. The analysis examines the costs and benefits of the
requirements in the rule. The analysis is available for inspection in
the NRC Public Document Room, 2120 L Street NW. (Lower Level), Washing-
ton, DC. Single copies of the analysis may be obtained without charge
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~upon written request from: Distribution Section, Office of

Administration , USNRC, Washington, DC 20555.
X. Regulatory Flexibility Certification

As required by the Regulatory Flexibility Act of 1980, 5 U.S.C.
605(b), the Commission certifies that this rule does not have a signifi-
cant economic impact on a substantial number of small entitiés.

Currently, there are roughly 70 to 80 irradiators that are covered
by the rule. Of those irradiators, there are currently about 40
irradiators in the U.S. with sources greater than 9 x 10 becquerels
(250,000 curies) up to a maximum of 1.1 x 10 becquerels (30,000,000
curies). Several additional irradiators are either under construction
or proposed for construction in Agreement States. In addition, thére
are irradiators with sources smaller than 9 x 10 becquerels (250,000
curies) that would be subject to the rule. Thus, the total number of
facilities affected by the ru]é is roudﬁ]y 70 to 80.

The NRC currently defines a small business as a business having
less than $3.5 million in annual receipts. Some of the licensees that
are affected by this rule might be small entities. However, fhe actual
financial impacts of the rule are quite small. A survey of irradiators
performed for the previously mentioned Regulatory Anaiysis indicated
that, with minor exceptions, all surveyed licensees are in compliance
with most of the requirements of the rule. The rule contains options
such that the six licensees found not to be in full compliance with the
requirements could limit their incremental costs to $5,000 or less,
estimated as part of the previously mentioned Regulatory Analysis.
These costs are not considered significant.
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Thus, the rule will not impose a significant economic impact on
small entities, as defined in the Regulatory Flexibility Act of 1980,
because the requirements do not substantially differ from current

licensing requirements.
XI. Backfit Analysis

The NRC has determined that the backfit rule, 10 CFR 50.109, does
not apply to this proposed rule and therefore that a backfit analysis is
not required for this rule. The rule does not involve any provisions

that would impose backfits as defined in 10 CFR 50.109(a)(1).
List of Subjects

10 CFR Part 19

Criminal penalty, Environmental protection, Nuclear materials,
Nuclear power plants and reactors, Occupational safety and health,
Radiation protection, Reporting and recordkeeping requirements, Sex

discrimination.

10 CFR Part 20

Byproduct material, Criminal penalty, Licensed material, Nuclear
materials, Nuclear power plants and reactors, Occupational safety and
health, Packaging and containers, Radiation protection, Reporting ahd
recordkeeping requirements, Special nuclear material, Source material,

Waste treatment and disposal.

10 CFR Part 30
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Byproduct material, Criminal penalty, Government contracts,
Intergovernmental relations, Isotopes, Nuclear materials, Radiation

protection, Reporting and recordkeeping fequirements.

10 CFR Part 36
Byproduct material, Criminal penalty, Nuclear materials, Reporting

and recordkeeping requirements, Scientific equipment, Security measures.

10 CFR Part 40
Criminal penalty, Government contracts, Hazardous materials -
transportation, Nuclear materials, Reporting and recordkeeping require-

ments, Source material, Uranium.

10 CFR Part 51
Administrative practice and procedure, Environmental impact
statement, Nuclear materials, Nuclear power plants and reactors,

Reporting and recordkeeping requirements.

10 CFR Part 70

Criminal penalty, Hazardous materials - transportation, Material
control and accounting, Nuclear materials, Packaging and containers,
Radiation protection, Reporting and recordkeeping requirements,

Scientific equipment, Security measures, Special nuclear material.
10 CFR Part 170
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Byproduct material, Non-payment penalty, Nuclear materials, Nuclear
power plants and reactors, Source material, Special ‘nuclear material.
For the reasons set out in the preamble and under the authority of
the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act
of 1974, as amended, and 5 U.S.C. 552 and 553, the NRC is adopting
10 CFR 36 and making the conforming amendments to 10 CFR Parts 19, 20,
30, 40, 51, 70, and 170.

1. Part 36 is added to 10 CFR Chapter I to read as follows:

Part 36 - Licenses and Radiation Safety Requirements for Irradjators

Subpart A - General Provisions

Sec.

36.1 Purpose and scope.

36.2 Definitions.

36.5 Interpretations.

36.8 Information collection requirements: OMB approval.

Subpart B - Specific Licensing Requirements

36.11 Application for a specific license.
36.13 Specific Ticenses for irradiators.
36.15 Start of construction.

36.17 Applications for exemptions.

36.19 Request for written statements.

Subpart C - Design and Performance Requirements for Irradiators

36.21 Performance criteria for sealed sources.
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36.23 Access control.

36.25 Shielding.

36.27  Fire protection.

36.29 Radiation monitors.

36.31 Control of source movement.
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Subpart E - Records

36.81 Records and retention periods.

36.83 Reports.

Subpart F - Enforcement
36.91 Violations.

36.93 Criminal penalties.

AUTHORITY: Secs. 81, 82, 161, 182, 183, 186, 68 Stat. 935, 948,
953, 954, 955, as amended, sec. 234, 83 Stat. 444, as amended (42 U.S.C.
2111, 2112, 2201, 2232, 2233, 2236, 2282); secs. 201, as amended, 202,
206, 88 Stat. 1242, as amended, 1244, 1246 (42 U.S.C. 5841, 5842, 5846).

Subpart A - General Provisions

§ 36.1 Purpose and scope.

(a) This part contains requirements for the issuance of a Ticense
authorizing the use of sealed sources containing radioactive materials
in irradiators used to irradiate objects or materials using gamma
radiation. This part also contains radiation safety requirements for
operating irradiators. The requirements of this part are in addition to
other requirements of this chapter. In particular, the provisions of
Parts 19, 20, 21, 30, 71, 170, and 171 of this chapter apply to
applications and licenses subject to this part. Nothing in this part
relieves the licensee from complying with other applicable Federal,
State and local regulations governing the siting, zoning, land use, and

building code requirements for industrial facilities.
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(b) The regulations in this part apply to panoramic irradiators
that have either dry or wet storage of the radiocactive sealed sources
and to underwater irradiators in which both the source and the product
being irradiated are under water. Irradiators whose dose rates exceed
5 grays (500 rads) per hour at 1 meter from the radioactive sealed
sources in air or in water, as applicable for the irradiator type, are
covered by this part.

(c) The regulations in this part do not apply to self-contained
dry-source-storage irradiators (those in which both the source and the
area subject to irradiation are contained within a device and are not
accessible by personnel), medical radiology or teletherapy, radiography
(the irradiation of materials for nondestructive testing purposes),

gauging, or open-field (agricultural) irradiations.

§ 36.2 Definitions.

Annually means either (1) at intervals not to exceed 1 year or
(2) once per year, at about the same time each year (plus or minus
1 month).

Doubly encapsulated sealed source means a sealed source in which
the radioactive material is sealed within a capsule and that capsule is
sealed within another capsule.

Irradiator means a facility that uses radioactive sealed sources
for the irradiation of objects or materials and in which radiation dose
rates exceeding 5 grays (500 rads) per hour exist at 1 meter from the
sealed radioactive sources in air or water, as applicable for the
irradiator type, but does not include irradiators in which both the
sealed source and the area subject to irradiation are contained within a
device and are not accessible to personnel.
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Irradiator operator means an individual who has successfully
completed the training and testing described in § 36.51 and is
authorized by the terms of the license to operate the irradiator without
a supervisor present.

Panoramic dry-source-storage irradiator means an irradiator in

which the irradiations occur in air in areas potentially accessible to
personnel and in which the sources are stored in shields made of solid
materials. The term includes beam-type dry-source-storage irradiators
in which only a narrow beam of radiation is produced for performing
irradiations.

Panoramic irradiator means an irradiator in which the irradiations

are done in air in areas potentially accessible to personnel. The term
includes beam-type irradiators.

Panoramic wet-source-storage irradiator means an irradiator in

which the irradiations occur in air in areas potentially accessible to
personnel and in which the sources are stored under water in a storage
pool.

Pool irradiator means any irradiator at which the sources are
stored or used in a pool of water including panoramic wet-source-storage
irradiators and underwater irradiators.

Product conveyor system means a system for moving the product to be
irradiated to, from, and within the area where irradiation takes place.

Radiation room means a shielded room in which irradiations take
p]acg. Underwater irradiators do not have radiation rooms.

Radiation safety officer means an individual with responsibility

for the overall radiation safety program at the facility.
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Sealed source means any byproduct material that is used as a source
of radiation and is encased in a capsule designed to prevent Teakage or
escape of the byproduct material.

Seismic area means any area where the probability of a horizontal
acceleration in rock of more than 0.3 times the acceleration of gravity
in 250.years is greater than 10 percent, as designated by the U.S.
Geological Survey.

Underwater irradiator means an irradiator in which the sources

always remain shielded under water and humans do not have access to the
sealed sources or the space subject to irradiation without entering the

pool.

§ 36.5 Interpretations.

Except as specifically authorized by the Commission in writing, no
interpretation of the meaning of the regulations in this part by any
officer or employee of the Commission, other than a written interpreta-
tion by the General Counsel, will be recognized to be binding upon the

Commission.

§ 36.8 Information collection requirements: OMB approval.

(a) The Nuclear Regulatory Commission has submiited the
information collection requirements contained in this part to the Office
of Management and Budget (OMB) for approval as required by the Paperwork
Reduction Act of 1980 (44 U.S.C. 3501 et seq.). OMB has approved the
information collection requirements contained in this part under control

number 3150-0158.
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(b) The approved information collection requirements contained in
this part appear in 88 36.11, 36.13, 36.17, 36.19, 36.21(a)(1), 36.81,
and 36.83.

(c) This part contains information collection requirements in
addition to those approved under the control number specified in
paragraph (a) of this section. These information collection
requirements and the control numbers under which they are approved are
as follows:

(1) In 8§ 36.11, NRC Form 313 is approved under control number
3150-0120.

“Subpart B - Specific Licensing Requirements

§ 36.11 Application for a specific license.

A person, as defined in § 30.4 of this chapter, may file an appli-
cation for a specific license authorizing the use of sealed sources in
an irradiator on Form NRC 313, "Application for Material License."” Each
application for a license, other than a license exempted from Part 170
of this chapter, must be accompanied by the fee prescribed in § 170.31
of this chapter. The application and one copy must be sent to the
appropriate NRC Regional Office listed in Appendix D to Part 20 of this

. chapter.

§ 36.13 Specific licenses for irradiators.
The Commission will approve an application for a specific license
for the use of licensed material in an irradiator if the applicant meets

the requirements contained in this section.
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(a) The applicant shall satisfy the general requirements specified
in § 30.33 of this chapter and the requirements contained in this part.

(b) The application must describe the training provided to
irradiator operators including--

(1) Classroom training;

(2) On-the-job or simulator training;

(3) Safety reviews;

~ (4) Means employed by the applicant to test each operator’s under-
standing of the Commission’s regulations and licensing requirements and
the jrradiator operating and emergency procedures; and

(5) Minimum training and experience of personnel who may provide
training.

(c) The application must include an outline of the written
operating and emergency procedures listed in 8 36.53 that describes the
radiation safety aspects of the procedures. |

(d) The application must describe the organizational structure for
managing the irradiator, specifically theAradiation safety responsibili-
ties and authorities of the radiation safety officer and those manage-
ment personnel who have important radiation safety responsibilities or
authorities. In particular, the application must specify who, within
the management structure, has the authority to stop unsafe operations.
The application must also describe the training and experience required
for the position of radiation safety officer.

_(e) The application must include a description of the access
control systems required by § 36.23, the radiation monitors required by
§ 36.29, the method of detecting leaking sources required by § 36.59

including the sensitivity of the method, and a diagram of the facility
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that shows the locations of all required interlocks and radiation
monitors.

(f) If the applicant intends to perform leak testing of dry-
source-storage sealed sources, the applicant shall establish procedures
for leak testing and submit a description of these procedures to the
Commission. The description must include the--

(1) Instruments to be used;

(2) Methods of performing the analysis; and

(3) Pertinent experience of the individual who analyzes the
samples.

(g) If licensee personnel are to load or unload sources, the
applicant shall describe the qualifications and training of the person-
nel and the procedures to be used. If the applicant intends to contract
for source loading or unloading at its facility, the loading or qnload—
ing must be done by an organization specifically authorized by the Com-
mission or an Agreement State to load or unload irradiator sources.

(h) The applicant shall describe the inspection and maintenance

checks, including the frequency of the checks required by § 36.61.

§ 36.15 Start of construction.

The applicant may not begin construction of a new irradiator prior
to the submission to NRC of both an application for a license for the
irradiator and the fee required by § 170.31. As used in this section,
the term "construction” includes the construction of any portion of the
permanent irradiator structure on the site but does not include:
Engineering and design work, purchase of a site, site surveys or soil

testing, site preparation, site excavation, construction of warehouse or
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auxiliary structures, and other similar tasks. Any activities
undertaken prior to the issuance of a license are entirely at the risk
of the applicant and have no bearing on the issuance of a license with
respect to the requirements of the Atomic Energy Act of 1954, as

amended, and rules, regulations, and orders issued under the Act.

§ 36.17 Applications for exemptions.

(a) The Commission may, upon application of any interested person
or upon its own initiative, grant any exemptions from the requirements
in this part that it determines are authorized by taw and will not
endanger life or property or the common defense and security and are
. otherwise in the public interest.

(b) Any application for a license or for amendment of a license
authorizing use of a teletherapy-type unit for irradiation of materials
or objects may include proposed alternatives for the requirements of
"~ this part. The Commission will approve the proposed alternatives if the
applicant provides adequate rationale for the proposed alternatives and
demonstrates that they are likely to provide an adequate level of safety

for workers and the public.

§ 36.19 Request for written statements.

(a) After the filing of the original application, the Commission
may request further information necessary to enable the Commission to
determine whether the application should be granted or denied.

(b) Each license is issued with the condition that the licensee
will, at any time before expiration of the license, upon the

Commission’s request, submit written statements to enable the Commission
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to determine whether the Ticense should be modified, suspended, or

revoked.

Subpart C - Desiqn and Performance Requirements for Irradiators

§ 36.21 Performance criteria for sealed sources.

(a) Requirements. Sealed sources installed after July 1, 1993:

(1) Must have a certificate of registration issued under
10 CFR 32.210;

(2) Must be doubly encapsulated;

(3) Must use radioactive material that is as nondispersible as
practical and that is as insoluble as practical if the source is used in
a wet-source-storage or wet-source-change irradiator;

(4) Must be encapsulated in a material resistant to general’
corrosion and to localized corrosion, such as 316L stainless steel or
other material with equivalent resistance if the sources are for use in
irradiator pools; and

(5) In prototype testing of the sealed source, must have been Teak
tested and found Teak-free after each of the tests described in
paragraphs (b) through (g) of this section.

(b) Temperature. The test source must be held at -40°C for 20
minutes, 600°C for 1 hour, and then be subjected to a thermal shock test
with a temperature drop from 600°C to 20°C within 15 seconds.

(c) Pressure. The test source must be twice subjected for at
least 5 minutes to an external pressure (absolute) of 2 million newtons
per square meter.

(d) Impact. A 2-kilogram steel weight, 2.5 centimeters in
diameter, must be dropped from a height of 1 meter onto the test source.
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(e) Vibration. The test source must be subjected 3 times for 10
minutes each to vibrations sweeping from 25 hertz to 500 hertz with a
peak amplitude of 5 times the acceleration of gravity. In addition,
each test source must be vibrated for 30 minutes at each resonant
frequency found.

(f) Puncture. A 50-gram weight and pin, 0.3-centimeter pin
diameter, must be dropped from a height of 1 meter onto the test source.
(g) Bend. If the length of the source is more than 15 times
larger than the minimum cross-sectional dimension, the test source must
be subjected to a force of 2000 newtons at its center equidistant from

two support cylinders, the distance between which is 10 times the

minimum cross-sectional dimension of the source.

§ 36.23 Access control.

(a) Each entrance to a radiation room at a panoramic irradiator
must have a door or other physical barrier to prevent inadvertent entry
-of personnel if the sources are not in the shielded position. Product
conveyor systems may serve as barriers as long as they reliably and
consistently function as a barrier. It must not be possible to move the
sources out of their shielded position if the door or barrier is open.
Opening fhe door or barrier while the sources are exposed must cause the
sources to return promptly to their shielded position. The personnel
entrance door or barrier must have a lock that is operated by the same
key qsed to move the sources. The doors and barriers must not prevent
any individual in the radiation room from leaving.

(b) In addition, each entrance to a radiation room at a panoramic
irradiator must have an independent backup access control to detect per-
sonnel entry while the sources are exposed. Detection of entry while
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the sources are exposed must cause the sources to return to their fully
shielded position and must also activate a visible and audible alarm to
make the individual entering the room aware of the hazard. The alarm
must also alert at least one other individual who is onsite of the
entry. That individual shall be trained on how to respond to the alarm
and prepared to promptly render or summon assistance.

(c) A radiation monitor must be provided to detect the presence of
high radiation levels in the radiation room of a panoramic irradiator
before personnel entry. The monitor must be integrated with personnel
access door locks to prevent room access when radiation levels are high.
Attempted personnel entry while the monitor measures high radiation
Tevels, must activate the alarm described in paragraph (b) of this
section. The monitor may be located in the entrance (normally referred
to as the maze) but not in the direct radiation beam.

(d) Before the sources move from their shielded position in a
panoramic irradiator, the source control must automatically activate
conspicuous visible and audible alarms to alert people in the radiation
room that the sources will be moved from their shielded position. The
alarms must give individuals enough time to leave the room before the
sources leave the shielded position.

(e) Each radiation room at a panoramic irradiator must have a
clearly visible and readily accessible control that would allow an indi-
vidual in the room to make the sources return to their fully shielded
posipion.

(f) Each radiation room of a panoramic irradiator must contain a
control that prevents the sourées from moving from the shielded position

unless the control has been activated and the door or barrier to the
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radiation room has been closed within a preset time after activation of
the control.

(g) Each entrance to the radiation room of a panoramic irradiator
and‘each entrance to the area within the personnel access barrier of an
underwater irradiator must have a sign bearing the radiation symbol and
the words, "Caution (or danger) radioactive material." Panoramic irra-
diators must also have a sign stating "High radiation area," but the
sign may be removed, covered, or otherwise made inoperative when the
sources are fully shielded.

(h) If the radiation room of a panoramic irradiator has roof plugs
or other movable shielding, it must not be possible to operate the irra-
diator unless the shielding is in its proper location. This requirement
may be met by interlocks that prevent operation if shielding is not
placed properly or by an operating procedure requiring inspection of
shielding before operating.

(i) Underwater irradiators must have a personnel access barrier
around the pool which must be locked to prevent access when the irradia-
tor is not attended. Only operators and facility management may have
access to keys to the personnel access barrier. There must be an intru-
sion alarm to detect unauthorized entry when the personnel access bar-
rier is locked. Activation of the intrusion alarm must alert an
individual (not necessarily onsite) who is prepared to respond or summon

assistance.

§ 36.25 Shielding.

(a) The radiation dose rate in areas that are normally occupied
during operation of a panoramic irradiator may not exceed 0.02
millisievert (2 millirems) per hour at any location 30 centimeters or
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more from the wall of the room when the sources are exposed. The dose
rate must be averaged over an area not to exceed 100 square centimeters
having no linear dimension greater than 20 cm. Areas where the
radiation dose rate exceeds 0.02 millisievert (2 millirems) per hour
must be locked, roped off, or posted.

(b) The radiation dose at 30 centimeters over the edge of the pool
of a pool irradiator may not exceed 0.02 millisievert (2 millirems) per
hour when the sources are in the fully shielded position.

(c) The radiation dose rate at 1 meter from the shield of a dry-
source-storage panoramic irradiator when the source is shielded may not
exceed 0.02 millisievert (2 millirems) per hour and at 5 centimeters

from the shield may not exceed 0.2 millisievert (20 millirems) per hour.

§ 36.27 Fire protection.

(a) The radiation room at a panoramic irradiator must have heat
and smoke detectors. The detectors must activate an audible alarm. The
alarm must be capable of alerting a person who is prepared to summon
assistance promptly. The sources must automatically become fully
shielded if a fire is detected.

(b) The radiation room at a panoramic irradiator must be equipped
with a fire extinguishing system capable of extinguishing a fire without
the entry of personnel into the room. The system for the radiation room

must have a shut-off valve to control flooding into unrestricted areas.

8 36;29 Radiation monitors.

(a) Irradiators with automatic product conveyor systems must have
a radiation monitor with an audible alarm located to detect loose radio-
active sources that are carried toward the product exit. If the monitor
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detects a source, an alarm must sound and product conveyors must stop
automatically. The alarm must be capable of alerting an individual in
the facility who is prepared to summon assistance. Underwater irradia-
tors in which the product moves within an enclosed stationary tube are
exempt from the requirements of this paragraph.

(b) Underwater irradiators that are not in a shielded radiation
room must have a radiation monitor over the pool to detect abnormal
radiation levels. The monitor must have an audible alarm and a visible
indicator at entrances to the personnel access barrier around the pool.
The audible alarm may have a manual shut-off. The ‘alarm must be capable

of alerting an individual who is prepared to respond promptly.

§ 36.31 Control of source movement.

(a) The mechanism that moves the sources of a panoramic irradiator
must require a key to actuate. Actuation of the mechanism must cause an
audible signal to indicate that the sources are leaving the shielded
position. Only one key may be in use at any time, and only operators or
facility management may possess it. The key must be attached to a
portable radiation survey meter by a chain or cable. The lock for
source control must be designed so that the key may not be removed if
the sources are in an unshielded position. The door to the radiation
room must require the same key.

(b) The console of a panoramic irradiator must have a source
position indicator that indicates when the sources are in the fully
shielded position, when they are in transit, and when the sources are
exposed.

(c) The control console of a panoramic irradiator must have a
control that promptly returns the sources to the shielded position.
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(d) Each control for a panoramic irradiator must be clearly marked

as to its function.

§ 36.33 Irradiator pools.

(a) For licenses initially issued after July 1, 1993, irradiator
pools must either:

(1) have a water-tight stainless steel Tiner or a liner
metallurgically compatible with other components in the pool; or

(2) be constructed so that there is a low likelihood of substantial
leakage and have a surface designed to facilitate decontamination.

In either case, the licensee shall have a method to safely store the
gources during repairs of the pool.

(b) For licenses initially issued after July 1, 1993, irradiator
pools must have no outlets more than 0.5 meter below the normal low
water level that could allow water to drain out of the pool. Pipes that
have intakes more than 0.5 meter below the normal lTow water level and
that could act as siphons must have siphon breakers to prevent the
siphoning of pool water.

(c) A means must be provided to replenish water losses from the
pool.

(d) A visible indicator must be provided in a clearly visible
location to indicate if the pool water level is below the normal low
water level or above the normal high water level.

(e) Irradiator pools must be equipped with a purification system
designed to be capable of maintaining the water during normal operation
at a conductivity of 20 microsiemens per centimeter or less and with a

clarity so that the sources can be seen clearly.
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(f) A physical barrier, such as a railing or cover, must be used
around or over irradiator pools during normal operation to prevent
personnel from accidentally falling into the pool. The barrier may be
removed during maintenance, inspection, and service operations.

(g) If long-handled.tools or poles are used in irradiator pools,
the radiation dose rate on the handling areas of the tools may not

exceed 0.02 millisievert (2 millirems).per hour.

§ 36.35 Source rack protection.

If the product to be irradiated moves on a product conveyor system,
the source rack and the mechanism that moves the rack must be protected
by a barrier or Quides to prevent products and product carriers from

hitting or touching the rack or mechanism.

§ 36.37 Power failures.

(a) If electrical power at a panoramic irradiator is lost for
longer than 10 seconds, the sources must automatically return to the
shielded position.

(b) The lock on the door of the radiation room of a panoramic
irradiator may not be deactivated by a power failure.

(c) During a power failure, the area of any irradiator where
sources are located may be entered only when using an operable and

calibrated radiation survey meter.
§ 36.39 Design requirements.
Irradiators whose construction begins after July 1, 1993, must meet

the design requirements of this section.
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(a) Shielding. For panoramic irradiators, the licensee shall
design shielding walls to meet generally accepted building code require-
ments for reinforced concrete and design the walls, wall penetrations,
and‘entranceways to meet the radiation shielding requirements of
§ 36.25. If the irradiator will use more than 2 x 10" becquerels
(5 million curies) of activity, the licensee shall evaluate the effects
of heating of the shielding walls by the irradiator sources.

(b) Foundations. For panoramic irradiators, the licensee shall
design the foundation, with consideration given to soil characteristics,
to ensure it is adequate to support the weight of the facility shield
walls.

(c) Pool integrity. For pool irradiators, the licensee shall

design the pool to assure that it is leak resistant, that it is strong
enough to bear the weight of the pool water and shipping casks, that a
dropped cask would not fall on sealed sources, that all outlets or pipes
meet the requirements of § 36.33(b), and that metal components are
metallurgically compatible with other components in the pool.

(d) MWater handling system. For pool irradiators, the Ticensee
shall verify that the design of the water purification system is
adequate to meet the requirements of § 36.33(e). The system must be
designed so that water leaking from the system does not drain to
unrestricted areas without being monitored.

(e) Radiation monitors. For all irradiators, the licensee shall
eva]qate the location and sensitivity of the monitor to detect sources
carried by the product conveyor system as required by § 36.29(a). The
licensee shall verify that the product conveyor is designed to stop

before a source on the product conveyor would cause a radiation over-
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exposure to any person. For pool irradiators, if the licensee uses
radiation monitors to detect contamination under § 36.59(b), the
licensee shall verify that the design of radiation monitoring systems to
detect pool contamination includes sensitive detectors located close to
where contamination is 1ikely to concentrate.

(f) Source rack. For pool irradiators, the licensee shall verify
that there are no crevices on the source or between the source and
source holder that would promote corrosion on a critical area of the
source. For panoramic irradiators, the licensee shall determine that
source rack drops due to loss of power will not damage the source rack
and that source rack drops due to failure of cables (or alternate means
of support) will not cause loss of integrity of sealed sources. For
panoramic irradiators, the licensee shall review the design of the
mechanism that moves the sources to assure that the likelihood of ‘a
stuck source is low and that, if the rack sticks, a means exists to free
it with minimal risk to personnel.

(g) Access control. For panoramic irradiators, the licensee shall
verify from the design and logic diagram that the access control system

will meet the requirements of § 36.23.

(h) Fire protection. For panoramic irradiators, the licensee
shall verify that the number, location, and spacing of the smoke and
heat detectors are appropriate to detect fires and that the detectors
are protected from mechanical and radiation damage. The licensee shall
verify that the design of the fire extinguishing system provides the
necessary discharge patterns, densities, and flow characteristics for
complete coverage of the radiation room and that the system is protected

from mechanical and radiation damage.
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(i) Source return. For panoramic irradiators, the licensee shall
verify that the source rack will automatically return to the fully
shielded position if offsite power is lost for more than 10 seconds.

(j) Seismic. For panoramic irradiators to be built in seismic
areas, the licensee shall design the reinforced concrete radiation
shields to retain their integrity in the event of an earthquake by
designing to the seismic requirements of an appropriate source such as
American Concrete Institute Standard ACI 318-89, "Building Code Require-
ments for Reinforced Concrete," Chapter 21, "Special Provisions for
Seismic Design," or local building codes, if current.

(k) Wiring. For panoramic irradiators, the licensee shall verify
that electrical wiring and electrical equipment in the radiation room
are selected to minimize failures due to prolonged exposure to

radiation.

§ 36.41 Construction monitoring and acceptance testing.

The requirements of this section must be met for irradiators whose
construction begins after July 1, 1993. The requirements must be met
prior to loading sources.

(a) Shielding. For panoramic irradiators, the licensee shall
monitor the construction of the shielding to verify that its construc-
tion meets design specifications and generally accepted building code
requirements for reinforced concrete.

'(b) Foundations. For panoramic irradiators, the licensee shall
monitor the construction of the foundations to verify that their
construction meets design specificationﬁ.

(c) Pool inteqrity. For pool irradiators, the licensee shall

verify that the pool meets design specifications and shall test the
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integrity of the pool. The Ticensee shall verify that outlets and pipes
meet the requirements of 8§ 36.33(b).

(d) Water handling system. For pool irradiators, the licensee

shall verify that the water purification system, the conductivity meter,
and the water level indicators operate properly.

(e) Radiation monitors. For all irradiators, the licensee shall
verify the proper operation of the monitor to detect sources carried on
the product conveyor system and the related alarms and interlocks
required by 8§ 36.29(a). For pool irradiators, the licensee shall
verify the proper operation of the radiation monitors and the related .
alarm if used to meet § 36.59(b). For underwater irradiators, the
licensee shall verify the proper operation of the over-the-pool monitor,
alarms, and interlocks required by § 36.29(b).

(f) Source rack. For panoramic irradiators, the licensee shall
test the movement of the source racks for proper operation prior to
source loading; testing must include source rack lowering due to simu-

lated loss of power. For all irradiators with product conveyor systems,

the licensee shall observe and test the operation of the conveyor system ‘
to assure that the requirements in § 36.35 are met for protection of
the source rack and the mechanism that moves the rack; testing must
include tests of any limit switches and interlocks used to protect the
source rack and mechanism that moves the rack from moving product
carriers.
(g9) Access control. For panoramic irradiators, the licensee shall
test the completed access control system to assure that it functions as

designed and that all alarms, controls, and interlocks work properly.
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(h) Fire protection. For panoramic irradiators, the licensee

shall test the ability of the heat and smoke detectors to detect a fire,
to activate alarms, and to cause the source rack to automatically become
fully shielded. The licensee shall test the operability of the fire
extinguishing system.

(i) Source return. For panoramic irradiators, the licensee shall
demonstrate that the source racks can be returned to their fully
shielded positions without offsite power.

(j) Computer systems. For panoramic irradiators that use a
computer system to control the access conéro] system, the licensee shall
verify that the access control system will operate properly if offsite
power is lost and shall verify that the computer has security features
that prevent an irradiator operator from commanding the computer to
override the access control system when it is required to be operable.

(k) Wiring. For panoramic irradiators, the licensee shall verify

that the electrical wiring and electrical equipment that were installed

meet the design specifications.

Subpart D - Operatioh of Irradiators

§ 36.51 Training.

(a) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual must be instructed in:

(1) The fundamentals of radiation protection applied to irradia-
tors (including the differences between external radiation and radioac-
tive contamination, units of radiation dose, NRC dose 1limits, why large
radiation doses must be avoided, how shielding and access controls pre-
vent large doses, how an irradiator is designed to prevent contamina-
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tion, the proper use of survey meters and personnel dosimeters, other
radiation safety features of an irradiator, and the basic function of
the irradiator);

(2) The requirements of Parts 19 and 36 of NRC regulations that
are relevant to the irradiator;

(3) The operation of the irradiator;

(4) Those operating and emergency procedures listed in 8 36.53
that the individual is responsible for performing; and

(5) Case histories of accidents or problems involving irradiators.

(b) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual shall pass a written test
on the instruction received consisting primarily of questions based on
the licensee’s operating and emergency procedures that the individual is
responsible for performing and other operations necessary to sangy
operate the irradiator without supervision.

(c) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual must have received on-the-
job training or simulator training in the use of the irradiator as
described in the license application. The individual shall also demon-
strate the ability to perform those portions of the operating and
emergency procedures that he or she is to perform. |

(d) The licensee shall ;onduct safety reviews for irradiator
operators at least annually. The licensee shall give each operator a
brief written test on the information. Each safety review must include,
to the extent appropriate, each of the following--

(1) Changes in operating and emergency procedures since the last

review, if any;
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(2) Changes in regulations and license conditions since the last
review, if any;

(3) Reports on recent accidents, mistakes, or problems that have
occurred at irradiators, if any;

(4) Relevant results of inspections of operator safety
performance;

(5) Relevant results of the facility’s inspection and maintenance
checks; and

(6) A drill to practice an emergency or abnormal event procedure.

(e) The licensee shall evaluate the safety perfbrmance of each
irradiator operator at least annually to ensure that regulations,
license conditions, and operating and emergency procedures are followed.
The Ticensee shall discuss the results of the evaluation with the opera-
tor and shall instruct the operator on how to correct any mistakes or
deficiencies observed.

(f) Individuals who will be permitted unescorted access to the
radiation room of the irradiator or the area around the pool of an
underwater irradiator, but who have not received the training required
for operators and the radiation safety officer, shall be instructed and
tested in any precautions they should take to avoid radiation exposure,
any procedures or parts of procedures listed in § 36.53 that they are
expected to perform or comply with, and their proper response to alarms
required in this Part. Tests may be oral.
| (@) Individuals who must be prepared to respond to alarms required
by § 36.23(b), § 36.23(i), § 36.27(a), § 36.29(a), § 36.29(b), and
§ 36.59(b) shall be trained and tested on how to respond. Each
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individual shall be retested at least once a year. Tests may be oral.
§ 36.53 Operating and emergency procedures.

(a) The licensee shall have and follow written operating proce-
dures for--

(1) Operation of the irradiator, including entering and leaving
the radiation room;

(2) Use of personnel dosimeters;

(3) Surveying the shielding of panoramic irradiators;

(4) Monitoring pool water for contamination while the water is in

the pool and before release of pool water to unrestricted areas;

(5) Leak testing of sources;

(6) Inspection and maintenance checks required by § 36.61;

(7) Loading, unloading, and repositioning sources, if the
operations will be performed by the licensee; and

(8) Inspection of movable shielding required by 836.23(h), if
applicable.

(b) The Ticensee shall have and follow emergency or abnormal event

procedures, appropriate for the irradiator type, for--

(1) Sources stuck in the unshielded position;

(2) Personnel overexposures;

(3) A radiation alarm from the product exit portal monitor or pool
monitor;

(4) Detection of leaking sources, pool contamination, or alarm
caused by contamination of pool water;

(5) A low or high water level indicator, an abnormal water Tloss,
or leakage from the source storage pool;

(6) A prolonged Toss of electrical power;
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(7) A fire alarm or explosion in the radiation room;

(8) An alarm indicating unauthorized entry into the radiation
room, area around pool, or another alarmed area;

(9) Natural phenomena, including an earthquake, a tornado, flood-
ing, or other phenomena as appropriate for the geographical location of
the facility; and

(10) The jamming of automatic conveyor systems.

(c) The licensee may revise operating and emergency procedures
without Commission approval only if all of the following conditions are
met: _

(1) The revisions do not reduce the safety of the facility,

(2) The revisions are consistent with the outline or summary of
procedures submitted with the license application,

(3) The revisions have been reviewed and approved by the radiation
safety officer, and

(4) The users or operators are instructed and tested on the

revised procedures before they are put into use.

§ 36.55 Personnel monitoring.

(a) Irradiator operators shall wear either a film badge or a
thermoluminescent dosimeter (TLD) while operating a panoramic irradiator
or while in the area around the pool of an underwater irradiator. The
film badge or TLD processor must be accredited by the National Voluntary
Laboratory Accreditation Program for high energy photons in the normal
and accident dose ranges (see 10 CFR 20.1501(c)). Each film badge or
TLD must be assigned to and worn by only one individual. Film badges
must be processed at least monthly, and TLDs must be processed at least
quarterly.
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(b) Other individuals who enter the radiation room of a panoramic
irradiator shall wear a dosimeter, which may be a pocket dosimeter. For
groups of visitors, only two people who enter the radiation room are
required to wear dosimeters. If pocket dosimeters afe used to meet the
requirements of this paragraph, a check of their response to radiation
must be done at least annually. Acceptable dosimeters must read within

plus or minus 30 percent of the true radiation dose.

§ 36.57 Radiation surveys.

(a) A radiation survey of the area outside the shielding of the
radiation room of a panoramic irradiator must be conducted with the
sources in the exposed position before the faciiity starts to operate.
A radiation survey of the area above the pool of pool irradiators must
be conducted after the sources are loaded but before the faci]ity'starts
to operate. Additional radiation surveys of the shielding must be per-
formed at intervals not to exceed 3 years and before resuming operation
after addition of new sources or any modification to the radiation room
shie]ding or structure that might increase dose rates.

(b) If the radiation levels specified in § 36.25 are exceeded,
the facility must be modified to comply with the requirements in
§ 36.25.

(c) Portable radiation survey meters must be calibrated at least
annually to an accuracy of +20 percent for the gamma energy of the
sources in use. The calibration must be done at two points on each
scale or, for digital instruments, at one point per decade over the
range that will be used. Portable radiation survey meters must be of a

type that does not saturate and read zero at high radiation dose rates.
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(d) Water from the irradiator pool, other potentially contaminated
1iquids, and sediments from pool vacuuming must be monitored for radio-
actjve contamination before release to unrestricted areas. Radioactive
concentrations must not exceed those specified in 10 CFR Part 20,

Table 2, Column 2 or Table 3 of Appendix B, "Annual Limits on Intake
(ALIs) and Derived Air Concentrations (DACs) of Radionuclides for Occu-
pational Exposure; Effluent Concentrations; Concentrations for Release
to Sewerage."

(e) Before re]éasing resins for unrestricted ‘use, they must be
monitored before release in an area with a background Tevel less than
0.5 microsievert (0.05 millirem) per hour. The resins mayrbe released
only if the survey does not detect radiation levels above background
radiation levels. The survey meter used must be capable of detecting

radiation levels of 0.5 microsievert (0.05 millirem) per hour.

§ 36.59 Detection of leaking sources.

(a) Each dry-source-storage sealed source must be tested for leak-
age at intervals not to exceed 6 months using a Teak test kit or method -
approved by the Commission or an Agreement State. In the absence of a
certificate from a transferor that a test has been made within the
6 months before the transfer, the sealed source may not be used until
tested. The test must be capable of detecting the presence of
200 becquerels (0.005 microcurie) of radioactive material and must be
performed by a person approved by the Commission or an Agreement State
to perform the test.

(b) For pool irradiators, sources may not be put into the pool
unless the licensee tests the sources for leaks or has a certificate
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from a transferor that Teak test has been done within the 6 months
before the transfer. Water from the pool must be checked for con-
tamination each day the irradiator operates. The check may be done
either by using a radiation monitor on a pool water circulating system
or by analysis of a sample of pool water. If a check for contamination
is done by analysis of a sample of pool water, the results of the anal-
ysis must be available within 24 hours. If the Ticensee uses a radia-
tion monitor on a pool water circulating system, the detection of above
normal radiation levels must activate an alarm. The alarm set-point
must be set as low as practical, but high enough to avoid false alarms.
The licensee may reset the alarm set-point to a higher level if
necessary to operate the pool water purification system to clean up
contamination in the pool if specifically provided for in written
emergency procedures.

(c) If a leaking source is detected, the lTicensee shall arrange to
remove the leaking source from service and have it decontaminated,
repaired, or disposed of by an NRC or Agreement State licensee that is
authorized to perform these functions. The Ticensee shall promptly
check its personnel, equipment, facilities, and irradiated product for
radioactive contamination. No product may be shipped until the product
has been checked and found free of contamination. If a product has been
shipped that may have been inadvertently contaminated, the licensee
shall arrange to locate and survey that product for contamination. If
any personnel are found to be contaminated, decontamination must be per-
formed promptly. If contaminated equipment, facilities, or products are
found, the licensee shall arrange to have them decontaminated or
disposed of by an NRC or Agreement State licensee that is authorized to
perform these functions. If a pool is contaminated, the licensee shall
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arrange to clean the pool until the contamination levels do not exceed
the appropriate concentration in Table 2, Column 2, Appendix B to
§8§ 20.1001 to 20.2401 of Part 20. (See 10 CFR 30.50 for reporting

requirements.)

§ 36.61 Inspection and maintenance.

(a) The licensee shall perform inspection and maintenance checks
that include, as a minimum, each of the following at the frequency
specified in the license or license application:

(1) Operability of each aspect of the access ‘control system
required by § 36.23.

(2) Functioning of the source position indicator required by
§ 36.31(b).

(3) Operability of the radiation monitor for radioactive contami-
nation in pool water required by § 36.59(b) using a radiation check
source, if applicable.

(4) Operability of the over-pool radiation monitor at underwater
irradiators as required by § 36.29(b).

(5) Operability of the product exit monitor required by
§ 36.29(a).

(6) Operability of the emergency source return control required by
§ 36.31(c).

(7) Leak-tightness of systems through which pool water circulates
(visqa] inspection).

(8) Operability of the heat and smoke detectors and extinguisher

system required by § 36.27 (but without turning extinguishers on).
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(9) Operability of the means of pool water replenishment required
by 8§ 36.33(c).

(10) Operability of the indicators of high and low pool water
levels required by § 36.33(d).

(11) Operability of the intrusion alarm required by 8§ 36.23(i), if
applicable.

(12) Functioning and wear of the system, mechanisms, and cables
used to raise and lower sources.

(13) Condition of the barrier to prevent products from hitting the
sources or source mechanism as required by § 36.35.

(14) Amount of water added to the pool to determine if the pool is
leaking.

(15) Electrical wiring on required safety systems for radiation
damage.

(16) Pool water conductivity measurements and analysis as required
by § 36.63(b).

(b) Malfunctions and defects found during inspection

and maintenance checks must be repaired without undue delay.

§ 36.63 Pool water purity.

(a) Pool water purification system must be run sufficiently to
maintain the conductivity of the pool water below 20 microsiemens per
centimeter under normal circumstances. If pool water conductivity rises
above_20 microsiemens per centimeter, the licensee shall take prompt
actions to lower the pool water conductivity and shall take corrective

actions to prevent future recurrences.
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(b) The licensee shall measure the pool water conductivity
frequently enough, but no Tess than weekly, to assure that the
conductivity remains below 20 microsiemens per centimeter. Conductivity

meters must be calibrated at least annually.

§ 36.65 Attendance during operation.

(a) Both an irradiator operator and at least one other individual,
who is trained on how to respond and prepared to promptiy render
or summon assistance if the access control alarm sounds, shall be
present onsite: (1) Whenever the irradiator is operated using an
automatic product conveyor system; and (2) Whenever the product is moved
into or out of the radiation room when the irradiator is operated in a
batch mode.

(b) At a panoramic irradiator at which static irradiations (no
movement of the product) are occurring, a person who has received the
training on how to respond to alarms described in § 36.51(g) must be
onsite.

(c) At an underwater irradiator, an irradiator operator must be
present at the facility whenever the product is moved into or out of the
pool. Individuals who move the product into or out of the pool of an
underwater irradiator need not be qualified as irradiator operators;
however, they must have received the training described in § 36.51(f)
and (g). Static irradiations may be performed without a person present

at the facility.
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§ 36.67 Entering and leaving the radiation room.

(a) Upon first entering the radiation room of a panoramic irradia-
tor after an irradiation, the irradiator operator shall use a survey
meter to determine that the source has returned to its fully shielded
position. The operator shall check the functioning of the survey meter
with a radiation check source prior to entry.

(b) Before exiting from and locking the door to the radiation room
of a panoramic irradiator prior to a planned irradiation, the irradiator
operator shall:

(1) Visually inspect the entire radiation room to verify that no
one else is in it; and

(2) Activate a control in the radiation room that permits the
sources to be moved from the shielded position only if the door to the
radiation room is Tocked within a preset time after setting the qdntro1.

(c) During a power failure, the area around the pool of an under-
water irradiator may not be entered without using an operable and cali-
brated radiation survey meter unless the over-the-pool monitor required

by § 36.29(b) is operating with backup power.

§ 36.69 Irradiation of explosive or flammable materials.

(a) Irradiation of explosive material is prohibited unless the
licensee has received prior written authorization from the Commission.
Authorization will not be granted unless the licensee can demonstrate
that_detonation of the explosive would not rupture the sealed sources,
injure personnel, damage safety systems, or cause radiation

overexposures of personnel.
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(b) Irradiation of more than small quantities of flammable
material (flash point below 140°F) is prohibited in panoramic irradia-
tors unless the licensee has received prior written authorization from
the Commission. Authorization will not be granted unless the licensee
can demonstrate that a fire in the radiation room could be controlled
without damage to sealed sources or safety systems and without radiation

overexposures of personnel.

Subpart E - Records

§ 36.81 Records and retention periods.

The licensee shall maintain the following records at the irradiator
for the periods specified.

(a) A copy of the license, Ticense conditions, documents incorpo-
rated into a license by reference, and amendments thereto until
superseded by new documents or until the Commission terminate§ the
license for documents not superseded.

(b) Records of each individual’s training, tests, and safety
reviews provided to meet the requirements of § 36.51(a), (b), (c), (d),
(f), and (g) until 3 years after the individual terminates work.

(c) Records of the annual evaluations of the safety performance
of irradiator operators required by 8§ 36.51(e) for 3 years after the
evaluation.

_(d) A copy of the current operating and emergency procedures
required by § 36.53 until superseded or the Commission terminates the

Ticense. Records of the radiation safety officer’s review and approval
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of éhanges in procedures as required by § 36.53(c)(3) retained for
3 years from the date of the change.

(e) Film badge and TLD results required by § 36.55 until the
Commission terminates the license.

(f) Records of radiation surveys'required by 8 36.57 for 3 years
from the date of the survey.

(g) Records of radiation survey meter calibrations required by
§ 36.57 and pool water conductivity meter calibrations required by
§ 36.63(b) until 3 years from the date of calibration.

(h) Records df the results of leak tests required by § 36.59(a)
and the results of contamination checks required by § 36.59(b) for
3 years from the date of each test.

(i) Records of inspection and maintenance checks required by
§ 36.61 for 3 years.

(J) Records of major malfunctions, significant defects, operating
difficulties or irregularities, and major operating problems that
involve required radiation safety equipment for 3 years after repairs
are completed. -

(k) Records of the receipt, transfer and disposal, of all licensed
sealed sources as required by 8 30.51 and § 30.41.

(1) Records on the design checks required by § 36.39 and the
construction control checks as required by 8§ 36.41 until the license is
terminated. The records must be signed and dated. The title or
qualification of the person signing must be included.

(m) Records related to decommissioning of the irradiator as

required by 8§ 30.35(g).
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§ 36.83 Reports.

(a) In addition to the reporting requirements in other parts of
NRC regulations, the licensee shall report the following events if not
reported under other parts of NRC regulations:

(1) Source stuck in . an unshielded position.

(2) Any fire or explosion in a radiation room.

(3) Damage to the source racks.

(4) Failure of the cable or drive mechanism used to move the
source racks.

(5) Inoperability of the access control system.

(6) Detection of radiation source by the product exit monitor.

(7) Detection of radioactive contamination attributable to
licensed radioactive material.

(8) Structural damage to the pool liner or walls.

(9) Abnormal water loss or leakage from the source storage pool.

(10) Pool water conductivity exceeding 100 microsiemens per
centimeter.

(b) The report must include a telephone report within 24 hours as
described in § 30.50(c)(1), and a written report within 30 days as
described in § 30.50(c)(2).

Subpart F - Enforcement

§ 36.91 Violations.
(a) The Commission may obtain an injunction or other court order to
prevent a violation of the provisions of -

(1) The Atomic Energy Act of 1954, as amended;
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(2) Title II of the Enefgy Reorganization Act of 1974, as amended;
or

(3) A regulation or order issued pursuant to those Acts.

(b) The Commission may obtain a court order for the payment of a
civil penalty imposed under Section 234 of the Atomic Energy Act:

(1) For violations of -

(i) Sections 53, 57, 62, 63, 81, 82, 101, 103, 104, 107, or 109 of
the Atomic Energy Act of 1954, as amended;

(ii) Section 206 of the Energy Reorganization Act;

(iii) Any rule, regulation, or order issued pursuant to the
sections specified in‘paragraph (b)(1)(i) of this section;

(iv) Any term, condition, or limitation of any license issued under
the sections specified in paragraph (b)(1)(i) of this section.

(2) For any violation for which a license may be revoked undér

Section 186 of the Atomic Energy Act of 1954, as amended.

§ 36.93 Criminal penalties.

(a) Section 223 of the Atomic Energy Act of 1954, as amended,
provides for criminal sanctions for willful violation of, attempted
violation of, or conspiracy to violate, any regulation issued under
Sections 161b, 161i, or 16lo of the Act. For purposes of Section 223,
all the regulations in Part 36 are issued under one or more of Sections
161b, 161i, or 16lo, except for the Sections listed in paragraph (b) of
this section. ’

(b) The regulations in Part 36 that are not issued under Sections

161b, 161i, or 16lo for the purposes of Section 223 are as follows:
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83 36.1, 36.2, 36.5, 36.8, 36.11, 36.13, 36.17, 36.19, 36.91, and

36.93.

PART 19 - NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;
INSPECTIONS AND INVESTIGATIONS

2. The authority citation for Part 19 continues to read, in part,
as follows:

AUTHORITY: Sec. 161, Pub. L. 83-703, 68 Stat. 948, as amended
(42 U.S.C. 2201); Sec. 201, Pub. L. 93-438, 88 Stat. 1242, as amended
(42 U.S.C. 5841)* * *,

§ 19.2 [Amended]
3. Section 19.2 is amended by changing "35" to "36."

§ 19.3 [Amended]

4. In §19.3 the definition License is amended by changing

"35" to "36" in the first sentence.
PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION

5. The authority citation for Part 20 continues to read, in part,

as follows:

AUTHORITY: Sec. 161, Pub. L. 83-703, 68 Stat. 948, as amended (42
U.S.C. 2201); sec. 201, Pub. L. 93-438, 88 Stat. 1242, as amended (42
U.S.C. 5841)* * *,
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§ 20.2

6.

[Amended]
Section 20.2 is amended by changing "35" to "36."
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§ 20.3 [Amended]
7. Section 20.3(a)(9) is amended by changing "35" to "36."

§ 20.203 [Amended]
8. In § 20.203, paragraphs (c)(6) and (c)(7) are removed.

'§ 20.1002 [Amended]
9. Section 20.1002 is amended by changing "35" to "36."

§‘20.1003 [Amended]

10. In § 20.1003, the definition of license is amended by
chahging "35" to "36." |

§ 20.1603 [Removed]
11. Section 20.1603 is removed.

§ 20.2109 [Removed]
12. Section 20.2109 is removed.

PART 30 - RULES OF GENERAL APPLICABILITY TO DOMESTIC LICENSING OF
BYPRODUCT MATERIAL

13. The authority citation for Part 30 continues to read, in part,
as follows:

AUTHORITY: Sec. 161, Pub. L. 83-703, 68 Stat. 948, as amended
(42 U.S.C. 2201); Sec. 201, Pub. L. 93-438, 88 Stat. 1242 as amended
(42 U.S.C. 5841)* * *,
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§ 30.4 [Amended]

14. In § 30.4, the definition of License, is amended by changing
"35“ to “36."

§ 30.5 [Amended]
15. Section 30.5 is amended by changing "35" to "36."

§ 30.6 [Amended]
16. In § 30.6, paragraphs (a) and (b)(l) are amended by changing
H35“ to "36.“ ’

§ 30.11 [Amended]
17. In § 30.11, paragraph (a) is amended by changing "35" to
"36.“

§ 30.13 [Amended]
18. Section 30.13 is amended by changing "35" to "36."

- §30.14 [Amended]
19. In § 30.14, paragraph (a) is amended by changing "35" to
"36," and paragraph (c) is amended by adding ", 36" after "33, 34."

§ 30.15 [Amended]

20. In § 30.15, the introductory text of paragraph (a) is amended
by changing "35" to "36."
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§ 30.16 [Amended]
21. Section 30.16 is amended by changing "35" to "36."

§ 30.18 [Amended]
22. In § 30.18, paragraph (a) is amended by adding ", 36" after

"30 through 34."

§ 30.19 [Amended]
23. In § 30.19, paragraph (a) is amended by changing "35" to

ll36. "

§ 30.20 [Amended]
24. In § 30.20, paragraph (a) is amended by changing "35" to
II36. n

§ 30.31 [Amended]
25. Section 30.31 is amended by changing "35" to "36."

§ 30.33 [Amended]
26. Section 30.33, paragraph (a)(4) is amended by changing "35" to
II36. "

§ 30.34 [Amended]

27. Section 30.34, paragraphs (a) and (b) are amended by changing
"35" to "36"; paragraph (c) is amended by changing "35" to "36" in the
first and the second sentences; paragraphs (d) and (e) are amended by

changing "35" to "36."
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§ 30.39 [Amended]
28. Section 30.39 is amended by changing "35" to "36."

§ 30.51 [Amended]
29. In § 30.51, paragraphs (a), (b), and (c)(1) are amended by
changing "35" to "36 and 39" and paragraph (c)(2) is amended by changing

"35" to "36" in all three locations.

§ 30.53 [Amended]
30. The introductory text of 8§ 30.53 is amended by changing "35"
to "36."

PART 40 - DOMESTIC LICENSING OF SOURCE MATERIAL

31. The authority citation for Part 40 continues to read, in part,
as follows:

AUTHORITY: Sec. 161, Pub. L. 83-703, 68 Stat. 948, as amended
(42 U.S.C. 2201); Sec. 201, Pub. L. 93-438.88 Stat. 1242 as amended
(42 U.S.C. 5841)* * *,

§ 40.5 [Amended] -

32. In § 40.5, paragraph (b)(1) is amended by changing "35" to

"36" in the first sentence.
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PART 51 - ENVIRONMENTAL PROTECTION REGULATIONS FOR DOMESTIC LICENSING
AND RELATED REGULATORY FUNCTIONS

33. The authority citation for Part 51 continues to read, in part,
as follows:

AUTHORITY: Sec. 161, 68 Stat. 948, as amended (42 U.S.C. 2201);
secs. 201 as amended, 202, 88 Stat. 1242, as amended, 1244 (42 U.S.C.
5841, 5842).

§ 51.22 [Amended]
34. In 8§ 51.22, paragraphs (c)(3), (c)(10) and (c)(14) are
amended by adding "36," after "34, 35."

§ 51.60 [Amended]
35. In § 51.60, paragraph (a) is amended by adding "36," after
"34, 35."

§ 51.66 [Amended]
36. In § 51.66, paragraph (a) is amended by adding "36," after

"34, 35."

§ 51.68 [Amended]
37. Section 51.68 is amended by adding "36," after "34, 35,".
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PART 70 - DOMESTIC LICENSING OF SPECIAL NUCLEAR MATERIAL

38. The authority citation for Part 70 continues to read, in part,
as follows:

AUTHORITY: Sec. 161, Pub. L. 83-703, -68 Stat. 948, as amended
(42 U.S.C. 2201); sec. 201, Pub. L. 93-438, 88 Stat. 1242, as amended
(42 U.S.C. 5841)* * *,

§ 70.5 [Amended]

39. In § 70.5, paragraph (b)(1) is amended by changing "35" to
Il36. n

§ 70.20a [Amended]
40. In § 70.20a, paragraph (b) is amended by changing "35" to
"3g." ’

PART 170 - FEES FOR FACILITIES, MATERIALS,
IMPORT AND EXPORT LICENSES, AND OTHER REGULATORY SERVICES
UNDER THE ATOMIC ENERGY ACT OF 1954, AS AMENDED

41. The authority citation for Part 170 continues to read, in
bart, as follows:

AUTHORITY: 31 U.S.C. 9701, 96 Stat. 1051; sec. 301, Pub. L. 92-
314, 86 Stat. 222 (42 U.S.C. 2201lw); sec. 201, 88 Stﬁt. 1242, as amended
(42 U.S.C. 5841)* * *,
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§ 170.2 [Amended]

42. In § 170.2, paragraph (a) is amended by changing "35" to

l|36 . "

A

Dated at Rockville, Maryland, this.)/ day

For the Nuclear

of; onA , 1993,

egulatory Commission.

AN

Yamuel J. Chilk, ]

-
Secretary of the {Commission. \
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April 4, 1991

Stephen A. McGuire, Ph.D.

Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Stephen,

Enclosed you will find the comments from Craig Barnett and myself concerning the
' proposed 10 CFR Part 36 regulations. We would be happy to elaborate further on any of
the points raised.

We appreciate your comments concerning the AOT Irradiator Simulator video that you
reviewed. Everyone who has become familiar with the simulator shares your view concerning
its usefulness as a training tool for operators.

Martin A. Welt, Ph.D.
Chairman
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Alpha Omega Technology, Inc.

COMMENTS ON PROPOSED AMENDMENTS TO 10 CFR PART 36

Submitted by:

Martin A. Welt, Ph.D.
Chairman

and

Craig W. Barnett
Director of Engineering

Alpha Omega Technology, Inc.
1279 Route 46
Parsippany, NJ 07054

1. SECTION 36.15 - START OF CONSTRUCTION

Licensing an irradiation facility prior to initiating construction is highly undesirable
for the following reasons:

1. The NRC should not need control over a company’s intention to build an
irradiator. Rather, the NRC is more interested in the actual radiation aspects
of the facility, systems, shielding, procedures, etc., relating to the irradiator.

2. A company initiating construction of an irradiator generally has invested a lot
of time, effort and money in the design of the irradiator, ensuring that it meets
all applicable regulations and standards. Commencing construction implies
that the company feels there will be no significant complications licensing the
plant to operate with radioactive material. Should the NRC elect not to issue
the company with a license once the facility is completed, that is a risk the
company has elected to take.

3. We do not believe it is legal or appropriate for the NRC to set a rule making
it "illegal" for a potential licensee to begin construction, at its own risk, if they
so desire. We are concerned that the NRC can politicize this type of a rule,
by delaying or preventing companies with all necessary qualifications from
getting into the business. How, for example, could a potential licensee hope
to speed up the review process, if its financing were dependant on an approval
by a certain reasonable date. The NRC could prevent the plant from being
built simply by delaying the review process. This is not right, and would lead
to unnecessary and costly litigation.

4/4/1991 Page 1of 7




Alpha Omega Technology, Inc.

4. For a company with past experience in the construction and operation of
irradiation facilities, especially those of a standard irradiator design, for which
experience exists, there is precious little the NRC review can add for a new
site approval. The company must obtain land use approval from local
authorities, and if the site is approved for industrial usage without a negative
covenant regarding non-nuclear applications, then the risk to the company
would be small if it went ahead with construction before the formal NRC
approval was given.

5. Construction of an irradiator generally takes between 12 and 18 months. This,
along with preplanning and design time, is a fairly long period of investment
prior to seeing any return. If licensing were required before the construction
begins, licensing could only be initiated following completion of the final to-
build drawings. This would easily add 6 months to a year onto the
construction process, making it much more costly to initiate a new project.
Further, start-up companies would be adversely effected to the point where
start-up capital requirements might preclude starting the company at all, thus
harming the industry as a whole.

2, SECTION 36.23 ACCESS CONTROL
2.1 REQUIREMENT FOR PHYSICAL BARRIERS

It is important that personnel access and product access be treated separately.
In many large irradiators, personnel access is separate from product access,
especially when product is conveyed into the radiation room using some form
of conveyor system.

1. Personnel Entrance Access Control

This refers to access gates or doors used exclusively by personnel or by
personnel and product. (The latter would be a common situation in a
manually loaded batch irradiator.) Section 36.23(a) adequately covers
the access control requirements for these access points.

2. Product Entrance Access Control

We question the wisdom of requiring a physical barrier, i.e. a door,
with a key lock for every access way into the irradiator. This makes
sense for a personnel access system, but not for product portals
coupled with a conveyor system. Today’s irradiators process product
at rates as high as one pallet per minute. To require a keyed entry for
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each pallet, followed by a locking of a door that does not interfere with
the conveyor system, would be quite an undertaking. After 25 years of
experience with 30 to 50 large commercial irradiators, the NRC has
excellent statistical data to endorse other types of electro-mechanical
systems that provide truly impressive access control, without
encumbering a operations.

The requirement for a physical barrier at product entrances should be
altered to include other access control methods. Physical barriers in a
large number of facilities are the cause of many maintenance and
downtime problems, and have in the past resulted in numerous
regulatory infractions. AOT would endorse more appropriate methods
in some irradiation facility’s such as the use of a variety of redundant
light screens or photo-eyes. The light screens or photo-eyes create an
invisible barrier through which only pallets are allowed to pass. Any
‘ unauthorized access results in immediate shut down of the irradiator.

Fewer moving parts, especially in facilities operating 24 hours a day at
high throughput rates, will result in a more secure and reliable system
than a physical barrier. We are concerned that adding more "safety"
features will bring on more maintenance problems, which may
ultimately lead to the safety problems the additional safety features are
seeking to avoid.

Further, the physical barrier at a product entrance is not as necessary
as a visual deterrent against entering the irradiator as it is at a
personnel entrance. Most often, the space is filled with conveyor
equipment, or is of a small size, which makes the purpose of the
opening evident. Finally, large hanging conveyor systems which might

‘ have a flat floor entrance (unlike roller conveyor or shuttle car
conveyor systems) can use a car or tote held at the entrance to act as
a barrier to deter personnel from using the product entrance for
entering the irradiator.

2.2 SECTION 36.23(b) - ENTRY WARNING ALARMS
22,1 UNATTENDED OPERATION

We believe it is not appropriate to require that an audible alarm be
heard "by at least one other person on site", who is "trained or
prepared to promptly render assistance". This would required "coupled
l crews" for every entry. In most irradiators operating around the clock,
crew size is small, especially on back shifts. If a clerical person heard
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the audible indicating entry, and were in a different part of the
building, they would not know whether something happened to the
operator. An overseas irradiator uses a mandatory remote phone dialer
that is carried into the radiation room on weekends when only one
person is on duty. The device requires that a button be held down to
prevent dialling out. The theory being that if anything happened to an
operator, the button would be let go, and the call would go through.
They have used this system in Holland for years with no problems that
we know of.

We favor unattended operation for approved automatic conveyor
systems for the reason that if something goes wrong, a sensor would
activate a telephone call to an operator who is on call. In most cases,
the problem is a mechanical one, or perhaps a momentary power
outage. If no one responded, the only loss would be processing time.
We do not believe that any response to a shutdown signal should be
made rapidly. It is better to have time to contemplate what took place,
and the steps necessary to remedy the situation. If there is a source
hang-up, one of the worst sorts of problems, we still believe it would
be better for it to occur while the facility is operating unattended. The
facility is designed to provide the shielding required. If one or two
workers were present, there is always a possibility that they will try to
correct the situation in an unorthodox manner. It is better for the
auto-dialer to notify someone on call, who will arrive prepared to
analyze the situation in a cautious manner than to charge ahead.

ENTRY WARNING ALARMS

In most facilities, warning lights are located adjacent the personnel
gates. These lights indicate different phases of operation including
when the source is in its safe storage position, when it is in motion, and
when it is in the operate position. No other warning lights are
generally present. Facilities also use audible warning alarms to notify
personnel that the source rack is in motion, or that an emergency
condition, such as a violated interlock, is occurring.

Currently, 36.23(b) calls for both a visible and audible alarm should an
interlock be broken. This is vague as it does not directly state to whom
that visible alarm is intended. This should be clarified.

It would be prudent that the person violating an interlock should be
able to see the visible warning light. In most facilities this is currently
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not feasible, as once you have broken the interlock, you are already
beyond the warning lights. The solution is to locate a light at the end
of the first length of the maze(s) providing a clear visual warning not
to proceed any further to an individual who has violated an entrance
interlock. This would significantly enhance safety, and help to avoid
accidental personnel radiation exposure.

3 SECTION 36.33 - IRRADIATOR POOLS AND WATER TREATMENT SYSTEMS

31  WATER TREATMENT SYSTEM ROOM

Any water leaking from the water treatment system room is considered
contaminated until proven otherwise. Should a water pipe rupture
downstream of the water pump, a large amount of source storage pool water
may be pumped from the pool. This water would readily find its way down
drains or out the door, possibly causing local contamination. A simple solution
can be incorporated in water treatment system rooms to protect against this
accidental contamination. The base of the walls around the room can be
dammed providing sufficient containment for the maximum volume of water
which may be lost from the top of the source storage pool and a ruptured
Deionizer regeneration water settling tank. Any drains in the floor should be
eliminated, and access steps provided to enter an exit the area. Thus if spilled
water is contaminated, it would be contained in a small well defined area from
which it can be collected and effectively disposed of.

3.2  SECTION 36.33(e) - WATER PURIFICATION SYSTEM

There is some debate as to the need to operate the water treatment system
on a 24 hour basis. The paragraph in question provides an operating
specification in terms of a minimal acceptable measure of water quality. This
is a proper approach. Some operational specification is necessary, such that
plant operators know exactly when they are able to operate the irradiator
without the water treatment system in operation, and for how long.

It should be noted that if the water treatment system is not operational for a
period of time, and if, as a results, the pool water quality is not up to
acceptable standards, it doesn’t make sense to force a facility shut-down. This
only prolongs the length of time that the source rack is exposed to the low
quality water. In these situations, it is preferable to maximize facility
operation in order to maintain the source rack out of the pool water as much
as possible. In fact, even when not operational, it is preferable to store the
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source rack in its exposed position to prevent damage. The irradiator’s
interlocks will return it to the source storage pool should any interlocks be
violated.

Further, if a maximum time limit for water treatment system shut down is
provided, and a facility elects to shut their water treatment system down for
the duration of that maximum time, there should be a specification for the
length of time that the water treatment system shall be operated at the end
of the shut down time period. If at the end of this period water quality is
within specification, the only purpose of operating the water treatment system
is to check the system operation. It is not necessary therefore to operate the
system for only 10 minutes or so, before allowing another long term shut
down. We recommend 1 month between required operational checks of the
water treatment system.

It should be recommended, however, that even if the water quality is better
than the minimum specification, it is a good idea to operate the water
treatment system on a regular basis to maintain water circulation around the
source rack.

SECTION 36.51 - SIMULATOR TRAINING

A paragraph should be inserted into this section covering the use of control system
simulators as part of an overall training program. Should an irradiation facility wish
to include a simulator as part of their training program, simulator operation time
should count towards the overall operation time required to become a qualified plant
operator.

A control system simulator should mirror to actual control system in the plant, having
the same layout and functionality. An instructor’s panel can be used to simulate any
alarm condition, exposing the operator to all possible operational variations. Further,
a simulator is useful in allowing operators to continuously repeat critical control
system operations such as the start-up procedure.

The use of a simulator in training will lessen the possibility of an "in-training"

operator making a mistake during actual operations, and will thus enhancing overall
operational safety.
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5. OPERATING AND EMERGENCY PROCEDURES

The following requirements should be included:

1. The licensee should contact the closest hospital that is familiar with the
treatment of radiation injury. The hospital name and telephone number
should be clearly recorded and posted.

2. The local fire and police department should be invited to the facility annually
to familiarize themselves with the layout, problems and procedures associated
with a potential emergency requiring their services at the facility. This should
be an annual exercise, and should be documented in the facility’s QA manual.
The emergency numbers should be clearly posted in strategic locations within
the facility.
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Marvin I. Lewis
7801 Roosevelt Boulevard
Suite 62
Fhila.. FA 19152
(215)624-1574
In the matter of NRC FProposed Rule: Licenses and Radiation Safety
Regquirements for Large Irvadiators(SBFRS0008,12-4-70.)

I respectfully and uwrgently request that specific concerns

quire that Philadelphia may not be considered as an acceptable
site for an large irvadiator. The specific concerns are as
follows:
1. FPhiladelphia has a department which does inspecticons for
safety and compliance with the various building codes.
2. This Fhiladelphia department has been traditionally remiss in
its duties recently causing a major disaster in & high rise in
the middle of the most dernsely populated section of this city of
2,000,000,
3. The Froposed Regulation depends upon lecal cordinance to
| provide some of the safety regquired. This enforcement of local
regulation in Fhiladelphia depends upon bribery according to
statements of the Fire Commissioner to Jill Forter. a reporter
for the Daily News.
4, Other means to meet local regulation includes an 150.00 bribe
to L&I officials alleged by local TV staticons.

. Since Fhiladelphia is alleged to operate its inspections on a
aystem of bribes. and since this system of bribes has failed to
protect this citys. and since the proposed regulaticon depends upon
local enforcement which is dubicus in Fhiladelphia. I
respectfully request that Fhiladelphia be specifically excluded
as an acceptable site for a large irvradiator in the proposed
regulation.

Respectfully submitted.

arion / o)
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April 10, 1991
91 AR 17 K054

Eecretary of the Commission In the Matter of
U.Z2. Nuclear Requlatory Commission 35 FR S0C03 _—
; L - e F STIERET /
Washinaton. D.C. 20555 yr e e UE SLURE TAR Y
; DUCKLE TING & SERVICE
BRANCH

Dear Madame or Sies

Fleaze accept the following supplemental comments for the record in the
fNRC "= Rulemaking on Licensing and Radiation Regulatory Requirements for Larae
Irradiataors. They are submitted on behalf of the Environmental Coalition on
Huclear FPower, Food and Water, Inc.. and for the Committee on Radiation and the
Environment of the Pennsvlvania Chapter of Sierra Cluno. Thev are meant to

e SO U AL .- o i = A X i =5 xid [~ e T~ Y T 1o ]
scoomrany our comments submitted in February on S5 FR S000CE.

The most glaring deficiency in the Commission’s Draft Rule for Large
irradiztors was the total lack of detailed siting criteria for these
facilities. Thev are expected to contain and operate with large quantities of
nianlv radicactive source materials, either cobalt-60 or water-soluble cesium-
137, with which an accident of major severity and decontamination expense has
alreadv been experienced. They are being designed and operated by companies of
niahly dubious character whose regulatory history is already scarved with
numerous instances of violations ranging from the frivial stupid variety to
those found to be criminal in nature. They are designed for uses that will
cause thewm to be located at sites in densely populated urban areas for food
irradiation and treatment of sewaqe sludge and aarbace, as well as in food-
producing and processing areas where the aaricultural -productivity of the land
is of vital importance. \

For these reasons, among many others, it is absolutely imperative that the
MRC provide a full Frogrammatic Environment Impact Statement detailinag the
effects of the entire system of production and utilization and waste management
for the entire industry anticipated by the Department of Energy, proponent of
this commarcial uses of this technoloay, and the NRC. The Environmental
fAzsessment (EA) is wholly insufficient and fails to address even the issues
cited above, much less all others associated with the licensing and operation
af & maior new nuclear industry that threatene tp be porvazivz in the ULE. and
abroad.

] L]

We request the NRE to withdraw its EA and FONSI and take the time and care
to produce a complete PEIS pn Larage Irradiators. Not to do so would be an act
of negligence, arbitrary, capricious, and extremely contrary to the public
interest and to the NRC's responsibilities under both the Atomic Energy Act,
Eneray Reorganization Act, and the National Environmental Policy Act., as well s
as Llean Alr Act and Resource Conservation and Recovery Act.

Sincerely,
//?4,5/965'yél/6?4ﬁézgxz¢¢ﬂ

Judith H. Johnsrud, Ph.D.
Director, ECNP, Research Director. FiW

¢ Co-Chair, FA Chapter CORE, Sierra Club
/1 h{i’ Ah il - :
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U .)Nl L‘ National Institutes of Health
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(301) 496- 2254

SFEICE OF SECRETARY April 12, 1991
:” JCKETIN ."'. SERVICE

BIRANUH

Secretary, U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Docketing and Service Branch

Dear Sir:

' Thank you for the opportunity to comment on the proposed new 10 CFR Part 36
(Federal Register Notice dated December 4, 1990), which addresses licensing and
radiation protection requirements for large gamma irradiators. The extension
of the deadline to April 15, 1991 for submission of our comments is very much
appreciated.

It appears that the proposed regulations have been written with large industrial
irradiators in mind and are intended to prevent the specific types of accidents
experienced with industrial type irradiators. As such, these proposed
regulations will place unnecessary restrictions on the use of large irradiators
for biomedical research by small groups of highly trained individuals. It is
stated in the Federal Register Notice that it is not the intention of the NRC
to "unnecessarily restrict the use and growth" of large irradiators; therefore,
the NIH requests that the NRC revise the regulations in the new Part 36 with more
consideration given to the type of use of the irradiator.

‘ The NIH is licensed by the NRC for use of up to 2000 curies of cobalt-60 in an
AECL Eldorado irradiator. Although this irradiator is designed for medical use,
it is never used for patients at the NIH. The purpose of our irradiator facility
is to irradiate in vitro cancer cell lines and occasionally small animals for
long periods of time (hours to days) at low dose-rate radiation. The facility
is used exclusively for basic science research directly related to identifying
approaches/conditions that may be used to improve cancer treatment, specifically
where radiation implants (brachytherapy) are used. Most of the experiments are
conducted over many hours; however, experimental samples are only taken
intermittently. Thus, long periods of time are devoted to simply irradiating
biological samples without the need to interrupt the irradiation period by
entering the room.

In 1988, the NRC granted the NIH a license amendment to allow unattended
operation of our Co-60 irradiator. The facility was redesigned to include
redundant warning systems (visual and audible), multiple locked barriers to
prevent unauthorized entry, and an automated telephone warning device to alert
an off site operator of irradiator shut-down. The NRC was obviously confident
that this redesign ensured that unattended operation of the irradiator was safe. ‘
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The facility has been inspected by the NRC on two occasions since this amendment
was approved and no violations or deficiencies have been found.

A copy of our license amendment allowing unattended use is enclosed so that you

‘may review our design. We hope that you will agree that a research facility

which operates for long periods of time without interruption does not require
all of the radiation protection features necessary to make an industrial
irradiator safe.

In particular,. the suggested regulations found in proposed Parts 36.23 (Access
Control), 36.31 (Control of Source Movement) and 36.65 (Attendance During
Operation) would place unnecessary restrictions on the wuse of research
irradiators. These regulations would require the following:

- On site presence of a trained operator when the irradiator is in use.
Another person, trained and prepared to render assistance if needed, must
also be on site.

The NIH and other biomedical research facilities would be
particularly affected by this regulation when performing the long
term irradiations previously described. Research personnel would
be required to spend entire days and nights doing nothing but sitting
at the irradiator console. This would be a terrible waste of
valuable research time.

- A lock on the primary entry door which is operated by the same key used
to move the source.

- A radiation monitor integrated to the primary entry door which would
prevent entry when high radiation levels are detected or when the monitor
malfunctions or is turned off.

These two proposed regqulations would require major renovations of
the NIH irradiator facility. Backup access controls, such as motion
detectors inside the irradiator room, redundant secondary physical
barriers and multiple visible and audible warning systems should
ensure that personnel do not enter the room when the source is
exposed.

We would be very interested in arranging a tour of our irradiator facility for
you and the NRC staff who are writing these proposed regulations. This would
be an excellent (and convenient!) opportunity to observe the operation of a large
research irradiator and to interview its users. Please contact me if you wish
to schedule a tour or if you would like more information concerning :our
irradiator facility. ' : ;

7
valkd

-
Radiation afet{ Officer, NIH
Attachment
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License No. 19-00?96-20. ~ HECEIVED

Docket No. 030-17872
Control No. 109040 , : SEP 1 2 1988

Department of Hea]th and ' NIH’ Radiation Safety

Human Services
ATTN: R.J. Augustine, RSO
National Institutes of Health
9000 Rockville Pike Bldg. 21 R
Bethesda, Maryland 20892

Gentlemen:
Please find enclosed an amendment’to your NRC Material License.

Please review the enclosed document carefully and be sure that you understand
all conditions. If there are any errors or questions, please notify the
Region I Material Licensing Section, (215) 337-5239, so that we can provide
appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed
radioactive materials in accordance with the conditions of your NRC license,
representations made in your license application, and NRC regulations. In
part1cu1ar please note the items in the enclosed, "Requirements for Materials
Licensees.' :

Since serious consequences to employees and the public can result from failure
to comply with NRC requirements, the NRC expects licensees to pay meticulous
attention to detail and to achieve the high standard of compliance which the
NRC expects of its licensees. .

You will be periodically inspected by NRC.  A-fee may be charged for
inspections in accordance with 10 CFR Part 170. Failure to conduct your
program safely and in accordance with NRC regulations, license conditions, and
representations made.in your license application and supplemental correspondence
with NRC will result in prompt and vigorous enforcement action against you.

This could include issuance of a notice of violation, or in case of serious
violations, an imposition of a civil penalty or an order suspending, modifying
or revoking your license as specified in the General Policy and Procedures for
NRC Enforcement Actions, 10 CFR Part 2, Appendix C.



Department of Health and 2 -
Human Services

~ We wish you success in operating a safe and éffective licensed program.

Sincerely,

ohn R. White, Chief
Nuclear Materials Safety Section C
Division of Radiation Safety

and Safeguards

Enclosures:
1. Amendment No. 06
2. Requirements for Materials Licensees




Licensee
In accordance with app]icat1on dated
) i June 8, 1988, .
- Departmerit of Health and Human Services 3. License number 19-00296-20 is amended in
: National Institutes of Hea]th ’ its entirety to read as follows:
4 2 Radiation Safety Officer, Bu11d1ng 21 T
‘ 9000 Rockville Pike Ly G 4. Expirationdate  gctgber 31, 1991
Bethesda, Maryland 20892 = ;* 5. Docketor Y . -
i Y ' - Reference No.  -030-17872
yproduct, source, andfor _ - Ty 7. Chemical andfor physical - 8  Maximum amount that licensee
special nuclear material L ” form .-may possess at any one time
: ST N T _under this license
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5 (s-84) : U.S. NUCLEAR REGULATORY COMMISSION PAGE 1 _or 3 __eaces

MATERIALS LICENSE Amendment No. 06

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 —438), and Title 10,
Code of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 40 and 70, and in reliance on statements and representations
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This
license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is
subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any
conditions specified below.

2

A. Cobalt 60 ':&‘ A“\See1ed sources ,'}% A. One source not
- - (AECL Capsule T to.exceed 2,000 curies
= , Type C 151) :

9., Authorized use
A. For use in an AECL E]dorado 78 te]etherapy‘un1t to perform 1r;361ation studies on .
cell cultures and sma]] an1mals., %. cico 1“‘ e

R

P —-—-—.- - P
e~ 1o

CONDITIONS A; 3

N

: 10. Licensed material sha]] be used only at Nat1ona1 Inst1tute of Health, Bu11d1ng 10,

3 ' Room B3-B44C-1, 9000 Rockville P1ke Bethesda, Mary]and i

11. A. Licensed material shall be used by, 1nd1v1dua1s designated by the NIH Radiation
Safety Comm1ttee.

B. The Radiation Safety Officer for this license is Robert J. Augustine, Ph.D.
12, Sealed sources containing 1icensed material shall not be opened by the licensee.

13. A(1) Any sea]ed source specified in Item 7.A shall be tested for leakage and/or
contamination at intervals not to exceed 6 months. Any source received from
another person which is not accompanied by a certificate indicating that a
test was performed within 6 months before the transfer shall not be put into
use until tested.

(2) Notwithstanding the periodic leak test required by this condition, any
licensed sealed source or detector cell is exempt from such leak tests
when the source or detector cell contains 100 microcuries or less of beta
and/or ?amma emitting material or 10 microcuries or less of alpha emitting
material.
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19-00296-20

Docket or Reference number

030-17872

License number

MATERIALS LICENSE
- SUPPLEMENTARY SHEET

Amendment No. 06
(13. continued) - ~ CONDITIONS ’

Any sealed source in storage and not being used need not be tested. Uhen the
source is removed from storage for use or transfer to another person, it shall
be tested before use or transfer. :

The test shall be capable of detecting the presence of 0.05 microcurie

of radioactive material on the test sample. If the test reveals the
presence of 0.05 microcurie or more of removable contaminat1on, the

source or detector cell shall be removed from service and decontaminated,
repaired, or disposed of in accordance -with Commission regulations. A
report shall be filed within 5 ddys of "the date the leak test result is
known with the U.S. Nuclear Regulatory Commission; Reg1on I,-ATTN: Chief,
Nuclear Materials Safety Branch, 475 Allendale Road,=King of Prussia,
Pennsylvania 19406: The report shall specify the source involved, the test
results, and corrective action taken. Records of leak test results shall be
kept in units of microcuries and shall be maintained for .inspecticn by the
Commission. Records may be disposed of fol]owing Commission inspection.

Tests for 1eakage and/or contam1nat1on shal] be performed by the licensee
or by other persons spec1f1ca11y licensed by the Comm1ss1on or an Agree-
ment State to perform such serv1ces.. y :

14. The licensee shall not perform repa1rs or alterat1ons of the 1rrad1ator in-
volving removal of shielding or access to the licensed materia}l. Removal,
replacement, and disposal of sealed sources in the irradiator shall be per-
formed by a person spec1f1ca11y licensed by the Commission or an Agreement
State to perform such services.
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15. Licensed material shall not be used in or on human beings.

Q. After each installation of Cobalt 60 sources and prior to initiation of the
irradiation program, a radiation survey shall .be conducted to determine the maximum
radiation Tevels in each area adjoining the irradiation room. A detailed report
in duplicate of the results of the surveys shall be sent to the Nuclear Materials
Safety Branch U.S. Nuclear Regulatory Commission, Region I, 475 Allendale Road,

King of Prussia, Pennsylvania 19406,
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(17. continued) CONDITIONS

17. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below.
The Nuclear Regulatory Commission's regulations shall govern unless the state-
ments, representations-and procedures in the licensee's application and corre-
spondence are more restrictive than the regulations. -

A. Application dated December 18, 1985 :
B. Letter dated December 11, 1986 .2 3 <.
C. Letter dated June 8, 1988w B ‘_’“‘““~?!,f;
D. Letter dated August 15 %1988 - A
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_For the U.S._Nuclear Regulatory Commission g
SEP 0 6 1988 .
Date % . :

ear Materials Safety Branc
gion I
ing of Prussia, Pennsylvania 19406
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REQUIREMENTS FOR MATERIALS LICENSEES

As a holder of an NRC material license, you must:

1.

Operate in accordance with NRC regulations contained in 10 CFR Part 19,
"Notices, Instructions and Reports to Workers; Inspections," 10 CFR Part
20, "Standards for Protection Against Radiation;" and other applicable
regulations. .

. Possess radioactive material only in the quantity(ies) and form(s) in-

dicated in your license.

. Use radioactive material only for the purpose(s) indicated in your license.

Notify NRC in writing of any chahge in mailing address (no fee required if
the location of radioactive material remains the same).

Request and obtain appropriate amendments if you plan to change the owner-
ship of your organ1zat1on change locations of radioactive material, or
make any other changes in your facility or program which are contrary to

. your license conditions or representations made in your license application

and any supplemental correspondence with NRC. A license fee may be charged
for the amendment as specified in 10 CFR Part 170.

Submit a complete renewal application with proper fee or termination request
at least 30 days before the expiration date on your license. You should
receive a reminder notice approximately 90 days before the expiration date.

However, it is your responsibility to file a renewal application at the

proper time. Possession of radioactive material after your 11cense expires
is a violation of NRC- regulations.

Request termination of your license if you plan to permanent]y d1scont1nue
activities involving radioactive material.
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C' DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

""mm National Institutes of Health
Memorandum
Date September 14, 1988 )
From - Radiation Safety Officer, NIH

Subject Amendment of NRC License No, 19-00296-20 (Eldorado 78 Teletherapy Unit)

To Dr._James Mitchell
" Radiobiology Section
ROB,COP,DCT, NCI

- This is to advise you that the USNRC has granted our request for
‘ amendment of the subject license to permit the unattended operation
of the irradiator during long irradiation times. A copy of the amended
License No. 19-00296~20, amended in its entirety as Amendment No, 6,
is attached for your information and records.

Please note that this amendment was granted pursuant to the NIH
commitments stated in our letter of June 8, 1988 as subsequently
modified by our letter of August 15, 1988,'including the revised
RADIATION SAFETY PROCEDURES MANUAL FOR OPERATION OF IRRADIATOR
(ELDORADO. 78) .

As the Authorized Custodian of this unit, please ensure that all
radiation safety procedures, including the requirement to test certain
alarms and safety systems prior to unattended operation and to include
"this testing procedure in your training programs, are adequately followed.
_ Accomplishment of these required tests should be documented in the

. . . operating log each time prior to unattended operation.

Please contact your,Areé Health Physicist, Ms. Lynn Jenkins, if you-have
any questions regarding this amendment or the required procedures.

N 2l

R.J. Augustine, Ph.D.

Attachment

cc: Dr. Jacob Robbins, Chairman, NIH Radiatiod Safety Committee
Dr, Eli Glatstein, Chief, ROB, COP, DCT
Dr. Robert McKinney, Director, Division of Safety
Mr. Norman Mansfield, Acting Director, ORS
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( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Natlonal Institutes of Health
Bethesda, Maryland 20892
Bullding : 21

Room : 110

(301) 496- 2254

August 15, 1988

U.S. Nuclear Regulatory Commission

Nuclear Materials Safety Section B
Division of Radiation Safety and Safeguards
Region 1

475 Allendale Road

King of Prussia, PA 19406

Re: License No. 19-00296-20
. Control No. 109040

Dear Sir or Ms:

This is an amendment to our request dated June 8, 1988 regarding

amendment of License No. 19-00296-20 to permit unattended operation
of the Eldorado 78 irradiator.

Following the suggestions of Mr, Jack Davis of your office, we have
revised pages 5 and 6, IRRADIATION PROCEDURES, and page 14, TRAINING
REQUIREMENTS, to specify that certain alarms and safety systems shall

be tested prior to unattended operation and that such testing requirement

be included in the training program for the Authorized Custodian and
Designated Users.

Copies of revised pages 5,6, and 14 are enclosed. These revised pages
should replace the pages in our June 8, 1988 submission.

. The suggestions of Mr. Jack Davis are appreciated, I trust, with these
revisions, that favorable consideration of our request for amendment

can now be accomplished. 1f you have further questions or need additional
information, please contact me at FTIS 496-2254,

Since ely,

R. J Augustine, Ph D.
Radiation Safety Officer, NIH
Enclosures

cc: Dr. Jacob Robbins, Chairman, NIH Radiation Safety Committee
Dr. James Mitchell, Radiobiology Section, ROB, COP, DCT, NCI
‘Dr. Eli Glatstein, Chief, Radiatiomn Oncology Branch, COP, DCT, NCI




Irradiation Procedures

The irradiator may be operated ONLY by:
- the Authorized Custodian (individual responsible for
supervision of use, approved by the NIH Radiation
Safety Committee)
- a Designated User; see Appendix A for sample form used
to list Designated Users.

Users must be familiar with the operating instructions and
adequately trained in proper operation and emergency procedures.

Continuous irradiation is allowed without a Designated User
present ONLY after safety devices have been tested and when the
restrictions on access and warning devices detailed in the
section Description of Irradiator have been activated. The
following safety devices must be tested prior to each unattended
use:

- door interlock (B3-B44C-1)

~ warning lights at entrance to B3-B44C and inside B3-B44C
- infrared motion detector inside B3-B44C

- telephone alert

- area radiation monitor in B3-B44C-1

1. Obtain machine operating keys from secured location. All
individuals must wear personnel dosimeters before enterlng
the irradiation room.

2. Visually check to make sure all persons are out of the
irradiator room.

3. Test safety devices listed above if irradiator is to be
operated unattended. If any of these devices fail to
operate properly do not proceed with irradiation. Secure
the area and notify Radiation Safety. 1If safety devices
operate properly continue with irradiation procedure.

4, Place samples to be irradiated in desired geometry. Consult
manufacturer's operating manual.

5. Set conditions for irradiation on control console.

6. Activate all restrictions on access and warning devices if
irradiator is to be operated unattended.

7. Begin irradiation.




8. The source is returned to the "Beam Off" position:
a. at the end of the predetermined time as set on the
preset timer.
b. by pushing the Emergency stop pushbutton on the control

panel.
c. by power interruption.
9. Deactivate keyswitch and remove key.

10. Via the TV monitor, check to see that the source rod has
retracted and that the warning lights on the irradiator are
no longer lit. Check warning lights outside the irradiator
room. If all lights indicate source is no longer exposed,
open the door to the irradiator room and check the area
monitor on the ceiling to assure safe entry. If any one
monitor indicates unsafe conditions, DO NOT ENTER ROOM! !
Consult Emergency Procedures.

11. Record required data in use log (Appendix B).

12. Return keys to secured location.

Description of Irradiator

Safety Systems

The room housing the cobalt-60 irradiator is posted with the
appropriate radiation signs according to 10 CFR 20.203. An
emergency procedure sheet is posted at the control console and at
the irradiator.

Several protective devices are incbrporated~into the unit. The
source and the source drawer will remain in the "Beam Off"
position or return to "Beam Off" position when:

1. Electrical power supply fails,

2. The door interlock has been activated by means of the
irradiator room door being opened during irradiation or
by detection of entry into the irradiation room by the
infrared detector.

3. Air pressure in the pneumatic system falls below
35 psig.

4. An Emergency Stop pushbutton is depressed on the west
wall of B3-B44C-1, either side of the main frame of the
irradiator or on the control console outside the room.




The individual conducting the leak test shall record this in the
Use Log, Appendix B.

Routine Compliance Surveys

Such surveys w111 be conducted at yearly intervals and consist of
the following:

1.
2.

3.

4.
5.

Insure proper operation of all interlocks on irradiator.
Measure exposure rates at all accessible points around the
irradiator using a portable ionization chamber and insure
that levels are within regqulatory limits.

Checks for compliance with provisions of this manual
including adherence to Irradiation Procedures and proper
training of operators.

Inspect area radiation monitors for proper operation.
Document completion of survey in the Use Log (Appendix B).

Training Requirements

Training for the Authorized Custodian will include:

1.

Attendance at the course, "Radiation Safety in the
Laboratory", presented by the Radiation Safety Branch.
A schedule for a recent course is shown on the next page.

Irradiator safety training provided by the Radiation Safety

Branch to consist of at least the follow1ng°

a. Contents of this manual.

b. Demonstration of the proper operation of the
irradiator. This will include instructions for testing
safety devices before each unattended operation as
described in the section Irradiation Procedures.

c. Emergency procedures.

Training for Designated Users will include:

1.

Designated users (operators) are required to complete the
above program. The Authorized Custodian of the irradiator
will be responsible for accomplishing item 2.

The Authorized Custodian will enter the name of Designated
Users on List of Designated Users (Appendix A), note the
date of training, and sign the form to certify that the
Designated User is properly trained.

14
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C’ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
ety National Institutes of Health
Memorandum
Date July 14, 1988

From Radiation Safety Officer, NIH
Subject Additional NRC Requirements for Unattended Teletherapy Irradiator Use

To The File

Mr. Jack Davis, NRC Region I, called today to advise of additional
requirements before they will grant our request for license amend-
‘ ment to permit unattended operation of the teletherapy irradiator.

These are as follows:

1. Commit to test all alarms prior to each wunattended use.

( I suggested to Jack that we specify which alamms or safety
systems would be tested before each use of the irradiator
in the unattended mode, rather than "all alarms", and he
agreed with this suggestion, as long as we include all those
that are critical to safety, i.e., door interlocks, warnings,
remote telephone alerting system, etc.)

2. Commit to include this testing requirement in the training
program for the Authorized User and the Designated Users,

Jack Davis further suggested that we initiate the written action on

. this, as an addition to our license amendment request, in response to
his telephone call, rather than waiting for NRC to send us a letter
which may take another month,

Our communication to the NRC on this matter should reference the
Control Number 109040.

The appropriate HP (Lynn or ?) should discuss these new requirements
with Dr., Jim Mitchell and staff and should prepare a suitable letter
which specifies the. "before unattended use'" testing procedure and
defines which alarms and/or safety systems will be tested each time.
Please make sure that all those critical to safety are included. Also,
we need to commit to having such testing requirement and procedures
included in the required training for users of this irradiator.

Jack Davis' phone number is FTS 346-5250, in case we need to communicate

directly with him. Q& W

R.J. Augustine, Ph.D.
cc: Broseus, Fowler, Jenkins, Dr. Robbins.




DEPARTMENT OF HEALTH & HUMAN SERVICES * Public Health Service

National Institutes of Health
Bethesda, Magland 20892
Bullding : 2

Room :

(301) 406- 2254

June 8, 1988

U.S. Nuclear Regulatory Commission

Nuclear Material Safety Section B

Division of Radiation Safety and Safeguards
Region I '

475 Allendale Road

King of Prussia, PA 19406

Re: License No. 19-00296-20

Dear Sir or Ms:

This is a request to amend License No. 19-00296-20 to authorize
operational procedures different from those specified in
Attachment 9.1 to license renewal application dated December 18,
1985, and to provide you a copy of our revised "Radiation Safety
Procedures Manual for Operation of Irradiator (Eldorado 78)"
which incorporates the new operational procedures.

The specific change requested is authorization to operate this
irradiator without a designated operator in constant attendance.

Long irradiation times are needed to achieve the radiation doses
required for the research being done with this unit (up to 72
hours continuously with the current source activity, and longer
times as the source decays). This irradiator is not used for,
or authorized for patient treatment. With the system of
interlocks and control methods described in the enclosed revised
manual, we believe that this irradiator can be operated safely
without an operator in constant attendance. We believe that
unauthorized access to the irradiator room is well controlled
and that the safety interlocks and warning systems will function
appropriately to prevent radiation exposure if someone should
gain unauthorized access.

We have verified the proper functioning of these safety systems.




Your prompt review and approval of this request will facilitate
continued research using this unit. Please contact me at FTS
496-2254 if additional information is required.

Sincerely,

R.J. Augustine, Ph.D.
Radiation Safety Officer, NIH

Enclosure

cc: Dr. Jacob Robbins, Chairman, NIH Radiation Safety Committee
Dr. James Mitchell, Radiobiology Section,
ROB, COP, DCT, NCI




This page
revised; 5/88

National Institutes of Health
Division of Safety

Radiation Safety Branch

RADTATION SAFETY PROCEDURES MANUAL
FOR
OPERATION OF IRRADIATOR
(ELDORADO 78)

IN CASE OF ANY EMERGENCY INVOLVING THIS IRRADIATOR, CALL RADIATION SAFETY

AT 496-5774. AFTER NORMAL WORKING' HOURS, CALL 116 AND REQUEST RADIATION
SAFETY ASSISTANCE.

Manufacturer of Irradiator Atomic Energy of

Canada Limited (AECL)

Model Eldorado 78

Radionuclide -

Cobalt 60

Rated Capacity 2000 Curies

Source Activity

553 Curies on 5/23/88

Location of Irradiator Building 10 Room B3-B44C-1

Individual Responsible for . .
Supervision of .Use : Dr. James Mitchell .

(Authorized Custodian) ’ 3 Name

Address

496-7511

Telephone

U.S. Nuclear Regulatory Commission License Number: 19-00296-20
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INTRODUCTION

The AECL Eldorado 78 cobalt-60 irradiator is a high activity
sealed source machine which is capable of producing uniform
radiation fields for radiobiological research. This -unit is
licensed by the U.S. Nuclear Regulatory Commission as an
industrial type irradiator for research purposes only, even
though it is designed for medical use. The Co-60 radiation
sources supplied by AECL are doubly encapsulated in stainless
steel and comply to ICRP Report No.18. A measurement
certificate is supplied with each source. The Eldorado 78 is
designed to contain a pneumatically driven sealed source which,
when not in use, is contained in a heavily shielded sourcehead.
The source can be brought to the "Beam On"™ position only when
the sourcehead is directed at the floor or the west wall. This
unit meets the recommendations of the International Commission
on Radiological Protection, ICRP 15, paragraph 139, "Teletherapy
Protective -Source Housing" and National Council on Radiation
Protection and Measurements Reports No. 33 and 34. The source
head assembly is attached to the base and main frame and is
installed in the NIH, Building 10, Room B3-B44C-1. This heavily
shielded room is in the third subbasement of the Clinical Center
in the Radiation Oncology Department. This is a controlled
access area that is secured after normal working hours.
Housekeeping, engineering and other ancillary personnel are not
permitted in the area after hours. The sourcehead securely
shields the cobalt-60 when the machine is not in use and
requires key controlled power activation to move the source to
the "Beam On" position. The key switch is mounted on the
control console located in B3-B44 outside the irradiator room.
Safety interlocks and other protective devices must be properly
engaged in order for the machine to emit radiation. Emergency
stop pushbuttons are located on the control console, the west
wall of B3-B44C-1 and on either side of the main frame of the
unit. Interruption of any safety device will return the source
to the "Beam Off" position. Access controls and warning devices
used when a designated user is not present are detailed in the
section, Description of Irradiator. Specific details of

operation are covered in the manufacturer's Operations Manual
(Appendix C).




EMERGENCY Procedures

Alarm Conditions

An area radiation monitor is installed in the room housing the

irradiator to indicate hazardous exposures via audible and

visual alarms which will be activated if the door is opened and
the cobalt-60 source retraction mechanism has malfunctioned
leaving the source in the unshielded position. Also, the large
warning lights at the door entrances to B3-B44C and B3-B44C-1
and inside B3-B44C-1, the red light on the control console and
the red light on the irradiator itself (seen via TV monitor)
will remain 1lit if the source remains in the "Beam On" position.
See Drawing 1 for location of radiation monitor and warning
lights. Should any of these conditions exist, i.e., audible
alarm sounds and/or warning lights remain 1it when door to B3-
B44C-1 is opened, the irradiator is to be taken out of service
at once and the following steps taken: '

1. Do not enter the room. /

Secure door to irradiator room. Secure keys to irradiator

control console. Doors to B3-B44C and B3-B44 should be
locked.

2. Notify the Radiation Safety Branch at 496-5774. If after
normal working hours, dial 116 to get the NIH Fire
Department. The NIH Fire Department will use the Emergency
Call List to obtain assistance from Radiation Safety

staff,

3. Notif; the Authorized Custodian shown on fhe cover of this
manual. '

4. Do not attempt to repair the irradiator.

5. Do not attempt to operate the irradiator without clearance

from Radiation Safety.

6. Give a written description of the event in the user log.

Contact Radiation Safety at 496-5774 if there are any questions
about the safety of the irradiator.

An emergency procedure sheet is posted at the control, console
and at the irradiator.

For more information on safety systems see the section of the
manual entitled Description of Irradiator.




Procedures for Gaining Authorization to Use Irradiator

1. - Authorized Custodians

Irradiators shall be used under' the supervision of individuals
so authorized by the Chairman, Radiation Safety Committee;
those individuals shall be termed "Authorized Custodians".

Individuals may become Authorized by submitting a memorandum
applying to be designated as an Authorized Custodian to the
Chairman, Radiation Safety Committee, through the Radiation

Safety Officer. In order to be approved, the memorandum must
contain the following:

a. Evidence of meeting the "Training Requirements"
contained in this manual.

b. a spe01flcatlon of the irradiator for which the
1nd1v1dua1 is applying to be the Authorized Custodian
including the manufacturer, model, radionuclide in sealed
source contained in the irradiator and the activity, the
building and room number where the irradiator is located
and the individual's title, Bureau, Institute or Division
(BID) and organizational subunit.

c. A statement by the applicant that he or she will be _
responsible for supervising the use of the irradiator
in accordance with the provisions of this manual.

Upon receipt of the application, the Radiation Safety Officer
shall review it to ensure compliance with applicable license
conditions, NRC regulations and Radiation Safety Committee
requirements. The RSO shall be responsible for making a
recommendation to the Committee Chairman regarding
approval/disapproval. Authority and responsibility for control
of the irradiator must be in accordance with provisions of this
manual and cannot be reassigned without the approval of the
Radiation Safety Committee Chairman. Authorizations cannot be
transferred to other individuals. See the section of the
manual entitled Change of Authorized Custodian.

2. Designated Users (operators)

Individuals may become Designated Users by completing the
training requirement described in this manual and by being so
designated by the Authorized Custodian. This should be recorded
in Appendix A, List of Designated Users.




Irradiation

1.  The irradiator may be operated ONLY by:

a. the Authorized Custodian (individual
supervision of use, approved by the XIH Radiation
Safety Committee)

b. a Designated User; see Appendix for sample form

used to list Designated Users.

2. Continuous irradiation is allowed/without a Designated

User present ONLY when the restrdctions on access and
warning devices detailed in the/section Description of
Irradiator have been activate

3. Users must be familiar with/the operating instructions and
adequately trained in propgr operation and emergency
procedures,

/
keys from secured location. All
ersonnel dosimeters before entering

4. Obtain machine operati
individuals must wear
the irradiation room

5. Place samples to b¢ irradiated in desired geometry.
Consult manufactuYer's operating manual.

6. Visually check to make sure all persons are out of the
. irradiator roofi and close the door. * Activate

restrictions 6n access and warning devices if irradiator
is to be opefrated unattended.

digital timer to desired exposure time.
8. Activateg push-button marked "Treat" on timer.
The s¢urce is returned to the "Beam Off" position:

at the end of the predetermined time as set on tﬁe
preset timer.

by pushing the Emergency stop pushbutton on the
~ control panel.

c. by power interruption.

Deactivate keyswitch and remove key.
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11. Via the TV monitor, check to see that the source ¥0d has

are no longer lit. Check warning lights outside the
irradiator room. If all lights indicate soupCe is no
longer exposed, open the door to the irradidtoxr room and
check the area monitor on the ceiling to
entry. If any one monitor indicates unsdfe conditions, DO
NOT ENTER. ROOM!! Consult Emergency Prgcedures.

12. . Record required data in use log (Appendix B).

13. Return keys to secured location.

Description of Irradiator

Safety Systems

The room housing the cobalt-g0 irradiator is posted with the
appropriate radiation signs/according to 10 CFR 20.203. An

emergency procedure sheet As posted at the control console and
at the irradiator.

Several protective devices are incorporated into the unit. The
source and the source/drawer will remain in the "Beam Off"
position or return "Beam Off" position when:

1. Electrical power supply fails.
2. The door ipterlock has been activated by means of the
irradiatof room door being opened during irradiation or by

of entry into the 1rrad1at10n room by the
infrar detector.

ergency Stop pushbutton is depressed on the west wall
of /B3-B44C-1, either side of the main frame of the
i¥radiator or on the control console outside the roomn.
is will retract the source and trigger one of the
following audible alarm systems:
— a buzzer on the main frame relay panel inside
the irradiator roonm,
- an alarm at the control console outside the
irradiator room.
There is no audible alarm with the Emergency Stop
pushbutton on the west wall of B3-B44C-1. -
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The Emergency Stop push-buttons on the control console and
the irradiator, when depressed, will, in addition to
returning the source to a safe position, lock out all
power to the main power supply. These push-buttons must
be manually reset to restore power to the console.

Failure of source drawer linkage. In this event, an
auxiliary source drawer retractor will return the source
drawer to a safe position within 0.3 cm of the "Beam Off"
position until the fault is corrected.

In addition to the protective devices described above, which are
incorporated into the irradiator (some automatic), there is also
a system of restrictions on access and warning devices which
will allow safe operation without a Designated User in
attendance. The following is a description of that system.

1.

Restrictions to the Department in General

a. After normal working hours the entire department is
locked. ,

b. Housekeeping functions are performed during working
hours.

c. Access to the irradiator console area (B3-B44) is

restricted to personnel who are authorized to use the
irradiator and to the Radiation Safety Branch. The
key to this area is restricted and is not the general
department key. (See Drawing 1, Position A).

Restrictions on Access and Warning Devices in
Console Area (B3-B44)

a. Warning lights—- A three panel, four segment lighted
warning sign is located next to the entrance door to
room B3-B44C (see Figure 1). Each panel contains two
incandescent bulbs wired in parallel. The panels are
labelled as follows:

(1) “Cobalt-60" -~ Indicates power on condition,
(yellow panel).
(2) “"safe" -- Indicates source retracted, no
radiation in the area, (green panel).
~(3) "caution Radiation" -- Indicates source

extended, radiation in the area, (red panel).

NOTE: This segment of warning sign flashes when
source is extended.




(4) Radiation Symbol -- Indicates source extendeqd,
radiation in area, (yellow panel, magenta
symbol). NOTE: This segment does not flash.

TV monitor- A television monitor is located at the
operator's console (see Figure 2). This is used to
view the irradiator and surrounding area using a
camera equipped with a wide-angle lens.. The red
warning light on the irradiator (which when 1lit .
indicates "Beam On") as well as the source rod can be
seen with this monitor.

Door to Room B3-B44C- The Entrance to Room B3-B44C is

equipped with the following warning signs and access

restrictions: i

(1) KXey lock, same key as main entrance to console
area (Drawing 1, Positions A and B.)

(2) Door has warning sign (Figure 1).

(3) Door has combination access lock. Knowledge of
combination is restricted to users of the
irradiator. The combination lock is programmable
and the Authorized Custodian can change it if
necessary. The Radiation Safety Branch will be
notified of combination changes.

Restrictions on Access and Warning Devices in Room B3-B44C

A.

Warning Lights- These warning lights are the same
design as those described in Section 2.a. They are
located on the west wall, directly across from the
entrance door (see Figure 3). They are wired in
parallel with the other warning signs.

Intrusion Detector- A passive infrared motion
detector is mounted on the west wall, facing the room
entrance. This detector is activated while the beam
is on and issues a verbal warning when entry is
sensed. The warning statement issued is: "WARNING, .
YOU ARE ENTERING A SECURE AREA. PLEASE EXIT
IMMEDIATELY." This warning is issued twice, after
which the detector is reset.

The shielded door is the only entrance to the .
irradiator room and is posted with a "Caution High
Radiation Area" warning sign (see Figure 4). The door
is equipped with an interlock switch which is in
series with the circuit energizing the source to the
"Beam On" position. The door must be closed

- (contact made between door and interlock switch)

before the source can be placed in the "Beam On"

position. If the door is opened while the source is
in the "Beam On" position, the interlock circuit is
broken and the source will retract to its shielded
position. Once the door interlock is tripped, the

8
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irradiator must be manually reset at the console to
resume irradiation.

4. Restrictions and Warning Dev1ces in the Irradlatlon
Room(B3-B44C-1)

The entrance into the irradiator room opens into a corridor
that is shielded from primary radiation. The radiation levels
in this corridor are substantially lower than those in the room

proper.

this corridor.

a.

Warning indicators are arranged to be viewed while in

Warning Lights- These warning lights are the same as
those described' in Section 2.a. Thesevlights are on
the north wall, facing the entrance (see Flgure 5).
They are wired in parallel with the other warning
lights.

Independent Radiation Monitor- An area radiation
monitor is mounted on the celllng and is: visible from
the room entrance (see Drawing 1 and Flgures 5

and 6). Power supply to the monitor is connected to
the hospital emergency power system so that the
monitor will continue to function in the event of a
power failure. This monitor provides a visual
indication of a radiation hazard, using a flashing
red light, and an audible warning tone if the door is
opened while the source is on. The monitor will
alarm at > 2mR/hour. This alarm is calibrated and
checked annually to assure that it is functioning
properly. .

Intrusion Detector- A passive infrared sensor is
mounted on the north wall facing the entrance (see
Drawing 1 and Figures 5). This detector is wired in
series with the door interlock circuit and will
activate this interlock when entry is detected.
Power to this sensor is also on the hospital
emergency power supply so that it will continue to
operate in the event of a power failure.

5. Alerts to the Authorized Custodian or Designated User

a.

Telephone Alert System— A status monitor alarm is
installed to monitor several conditions and alert the

" Authorized Custodian' or Designated User to potential

problems by a telephone message. The Authorized
Custodian or Designated User is responsible for
informing the Radiation Safety Branch if the
telephone alert system has been activated and a
radiation hazard exists. Location of this device is

9




shown in Drawing 1 and Figures 1, 2 and 7.

The following conditions are sensed by the telephone
alert system:

(1) Irradiation interrupted

(2) Temperature in irradiator room out of set limits
(3) Electrical power failure

Upon sensing any of the above conditions, .a telephone alert
cycle is activated. The alert can be placed to several
different telephone numbers in rotary fashion. When a phone is
answered, the device issues a verbal status report. The device
must then be deactivated by a return phone call or the alert
cycle will continue. In addition, the device can be called at
any time to obtain a status report. This device is also
equipped with battery back-up so that it will continue to
function in the event of a power failure.

/
puring periods of irradiation without a designated user present
either the Authorized Custodian or a Designated User is _
required to be available to respond to a telephone alert. If a
radiation hazard exists (i.e., fire) the actions outlined in
the section Emergency Procedures must be taken. The Radiation
Safety Branch must be notified as soon as possible.

Any changes in the above described system of restrictions on
access and warning devices must have prior approval of the
Chairman, Radiation Safety Committee.

All entry controls will be tested annually by the Radiation
Safety Branch. If entry controls are not functioning properly
the irradiator will be taken out of service.immediately and the
defective control repaired or replaced.

A use log is to be maintained by the Authorized Custodian and
should be available for inspection by Radiation Safety staff.
The use log should record the information requested in Appendix
B, Use log, along with information concerning maintenance,

relocation, change of Authorized Custodian, removal and leak
tests.

10




A copy of this document, Radiation Safety Procedures Manual For
Operation of Irradiator (Eldorado 78), and the manufacturer's
operations manual shall be located at the control panel for
review during use of irradiator by Designated Users.

Refer to Appendix C, Specifications, Eldorado 78 Teletherapy

Unit, for more descrlptlon of irradiator and operatlng
procedures.

Installation

Initial installation shall be performed by the manufacturer of
the irradiator or his duly authorized representative, in
accordance with provisions of a license issued to him by the
U.S. Nuclear Regulatory Commission or Agreement State. This

shall include transportation, rigging and source loading, if
required. 7 '

Relocation

Relocation of the irradiator shall be permitted only after
authorized by the NIH Radiation Safety Committee.

The Authorized Custodian shall apply to the Chairman, Radiation
Safety Committee, through the RSO, for permission to relocate
the irradiator. The application shall include:

1. A description of the new facilities, including an
annotated sketch of the floor plan of the room and
adjoining areas showing the location of the irradiator
and identifying the types of activities to be conducted
in adjoining areas. Adjoining areas include rooms and
corridors surrounding the room and areas above and
below the room.

2. Verification that the floor of the proposed facility is
rated to support the irradiator. Sufficient evidence
may be obtained through the Division of Engineering
Services.

3. A description of the methods to be utilized to move the
irradiator. '
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Applications shall be submitted at least 30 days prior to the
intended date of relocation to allow sufficient time for
review. The RSO shall be responsible for reviewing the
application for compliance with applicable license conditions,
NRC regulations and Radiation Safety Committee requirements and
for making a recommendation to the Committee Chairman regarding
approval/disapproval. Relocation shall not proceed until
Radiation Safety Committee approval is received.

The RSO shall be responsible for conducting such surveys and
inspections as are necessary to ensure safe relocation
including supervision of safety aspects of the moving of the
irradiator and a survey after reinstallation.

Relocation of the irradiator to off-campus locations is not
permitted by conditions of the NRC license. If such action is
contemplated, contact the RSO at least 3 months in advance to
enable appropriate actions to be taken.

. /
Relocation must be recorded in the Use Log. :
See the section of the manual covering maintenance for

procedures to be followed if modifications or service to the
irradiator are required due to the relocation.

Change of Authorized Custodian

If transfer of responsibility for the irradiator is
contemplated, the new user must apply for authorization to the
Chairman, Radiation Safety Committee. The application is to be
routed through the Radiation Safety Officer (RSO) who shall
review it to ensure compliance with applicable license
conditions, NRC regulations, and Radiation Safety Committee
requirements. The RSO shall be responsible for making a
recommendation to the Committee Chairman regarding ,
approval/disapproval. Authority for and responsibility for,
control of the irradiator must be in accordance with provisions
of this manual and cannot be reassigned without the approval of
the Radiation Safety Committee Chairman. See also the section

of this manual, Procedures for Gaining Authorization to Use
Irradiator. '
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Removal

If removal or decommissioning of the irradiator is contemplated,
contact the RSO. The irradiator can only be transferred to

another appropriately licensed institution or individual; in the -
event that the sealed sources are to be disposed of, the

manufacturer or others who are appropriately licensed must be
involved in their removal and disposition.

Maintenance

1. In the event of malfunction of the irradiator, the
Authorized Custodian shall be responsible for notifying
the RSO.

2. Under no conditions shall operators or the Authorized

Custodian attempt to : (a) repair or modify source
positioning mechanisms or shutters, interlocks, shielding
or other systems designed to maintain the irradiator in a

safe condition; (b) attempt to gain access to or remove
the sealed sources.

3. Source replacement shall be performed by the manufacturer
or other duly licensed entity.

4. If maintenance of the above type is contemplated, the
Authorized Custodian shall be responsible for notifying
the RSO so that the necessary inspections and safety
procedures can be performed.

Other Safety Procedures

IL.eak Tests

. The Radiation Safety Officer will be responsible for ensuring

that leak tests are performed. To insure the integrity of the
sealed source, tests will be performed by Radiation Safety staff
at intervals not to exceed 6 months. Test samples will be taken
from appropriate accessible surfaces including sourcehead and
collimators. - Methods sensitive enough to detect 0.05 microcurie
of activity are used. The leak tests will be performed using a
calibrated gamma counter. Levels of removable contamination of
less than 10 picocuries are detectable. Any smear showing 0.05
microcurie or more of removable contamination shall result in
the immediate removal of the irradiator from service.
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The individual conducting the leak test shall record
Use Log, Appendix B.

Routine Compliance Surveys '

5@,- -% P}g%Mf

Such surveys will be conducted at yearly inférvals and consist

of the following:

1.,

2.

3.

4.
5-

Training Requirements

Insure proper operation of all in¥erlocks on irradiator.
Measure exposure rates at all acgfessible points around the
irradiator using a portable iopization chamber and insure
that levels are within regulayory limits.

Checks for compliance with pfovisions of this manual

including adherence to Irradiation Procedures and proper
training of operators.

Inspect area radiation m
Document completion of

itors for proper operation.
rvey. in the Use Log (Appendix B).

Training for the Autho

1.

Training

1.

zed Custodian will include:

Attendance at e course, "Radiation Safety in the
Laboratoxry", esented by the Radiation Safety Branch.
A schedule fgr a recent course is shown on the next page.

Irradiator safety training provided by the Radiation
Safety BrAnch to consist of at least the following:
ents of this manual.

onstration of the proper operation of the
radiator.

mergency procedures.
or Designated Users will include:

signated users (operators) are required to complete‘the
bove program. The Authorized Custodian of the irradiator
will be responsible for accomplishing item 2.

The Authorized Custodian will enter the name of Designated
Users on List of De51gnated Users (Appendix A), note the

date of tralnlng, and sign the form to certify that the
Designated User is properly trained.

14



U.S. Department of Health and Human Services
National Institutes of Health
. . Division of Safety
Radiation Safety Branch

RADIATION SAFETY IN THE LABORATORY
June 8, 1988

—— S D G S S B e S GaS S GEE Ay SmS G S Tt S S e S ER SR A S3 Cp Gvn Cmm G Gm G GH Erp G L R (U TG SmD G G Gen NS e G S G G e S G G G S S S G —-—— . S

8:30-9:35 RADIATION & RADIOACTIVITY: I Mr. Doob
origins / types of radiation
interactions with matter

9:35-9:45 [break)

9:45-10:10 RADIATION & RADIOACTIVITY: I1X Mr. Doob
quantities and units

. 10:10~-10:30 SURVEY INSTRUMENTS Mr. Doob

10:30-10:35 [break] ; ~

10:35-12:00 EXPOSURE CONTROL Ms. Newman
internal hazards/controls
decontamination/emergencies
external hazards/controls

12:00-12:05 [break]

12:05-12:30 WASTE MANAGEMENT Mr. Austin

!/
12:30-1:30—————[lunch]—=——————m o e
. 1:30-2:30 BIOEFFECTS . Dr. Smith

2:30-2:35 - [break]

2:35-3:00 FEDERAYL REQUIREMENTS Mr. Doob
legal exposure limits
recommendations for fertile women
rights of radiation workers

3:00-3:05 [break]

3:05-3:30 PERSONNEL MONITORING Ms Langlois

; B film badge & TLD dosimeters

urinalysis; thyroid & whole body

3:30-3:35 [break])

3:35-4:00 NIH RADIATION SAFETY PROGRAM Dr. Broseus

radionuclide license; accountability
aunthorized investigator system .
results of NIH personnel monitoring

4:00-4:30 EXAM

. A S ———— ———— —— —— — — S B G — S G B G b s iy S e P S o ey B B L A T e S i . — G S . S " S Sete Gy P Sl . S G e o Bt e




. Responsibilities

Authorized Custodian

1.

2.

Maintain the irradiator in a clean and mechanically
functional condition.

Notify the Radiation Safety Branch of any anticipated
changes in configuration, location, or operation in a
timely manner (see applicable sections of this manual).
Insure that Designated Users receive training as required
and wear personnel monitoring dev1ces when using
irradiator.

‘Insure that irradiator is operated in accordance with this

manual.

List and certify Designated Users in Appendix A to this
manual.

Insure physical security of the key to the unit.

Notify Radiation Safety immediately of any malfunctions or
problems with the irradiator (see Emergency Procedures
section of this manual)

Arrange for repairs or maintenance of the unlt by

appropriate persons (see Maintenance section of this
manual).

Designated User

Operate the unit in accordance with this manual at all
times and wear personnel monitoring device when using
irradiator.

Notify the Authorized Custodian immediately of any
malfunctions or other problems with the irradiator.
Insure that the key is returned to secure storage
following use of the irradiator.

Radiation Safety Branch

1.
2.
3.
4.

5.

Maintain irradiator license.

Conduct leak tests as described in this manual.

Provide training as described in this manual.

Conduct inspections as stated in Other Safety Procedures
section of manual.
Provide personnel monitoring devices to irradiator users.

[y
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" APPENDIX A : R
D - DESIGNATED USERS OF THIS IRRADIATOR

ONLY THE FOLLOWING INDIVIDUALS ARE PERMITTED TO OPERATE THIS UNIT

NAME OF DESIGNATED USER'S ~ DATE APPROVED  SIGNATURE OF
DESIGNATED USER RADIATION SAFETY AND CERTIFIED AUTHORIZED USER
) REGISTRATION NUMBER BY AUTHORIZED USER

- PAGE 22



Page of pages

APPENDIX B

(\’ ' IRRADIATOR USE LOG

NOTE: 1. THIS TRRADIATOR MAY BE OPERATED ONLY BY DESIGNATED USERS
APPROVED BY THE AUTHORIZED USER.

2. THIS LOG MUST BE COMPLETED EACH TIME THIS IRRADTATOR IS USED.

3. WRITE ANY COMMENTS OR NOTE ANY ABNORAMi,OPERATING CONDITIONS
ON THE LINE FOLLOWING YOUR USE ENTRY.

RADIATION
NAME OF USER SAFETY PROCEDURE CONDUCTED/ ' START STOP
(PRINT NAME) NMBER ITEM IRRADIATED TIME/DATE TIME/DATE

‘
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urce 1s moved to the BEAM OFF:
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T ato - from the coliimatotc
H

B.25 - Collimator

L
primany dc."mc:s wtsScemSCO w0 serve 2s s2znd- 23 Cuiliiantae Roatian
vy definess, Addidonal n:::‘.cv:-. s trimmerns are “ . - .
avaiiable as scesssories, onw se: to mounz at §5 em The eailimizior will rotate 2rcund the cenmra] oxis
(o9 X0y § PO-RORY ) o - seewsbaaen - YY) e on e P . a mnla - - .---.
SDD, and z: .oth:- to mount at &5 ¢ SDD. of the bexm throuzh aa angiz of X152°, Mini-
: cium tine for 3407 roiztinn s anooximace!y 45
anmacda WPTely ol ampiecen s Toala e o e T
8.2.1 Field Sizus . Sa0zads. Wi the eneruis faciag the froz: of the
uait the canire peint of eeilitnator reiatioz is 155°
Tne cont:.".\.ousl" adiustadie dafiners will give
feldsasperine "—313_ STIOwL- ' B.2.Z Optical Treatment Distance Indicaiar
A Onrlpn?! Transmame Rice-
‘ FiZis $117 BINGE AT 22 €2 22 | Az GOpticzl Treztmant Distanes Indiczzar js gro-
- H{mious . viced with 2 sezla razn22 of 55 cm o 100 cm
- L= i Sourca-ia-skin dlyia=ca
st (=) (cz o i0-3:510 diy 2 )

. This is conuwoliad

O n
-

”e

)

(&

o

37

IS

The collimator is equipge
The pcmary definess are hxnaed near the sourca - mechanism. These rails

A
and are set so that 2t maximum field size, the faca - Wedge fiiters 2nd beam s

of the definer is on a line drawn from the edga of - time. They 2re adjustab)

oie to dilow 435 ¢z, 55 cm
the source to the maximum field size at 80 em fram ... OF 63 cm wedges 0 be used,
-2 source face. The hinge points arz

justed to suit differsat source diameters.

d wich an extendable rzil
are equipped to acc 2pt
.apm" blecis at the same .«

CZOZ‘j ad- - - -

B.27 Coll... ator Cor.:rnl Panel . .
The size of the radiaton feld is measurad on the A Control Panel is mounced on the froat of the
50% g=owmnetric pneumbra line at 80 cm from the coltimator (see S

':uu'\ B.W-J)
face of the sourcs. The field sizz for each SDD is

. ey
. ., LV
displayed digitally at the front of the collimator : [

3
B.3 Base and bain Frama .

when the SDD is selested .y the Trimmer Facor .

Selector located neag the readous. .

B.3.1 Ease . . . -
.2 rse:d Loczlizing Systam . The unit is supglied with a
<

with a weided strecturnl stast
. .. base. The base mouat in a pit in the treatment

The Field Leealizing System consists of a high- reom floor and, once aligned, can be cementad in

intensity, lonz-life, quartz-halogen light bulo, position eazbiing the whols uaic to be rigidly

mounted on the ezd of ths scurce drawer so that moutnsed. Other mounting methods are i

the light shines through the ccilimator when the

] (S YL =4

2 ator when the the foor is 100 thin or wezk to suz
source is in the OFF position. The radiztien ficid .
‘ser by the coilimator can thus be visuzlly con . 533 nuinFos
firmed. The centee of the feld s marked Dy the
pro;u::ioq of cro*swires which are locuted

t2d in the “The main frame, which is
coilimator. The light is contreiled by mezns of an .

i Tame,
mba S\:
\
illuminating pL.shD"tLO'l switch (r.l_' D) lozas

138 mousnied ea the base
oporis the sourcehead vartica! drive compo-
2d acnts. the main clcciriczl puael, znd aa zir

on the head coves. Cempressor. -

B.23 Ficid Accurzcy : . o Sorvics zoctss to the mech

COMpPOnCTs W tuais

Che

anica! ané elecinicnl
the mala framc is through

i
Accurzey of bulb alwqr‘m..t 1s such that the cross- removable pzacls a the rear of the main Fame.

rres are prc-*c::l to within =1 mm 22 th
ceatre, defined zs the axis of coilimaior ro

3 N
.~
—~

a
‘e
[¢]
17
3|

wation at B33 Camings Assemaly
80 cm [rowm the sourge. Varizdon betweza the - .
ountical ficld, the mdiztoa ficld, and the ficld size - " The sourcehead is mou-nc:{ on a rrizes assembly -
rezdout does not excesd =25 mm at SO cm from - -+ which rid s on tracks machinad on the ver Ucdp/
the source. . S .o main frame strecters.




8.4+ Control System )

Tne Coatrol S\-sn:-:. comgeises a Sz2:-Up Consral
locazed in the treztmmens rosm, vasious discisvs
wnd switches on the unts, and 2 trazimeant console
locziod outside the o, -

B.41 Unit ¥ounied Controls

An EMERGENCY STOP push

S pushbutionislcczizd en
cch sid2 of the main frome {se2 Szction D).

B.2.2 Sourcehead NYivunted Controls
On a pane!

foilowing:-

moun:2d on the sourcehead ame tha

.a) —A thumbwhes! contiol which goveras the

spezd and diraction of collimator rotaton.

Two lights indicating BEAM OF"’ and BEAM
ON

b)'

<)

A light to indicate if the beam is. OFF
SHIELD. -

d) - An illurzinating pushbutton which controls
the ficld lighe.

. .
, .

B.43 Collimator Mounted Controls

A p"ncl on the front of the collimator contains the
following: /

a) Two digiml displays for indicating field siza.

b) A uimmer factor selecior. A thres-pos
switch, which is uscd to alter both d
disclays of fieid siz2 to r2
cmor 65 ¢ timmers

sition
imital
ad correcily whaz 53
ars attached.
¢) Controls which govern tha sgead
tion of collimazor leaves.

d) AnOgiiczl Distancs In

ance Indiczicr pushibuon.
B.4.4 Set-Un Control

A nor'...oh_ Se:-Up Cornirol is stored on
h: unit. It is connezizd wo tha m f;

main frams ass2o-
bly by mezns ol a flexiole czble. .
The Control includes the foilowinz:-
a) EMERG=ENCY STOP - 2 red pustoution.

(Seec Seciion D)
HEAD SWIVEL - A pushizu
_trolling heuzd swivel motic" '

HEAD VERT - A push ibutten switch
lm'7 hczd venticz! motdion.

b)

on switch can-

<l S

s .
and Q:ilTc-

A )

canooi-.

t)

. b)

tetoilowing:.
A key-operaicd. thresenositisa POWED,
switch m::.-:ea OFF. ON, and START whick
ceatrons elesmical cower 1o the unic
A yellow RESET indicsteriams 2nd sushhee.
ten. Tais lamp will filuminaie when the can-
trois ar2 incorrags!y

Circuit breakers - push to res=t

Indicator Lamps:-

- BEAM OFF(Gresa)
- BEAMON (Red)

EMERGENCY STOP pushbution (ReZ)
(Se2 Szecdon D) ;

TREATMENT TIMER - & synchronous times

A T AT
having 2 rengz of 0 to 35 minuz:

ures, cu!xora::: ’
in minuzes and hundredihs of a minuzs
piete

with a pushbutton marked T
OF~F.

NOTEZ:

COLu
REAT and

A spere princed circuic boord
cf.zg:..a (G22-158C).

Xit is in-

DADIATION SPECIFICATIONS &
SOURCES

The Eidorada 78 mests the reccmmendaricns
of the Intarnadoza! Con...1.;io or Rzdicioz-
iczl Prorection, ICRP Pubiication 15, para-
grzpn 13 9 “Teletherapy Protsctive Sowrsz
Housinz and National Council on Radiziica
P-steczion and Mzasuremenis Rezcmx No. 33

and No. 34 {NCRP 33 arnd 33)° ©

- - . -, c-
The aczuzl ccllimator dees rot exczed 1%

o e

transmission of the useful beam exgcosurs 222,
od i
compared to the 2% maximum ullov- 41n

recomme ..\...:'onscw .-_..mIC'l- 2.




~ o mgem.
=SS
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CATICN No. GEZCCO

The Cobale-60 radiation sourcss su
AECL ure dou'nlv c..c..mul--(‘ in
sten! and are m= red in a measurement cell
to the staadacds Lud out in t‘m. International
Commission of Radizticn Uniis 2ad Mezsurs-
mons (IC’( No. 18 ) filled w0 the
¢d with 2 filing telesznce of

olict
stai

KEale Tatd
bR

e a - \.-

.
R e ol .

Coeriidczie s pro-’

All references to ™ Roun™ conigined in llx':
specificativn are based on recommenda.
tivns corzcined in ICRU {S.

) The-sources are mounted-in source drawers
which are interchangeable beswesr Theratron
7307765, Eidorado 78/76, and thei predeces-
sors, the Theratron 80/60 and Eidorado 8/6.

) PROTECTIVE DEVYICES™® —
i nc following prot"cqv“ devices are lncorporatcd
n (AAc un lh'

ation source and the sourcs drawes will
thv: BEAM O position or return to the

r position Lnd he following condi-

a eotr c..l power supply failure. Coe

) Whea the door interiock, which must bc sup-
plied by the customer, has besa activated by
mezns of the treztment rcom door being

opened during treztment

d) Ax EMERGENCY STOP. pusiibutton is da-
pr."SLi on cither side of irradiator Main
Frame or on control console ocutgide of
irradiator room. ’ .

This will stop the unit, reeract th:: sourve, and
trigger two audible alurm systems:-

- - a buzzcr on the main frzme rclay panel
] inside the wreztment room, and

an alarm =t the Trezumeat Console out-
side the treaement room.

The EMERGENCY STOP pushbuttons, lo-
- ¢cated on the sides of the Main Frame, when
.2 *depressed, will, in addition to retuming the
- sourcs "to a safe position, LOCK QUT all

5

. Width - /0 cm (27 5 in) ucross main o

povwer to the Main Power Supg!
buticns must be = nually res
powes to thae console.

e) The source drawer linkazc ﬂi's I.—; this evens
an QL.‘(HXI‘.."\' souree ...\V

_turr' the source drawer
within 03 &3 of the SEAM OFF position at
the end of treatment. The source will then

rezain in the BEAM OFF position undii the
_faultis correciad,

NOTE:

0 a Saﬁ: position

In the highly unfikely event thes the pnex-,

. matic systern or the auxifi icry source -
- drawer retractor should fcil, the source

- —. drawer may olso be retirned 10 a scfe
position mc.'::.'alll. A T-der iz 5 'z:'"ledfo.

Ec A P b ."‘\P-AN CE ) :' ‘-‘-o d
E.1 Colour

Standazd AECL colours of brown and Seige.

E.2 Covers

Moulded ABS covers are

provied for the
sourczhsad, Shact mesal covers are n"ovu. 4 for
the main frame.

_F. WEIGHTS & DIMENSIONS -

F.1 Basic Unic

Weighe - 3,000 kg (6,600 Ib) eszimarted.

Projezied Fioor Arex - 2.48 sq.m (26.4 sa.l2).

Fioor Loading - 1,220 kg/sa.m (250 Ib/sa.ft).

F.2 Overull Unit Dimensions
Lenath-240 em (9-,3 in).

Height - 270 cm (106.3 in) above the finished |
ﬂoor .

£
. \

this purpos,. )




ad lc:’: o~ Q. Gs:cc:
' t
F.3 Floor it Dimensions Iscdzse Charts {G22-019)
. R v : s cl ‘ H
Lenath - 259 e (102 in). Tre i'ol‘!o.n..: szt of appraximately 150 iscdose
2t chars for fixed fioid technigues is susoiied win
Depth - 216 e (8.51in). . ach uaie, p:avv:.::. 21 AECL Cobzlt-§ soures &
b HI T, . . ce. .

R pu--....scd with the uaie. Chans ere providad on

Widh - 122 ¢ (48 in). . white ozague, shiink-groof pager.

1.0 e dizmerer

PERLV RS

(17 chaos;
- o l 18~ 4':..... en - )
G. POWER REQUIREMENTS ol

—~. CQlne2T e .. ( J C::_".::
.30 ¢ diamatar (79 chars,
. . 3 Al raras . _‘___'
Electrical power reguired is 208 or 230 Vac, three- _‘17_(’)0 = ‘f:"l"‘~~-- (S chams;
e cvdiamete Semgt
phase, 2.5 kVA, 50 £ 60 Bz z. Fregueacy and voli- A (32 cha: :
.g-_ must be specified by the customer at time of - 12 Beam Modiiying Accessories . -
order. The Umt is aooroch by the Cazzdian . .
" Sctandards Association (C.S.AL). : an-.—m_— Bars - &3 S em eao (G,_Q.Oc'JA)
C ) A sct of 4 removable tiimmer bars. Maztesiz! -
’ : " . .unalloyed, deglezed uranium. Weizht - 8 kg rer
H. OPTIONS - _ et 2 g Fe

H 1 -\‘o ':I ‘Fiitar Interlock System (G22-179D) - - Trimmer-Bars - 63 cm SDD (G2z4Qe2n)
" A lactory mstalleu opton which rex.uc‘s the risk of
a misicearm

- im—e
.

———
o e ==

\"
.

ble trlulu.c bars. M—n\.- bl - B
2d ur::mx.m.‘m eizht-9 kg p:-'s

A set of 4 remo
. unalloyed depl

ent with the wrong wedge. Treamment -

is not possxole until a thumowhe-*‘ swuc':; on the

- " ETAM SHAPIMG TRAY Kit (Gz ’7-0:-73 Y
collimater has besn set'to 2 number which agress | . The B Shact lides i B
} - apinz tra —
with thz numbez of the wedge inserted into the It Be2m Sanaping tray sLCes Intg the cothu._
h ! ] rails, 2nd can b= positioned anywhere berasan >d
collimator rzils. Each wedge is coded by the addi- :

tion of 2 m2al actuacor. If' the unit is used without

cr‘onc

¢ and 71 cm from the source. A ses of 21 1228
gcs, the thumbwhes! switch must bz

beam shaping blecks

cks is provided. The blocks =n
sez at be mounted above or below this tray. Tae rzy can
ze-o. If a codad weas: 1s insexed whez the switch be turned over with the biocks attachad and the
is at zeco, treatmexnt is pr:vcnt:a. A warning ligh © rails adjusted for A & P ueats meals. Maxim sum
s dicates thar the switch sacing does not asres - load of blecks is 14 kg, Wedze filtars caa be ve2d
indicates taat 3 S at the szme tme as the blocks. Tha kit includac 2
- with the wedze cading. Wedgss to be wed with tray with holes and a tzay without.
this option must te medified per G22-197C
*  EBeam Shaeing Tray (G22-153C)
NOTE: Tie system cax cccommodzie up to 17 weddyes

(9 at 45 cm, 9 55 cm, uncé 9 az 65 cm SSD).

notling

. An aluminum tray with an army of ho!c.s cnzt
' the lead beam sheping blocks (G22-239) be

: attached. (Fars of G22097E).
I. ACCESSCRIES )

. Bearn Shaping Tray - Plain (G22-1503).

. .. . . T g sat ~ nepd whean the tzit s
11 Ac::*.soncs Pruvided with Unit at No Charge An zcryiic trzy which can be used when the

in the vertical position only. (Pact of GI2-0S7E)N
e . - | M L. Al P b —am Ve Bt e o £ A b YA .
s T Beam Shaging Elacks - Lead (G22-228)

B T s An zssorzment of 21 lead blocks which c2x
o e tad e R s e in individually clamped to the aluminum w=y (
Lo Tear$0-2180-2 880, - .- 1 . " . of Beam Shapiag Tm/ '(m 027—0972

-:_ PR .‘"'- . e e e ..._. .- ..




nis mobiiz tatle is used to position a sez of bear
12oing biocks over the patient oa the sweichar,
22 1rov can bz used 2tove or baiow the sirsicher
=& wiil suzoert a weight of 23.0 kz. The wzy cza
s+ positionzd anywhare beowesn 137 cm and 97
7 cbove the ficor.

ecge Fiilars . - :

J°WPdgas (set of thres for use a2t 45.cm SDD)*

wedges (set of threz for usz at 55 cm SDD)*

9° wedses (set of three for use at 65 cm SDDY*
s1y - . _ -

- wedges'(se-: of thres for use at 45 cm SDD)*

Q
128)
19
[}
—
n
N
o~

5° wedges (set of thres for use at 55 em SDD)*
G22-175 _ ; -_
.5° wc;ﬂ.g-s (set of thres for use 2t 65 cm SDD)*
G20-152)

;0% dg=s.(sez of thres for use 2t 45 cm SDD)”
GZI=153)

5009 wedgas (set of three for use at 55 ¢ SDD)*
C22-176) '

109 wedezs (se: of thres= lor use 2t 65 ¢ SDD)*~
G7Z2-153) .

= In this comtex: “+5. 535, arn2 65 ¢ SDD'* mezrns that
the wedges cre mounred befow the 35 e défining distance
or the $5 cny cnd 65 cm tricumers. :

Zach setis suppiied with 12 isodese charts.

NOTE:

If the Wedge Filter Interlock System (G12-
. 179D) is purchzzed, ull wedzes wirich are o be
used with the system must be modified as per
G22-179E. e

(nodifications fcr Wedze Fiiters (G22-172E)

Modification of \\-édg:s for use with G22-179D
(sctsof 3 wedges). .

7 oo -
.

L LN Lt T
v &I32 nuter

b
N
or

This czbinzs wii! hoid v

~e '3 ",—\-
. OiIdud 0 IS AECL wedze Siinmg
(wedzes 200 notincludag). ' )
Breast Treatmant Trimmar (G22.2074)
This collimzior mounted davies is used in the
treaimentof ihe breast, whers maximum Cmmins
Is requind. The timmer amzches (0 One of (ha
lcwer collimuzor leaves 2ad welaks oniy 35 L
Insineczions'and anisodose cham ace inclucad,
Erezst Trzatment Set-Us Davica (G22.2073
Tris devics artaches to onz of the lower coilimiator
leaves and provides wimming to 65 ¢m SDD. It
includes 2 removable polycarbonate frzme used to
- 2lign the patient with the beam.
Small Field Canes (G22-167) L .
A set of four cones for use at 45 ‘or 55 cm® SDD. o
. Approximate field sizes (when cones are mounted K
atSiem)ares- L. . e o - R R
2 e square at 80 cm SSD . " T
3 cm squzre 2t 80 ¢ SSD oo
3 em diameras at 80 cm SSD . '
3 emdiamezerat 80 ¢ SSD £
° R P4
A 55 ¢ SDD Isodose Chart is provided for each . :-
cone. . .

At 55 em SDD,

reguired. :

55 em SDD trimmery (G29-0924) cre
13 Bexm Posirioring Accessories

Machaniczl Bzckpointer (G22L22)

This zczessory is veed to indicate the cantre of the
emergent beam after passags throuszh the vatiane,

Pin & Arc Lecclizer - 0° 40 209 (G22.C24

Bused on the original Manchester design, the Pin

& Arc is used to align the cenwe of the wmour *

*with the beam cense line when the temour d2gih

Te
srans

is known for some angle other than the treztmenc
angle.

~
.

Vall or Cailing Mountad Positioning Light (G3-CS3)
Designzd for mounting on the wall oc ceiiing of the
lreatment room, the positoning light projecis a

beam oflight onto the patieat’s skin permicing the  _
.patient to be aligned with the bezrm axis. The Wall { .
_Lights are designed so that the light beamcza be  ~
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Tic ramote war

ox Lo} arnine device i
tivaied 2t 0.5 second ine~sals,
Isavigilant Laser (G22-227A) -

Siagls [LSCO leser
2a ke used to st
move
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miealictr aviomazical
|
Iscvigilant Lasar Systiam (G22.2434)

Py
[
%

2 the rzdidon level rezum
_ mined level, 15 mR/hr =35
. - - - - ° . : : '-— ’
qusists of thre= isovigilant line/spot lasers, a2 . mR/hz

ngl€sagitzal plane line laser and a remote coawol .-

~
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~
[
o
0
Y pae
4]
fl
(2]
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: _ : Power requirsd is 115 V ac, 50/60 Ez, 25 W. A
console. Used to monitor patient movement during continuously charged barttery automaiically pro-
treatment. Can be interlocked with the unit to stop vides power for a minimum of 30 misutes under
treatment if the patient moves, - the precsding conditions in the evezt of a power

- 1.4

- . line failure. The battery will automadczlly be fully-

: . ) . . A A R g e 3
Control & Patient Comfort Accessories recharged 16 houss aftes powerisrestorsgd. -

Teletharapy Room Monitor EGE-I_g.'E:) -

- Pstient Immsbilizing Strap (G22-147Cy — ~27 7 7

) Consists of two srags, one 71 cmilong 2nd oaz 102
ne teletheragy reom meaitor is a wall-mounted cm long. Straps czn be joined togstier to wrap
radiation warnine device for use in a beam theszpy -completely arournd the swetcher o reswzin. 2
treatment room. {1t czn, also be used With other .paueat. : Lo T
_types of high energy equipment) The two-part . . e s U
davice consists of a monitor which is wall mounted The Eilis Mominal Singie Jese Siica Rul2 (G22-227) -
inside the trezument room and a remote waming The Siida Rule facilizates rapid caiculation of the
‘c':ic::. also wall-mounted, ouside the trezwiment - dose per fracti .
oom. Whea the raciation field exczads a

=ion veing the NSD concact danived
redetes-

predetes by DR. F. ELL!
‘nined leve! of 15 mR/hr =3 mR/hr at the meni-

] S, ref. BJR, Vol.'44, pe. 101-108.
" Tnc Siide Rule
tor positios, a thres-way warning system is aci-

vle 1s furmnished with a dzzziied 1nsiruc-

tion manua! containing tzbles and grzchs which
vated:- ' -are reguired forits full ualizzdon.
- - . i =
. .
L -
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* SESCIFICATION No. G320GQ

J. AVDﬂ.\.J UNIT LISTING
Cut.Na. Deseripdion

G2000A  ELDORADO 78, Verdcanl Stend
Cotale-60 Unit {includes a Spare
. Brinted Circuit Bourd Kit C1I9-

153C).

K. INSTALLATICON OF CCBALT-£2
TELETHERAPY UNITS

The Cobalt-60 unit shall be iastalled in the ap-
oipted location by Atomic Energy of Canad
imited personnel, or by personnel _appointed by
an accredited ageat or represeatative of Atomic
nergy of Canada metcu.

The £
E-zerg oj‘ Czncda Linited hos a policy

Iastzllasion of the unit shalt inctudas.’
1)
prow ded by the purchas

T o

Ercetion of the uzit in a sul tahle loc..txon

chuser, and conneziion of
suitakle

thc uaie a..d. control stz

2lion ¢ a
sotres of clecsrie power providad
purzhuser.

1) A comgiete op

-3
<
.
caas Selilletrele)
VAA-:C‘L-. [0 rets
. o L

3) Familiarizac 'o of'c'-'-'

* 4) In those instances whern the sourca

ton shall include the loading of the sourcs

by

the

e

linic p::sonnc. with ail .
tion acd conwol of the urit

is shipped
st_pdrutclvfl‘om the sourczhead, the inst

lla—

. into the sourcehead of the unic from an ap-
proved AECL source transfes conzainern

cificarions containzd herein were in effect at the time of prrrxmg Atomic

* of continuirg a'eve[apmenr and reserves the

right to discentinue medels at any lime or change :‘,ecszc:ucnx or d’e_'"gns without

roticz and without incurring obiigation.
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DOCKET NUMBER R
PROPOSED RULEéP_/Q__;}_QL:?_fL;?b,éb, 40,51, 70 170
Locki e (59 FR 5000F)
USNRC
University of Cincinnati University of Cincinnatl
Medical Center :
‘91 AR -9 PI2:35 Radlation Safety Office
* Old Operating Pavilion Basement, Room 8
OFFICE OF SECRETARY
DOCKETING & SERVICE 234 Goodman Street
BRANCH Cincinnatl, Ohio 45267-0691
Telephone (513) 558-4110
Fax (513) 558-9905
March 5, 1991
The Secretary of the Commission
washington, DC 20555
Attn: Docketing and Service Branch
Reference: Comments on proposed rule wlicenses and Radiation Safety
Requirements for Large Irradiatoxs™
n
|
. .versity of Cincinnati operates an underwater irradiator for \
and research. This facility has been operating for
ely fifteen (15) years without an incident. If the
ntline n the proposed rules (Federal Register 55 No. |
ssday December 4, 1990) became regulation and cur facility
3 quired to abide by the regulation (i.e. not gra;'jsthered) |
lification expenses would be prohibitory nd th would |
| risk that the facility would have t be sr down.
X ncerns the University of Cincinna has tlin
) rom Howard Boeing, Manager, Cobalt Sixty Fac y, 1
orris, Radiatio ety Officer, dated March 199
this letter is enclosed
@ o7~
ja R. Morris
n Safety Offic« -
ety Offi —~
arrison
upferberd
| 7. Lessard
APR 24 1991
Acknowledged by card

Patient Care + Education « Research « Community Service
An affirmalive action/equal opportunity Institution
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University of Cincinnati

MAaR— S—51 TUE 12126 U.C. RAIDIATION SAFETY F.83

College of Engineering

Department of Mechanical, Industrial
and Nuclear Engineering

Cincinnati, Ohio 45221-0072
Phone (518) 556-2738
FAX (513) 556-3390

Victoria Morris
Radiation Safety Officer

Howard Boeing
Manager, Cobalt Sixty Facility

March 1, 1991
Comments on: Large Gamma I iators

Proposed Rule, 10CFR Part 36

In response to the Nuclear Regulatory Commissions proposed rule changes

arding large gamma irradiators, I submit the following:

\ese new rules appear to be written for large irradiators consisting of
s million curies or more, it has no consideration for the sm - research
facility 1ike ours witl 10,000 curies or less. Nor does it allow for
grandfathering of curre sthods and procedures used successfully for a

number of years, like our facility.

The proposed rule (36.29 & 36.63) requiring a water purity of 10
microsiemens/cm. is only a reasonable standard on purification systems
that deionize the water. Systems that employ other means of purification
would not be able to meet that standard. Our system is a tap water system
that uses (DE) diatomaceous earth filters & small additions of chlorine.
It is 1incapable of meeting this conductivity standard as it does not
deionize the water but uses DE to filter the water and chlorine to kill

algae. Our system has been i -ation for 15 years and has been
extremely successful in mainta Jater clarity and in operational
reliability., Since 1987 we have Dbeen employing chlorine monitoring

nrocedures to ensure compliance with NRC requirements of chlorine
concentrations of 1 ppm or less, see attachments.

The purpose of this rule is to prevent pool water from becoming cloudy and
reducing visibility and from becoming corrosive, thus corroding the
stainless steel sources or source rack (36.33 p 50017). Our system has
worked extremely well in maintaining water clarity for 15 years.

An affirmative action/aqual opportunity institution
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55 FR. 50008)

91 AR -9 PI12:35 Feb. 28, 1991

Dr. Stephen McGuire

Office of Nuclear Regulatory Research:, . . - ., 1,
U.S. Nuclear Regulatory Commission0tr G « i Vit
Washington, DC 20555 .

Dear Sir:

These comments relate to NRC's proposed regulations for irradiation
of food and sewage sludge.

For health and safety reasons, NRC should not adopt the draft
regulations. Instead, NRC should shut down all irradiation plants. This
. technology is extremely dangerous. DOE would be able to recycle high-
level radioactive waste as "source material" for food and sludge
irradiators. Each irradiator may hold 10 million curies of radioactive
material, primarily cobolt-60 metal or water-soluble cesium-137 (ten times
more than the amount of cesium reportedly released at Chernobyl).

NRC should prohibit use of water-soluble cesium-137 in all
irradiators.

The irradiation industry should not be expanded without a prior and
complete Programmatic Environmental Impact Statement and without
compliance with detailed siting criteria which need to be included in the
regulations.

. The public comment period should be extended at least three months.

; Sincerely yours,

p@ﬂmf/% 7}:9-@/2%»5(,

copy: Secretary of NRC
Docketing and Service Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

/v / I Sl
LT LT T T P

—————

SrestEtsane,

Acknowledaed by rard
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OCKET NUMBERpm . Y
EFMI'“OO'L;.D RULE Pg /91020‘02“30,36‘, "‘)10)511 20} 70
(55FR 50008 )

Artansas DEPARTMENT OF HEALTH .

4815 WEST MARKHAM STREET « LITTLE ROCK, ARKANSAS 72205

TELEPHONE AC 501 661-2000 '91 APR _9 Pqtz 35
. JOYCELYN ELDERS, M.D.
BILL CLINTON sl cimecmn
GOVERNOR CEINE OF SFCRETARY
DOCKETING & SERVICH
BRANCH

March 21, 1991

Dr. Stephen A. McGuire

Office of Nuclear Regulatory Research
U. S. Nuclear Regqgulatory Commission
Washington, D.C. 20555

Dear Steve,

A brief letter to again express my appreciation for the invitation to
participate, as a panel member, in the public hearing on the irradiator
regulations. I believe the hearing went well and I think you did a stellar
job handling things. It was a learning experience for me as a State person
but I believe the experience will be useful for determining how States can be
more effective in participating in the overall regulatory process.

My more official comments on the regqulations should be part of the public
! record as submitted through State Programs. I have suggested that the

| regulations go through one more comment period as I believe there were a

| enough substitutive changes suggested - if they are made - to indicate the
need for another comment period.

' I look forward to continuing to work with vou on these regulations. Please
let me know if there is anything I can do.
Sincerely,
Greta J, Dicus, Director

Division of Radiation Control
and Emergency Management

GD:1f
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PROPOSED RULE. '5'6 %m
Indiana State N
University

Department of Physics ‘91 AR -9 P12 :35

1L +J

February 26, 1991 3Guflwi}*f-7

Mr. Stephen A. McGuire, Senior Health Physicist
United States Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. McGuire:

Thank you for the opportunity to discuss the proposed rule
Licenses and Radiation Safety Requirements for Large Irradiators
which took place at the Woodfin Suites, Rockville, MD on February
12~13, 1991. As invited by you and your staff, I am submitting
written comments on the proposed ruling.

May I first preface my comments with a general statement
pertaining to small irradiators similar to the one made at the
workshop by Cindy Weber of the Texas Department of Health. I am
sure that many universities share the same problems in Texas that
we do in Indiana. We are in the business of educating students.
Our irradiators are utilized primarily toward that means and are
thus much 1less in magnitude than many of the commercial
irradiators. Therefore, I strongly suggest that many of the
comments I propose in this letter be allowed to be exempt from the
stringent requirements of large commercial irradiators. I will
illustrate my point more specifically later. I am suggesting,
therefore, that a category of Small Educational Irradiators of less
than 2 grays per minute and perhaps of university or college
affiliation be added. The term Large Irradiator as defined in Part
36.2 is in reality a misnomer when constituting the class of all
irradiators both large and small.

Comment #1 Part 36.23 Access Control

I refer to the statement in (a) "Opening the door or barrier
while the sources are exposed must cause the sources to return to
their shielded position". There exist some ambiguity here, since
it is not spelled out whether the door is open during the normal
course of operation or during emergency procedures. During
emergency procedures, almost any door can be bypassed. For
example, our irradiator door is bypassed with a special large key
kept only by the licensee. We do not imply that it is opened with
this special key during irradiations, but that it is used to bypass
the door interlocks during the time when the source is in storage
in a separate environment. Perhaps the phrase "during the course
of normal operation" could be added.

Terre Haute, Indiana 47809
(812) 237-2064

e
>
‘e
L}

q,20,2] o"‘D 36 ,40,5/, 70 %170

APR 24 1991
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Mr. Stephen A. McGuire
Feb. 26, 1991; Page 2

Comment #2 (b) of the same part

Again, much of the same paragraph above implies. Entry while
the sources are exposed at our facility cannot happen, but if it
did, an alarm would occur. It can only happen with a special key
which only the licensee possesses. Furthermore, only users who are
trained under the licensee ever use the irradiator. Perhaps the
independent backup access control referenced in (b) could be waived
for small irradiators (as defined above) of educational nature.

Comment #3 Part 36.29 part b

For a University operating a small irradiator of the
educational variety, the addition of on-line radiation monitors
just for pool and/or water purification analysis we feel is
unnecessary. It would be more cost effective for the small
irradiator class to simply increase the number of water analysis
periods determined by the license.

Comment #4 Part 36.53 part a

We suggest that written agreements with local hospitals be
obtained to cover possible incidents of overexposure or radioactive
contamination. This simple procedure will local community
hospitals that such possible accidents are regionally possible.

Comment #5 Part 36.65 part b

An on-site operator present during a panoramic irradiator at
which static irradiations are being performed should not be
required for educational small irradiators. This adds burdens to
university operating budgets which are already constrained. We
believe that for a system operating under conditions which already
will lower the source in the event of an emergency and which
complies with the small irradiator educational class, that this
rule should be waived.

Again, thank you for the opportunity to both speak out at the
proposed rule workshop and to submit these comments prior to final
rule legislation.

Sincerely,

QMWLQ 44@/

John A. Swez
Chairperson of Physics and
Director, Radiation Lab
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Professionals in Gamma Sterilization

March 21, 1991

Dr. Stephen A. McGuire

U.S. Nuclear Regulatory Commission
One White Flint North

Rockville, MD 20852

Dear Dr. McGuire:

My comments on 10CFR36 are enclosed. Congratulations on an
excellent workshop that was held on February 12, 13 of this year.
It gave all of us an opportunity to voice our opinions.

The written comments enclosed with this letter, reinforce my
thoughts on the propos%d rule.

Sincerely,
Vice Président Technology & Quality

cc. L. Foster
J. Clouser

Enclosure

a
~ S

APR 24 19
A:Ftnc:s’!.:lc’ged by card =
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Radiation Sterilizers, Inc.
4020 Clipper Court
Fremont, California 94538
Telephone 415/770-9000
Fax 415/770-1499
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Comments on Proposed Rule 10CFR36
by Barry Fairand
Page 1

COMMENTS ON PROPOSED RULE 10CFR36

General Comment

The CFR must not be conditioned by the possible future use of
cesium chloride or other physical forms of cesium-137. Reference
to cesium must be removed from the CFR. As demonstrated by the
Decatur incident, cesium chloride is a virulent radioisotopic
source. Even in a ceramic/glass form, the WESF salt is dirty and
thermal/physical properties are controlled by the amount and type
of impurities which have not been properly characterized. On the
other hand, metallic cobalt has shown after more than 25 years of
successful commercial use that it is a stable form of isotope.

On those rare occasions when cobalt sources were grossly abused,
contamination from compromised capsules did not suddenly ramp up
over time as was true for cesium. Furthermore, airborne
contamination was not observed as it was for cesium. If cesium
must be carried forward as a national resource for future use in
the irradiator industry, a separate CFR must be structured for its
use or an addendum should be added to the CFR once cesium is proven
to be a safe radioisotopic source.

Section 36.15

Issuance of a license prior to initiation of construction is not
warranted; however, a license to store or use radioisotopic sources
must be preceded by full approval of the site as well as all
radiation safety related systems. Section 36.15 must be rewritten
to convey this message. Construction before issuance of a license
obviously would be entirely at the risk of the applicant.

Section 36.21

Assurance by the licensee that sealed sources meet the conditions
of §36.21, should not entail actual observation of the tests with
confirmation of their satisfactory completion, rather a
certification from the manufacturer that the sources meet the
requisite conditions should be sufficient.

All sealed sources for use in irradiators within the United States
must receive prior approval of the NRC and meet appropriate
manufacturing specifications. The manufacturers of sources are
audited by the NRC or agreement states to ensure their compliance
with the regulations.




Comments on Proposed Rule 10CFR36
by Barry Fairand
Page 2

Section 36.23(c)

A fail safe interlock on the personnel access door is desirable;
however, a method must be available to gain access to the cell once
the RSO or designee has been notified and the situation has been
assessed. For example, malfunction of the monitor may be the cause
of a problem rather than lockup of the sources in a partially
shielded position.

Section 36.25

It is commonplace to find regions on the roof of an irradiator cell
where radiation levels exceed 2 millirem per hour. These areas are
typically around source guide and drive cables. Designation of the
cell roof as a controlled access area and posting of proper
radiation signs provide adequate protection as 1long as only
authorized persons are allowed on the cell roof when the sources
are in an unshielded position and unauthorized persons are escorted
by an authorized individual. Written approval of the radiation
safety officer is not required.

Section 36.29(b)

The requirement for shut off of the water purification system, if
the online monitor alarms, appears to reflect use of cesium. This
type of response is not required for cobalt. With cobalt there
will be ample time to assess the situation and take corrective
action.

Section 36.33(a)

The last sentence in this section requires clarification. For
example, does it mean construction of a separate on site storage
facility for the sources until repair is completed or will removal
of the sources from the facility to another site be sufficient?

Section 36.33(d)

Loss of water below the low level set should trip the safety system
and lower the sources. Audible and visible indicators will
accompany this action.

Section 36.39(e)

An online monitor 1is orders of magnitude more sensitive to
radiation (contamination) than a GM probe. Therefore, the presence
of a GM probe on the water purification system in addition to an
online monitor is superfluous.




Comments on Proposed Rule 10CFR36
by Barry Fairand
Page 3

Section 36.41(1)

In the first sentence, the phrase, "in as many ways as possible"'
must be stricken from the text, otherwise a spectrum of
interpretations will ensue and a spectrum of citations, many
unwarranted, also will ensue.

Section 36.53(b) (60

Momentary losses in power are not uncommon during certain months of
the year, e.g., when thunderstorm activity is prevalent. These
weather related losses of power will cause the system to shut down
and return the sources to their fully shielded location. Return to
operational status should proceed via normal procedures. The
viability of the safety system to handle these events is tested
periodically.

Section 36.61(a) (10)

My comments parallel those for §36.33.

Section 36.63(a)

The pool water purification system need not operate each day the
irradiator operates; however; the recirculation system, to which
the online monitor is attached, should be run for a sufficient time
each day (at least several minutes) to check for the possible
presence of contamination.

If reference to cesium is removed from the CFR, sudden ramping up
of contamination in the pool water due to a compromised cobalt
capsule, will not occur. Therefore, less frequent checks, e.g.,
weekly, would be sufficient.

The quality of the pool water can be maintained without daily
operation of the water purification system. Change in conductivity
is typically a slowly varying function of time. Furthermore,
constant operation of the water purification system could produce
ultra high purity water which has negative characteristics.

The limit of 10 microsiemens per centimeter on water conductivity
is too conservative. Most metallurgists and material scientists,
will agree that conductivity of water up to at least several tens
of microsiemens per centimeter will not cause long term corrosion
of stainless steels that are used to fabricate cobalt sources. The
value of 10 microsiemens per centimeter in ANSI N43.10 may have
originated from an ultra conservative position of manufacturers of
sources who played a principal role in the formulation of the




Comments on Proposed Rule 10CFR36
by Barry Fairand
Page 4

standard.

It is recommended that a limit of 20 microsiemens per centimeter,
which is still a conservative number, be selected as an upper limit
rather than 10 microsiemens per centimeter.

In addition there will be occasions when water conductivity may
exceed 20 microsiemens per centimeter for short periods of time,
e.g., during 1loading of isotope and cleaning of the pool.
Allowance must be made for these occurrences.

Section 36.69(b)

From an audit standpoint, the work "traces" places an undue burden
on the licensee. More definitive terminology should be added. 1In
addition, allowance should be made for certain medical device
products that may contain components, e.g., alcohol prep pads,
which because of packaging and dispersal within the product unit
are not highly flammable.
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February 21, 1991
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Stephen A. McGuire —
Senior Health Physicist SOCKE 3
United States Nuclear Regulatory Commission o BRANLE
Washington, DC 20555

Subject: 10 CFR Part 36
Dear Mr. McGuire:

Thank you for the copy of the Federal Register Notice concerning the proposed irradiator
licensing requirements. We are a user of a fixed source underwater cool irradiator. To us, I
think the key provisions in this regulation will be proper separation from a pool storage
system as compared to an underwater fixed source system. The natural activities of the
source material in this system are quite different. As outlined in the Federal Register, in
the pool system you have sources that are going to maintain a surface temperature that is
essentially constant at around 100°F. 1In the pool storage system, you have a c%cling
situgtion where the source temperature in an air environment goes from 80°F to 100°F to
400°F.

Fire Protection

In the case of fire protection, the cycling source system can obviously, if contacted by the
material being irradiated, be subject to starting a fire and this has been well documented in
the industry. In the case of the fixed source system, the source temperature is constant and
the pool water is obviously sufficient to take care of any fire requirements.

Water Quality

In the case of the moving source, water quality is extremely important because the source is
cycling in an air environment from a high temperature to a low temperature. In the case of
a pool system with a fixed source, the corrosive environment is not present and the cycling
is not present. In the fixed storage system it would be extremely difficult to maintain a
conductivity of 10 Microsiemens per centimeter. In the normal environment one is
continually bringing irradiation cannisters into the pool and all of this would effect the
conductivity. In addition that conductivity is also reading items that will not appreciably
affect the corrosive nature of the system. In our case we are working with organic
monomers which become a food for bugs and between trace amounts of monomer and
protein getting into the water system, both of these items increase the conductivity of the
system.,

Basically, we have no problem with the remaining sections.

Very truly yours,

JESSSSS
oy e

< - 4 1991
A. E. Witt APR .

President d by AT ..vcssemsmssamaressresest

Acknowledge
AEW/jh

13 West Third Street, Media, PA 19063 (215) 565-1575 Telex 834696 FAX 215-565-1530
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The Applied Radiant énergy Corporation ... @
Manufacturers of Gammapar® Acrylic/Wood Flooring U \NRC

Venture Drive ® Forest Commercial Center
P.O. Box 289 * Forest, Virginia 24551 . ‘91 APR -9 Al

. Toll Free 1-800-283-5667 * 804-525-5252 ¢ Fax 804-525-7437
April 5, 1991

RISIN| NG

The Secretary of the Commission
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Docketing and Service Branch
Gentlemen:

The Applied Radiant Energy Corporation's (ARECO's) comments
upon Part 36 as issued as a proposed NRC rule in the Federal
Register of December 4, 1990 (pages 50008-50032) are submitted to
you in this letter.

We wish to preface the comments by stating that they are
directed towards pool underwater irradiators only, ANSI Category
III, rather than the more general case of pool irradiators, ANSI
Categories III and IV, that Part 36 addresses. This narrowing of
scope is due to the fact that the company's present and proposed
irradiators are of the underwater type.

By irradiating under water, the efficient use of the gamma
rays provided by radiocactive material is substantially compromised.
This arises from the need for leak-tight containment and water gaps
that develop for various reasons such as: slightly warped canister
surfaces, the use of minimum force to keep the canisters in
position, etec. However, the inherent safety of operating under
water far outweighs the disadvantage of this loss of efficiency.
This trade-off must be recognized by agencies or other groups
charged with rule promulgation by concessions to underwater
irradiators when addressing operational restrictions that would
normally apply to panoramic irradiators.

We also wish to recognize the excellent work that Dr. McGuire
and Messers. Baggett and Sjoblom have done to write the rule. The
day and a half comment period meeting (which representatives of
ARECO attended) of February 12-13, 1991 in Rockville, Maryland,
resulted in diverse opinions by attendees on various sections of
the rule and the need for some revisions was acknowledged. This
informative discussion did nothing to change our very favorable
opinion of the basic soundness of the rule which is a testament to
the diligence of the authors, but we wish to make comments mainly
in the vein of diminishing possible ambiguity of understanding and
interpretation.

1) One of our main concerns is the possible confusion and
imposition of unnecessary regulatory constraints that could arise
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The Secretary of the Commission
U.S. Nuclear Regulatory Commission
April 5, 1991

Page -2-

from having conditions for panoramic and underwater irradiators
appearing interspersed in the same rule. The very great physical
differences of the two types both require substantial differences
in operational requirements and physical restraints. Thought has
been given to suggesting separation of Part 36 into two divisions;
one for panoramic and one for underwater irradiators. We realize
this is not a novel or singular suggestion but wish to add our
"yote" to others who advocate such a change.

2) Section 36.2 Definitions: Both "irradiator operator™ and
"operate" need further definition where underwater irradiators are
concerned. The procedures necessary to perform irradiations are
more modest and safer due to design simplicity. In a static plaque
underwater irradiator, material handling is the only work function
needed to perform an irradiation.

Wording such as "Irradiator Operator means an individual
authorized by the licensee to supervise irradiation procedures so
that they are carried out in a safe manner"™ is suggested.

This wording would not compromise the definition of a
radiation safety officer.

3) Section 36.2 Definition Radiation Room: This says that
"underwater irradiators are not considered to have radiation
rooms."

Yet, access to underwater irradiators must be controlled by
appropriate barriers at the walls of the room above the underwater
irradiator.

The term Irradiation Room could be substituted for Radiation
Room in the case of underwater irradiators.

L) Section 36.21(a) Design and Performance Criteria for
Sealed Sources: It should be stated that a performance criteria
certificate or certificate of registration from the manufacturer or
supplier, as appropriate, of the sealed sources is sufficient for
compliance with this requirement.

5) Section 36.33 Irradiator Pools: To accomplish safe
source storage called for in (a), we propose to allow transfer of
sources from one irradiator pool to another when needed. The
design feature that we propose is a connection between the pools
with a properly constructed transfer tube between them. As this
method of source transfer or storage should be considered as a
safety improvement over present commonly used methods, we fully
expect this pool feature to be approved by Region II of the NRC.

This would mean that the last sentence in (b) should be
followed by an exemption statement. That is: "Pipes that have
intakes more than 1 foot below the normal low water level must have
siphon breakers to prevent the syphoning of pool water lower than
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1 foot below the normal low water level unless connected to another
pool via a source transfer tube. Water transfer must be limited to
levels that meet the conditions of 36.25(b)."

6) Section 36.37 Power Failures: 36.37(c) should be amended
by adding the following words to the end: "unless the radiation
monitoring system has a battery backed emergency power supply".

7) Section 36.39 Design Requirements (c) Pool Integrity:
The statement concerning pool penetrations would still allow for
source transfer tubes between pools if Comment 5's suggestion,
given above, is followed.

8) Section 36.41 Construction Control (e¢) Pool Integrity:
Again we wish to exempt source transfer tubes connecting two pools
from the provisions of 36.33(b) dealing with pool penetrations.

9) Section 36.51 Training: The level of training to be
qualified as an operator of a panoramic irradiator is higher than
that necessary for operators of underwater irradiators where
irradiation and emergency procedures are concerned. Section 36.51
needs to be rewritten, taking into account these differences. It
requires clarification as to what operation in underwater
irradiators constitutes.

As an example of delineation of work responsibilities that are
possible, our company has personnel called Designated Users. They
are designated after training by a committee of RPOs specifically
named in our license. These workers are authorized to manipulate,
"handle" (remotely), load and unload radioactive sources, and
perform irradiator plaque movements.

A second class of workers with the job title of "technicians"
insert and remove target materials to be irradiated either manually
or via conveyors.

10) Section 36.53(c)(1) Operating and Emergency Procedures:
In this subsection it states "The revisions do not reduce the
safety of the facility." We feel that an addendum to this sentence
such as "as determined by the Radiation Protection Officer™ or M"as
determined by committee, one number of which is the Radiation
Protection Officer™ is in order.

11) Section 36.53(e) Operating and Emergency Procedures:
Controlled storage of radioactive resins at higher than background
levels should be permitted and decay before release allowed. If
(e), as written, does not allow for this, it should be changed to
authorize such action.

12) Sections 36.29, 36.39, and 36.59: These three sections
all have references to detection of radiocactivity in the pool
water. Sections 36.29 and 36.59 refer to two methods of detection;
daily water analysis or checking "an online radiation monitor". We
consider a probe attached to a cation bed leading to an audio and
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visual alarm to constitute "an online radiation monitor". Checking
the radiation level on the monitor readout would satisfy the
requirements of 36.59(c).

13) Section 36.67(c) Entering and Leaving the Radiation
Room: (Entering or leaving the "Irradiation"™ Room - see Comment
3.) Subsection (c) deals with entrance and egress during power
failure to and from an underwater irradiator. We urge the
statement be amended to include wording such as "unless battery
backed emergency power is available".

14) Section 36.83(a)(2) Reports: This subsection shows the
need to differentiate more fully between panoramic and underwater
irradiators. It should be rewritten (at least in part) for the
case of underwater irradiators.

Underwater irradiators can comply with the first part up to
", ...excessive concentrations on levels of radiation".

"....Loss of one day or more of operation of the facility, or
property damage in excess of $2,000 as required by 10CFR20.403 or
20.405" should not apply. Only losses of the ability to use
"radiocactive sources" in a safe manner should be reportable. There
is no threat to personnel and public safety, no danger of radiation
overexposure and no impact on the environment when mechanical
failures occur in an underwater irradiator.

15) Section 36.83(d)(4) Reports: This should be changed to
"Failure of the cable or drive mechanisms used to elevate or lower
the source racks in panoramic irradiators™".

16) Section 36.83(d)(5) Reports: This should be changed to
"Inoperability of the access control system in panoramic
irradiators™, This is just one of many subsections where
separation of two types of pool irradiators would be of benefit.

This is the extent of comments on Part 36. I apologize for
our tardiness in providing them to you. A rather detailed response
to an NRC letter requesting various types of information regarding
our operations and a resubmittal of our license renewal application
have necessarily been given priority.

Very truly yours,
THE APPLIED RADIANT ENERGY CORPORATION

Glonest o 7 Pgprorn ) e

James J. J. Myron, PhD
V.P. Safety and Regulatory Affairs

cc: Dr. Stephen A. McGuire
5650 Nicholson Lane
Rockville, MD 20850 glc:F38
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Secretary of the Commission
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Attention: Docketing and Service Branch
Dear Sir or Madam:

Subject: Federal Register, Volume 55, No. 233, pp 50008-50032,
Proposed Rule 10CFR36,

Provided below are 3M’s comments on the newly proposed 10CFR36.
They are based on a review of the proposed regulations relative
to 3M’s gamma irradiator facility being operated at Brookings, SD
under U. S. NRC License 22-00057-61, 3M’s participation in the
February 12 and 13, 1991 Workshop held in Rockville, MD and our
knowledge of state-of-the-art safety systems and radiation
detection instrumentation. Comments are provided in accordance
with paragraph numbers of the proposed regulations.

Paragraph 36.15

It is unnecessary that a license be issued before construction.

This will make it very cumbersome for the licensee with no

obvious benefit in terms of increased safety. Any deviations

from initial license commitments, common in facility

construction, will require amendments and delays in the building
. of the irradiator. The design criteria for the actual shield and

pool structures in an irradiator are straightforward and well

specified in the subsequent paragraphs of 10CFR36. The need for

first licensing them is not obvious, especially when the NRC does ‘

not intend to approve shield designs. Process control systems 1

are more critical but are not installed until after the shield

and pool structures are in place. As a minimum, licensing

activities should be allowed to be conducted concurrently with

construction of the shield and pool.

Paragraph 36.21(a)

This paragraph should be reworded to make it clear that the
licensee does not have to actually perform the tests specified.
Vendor certification and/or registration with the NRC in
accordance with the provisions of 10CFR32.210 should be adequate.

Paragraph 36.23(a)

We question the need to specify a time for returning the source
to the shielded position if the door or barrier is opened while

Acknowledged by carg. APR 24 199y,
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March 29, 1991

the source is exposed. Assuming that the secondary backup system
specified in 36.23(b) below is installed, the source return
requirement of 36.23(a) is a third backup which we don’t feel is
necessary.

As presently worded, the criterion for specifying the source
return time is ambiguous. Everyone walks at a different speed.
Further, if there is really a concern about source return time,
then why isn’t there a concern about the person who may be in a
hurry and runs to enter the irradiation room? If it is necessary
to specify a time for returning the source to the shielded
position, a specific time should be given.

Paragraph 36.23(b)

To our knowledge, most presently operating irradiators do not
have the backup system described here. 3M’s facility does not.
The technology is certainly available. If the specified system
will be required on all existing facilities, time for
retrofitting following enactment of the regulation should be
allowed and specified.

Paragraph 36.25(a)

The 2 millirems per hour dose rate criteria should be applied to
areas that are accessible to nonirradiator operating personnel
and/or members of the general public during operation of an
irradiator. It is not necessary to prohibit properly trained
operators who are provided with personnel monitoring devices and
portable survey instrumentation from having access to areas where
the dose rate exceeds 2 millirem per hour. Such an area might be
within the penthouse where the source hoist mechanism is located.

The last sentence of this paragraph is too restrictive. Control
to these areas for operators who are provided personnel
moniteoring devices and have proper training should be treated
differently than for nonoperators. The level of control should
be determined by the RSO. For example, areas near the cable
penetrations in the penthouse where radiation levels exceed 2
millirem per hour do not present any real hazard to operators
checking out the source hoist mechanism, etc. There is no need
for the operator to get written approval from the RSO for this
job. Approval from the RSO or an operator should be required for
a nonoperator working in an area where the dose rate exceeds 2
millirem per hour.

Paragraph 36.25(b)

It is not necessary to specify a maximum dose rate of 2 millirem
per hour 30 centimeters above the pool. During irradiation room
entry, personnel are not normally at this location. Since access
to the irradiator room is strictly controlled and trained
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operators wearing personnel monitoring devices and carrying
portable survey instruments must be present during all entrees to
the irradiator room, we do not understand the need to specify a
maximum dose rate. What will a licensee have to do if a dose
rate of 2.1 millirem per hour is experienced above the pool?
Using 2 millirem per hour as a general guideline for areas
normally occupied by personnel is good. However, dictating that
it "must not exceed 2 millirems per hour" is not necessary.

Paragraph 36.29(a)

It is too subjective to relate operation of the radiation monitor
to a possible dose of 100 millirem to an individual. All other
paragraphs of the proposed regulation specify dose rate limits.
Specifying a dose rate limit is also appropriate here. Possibly
a dose rate of 100 millirem per hour at any accessible point
external to the irradiator room, i.e., external to the product
and personnel maze access points is appropriate. This will make
it convenient to (2) select an appropriate radiation monitor, to
(2) properly locate its radiation detector and to (3) properly
calibrate the instrument and set the alarm point.

Paragraph 36.29(b)

Two types of online radiation monitors can be effectively used to
detect radioactive contamination in pool water. One is a system
with a detector, such as a GM probe, positioned external to the
water purification system tanks. Another is a system which has a
detector, such as a gamma scintillation probe, positioned in a
shielded reservoir through which water being circulated through
the purification system is routed. The proposed regulation needs
to be reworded to allow the use of both online systems in
addition to pool water sample assays.

The statement: "If a false alarm due to background radiation
occurs, the alarm set-point must be increased." should be
removed. It is arbitrary and serves no real purpose.

Paragraph 36.39(e)

The same comment provided in paragraph 36.29(a) above applies
here for the conveyor system monitor. How do you verify a
personnel dose of 100 millirem? It is possible and reasonable to
verify a dose rate of, for example, 100 millirem per hour at a
specified location.

How do you "verify" that the radiation monitor on the water
purification system is located near the spot at which the highest
radiation levels would be expected? In the absence of
information on leakage of Co-60 sources and where the Co-60 will
accumulate or settle out in the water purification system, it is
not possible to "verify" that the radiation monitor is located
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near the spot at which the highest radiation level would be
expected. The final sentence should be reworded to eliminate the
"verification" requirement, e.g., "For pool irradiators, the
licensee shall locate the radiation monitor on the water
purification system near the spot at which the highest radiation
levels would be expected."

Paragraph 36.51(a) (2)

The requirements of part 20 should also be included here.

Paragraph 3€6.51(b)

We recommend adding the phrase "that the individual is
responsible for performing" to the end of the sentence in this
paragraph to better define the questions to be included in the
written test.

Paragraph 36.51(d) (5)

A definition of an "operational quality assurance program" is not
provided in the proposed regulation. The terminology here should
be "operational inspection and maintenance program" as defined in
paragraph 36.61.

Paragraph 36.51(d) (6)

The general requirements of this paragraph have not been well
thought out. What constitutes a drill? 1Is it really necessary
to perform annual drills? We do not believe so.

A contingency plan and contingency type drill such as required in
10CFR30.32 (1) are certainly not appropriate here because there is
no real potential for significant releases of radioactive
materials to the environment.

It appears that a medically oriented drill is the only practical
drill that can be performed. For this drill, a medical emergency
is simulated requiring the emergency squads, irradiator operators
and RSO to interact with local ambulance, medical clinic and
hospital personnel to test knowledge of handling a contaminated
patient. We do not feel that this drill has to be performed
annually. An annual review with outside medical personnel,
including a verification of telephone numbers is probably
appropriate with an actual drill being conducted once every three
to four years.

It is difficult to simulate stuck source racks, irradiator room
fires, bomb threats, etc. These can best be handled by annual
training reviews followed by written exams.
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Paragraph 36.53(c¢)

We strongly support the flexibility regarding revision of
operating and emergency procedures provided in this paragraph.

Paragraph 36.57(c)

The wording in this paragraph does not apply to the use of
digital readout radiation survey instruments and should be
reworded to do so. For example, how do you define a "scale" on
instruments that have only a digital readout? 1If you can’t
define a scale, how do you calibrate at 2 points con esach scale?

Paragraph 36.61(a) (12)

The criteria to be used by the licensee to comply with this
paragraph need to be specified or referenced. "Wear" is a very
subjective term and needs to be defined.

Paragraph 36.69 (b)

The term "trace" needs to be defined either in 10CFR36 or by
reference.

Paragraph 36.81(n)

The correct reference is paragraph 30.35(g).

Paragraph 36.83(d) (4)

This item does not really have to be listed. Only failure of the
cable or drive mechanism which results in sources being stuck in
an unshielded position should be reportable. This is already
covered by 36.83(d) (1).

Should you have questions akout the above, please refer them to
D. A. Loeser at 612/733-3199.

Sincerely,

A e Codhamn

Duane C. Hall, Manager
Ionizing Radiation
Health Physics Services

DCH:ckm
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U.S. Nuclear Regulatory Commaission
Secretary of the Commaission

Washington, D.C. 20555

Attention: Docketing and Service Branch

Kef: Comments on Proposed Ruie Part 36

Gentlemen:

Our comments on the proposed rule follow:

Para 36.15 Start of Construction

We find the requirement to be licensed prior to start of construction to
be totally unacceptable. Irradiator construction normally takes twelve to
eighteen months, and prelicensing would take anywhere from six to
twelve months, making total lead time unbearable. The prelicensing lag
time is not warranted.

We suggest that NRC adopt a construction inspcction sequence similar to
that utilized in the State of Texas. In this sequence, the license
application is submitted (not approved) prior to construction, and there
are specific steps during construction where the State will inspect to
assure that construction actions, techniques, and QA are adequate. The
sequence follows through equipment and safety system checkout prior to
source loading, through initial radiation surveys. The system is logical
and imposes no undue delay on the licensee. Any activities undertaken
by the licensee are at the licensee’s risk.

Para 36.21 Sealed Sources

The licensee may not have the capabilities to perform or evaluate the
sealed source criteria. Rather, the source manufacturer should submit
his source integrity data to NRC and obtain a certificate of registration,
which should be sufficient guarantce that the user is utilizing an
approved source for the intended purpose.

APR 24 1991
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Para 36.23(a) Access Control

In most cases involving AECL or Nordion units, a retrofit will be
required to assure that the time from door opening to operator entrance
will be less than the time for the source to fully descend. The time it
takes an individual to walk from the entry door to the edge of the pool
is primarily dependent upon the labyrinth design of the shield.
Considering the four shield designs in our possession, the entry time
(from door opening to pool edge) ranges from 20 to 25 seconds. We
suspect that this time may be less with other designs. To comply with
the requirements as written, we and others would need to increase our
source rack descent rate from one foot per second to nearly two feet per
second. Other designs may require even a quicker descent rate. This
may be beyond the capahility or design capacity of present source rack
equipment thereby causing damage to the source and source rack.
Therefore, we suggest that the phrase "must be less than or equal to" be
changed to "should be less than or equal to". The suggestion in the
preambe that "the licensee could use a time-delay me3chanism to delay
opeing the door after unlocking it", is of no value since the timing
sequence will begin upon intiating the source descent by opening the
door.

Also, as this requirement is primarily applicable to the personnel entry
door, for clarity, the first sentence of Part 20.203(c)6.(viii) should be
inserted in this section. Product entry/exit portals, when physically
blocked by carriers or totes, should not be subject to this redundant
requirement, since they are not intended as personnel entry routes.

Para 36.23(b)

We can understand the logic for desiring a second independent system to
assure that the source is down prior to personnel entry, but feel the
emphasis is in the wrong place. In all incidents to date, radiation
exposures have occurred because of inoperative safety systems, personnel
carelessness, or gross violation of approved entry procedures. Pressure
mats or electric eyes would not have helped in any case where the source
rack was stuck in the exposed position (Israel, El Salvadore, Shaumberg,
Illinois).

We would suggest that a better solution would be to incorporate a
redundant system which, through electro or mechanical means, gives
positive indication that the source is in the fully shielded position. This
could be tied into both the in-cell monitor and door lock (36.23(c)),
thereby denying access or continuation of the entry procedure until the
proper safety signal has been received from the positive source down
indicator. This positions the "back up" system before primary entry

ISOMEDIX INC.

CORPORATE OFFICES = 11 APOLLO DRIVE, WHIPPANY, NEW JERSEY 07981 e (201) 887-4700 » FAX 887-1476 « TELEX 317361
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versus after entry has been achieved. Once an individual has achieved
entry, the only reliable means of personnel protection is through the use
of an operable hand held survey meter. (Ref. Shaumberg, 111, 1989)

Para 36.25 Shielding

We believe that areas where radiation dose rates somewhat exceed two
millirems per hour can be adequately controlled in terms of access
through personnel training and appropriate temporary barriers (roped
of f, with radiation signs). Written approval to enter such an area on
each occasion would appear to be too administratively burdensome and
not really necessary.

Para 36.27(b)

‘ For new constructions, fire marshalls and insurance companies generally

require that the irradiator possess the same system as the adjoining
warchouse, i.e., automatic sprinkler. Without a shut-off valve specific to
the irradiator area, the only means to control flooding into unrestricted
areas is by turning off the main sprinkler system water supply to the
entire building, a clear fire code violation. A specific reference to
require such a shut-off valve in the irradiator only would help in
compliance with the code requirements set forth by both the NRC and
the local fire marshall.

Para 36.39 Design Requirements (para j)

Irradiators in seismic areas should be required to have a source drop
mechanism in event of an earthquake over a specified magnitude. Such
mechanisms are quite inexpensive. Following a source drop caused by
an earthquake, there should be a requirement for a through system

‘ check prior to start-up.

Para 36.59 Leaking Sources

Licensees should be required to maintain separate records on several
activities, including pool water counts, and water added to pools. A key
element of such data should be to look for unusual trends that develop,
which are out of the ordinary.

Para 36.61 Operational Inspection (para (a)(8)

We suggest that reference be made to tests outlined in 29 CFR 1910.159
or NFPA 13A to assure the operability of irradiator fire extinguishing
systems.

ISOMEDIX INC.
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Para 36.69 Irradiation of Flammables (para b)

Considering only the flash point of flammablcs is not a realistic criteria
for evaluation because in many cases the packaging of the component
plays a key role in the components hazard classification. For instance, a
bulk container of isopropyl alcohol has a flash point around 75 F. Yet
alcohol pads, for disinfectant use, are packaged in sealed metal foil with
little oxygen content. In this form, the final product does not possess a
DOT hazard classification and is even deemed acceptable for air
shipment. A better guide for designating flammable materials would be
to reference the DOT hazard classification system per 49 CFR 172.
Irradiation of products with a flammable or combustible label per 49
CFR 172 would, therefore, be prohibited without a specific exclusion.

Para 36.83 Reports

Para (a)(2): The damage limit should not include the inadvertent
overexposure of product which renders the product unusablec. The
$2,000 limit should be adjusted upward (to $5,000) and be applicable
only to the mechanism and/or sources.

Para (¢) and (d)

The reportable events listed, in most cases, are almost "catastrophic" to
the irradiator operation, and are among the most serious things that can
happen. The notification to NRC should be immediate (verbal) followed
by FAX notification so that all available resources can be brought
together to control and solve the problem before it becomes worse.

We appreciate the opportunity to comment.

Very truly yours,

ISOMEDIX INC.

- < 2
L Le g 00 Q>I/if
George Fﬁ.ﬂl/)ietz

Vice President

GRD:kl

CcC:

Dr. Steve McGuire

Office of Nuclear Regulatory Research
USNRC

Washington, D.C. 20555

ISOMEDIX INC.
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Barbara D. Hays

Chapter Chief
1421 Wightman Street wap T4 1981
Pittsburgh, PA 15217
Dear Ms. Hays:
In Fesponse to your request to extend the public comment period beyond
March 4, 1991, the NRC will not formerly extend the due date. However, the

Federal Register Notice stated that comments received after that date will be

considered if it is practical to do so. In this case, because of planned
other work assignments, I can give full consideration to comments received by

April 15, 1991.

Sincerely,

/s

Stephen A. McGuire, Health Physicist

Radiation Protection and Health Effects
Branch

Division of Regulatory Applications

Office of Nuclear Regulatory Research
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Executive Offices
1 Batterymarch Park
P.O. Box 9101 EEICE OF St
Quincy, Massachusetts 02269-9101 USA DOCKLTING & .
Telephone (617) 770-3000 BRANL:
Telex 200250 Fax (617) 770-0700
I Washington Office
Suite 560, 1110 N. Glebe Road
Arlington, VA 22201
Telephone: (703) 516-4346
Fax: (703) 516-4350

March 13, 1991

The Secretary of the Commission
Nuclear Regulatory Commission
Docketing and Service Branch
Washington, D.C. 20555

Dear Sir:

The National Fire Protection Association is pleased to submit comment on
the notice of proposed rulemaking, RIN 3150-AC98, concerning Licenses
and Radiation Safety Requirements for Large Irradiators.

The National Fire Protection Association is an independent, voluntary
membership, nonprofit organization dedicated to safeguarding people and
their environment from destructing fire, using scientific and engineering
techniques and education. The basic technical activity of the Association
involves development, publication and dissemination of timely consensus
standards intended to minimize the possibility and effects of fire in all
aspects of contemporary activity. More than 4000 individuals serve on a
voluntary basis on the more than 200 NFPA technical committees.

We recommend incorporation by reference of NFPA 801-1991,
Recommended Fire Protection Practice for Facilities Handling Radioactive
Materials. The most appropriate section of this proposed rule to reference
NFPA 801 would be as part of Section 36.26 on page 50016 of the Federal
Register. NFPA 801 should be a reference in addition to ANSI N43.10-1984,
"Safe Design and Use of Panoramic, Wet Source Storage Gamma
Irradiators (Category IV)". The appropriate wording that would be added
to section 36.27 would best follow item (b) as shown on page 50017. This
section should be modified such that after "extinguishing system" the
following is inserted: "as described in NFPA 801, Recommended Fire
Protection Practice for Facilities Handling Radioactive Materials." ppp 24 199]

Acknowledged by card.............ooooeo

Publishers of the National Fire Codes® and National Electrical Code®

A non-profit membership organization dedicated to promoting safety from fire, electricity, and related hazards
through research, codes and standards, technical advisory services, and public education since 1896.
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NFPA would like to offer any assistance that may be necessary to
incorporate the identified NFPA codes and standards into this proposed
rulemaking. If you or your staff have any questions you may direct them to
the NFPA Washington Representative, John C. Gerard, 1110 N. Glebe
Road, Suite 560, Arlington, VA 22201, telephone 703/516-4346. You may
also address questions or requests for assistance to Chief Engineer, Arthur
Cote, NFPA, 1 Batterymarch Park, PO Box 9191, Quincy, MA 02269-9101.

Sincerely,

5t
Casey Grant
Chief Systems and Applications Engineer

cc: R. J. Vondrasek
A. R. O'Neill
Jim Shannon
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20 February 1991

The Secretary of the Commission

Nuclear Regulatory Commission
Washington, DC 20555

Attention: Docketing and Service Branch

Gentlemen:

My comments on your proposed rules for licenses and
radiation safety requirements for large irradiators follow.
If you should have any questions regarding anything I
mention please feel free to contact me.

Let me begin by saying that the number and difficulty of
problems which arise in the design and implementation of
large irradiators and the severity of consequences should
problems develop makes it impossible for me to sanction the
creation of such irradiators. However, should you be dead
set upon allowing the construction of more irradiators after
yvyou have looked over the difficulties I shall set forth,
then at least it shall be done safely, if such can be
attained at all. Please note that the following
difficulties probably do not constitute a complete listing
of the design problems present. They are only the
significant ones I have noted.

L.

I am to understand that many if not most underwater sources
are Co-60 sources. You should note that cobalt is soluble
under acidic conditions. Further information regarding this
fact should be collected and some form of acidity or
alkalinity requirements placed upon the water in such
underwater irradiators, else the result is solute cobalt
source travelling wherever water moves (as moisture on
irradiated materials, down pipes as water is transferred,ior
out into ground water should tank leaks develop due to
earthquake or whatever cause). (2NRIG 1

T35, .

Regarding underwater irradiators, 36.39j does not require
underwater pools to maintain structural integrity (or no

leaks) in the event of an earthquake. Also, 36.28¢c alliows.,

that for such underwater irradiators there need'mot bs any
shielding construct present other than the water -dtself. T
understand that this is the situation at two large

irradiateors at present. This situation allows that if a

seismic disturbance were to occur and the pool be rupturedApR 24 1991
then loss of water would leave the sources pﬁgenﬁi 1 g, s
opened (not shielded in their casks) and wi @ﬁ ycmd
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shielding whatsoever. This would pose significant health
risks to all people at all line of site locations, even
those airborne above the site.

Corollary A.

Continuing consideration of the above situation, it was
discussed that the chloride of Cs-137 encased in glass or
some non-soluble substance may also be used as an underwater
source. Should this be implemented, it is essential that
you require the encasement to withstand thermal stress and
seismic shocks (certainly including those types of shocks
which may be incidental to transporting its cask). The
thermal requirements evolve out of the fact that sources can
reach temperatures of three to four hundred degrees
Fahrenheit while surrounded by air, as would presumably be
the case during cask transport. The seismic requirement,
however is the critical one. At present, requirements
suggest that if an earthgquake were both to rupture the pool
and cesium chloride encasement, then cesium source could
dissolve and drain immediately out into the ground water.
With a half-life of thirty years and indeterminate
underground water flows this could pose an unprecedented
health risk and could even make large sections of the
country uninhabitable.

i i N e

Regarding panoramic irradiators using cesium chloride
sources, there are no specifications present on how water
ripes (such as may be present for sprinkler systems (36.27b)
or otherwise) are to be situated relative to the CsCl source
or what seismic shocks they should withstand. My reason for
concern here is as follows: 1in the event of an earthquake,
it is common that water pipes are broken. Since the source
may still be exposed, should water pipes break near the CsCl
source and wet it, thereby dissolving it, then the solute
CsCl could travel wherever the water may flow, such as into
sewer systems, should the leakage become excessive.

D

In reference to panoramic irradiators using cesium chloride
sources, if fire oceurs and sprinklers are turned on
(36.27b) after the source is fully shielded (36.27a) then
should there be a requirement for the sealed source (36.21)
that water not be able to reach the source from sprinklers
or other water sources? I realize that this may already be
implied in 36.21b but believe that it should be made more
explicit.

V.

It was mentioned that heat buildup within concrete shielding
structures does occur. The example given was that a twelve
million curie source produced an estimated temperature of
375 degrees Fahrenheit twelve inches into the solid
structure. While I am not a structural engineer, I do know




that such a high internal temperature while the surfaces
were close to room temperature in a continuous, uniform
structure would cause tremendous internal stress and very
likely significant internal structural degradation. Because
this is an unusual situation (in relation to the normal
applications of structural engineering) I think it unlikely
that these thermal stress considerations have been applied
to the ACI Standard 318-77 described in 36.39j on structural
integrity of the shielding in the event of an earthquake.
However, to retain shielding in any situation (whether
seismic or not) the heat buildup and structural implications
thereof must be studied carefully and thoroughly understood.
Further study and regulation is needed here.

VI.

Two final notes on 36.39j. Your definition or
interpretation of "seismic areas"” needs to be elaborated
upon or explained definitively, else it is likely to be
overlooked. Also, it is not possible for any structure to
withstand any earthquake (even the earth itself cannot
withstand a great quake of magnitude about fourteen on the

richter scale). Thus, you should identify the type and
magnitude of seismic activity you believe the reinforced
concrete radiation shields should withstand and
their integrity.
VEL.
% e | ’ ]
' me ol ! ning
\ dz I \ i I
relatively "—"-’f.fg‘ happe in a transporting error.
Thi: specially crucial in the case. that an enoapsulated
CsCl source in a ﬂask is dropped in a pool so that both the

pool (see 36.39c) and the source are ruptured, instantly
beginning a leakage of water containing dissolved CsCl into
the water table.

At this time these are the only major difficulties and
clarifications I see needed in your proposed rules.

Based upon these problems and others which may appear at
some later date, it seems doubtful to me that the tremendous
investment and inherent risk involved in the creation of
more large irradiation facilities could be worth the small
returns likely in the development of the irradiating
industry. Frankly, I would prefer to have a few more
incinerators built to meet any possible future increases in
sterilization needs.

As regards the use of irradiators for sterilizing sludge for
fertilization and for preserving foodstuffs (and I know that
this is FDA business) it seems as though one would have to

be very careful that the irradiation at such high levels not




cause significant numbers of non-inert chemical transitions,
thereby creating unsafe chemicals in the foods and
fertilizers.

However, should you decide to continue to allow the
development of large irradiators please understand the
gravity of the decisions you make regarding the difficulties
I described above and others of which you may become aware.
An accident of the sort which released some or much of the
source into the ground water in solute form could easily
develop into a catastrophe worse than the Chernobyl
disaster.

Yours Truly, ;
Michael G. Unfried
Peach Bottom Alliance
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March 1, 1991

Docketing and Service Branch

The Secretary of the Commission

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: RIN 3150-AC98
Dear Secretary:

Staff members of the Bureau of Radiation Control (BRC) have reviewed the
proposed rule entitled, "Licenses and Radiation Safety Requirements for
Large Irradiators," and offer the following comments for consideration:

1. The proposed rule gertains to irradiators large enough to deliver a
dose exceeding 500 rads in one hour at a distance of one meter.
Therefore, the rule covers irradiators containing as little as
approximately 375 curies of cobalt-60. However, all of the
justification and experience examples discussed in the text of the
proposed rule are for irradiators with an inventory of at least 18,000
curies. Many of the proposed requirements are inappropriate for
smaller irradiators.

The BRC suggests redefining large irradiators and adding a definition
of small irradiators. Since most of the overexposure incidents cited
resulted in fatal doses in less than an hour, large irradiators could
be defined as large enough to deliver a dose exceeding 500 rads in one
minute at a distance of one meter and small irradiators could be
defined as able to deliver a dose up to 500 rads in one minute. This
. would raise the minimum activity of cobalt-60 in large irradiators to

approximately 22,300 curies. The small irradiators need not be
required to meet as stringent rules as the large irradiators, i.e.,
fire protection, access control, operator attendance, etc.

2. The BRC strongly disagrees with 36.15, "Start of Construction." Upon
submission and approval of facility engineering and design plans, a
letter should be issued to the applicant authorizing the start of
construction. During construction, the Agency will review the
applicant’s radiation safety and training program. Just before
construction is complete and after all questions concerning the
application have been satisfactorily answered, the Agency should issue
a license authorizing storage only to allow the applicant to receive
the initial radioactive material. During or shortly before the time
the radioactive material is received, a representative of the Agency
should inspect the facility to assure that all safety interlock systems
are functioning properly. After the initial loading, a survey of the
biological shield and a test of all safety systems should be
accomplished. When adequate testing shows that the facility meets the

APR 24 1991
Acknowledged by card......... ,4
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Docketing and Service Branch
Page 2
March 1, 1991

engineering and design plans, the license should be amended to

authorize commencement of operations. By using this mechanism, both
the applicant and Agency have an opportunity to confer, consult and

modify any possible deficiencies in engineering and design plans during

each phase of construction, thus providing an efficient regulatory

Erocess which also fosters a cooperative working relationship with the
icensee.

Section 36.27, "Fire Protection," is too general. Specific information
and requirements should be added to insure that, if pool water is used
in a sprinkler system, the piping and associated physical components of
the fire protection system will not corrode between uses.

Section 36.39, "Design Requirements," should be more specific. The
requirements for shielding should include an evaluation of heating of
the shield walls. If heating is sufficient to degrade shield wall
integrity, cooling of the shield wall or alternate shielding shall be
included in the design. 1In pool type irradiators, the energy released
by decay is absorbed by the product and the shield walls. Industry
representatives can demonstrate that approximately 40 percent of the
energy released by cobalt-60 can be absorbed by the product to produce
the desired sterilization. This leaves 60 percent of the energy
production to be deposited in the shield walls as heat. Irradiators
with an inventory of five million curies or greater will cause heating
sufficient to degrade the concrete in the shield wall, eventually
causing the shield to fail.

Also, the removal of noxious gases and ozone should be addressed in the
requirements for facility design.

Subpart D should be expanded to specifically address emergency
exercises, as in 10 CFR 30.32. VWritten emergency instructions, with
names and addresses of safety personnel, should be required to be
provided to the nearest local police and fire stations.

The training requirements for a radiation safety officer should be
expanded and specifically addressed. The RSO should have at least the
same training as required of an operator and additional specific
training on all safety systems, logic diagrams, etc., for the specific
type of facility he/she will be responsible for.

In Section 36.63, "Pool VWater Purity," conductivity is not always an
accurate indicator of purity or clarity. The pool water should be
clear enough to read the source serial numbers at a specified depth.

Much of the rationale for the proposed rule was appropriate in that
many of the considerations for licensing and regulating large
irradiators were addressed. However, the actual wording of the rule
wvas, in most cases, too general and lacked definitive guidance and
instruction.

Should you have any questions concerning these comments, please contact me.

truly,

vid K Lackerf:ggfégzizgz‘\\\\

Bureau of Radiation Control
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February 24, 1991

Secretary of the Commission
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Sirg:

On behalf of the Pennsylvania Chapter of Sierra Club, we respectfully
request an extension of the Nuclear Regulatory Commission's comment period on
Large Irradiator Licensing and Regulations, for which a notice appeared in the
Federal Register on in December. [t is evident that this action will markedly
affect our members if large-scale radiation facilities are allowed to operate
for the purposes that are stated in the Federal Register notice.

We also ask that the NRC continue to receive and give consideration to
comments that may be submitted beyond the formal comment expiration date, even
if NRC extends that deadline. The possible distribution of large irradiators
makes it very important for the regulatory agency to hear from as many people
whose interests will be affected as is possible. As a public-interest
environmental organization, our Chapter will try to inform our members about
thigs proposed NRC action, but it takes time for people to obtain and absorb
this kind of information and respond to it. We ask the NRC to be liberal in
its acceptance of late comments.

Because we had not received any notice earlier about these new draft
regulations, we have not had an opportunity to bring them before our Chapter
Executive Committee for review and action. Our next Chapter meeting is
scheduled for mid-March; we ask that the NRC continue to accept comments an its
draft regulations for large irradiators until at least the middlie of April.

Thank you for giving consideration to this request. Please notify us
promptly if you will grant the extension of time.

Sincerely yours,
Barbara D. Hays i
Chapter Chair

APR 24 1991
Acknowledged by card........cceuwmmsmmmsssessse
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March 4, 1991

Carlton Kammerer, Director

Btate Programs

Of fice of Governmental and Public Affairs
U, S, Nuclear Regulatory Commission
washington, D.C, 20555

Dear Mr, Kammerer:

Attached are comments from the State of Brkansas and the CRCPD, Inc., Incident
Review Team on the proposed 10 CFR Part 36 regulations.

In addition to the attached, I would like to add two other comments. We
support the Texas proposal that the definition of large irradistor should be
revised. The current definition takes in relatfvely small irradiators that
need not be covered by some of the propoked requlations. We also believe that
as a result of the public hearing, significant changes are made in regulations
~- and same is indicated -- the requlations should be reissued for comment
including the possibility of another public hearing.

I want to thank you and State programs for making it possible for me te
participate in the public hearing. This type of participation approaches part
of what Agreement States would like to see in terms of input into the
promilgation of regulations. I bhelieve this to be a positive step and I
encourage its continuance.

Based upon my experience with this heariha, T have a recommendation that
hopefully will improve state participation as & panel member. During the
hearing, I had little opportunity for comment because, having not participated
in the writing of the regulation, T could not explain rationales behind a
regulation or provide an interpretation of its intent, Also, as a panel
member it was awkward to provide commente on the proposed regulation in the
gsame context of other commentators. There were alsc few comments requiring an
Agreement State perspective, The State representative should be more involved
in the writing of .the rule to avoid this consequence or it should he
understood that the individual will be both a panel memher to receive comments
and a commentator as well. Greater jinput 4n the writing of requlations
affecting Agreement States is of course, another part of our goal relative to
the promulgation of regulations.

APR 24 1331
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Cerlton Kammerer, Director
State Programe, Of fice of
Cov. & Public Affairs
March 4, 1991

Page 2

Again, I am appreciative of the opportunity to he a part of the process.
Sincerely,

o O

Greta J. Dicus, Director
Division of Radiation Control
and Emergency Mapagement

GJD:de




PROPOSED 10 CFR PART 36 REGULATIONS COMMENTS
CRCPD, Inc. Incident Review Team

Following the RSI irradiator incident in Georgia, the Conference of Radiation
Control Program Directors, Inc. (CRCPD, Inc.) established an Incident Review
Team (the Team). This group was ultimately tasked with preparing a report on
the role of the States in regulating irradiators. The report was developed
from information suppiied to the Team by Agreement States and States constder-
ing Agreement States status. The report was inciuded in NUREG 1392, "Leakage
of an Irradiator Source -- The June 1988 Georgia RSI Incident" as an Interim
Report of the Team.

Briefly,

1. The States recognized that licensing an irradiator is a complex
task which will involve special licensing considerations and
resolution of special problems.

2. States had elther a confidence in their current ability to license
and regulate these facilities, or they felt that expertise could be
gained if the need arose in adequate time to effectively license
and regulate these facilities.

3. States were in agreement that requlation of irradiators should not
be the exclusive jurisdiction of the NRC.

4, Most States did not have specific regulations for irradiators, but
requlated these facilities using general radiation protection
standards and special license conditions. Most States believed the
earlier version of these regulations now under consideration were
adequate although improvements could be considered. States, with
few exceptions, believed special regulations for food irradiators
were unnecessary. '

5. States did not have a common position on the adequacy of guidance
documents on licensing and regulation,

6. There should be advanced notice of the 1ntent to build an irradiator
and constructton standards should be developed.

7. The HESF (Csy37) sources should not be used in wet source storage
irradiators.

From these conclusions, three recommendations were made:

1. The CRCPD develop guidance addressing licensure, requlation, and
construction standards.

2. Regulations should be developed by the NRC with state participation.
The requlations should address the issues raised by the States and
also lessons learned from the incident in Georgia and should not be
a matter of compatibility.

3. Sources used in irradiators shoul'd be manufactured for that purpose
and used only after proper testing. Use should be limited to only
those irradtators for which they were designed.




" PROPOSED 10 CFR PART 36 REGULATIONS COMMENTS
CRCPD, Inc. Incident Review Team

The current draft of the proposed rule has successfully addressed some of the
findings' and recommendations, but has fallen short on others. This draft 1s a
significantly improved document particularly with regard to the frequency of
maintenance and operational checks, the attention given to access control, and
the increased significance given to reports, maintenance, operation, and
emergency procedures. States are having a noticeable role in development of
the regulation and advanced notice of the intent to construct 1s addressed by
the need to be licensed prior to construction. Future sources used in
trradiators will have to be doubly encapsulated and meet testing standards.
The effectiveness of guidance documents must be evaluated Tater.

However, the regulations fall short in the following areas: the States do not
support the use of the Cs;4y capsules which were responsible for the RSI
Incident. The proposed regulation does not remove sources from use that do
not meet the new standards. There is uncertainty that the regulations are
firm enough on source tests. It is also noted that the regulations will be a
matter of compatibility. Several States had suggested that the siting of
irradiators be addressed and the States had produced a list of siting criterla
. and quality assurance standards. These have not been entirely addressed.

R T
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PROPOSED 10 CFR PART L REGULATIONS COMMENTS

State of L\rkansas

In July, 1988, the U.S. Nuclear Regu1atl¥y Commission (NRC) published the
proposed rule on large irradiations. THe Division of Radtation Control and
Emergency Management submitted comments ‘on the proposed rule in a letter dated
October 13, 1988, In December of 1990, ‘the NRC published a revised draft of
the proposed regulation. Our comments dn the 1990 version will be 1n three
parts. HWe will compare the two documents relative to our comments in 1988,
and second, we will provide additional domments of the second document and
third, we will respond to specific requdsts for comment.

|

1. Comparigon !

The issue of compatibility was noé addressed in the 1988 version whereas
in the 1990 version the rule will'be a matter of compatibility. While
the Division of compatibility 1s dot designated, Division II is implied.
We had questioned the significancd of a "3x background" action level for
resin bed pool water monitors and ‘now note that the 1990 document says
"above normal" which suggests a specific action level will be determined
on a case~by-case basis. HWe concdr with this change. RSO training
requirements were troublesome to Us earlier and we still have concern
that the requirements are too lax.! The language in the proposed guide
will be very important. We had exXpressed serfous reservations about
unattended {rradiator runs. The durrent proposed rule requires, for in
afr avtomatic conveyor systems, tWo people present and at least one
person present for panoramic, stafic irradiations. Only underwater
static irradiations need not be afitended under qualified conditions. We
agree with the increased measure df safety provided by the new proposed
regulation. We had strongly recommended regulatory oversight of the
construction of irradiators so thd requirement for licensure prior to
construction addresses this recommendation. Licensure prior to
construction may be overkill, but'it will ensure the extra level of
safety construction oversight provides.

Several concerns expressed in ouri1988 Tetter are not addressed in the
1990 revision. These are: surety for accident mitigation and third
party tlability, survey meters that do not saturate and thus read zero,
high range survey meters, an outline of operating procedures rather than
the procedures, no calibration reguirements for dosimeters and the need
for a seismic switch in some areas. MWe still suggest these points be
addressed. Regulations that will‘ultimately be developed for Arkansas
under Divisfon Il compatibility wtll address these points.

I1. Additional Comments ‘

. {
While we do not agree completely Q1th the new proposed regulation, i1t is
an improvement over the previous pgroposal as we noted earlier. The
specified frequency of checks; the attention being given to access
control, alarms, and monitoring; construction controls; and more details
regarding reports, maintenance, operation and emergency procedures wil)
increase the margin of safety for ‘operation of these facilities.
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PROPOSED 10 CFR PART 36 REGULATIONS ENTS
State of Arkansas

We do not concur with the relativbly Tong time allowed (five (5) days)
to report leaking or damaged sourtes, contamination, and similar type
events. Although the rationale for five days 1s reasonable. regulatory
agencies should be aware that a pbtentially serious situation exists
when that situation 1s discovered. The completeness of an initial
report is a secondary issue. Ark%nsas regulation, under Division II
Compatibitity, will be more restrictive.

II1. Reguested Comments ‘
Pool HWater Purity. Conventienal Lisdom suggests that your approach to
pool water purity {s correct and should be adequate for the intent of
the requirement.

Use of Cs-137 Sources. These DOEtsources were not designed for
frradiator use and they should not be used for irradiators. As problems
have been detected with some of these sources, all should be removed and
reevaluated.

Seismic Detection and Automatic slurce Retyrn. For irradfators in areas
of high seismic potential, seismi¢ switches with automatic source return
should be mandatory. A severe quake during irradiation could damage
source return mechanisms. This, %oupled with a compromise to shielding
which 1s also possible, could complicate recovery efforts. A seismic
switch with automatic return can provide through the early warning that
extra measure of safety. As this'Division also has a major responsibil-
ity for Arkansas' earthquake planding for the New Madrid Fault, we are
acutely aware that every effort must be made to minimize the 1mpact of
an earthquake.

+R10367/02-08-91
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- PROPOSED 10 CFR PART 36 REGULATIONS ENTS
‘CRCPD, Inc. Incident Review Team

E
The current draft of the proposed rule’has successfully addressed some of the
findings and recommendations, but has fallen short on others. This draft is a
significantly improved document particularly with regard to the frequency of
maintenance and operational checks, the attention gtiven to access control, and
the increased significance given to reports, maintenance, operation, and
emergency procedures. States are having a noticeable role in development of
the regulation and advanced notice of the intent to construct is addressed by
the need to be licensed prior to construction. Future sources used in
irradtators will have to be doubly encapsulated and meet testing standards.
The effectiveness of guidance documents must be evaluated later.

1
However, the regulations fall short in'the following areas: the States do not
support the use of the Csy37 capsules which were responsible for the RSI
incident. The proposed regulation does not remove sources from use that do
not meet the new standards. There is uncertainty that the regulations are
firm enough on source tests. It is also noted that the regulations will be a
matter of compatibility. Several States had suggested that the siting of
irradiators be addressed and the States had produced a list of siting criteria
and quality assurance standards. These have not been entirely addressed.
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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

March 7, 1991
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MEMORANDUM FOR: Samuel J. Chilk, Secretary

FROM: Vandy L. Miller, Assistant Director
for State Agreements Program .
State Programs, GPA

SUBJECT: ARKANSAS' AND THE CONFERENCE OF RADIATION
PROGRAM DIRECTORS, INC.'S COMMENTS ON
PROPOSED 10 CFR PART 36 RULE CONCERNING
IRRADIATORS

Attached in response to the Federal Register notice requesting

. public comments on the proposed rule concerning irradiators are
comments from the State of Arkansas and the Conference of Radiation
Program Directors, Inc.

Attachment:
As stgted
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JFFICE 0F SECRETAR®

Mr. Samuel Chilk

Secretary of the Commission

Nuclear Regulatory Commission,
Attention: Docketing and Service Branch
Washington, D.C. 20555

Dear Mr. Chilk:

In accordance with Section 309 of the Clean Air Act and the
National Environmental Policy Act (NEPA), the U.S. Environmental
Protection Agency (EPA) has reviewed the Nuclear Regulatory
Commission's (NRC) proposed rule for 10 CFR Parts 19, 20, 21, 30,
36, 40, 51, 70 and 170, licenses and radiation safety
requirements for large irradiators. EPA commends the NRC for
establishing licensing and safety criteria which consolidate and
standardize large irradiator requirements. Our detailed comments
are enclosed.

Thank you for the opportunity to review the proposed rule.
Should you have any questions regarding our comments, please
have your staff contact Ms. Susan Offerdal of my staff at
(202) 382-5059.

Sincerely,

%)44;7 }{/Zifoyt/Zﬁ_,———

Richard E. Sanderson
Director
Office of Federal Activities

Enclosure

APR 24 1991

Printed on Rccycled Papgr
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Detailed comments on the Nuclear Regulatory Commission (NRC)
proposed rule on 10 CFR Parts 19, 20, 21, 30, 36, 40, 51, 70 and
170, Licenses and Radiation Safety Requirements for Large
Irradiators

Supplementary Information, Section 1: The regulation should
define the specific application(s) for the use of large
irradiators. The Supplementary Information, Section 1, discusses
potential uses for large irradiators, however, categories and
specific uses are not identified.

Subpart C, Section 36.33: The regulation should clarify the
meaning of the statement "low likelihood of a substantial
leakage". The language is unquantifiable as a design guideline.
To make the design specification easier, the NRC could require
that all irradiator pools have a water-tight stainless steel
liner.

Supplementary Information, Section VII: The NRC states,
"Experience has shown that pool contamination levels did not get
very high so that the escape of a small amount of pool water into
the ground is not a significant concern." This statement does
not consider the long-term cumulative impact that pool leaks
could have on human health in the form of ground water
contamination, or related environmental impacts to the soil and
water caused by the possible migration of contaminants over time.
The NRC should reexamine the decision "not to require a pool leak
system more sensitive than the one required in the proposed
rule.”

Subpart C, Section 36.39 (f): The regulation should clarify the
minimum and recommended requirements for the design of the
mechanism that covers and uncovers the source. 1In the
Supplementary Information, Section II, Review of Operating
Experience (A and B), the operating problems discussed indicate
the need for a very thorough design specification for the
mechanism that protects the source.

Subpart C, Section 36.35: The text should also include
specifications concerning the maximum dimensions of the product
in relation to the conveyor belt, to avert product jamming on the
conveyor belt systen.

Subpart D, Section 36.51: The regulations should clearly
identify minimum and recommended requirements for training of
personnel who operate large irradiators. In the Supplementary
Information, Section II, Review of Operating Experience (A and
B), the operating problems discussed clearly indicate a need for
better training of personnel concerning the operation of the
irradiator and emergency procedures, since many of the mishaps
cited were the result of human error.




2

Subpart D, Section 36.53: Because of the safety violations
identified in the Supplementary Information, Section II,
resulting from the source being stuck in the unshielded position,
the regulation should specify minimum safety procedures in the
regulation (in accordance with 10 CFR Part 20) that outline
operator emergency procedures in the event of a shield sticking.
If the irradiator has a product conveyor belt system, the
regulation should specify emergency procedures in case a product
jams on the conveyor while the source is in the unshielded
position.

Subpart D, Section 36.61: The NRC should identify a minimum
number of operational and maintenance inspections per year.
Reviewing past maintenance records should provide some indication
of how often specific parts of the facility need to be inspected.
In the Supplementary Information, Section VII, it states that
because of the variation in irradiator design, the frequency for
checks on the access control system, "probably the most important
safety feature of the irradiator," could not be set. We
recognize that facilities vary in design, however, this variation
should lead the NRC into a discussion of standardization and
limitation of facility design so that a minimum number of checks
can be properly defined.
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Dear Sir:;

These comments relate to NRC's proposed regulations for irradiation
of food and sewage sludge.

For health and safety reasons, NRC should not adopt the draft
regulations. Instead, NRC should shut down all irradiation plants. This
technology is extremely dangerous. DOE would be able to recycle high-
level radioactive waste as "source material" for food and sludge
irradiators. Each irradiator may hold 10 million curies of radioactive
material, primarily cobolt-60 metal or water-soluble cesium-137 (ten times
more than the amount of cesium reportedly released at Chernobyl).

NRC should prohibit use of water-soluble cesium-137 in all
irradiators.

The irradiation industry should not be expanded without a prior and
complete Programmatic Environmental Impact Statement and without
compliance with detailed siting criteria which need to be included in the
regulations.

The public comment period should be extended at least three months.

Sincerely yours,

Albert Richardson (814) 455-9730

copy: Secretary of NRC
Docketing and Service Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555
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Samuel J. Chilk, Secretary MEKL”N&wH
U. 5. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Large Irradiators
55 FR 50008
4 December 1980

Dear Mr. Chilk:

On behalf of Heartland Operation to PFrotect the
Environment, Inc., I respectfully request that a 90 day
extension of the public comment period regarding the above
referenced matter be granted.

An extension 15 necessitated for the reason that
there has not been adequate time to acquire and competently
review all of the relevant material referenced in the
Federal Register Notice of December 4, 1980. Further, an
extension of the comment period is necessary due to the
many varied and complex issues involved in the promulgation
of rules, not to mention the intricate issue of large
irradiators themselves.

Thank you for your consideration and attention to
this matter.

Sincerely,

Burton, Director

(402) 274-5242

1203 'N' STREET, AUEBURN, NEBRASKA 68305
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OCRE supports the issuance of this rule. Given the potential
hazards posed by large irradiators, the tragic accidents which
have already occurred at such facilities, and the anticipated
growth of this industry, this regulation is extremely
necessary. In fact, it is overdue. OCRE would commend the NRC
for a clear, well-written rulemaking package which thoroughly
explains the regulation and the need for it. The rulemaking is
well-supported by the facts presented therein. The provisions
for operator training, procedures and emergency plans,
double-encapsulated sources, radiation monitoring, source leak
testing, access control, fire protection, pool water purity,
and the other design and operational requirements are all
essential for the safe operation of these facilities. This rule
will prevent the repeat of the unfortunate events which have
resulted in personnel injury or death. It is also appropriate
that the rule will be assigned a level of Agreement State
compatability which would allow the Agreement States to adopt
additional requirements based on local concerns or experience
(55 FR 50023). This regulation should be adopted without
delay. However, OCRE would recommend the following
improvements to the proposed rule.

A. General Comments
1. Use of Cesium

The NRC requested comment on whether cesium-137 sources should
be permitted. The problem is that cesium is encapsulated as a
water-soluble salt, cesium chloride. OCRE believes that cesium
chloride sources should not be permitted. The Federal Register
notice states that an underlying assumption in this rulemaking
is that any sealed source could leak. 55 FR 50013. Given this
assumption, it is prudent to require the source to be in a form
which is not conducive to the spread of contamination should a
postulated leak occur. Banning the use of cesium will also
minimize the potential for damage should the source rack drop.
It is stated that Cs-137 sources are relatively heavy, such
that damage from a drop is more likely. 55 FR 50022. Banning
cesium will result in less radioactivity in use at irradiators,
as the Federal Register notice indicates that 2000 curies of
Cs-137 is needed to deliver the same dose as 400 curies of
cobalt-60 (55 FR 50014). The fact that leakage occurred from

a cesium source at the RSI irradiator also favors a ban on
cesium. It has been postulated that the cause of the leak was
the repeated thermal cycling of the sources which caused the
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CsCl to expand. It has also been reported in the news media
that the Department of Energy has recalled the Cs sources.
Therefore, there is apparently a de facto ban. This should be
made a part of the regulations. This requirement should not
have a severe impact on the irradiator industry, since it is
stated that only four irradiators use cesium (55 FR 50023), and
apparently they won't use it any longer due to the DOE recall.

2. Need for a seismic detector and automatic source return
mechanism

This should be required in the regulation. It is stated that
this requirement is contained in the ANSI Category IV standard
and is general practice. 55 FR 50022. Thus, including this
provision in the regulation should not impose any burden on the
irradiator industry. 1Its inclusion would reinforce this
standard of safety and would make this necessary design feature
enforceable. Requiring this feature would also help avoid one
of the causes of the accidents which have occurred in
irradiators: a jammed source. Without this feature an
earthquake could result in a jammed source, which sets the
stage for personnel exposure to radiation.

3. Siting Issues

Because of the large inventory of radioactive materials which
an irradiator may contain, it is appropriate to apply the same
siting criteria used for nuclear reactors. The Federal
Register notice states that the maximum source inventory
currently in use in irradiators is 30 million curies. Comparing
this to the fission product inventory in a nuclear power plant
gives an indication of the "equivalent" nuclear reactor size.
E.g., the fission product inventory for the Perry Nuclear Power
Plant, taken from NUREG-0884, the Final Environmental
Statement, is 6 billion curies, assuming a power level of 3834
MWt (Table 5.6, NUREG-0884). A 30 million curie irradiator is
thus equivalent to a 19 MWt reactor. A reactor of this size
would be classified as a "testing facility" pursuant to 10 CFR
50.2 and thus would be subject to the siting regulations of 10
CFR Part 100. 10 CFR 100.3(e). Large irradiators should alsoc
be subject to these siting requirements.

The NRC should also prohibit siting of irradiators in at least
the 100-year floodplain.

With regard to aircraft crash hazards, it is not apparent that
the NRC has considered the combined effects of source damage
due to aircraft impact and a resulting fire involving the
burning of airplane fuel. The Federal Register notice states
that "large quantities of radioactivity are unlikely to be
spread from the immediate vicinity of the source rack because
the sources are not volatile." 55 FR 50022. Would this
statement be true if the aircraft crash resulted in a raging




fire, as is often the case? The NRC should prohibit siting of
irradiators near airports to prevent this hazard.

4. Seismic Design Requirements

With regard to the definition of a "seismic area," the
background material (55 FR 50017) references a USGS report,
Open File Report 82-1033. The regulation, 10 CFR 36.2, defines
a "selismic area" as one designated by the USGS as having a
greater than 10% probability of a horizantal acceleration
exceeding 0.3g in 250 years. The specific document cited above
is not referenced in the regulation. This is appropriate, as
research in seismology continually produces new results. 1In
fact, the document cited may already be outdated. See
"Forecasting Damaging Earthquakes in the Central and Eastern
United States," S.P. Nishenko and G.A. Bollinger, Science, Vol.
249, pp. 1412-1416, Sept. 21, 1990. In this paper the authors,
both from the USGS, find that in the next 100 years, there is

a 97% probability of an earthquake of magnitude 6 or greater
occurring in the New England, Southeast, or New Madrid regions.
There is a 33% probability of a magnitude 7 or greater
earthquake occurring within the next 100 years within these
regions.

This raises an interesting question: what does the phrase "as
designated by the USGS" mean? Does this refer to the Open File
Report 82-1033, as the legislative history of the rule might
imply? Or does it mean the most current USGS position? 1Is the
Science article an official USGS position? What if there are
scientists in the USGS who hold differing professional opinions
on the designation of a "seismic area"? What if there are
scientists outside the USGS who disagree with the USGS
designation; should not their opinions be considered as well?
It is not clear how to resolve these questions. One approach
might be to reference the most current official USGS position
in regulatory guidance. However, this does not address the
issue of differing professional opinions. Or, given the
findings of the Science article, it might be simpler to
designate the entire United States as a seismic area and to
require irradiators to incorporate seismic design requirements
in shield walls.

It is appropriate that the NRC has chosen 250 years rather than
the 50 years specified in the ANSI standard, given the
uncertainties of seismology.

5. Public Hearings and NEPA Analysis

As shown above, large irradiators may contain radiocactivity
equivalent to that in a small nuclear reactor. A nuclear
reactor, being a production and utilization facility subject to
the requirements of 10 CFR Part 50, cannot receive a license or
an amendment thereto without a notice of proposed action being




published in the Federal Register, with the opportunity for a
hearing, upon the request of members of the public. 10 CFR
2.105. This notice and opportunity for hearing requirement
should apply to large irradiators as well. It is incongruous
that a 10 KW research reactor is subject to the notice and
opportunity for hearing requirement but an irradiator using
radioactivity equivalent to that in a 19 MWt reactor is not.
Members of the public residing near an existing or proposed
irradiator should have the right to participate in licensing
decisions for these facilities.

Moreover, an evidentiary hearing is the best vehicle for
resolving conflicts among experts, such as that postulated
above for the seismic design issue. Such conflicts are
certainly conceivable for other aspects of the irradiator
design, such as the foundation (10 CFR 36.39(b)) or source rack
(36.39(f)), and for issues such as the adequacy of procedures.

Irradiator licensees and license applicants should have to
comply with the National Environmental Policy Act of 1969. They
should be required to submit an environmental report, and the
NRC should prepare an environmental impact statement. Large
irradiators should be removed from the categorical exclusion
list of 10 CFR 51.22(c) (14) (vii). The public should also have
the right to contest, in an evidentiary hearing, the
environmental impact statement prepared by the NRC,
particularly with regard to the need for and alternatives to
the facility.

B. Specific Comments

1. The rule mixes both metric and English units of measure.
For example, 10 CFR 36.21(a) usually uses metric units, except
for 36.21(a) (2) which uses psia. For units of radiation dose
or radioactivity, the rule usually gives both types of units,
e.g., 500 rads (5 grays). This should be done for all units
for the convenience of users.

2. 10 CFR 36.21(a) sets forth testing requirements for a
prototype of the sealed source. It should be clarified that
the prototype must be equivalent to the production-run sources.
Otherwise, licensees could use a "prototype" that has stronger
and thicker capsulation than will actually be used in the
irradiator. Perhaps the term "representative sample" would be
better than "prototype."

10 CFR 36.21(a) (4) requires the test source to be subjected to
a vibration from 25 Hz to 500 Hz at 5g for 30 minutes. Does
this mean any one vibration frequency between 25 Hz and 500 Hz,
or is there to be a sweep of all frequencies in this range? If
it is to be a sweep, at what sweep rate?

3. 10 CFR 36.23(a) sets forth the time for the sources to

-8




return to their shielded position after the door to the
radiation room is opened. This time is given as "the time that
it would take a person starting to enter the radiation room to
walk to the edge of the pool or into the beam." This is too
imprecise. Persons can walk at different speeds. Someone may,
for whatever reason, run into the room. A minimum time, in
seconds, should be specified.

4. 10 CFR 36.37 does not require backup electric power for the
access control interlocks and radiation monitors. This should
be required.

5. 10 CFR 36.55 only requires irradiator operators to wear
either a film badge or TLD dosimeter. These dosimeters do not
give instantaneous, real-time indication of dose, but rather
must be processed, and need not be replaced more often than
monthly (film badge) or quarterly (TLD). In addition to these
dosimeters, the operators should also wear a self-reading
pocket dosimeter so they can rapidly determine their dose.

6. Probable typographical errors

10 CFR 36.57(a), second sentence. Should "the area above the
pool or pool irradiators" read "area above the pool for pool
irradiators"?

10 CFR 36.57(e). Should "released for regeneration or an
nonradioactive waste" read "released for regeneration or as
nonradioactive waste"?

Respectfully submitted,

Susan L. Hiatt

OCRE Representative
8275 Munson Road
Mentor, OH 44060
(216) 255-3158
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The Secretary of the Commision
Docketing and Service Branch
Washington, DC 20555

Re: Comments regarding the proposed 10CFR36
Dear sir:

Contained herewith are my comments regarding the proposed rule.
Comments are referenced according to the rule designations.

I. Large irradiators

Consideration should be given to reviewing the definition of a large
irradiator. The definition proposed, includes a large spectrum of irradiators.
I feel that the proposed rule is primarily directed to large commercial
irradiators, and not meant for smaller research type facilities which would
be included within the current definition. Perhaps a classification according
to usage might be appropriate, in terms of purpose or frequency or total
curie loading.

Somne consideration might be given to restrict this rule only to the use of
cobalt-60, since it is highly unlikely that cesium- 137 will ever be used again
in a large scale commercial irradiator. The overall requirements would tend
to be less demanding if only cobalt-60 were considered. It would be unfair
to base the requirements of a cobalt-60 plant on the potential problems
which might happen with a cesium-137 plant.

[I. Need for arule

Paragraph one - are these proposed rules consistent with the requirements
set forth in 20.203 {¢) (6) and (7)?

The "lessons learned” at RSI, Decatur might be considered if we are dealing
with cesium-137 as a source material. They must be interpreted in that light,
and not assume that everything applies equally to cobalt-60 in both
potential and magnitude. It must be stated that these "lessons learned” only
came about because of the use of cesium-137. In all the prior plant
operating years of gamma facilities using cobalt-60 these problems were
never considered to be problems of this magnitude. There is no question

24y .. 22 7/6/
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that cobalt-60 facilities can and shoutd be made safer, but within reason.A
There is also little doubt that this revision is a result of the RSI Decatur
incident ‘

I do not believe that the regulation should prohibit the start of construction
before a license has been issued. This is the right of the licensee to be able
to make this decision as a normal business risk. This act does not endanger
anyone but himself financially, and he should be allowed to do this if he
feels that he can meet the licensing requirements established by the |
Regulating Agency. The Regulating Agency will always be able to protect the
public by witholding issuance of the license based upon the licensee's
inability to meet the regulations.

Additionally, imposing this requirement will only penalize the licensee by
extonding the period of time that it will take him to get into operation.

Regarding the future use of WESF capsules, I believe that the NRC has
requested that the DOE recall all WESF capsules from the fi