From: Stephen McGuire

To: WND1.WNPY(SNS)

Date: 10/24/96 1:24pm

Subject: Cempatibility CO Regs - Licensing and Radiation Safety Requirements for
Irradiators -Reply

Responses to your e-mail follow your questions:

>>> Stephen Salomon 10/22/96 02:10pm >>>
Stephen,

« am reviewing the subject for compatibility in Colorado. In conversations with Chuck Mattson
in Colorado, he asked that we explain the following:

[ 10 CFR 38.2 Definitions:

For seismic area, why is "in 250 years" used? Is there a Reg Guide for Part 36 that could be
’ helipfui?

* sl Response: There is a little more discussion of seismic areas on the bottom of page 17 and the
( top of page 18 of Reg Guide DG-0003. 250 years is one of the time periods for which the

, USGS gives probabilities of acceleration. The selection of 250 years was a judgement. Since
. the lifetime of an irradiatior is considerably less than 250 years, the value is unlikely to be

« exceeded during the life of the irradiator and even if exceeded it is unlikely to be exceeded by
much.

10 CFR 36.39(j) Seismic. Colorado wants to eliminate "such as American Concrete Institute
Standard ACI 318-89" because by Colorado statute the agency must supply a certified copy

. and have it readily available. He was unable to find such ACI 318-89. He wants to change the
\H later part of the discussion to .. "appropriate current sources such as national standards or
Y;; ) local building codes." Do you have any problem with this approach?
\} : '}. Response: No problem with that The reference was in.<nded to be informational
'\,,,.!
1 ot \ p  10CFR 36.23(c) The last sentence in this provision. "The monitor may be located in the
“ o ~ entrance (normally referred to as the maze) but not in the direct radiation beam." He does not
|» | ( y
18 Vb P | understand why? |s this covered in a Reg Cuide or some other document that | could send
L X / him?
x a,, ¢ Response: If the monitor is in the direct beam, it will soon burn out and give a false indication
’3(\" g that there is no radiation. There is no need for the monitor to be in the direct beam because
/y, "7 .| there is plenty of scattered radiation in the maze that is easily detected.
v % ] v
. 1 vl
CRRT N

e . Cheryl Trottier responded to this e-mail except the last point. It does not seem to be covered
23T " inthe Reg Guide D003. Can you explain or point to another eference?

Thanks for your prompt response.

9611130045 961101
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Steve Salomon, OSP
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PURPOSE OF THIS GUIDE

This draft regulatory guide is being developed to provide guidance to
applicants and licensees on preparing applications for new licenses, license
amendments, and license renewals to possess radioactiv: material in non-seif-
contained irradiators, specifically panoramic dry-scurce-storage irradiators
(Category II), underwater irradiators (Category I11), and panoramic wet-
source-storage irradiators (Category IV). This type of license is provided
for in the Nuclear Regulatory Commission’s (NRC’s) regulations in Title 10,
Chapter 1, Code of Federal Regulations, Part 36, "Licenses and Radiation
Safety Requirements for Irradiators.”

This guide does not cover self-contained dry-source-storage irradiators
(Category I). Applications for this type of irradiator are discussed in Revi-
sion 1 to Regulatory Guide 10.9, "Guide for the Preparation of Applications
for Licenses for the Use of Self-Contained Dry Source-Storage Irradiators,”
December 1988.

This guide identifies the information needed to complete NRC Form 313 for
applications for a license for a non-self-contained irradiator. (NRC Form 313
is shown in Appendix A.) The guide is based on the new 10 CFR Part 36,
"Licenses and Radiation Safety Requirements for Irradiators,” which became
effective on July 1, 1993, and the revised 10 CFR Part 20, "Standards for
Protection Against Radiation," which must be implemented no later than January
1, 1994. Even though the information provided in this guide does not consti-
tute regulatory requirements, applicants should address all the items on NRC
Form 313 and should either follow the specific guidance in this guide or
provide responses to the items adequate to assure safe operation of the
frradiator and compliance with applicable regulations.

This regulatory guide is being issued in draft form to involve the public
in the early stages of the development of this regulatory guide. It has not
received complete staff revie. and does not represent an official NRC staff
position. Regulatory guides are issued to describe and make available to the
public methods acceptable to the NRC staff for implementing specific parts of
the Commission’s regulations, to delineate techniques used by the staff in
evaluating specific problems or postulated problems, or to provide guidance to
applicants. Regulatory guides are not substitutes for regulations, and
compliance with them is not required.



After a license is issued, the licensee muz* conduct its program in
accordance with: (1) the statements, represent Lions, and procedures con-
tained in the application and correspondence with NRC, (2) the terms and con-
ditions of the license, and (3) the NRC's regulations. Section 30.9 of 10 CFR
Part 30, "Rules of General Applicability to Domestic Licensing of Byproduct
Material,” requires that the information provided in the application be com-
plete and accurate in all material respects. Information is considered to be
material if it is 1ikely to change or affect an agency decision on issuing the
license.

The information collections discussed in this drdft regulatory guide are
covered by NRC Form 313, "Application for Material License,"™ which was
approved by the Office of Management and Budget, approval number 3150-0120.

APPLICABLE REGULATIONS

NRC regulations applicable to irradiator operations are 10 CFR Part 19,
*Notices, Instructions and Reports to Workers: Inspection and Investiga-
tions®; 10 CFR Part 20, “"Standards for Protection Against Radiation®; 10 CFR
Part 21, "Reporting of Defects and Noncompliance"”; 10 CFR Part 30, "Rules of
Gereral Applicability to Domestic Licensing of Byproduct Material®; 10 CFR
Part 36, "Licenses and Radiation Safety Requirements for Irradiators™; 10 CFR
Pari. 71, "Packaging and Transportation of Radioactive Material®; 10 CFR Part
170, *fees for Facilities, Materials, Import and Export Licenses, and Other
Regulatory Services Under the Atomic Energy Act of 1954, as Amended"; and 10
CFR Part 171, "Annual Fees for Reactor Operating Licenses, and Fuel Cycle
Licenses and Materials Licenses, Including Holders of Certificates of Compli-
ance, Registrations, and Quality Assurance Program Approvals and Government
Agencies Licensed by NRC.*®

2. FEILING AN APPLICATION

WHERE TO FILE

To possess or use licensed material on Federal property or in any State
subject to NRC jurisdiction, an applicant is to file an application with the
NRC Regional Office for the State in which the mate~ial will be possessed or
used. The five Regional Offices and their respective areas for licensing
purposes are given in Figure 1.



NRC REGIONAL OFFICES

__ REGION i

REGION IV

® Regional Office
B Technical Training Center
A Urenium Recovery Field Office

W Headquarters
Note: Alaska and Hawalii are included in Reaion V.

Region Address Telaphone

| 475 Allendale Road, King of Prussia, PA 18408-1415 215-337-5000

] 101 Marietta St., Suite , Atlanta, GA 30323 404-331-4503

] 789 Roosevelt Road, Glen , IL 60137 708-780-5500

v 611 Ryan Plaza Drive, Suite , Ari , TX76011-8064 817-880-8100

Vv 1450 Maria Lane, Wainut Creek, CA 510-875-0200

Figure 1. NRC Regional Offices
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Twenty-nine states, called Agreement States (see Figure 2), to date have
entered into agreements with the NRC that give them the authority to license
bypreduct, source, or special nuclear materials used or possessed within their
borders. A current 1ist of Agreement States (including names, addresses, and
telephone numbeis of responsible officizls) may be obtained upon request from
NRC’s Regional Offices or from the Office of State Programs, U.S. Nuclear
Regulatory Commission, Washington, DC 20555. A non-Federal organization that
wishes to possess or use licensed material in one of these Agreement States
should contact the responsible officials in that State for guidance on pre-
paring an application; these applications should be filed with the State
officials and not with the NRC.

HOW TO FILE

To apply for an irradiator license, complete NRC Form 313, "Application
for Material License" (shown in Appendix A to this guide). Complete Items 1
through 4 and 12 and 13 on the form itself. For Items 5 through 11, submit
the information on supplementary pages. Each separate sheet or document sub-
mitted with the application should be identified and keyed to the item number
on the application to which it refers.

Compliete all items in the application in sufficient detail for the NRC to
determine that equipment, facilities, training and experience, and radiation
safety program are adequate to protect health and minimize danger to 1ife and
property.

A1l Vicense applications will be available for review by the general
public in NRC Public Document Rooms. Do not submit proprietary information
unless it is absolutely necessary. If it is necessary to submit propriety
information, follow the procedure in Section 2.790 of 10 CFR Part 2, "Rules of
Practice for Domestic Licensing Proceedings and Issuance of Orders." Failure
to follow this procedure may result in disclosure or ihe proprietary informa-
tion to the pubiic or substantial delays in processing the application.

Personal information about employees should not be submitted unless it is
necessary. For example, the training and experience of employees should be
submitted to demonstrate their ability to manage radiation safety programs or
to work safely with radioactive materials. Home add ‘esses, home telephone
numbers, dates of birth, social security numbers, and radiation dose
information should not be submitted unless specifically requested by NRC.



(8981231 0002 Aisiewixoidde) G31Y1S INIWIIHOV-NON 12 [ |
(s25u021l 000°st Aiotewnxoidde) SIUIVIS INIWIIHOV 62 []

WVYHOO0Hd 31VLIS ININWIIYOY

£E6eL Anp

Agreement State Program

Figure 2,

D



A1l applications should be filed in duplicate. An additional copy should
be retained for future reference.

3. CONTENTS OF AN APPLICATION

This portion of the guide explains, item by item, the information
requested on NRC Form 313. Some of the information requested may not be
appropriate for all types of irradiators. For example, information on
irradiator pools is not relevant to dry-source-storage irradiators, and some
information on access control is not relevant to underwater irradiators. If
the information requested is not relevant, write "not applicable" for that
item. Any applicable sections of the regulations are noted in brackets by the
appropriate item.

Item 1 - LICENSE INFORMATION

For a new license, check box A. For an amendment to an existing license,
check box B. For a renewal of an existing license, check box C. If box B or
C is checked, enter the license number.

Item 2 - NAME AND MAILING ADORESS OF APPLICANT

The legal name of the corporation or other legal entity applying for the
license should be provided. The address specified here should be the complete
mailing address for correspondence and may contain a Post Office box number, a
department name, a mailing code, or other information that will assist in
getting mail to the applicant. This may or may not be the same as the address
at which licensed material will be used, as specified in Item 3. In general,
an "attention” line should be included in the address, but that line should
specify a title rather than a particular person’s name.

Item 3 - ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED

State the location of use, specifying the street address (including
building name and other locating information, if appropriate), city, and State
or other descriptive address (such as 5 miles east on Highway 10, Any Town,
State) to allow the NRC * . easily locate the irradiator. A Post Office box



address is not acceptable. If more than one irradiator will be authorized on
one license, the application should specify the location of each irradiator.

Item 4 - NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Provide the name of the individual who can answer questions about the
application. The NRC will contact this individual if it has questions about
the application. Include his or her telephone number. If the contact person
changes, notify the NRC. Notification of a contact change is for information
only and is not an application for a license amendment.

The individual named in Item 4 may or may not be the individual who signs
the application in Item 13 on behalf of the applicant and who has the autho-
rity to make and back up commitments made to the NRC. Any commitments made by
the applicant should be signed by the individual named in Item 13 since only
that individual is considered by NRC to have the authority to make commitments
on behalf of the applicant.

Item 5 - RADIOACTIVE MATERIAL
For each type of radioactive material to be used, specify:

1. The radionuclide to be possessed (e.g., cobalt-60).

2. The manufacturer’s name and specific model number of each sealed source
in the irradiator.

3. The maximum amount of radioactive material in any one sealed source,
which may be expressed in becquerels or curies. (The use of either
becquerels or curies is permitted, but for consistency. only one type
should be used throughout the application.)

4. The maximum amount of radioactive material to be possessed at any one
time, which may be expressed in becquerels or curies, as noted above.
The maximum amount should include a margin to allow for source reloading
and exchange.

5. The number of the certificate of registration issued under 10 CFR 32.210
by NRC or an Agreement State for each model of sealed source. If a model
does not have a certificate of registration, the applicant or the source
manufacturer must submit information on the source as required by 10 CFR
30.32(g) and 32.210.



Discussion

In general, the use of cesium-137 chloride is not acceptable in pool
irradiators or dry-source-storage irradiators that load or unload sources
under water at the irradiator because it does not meet the requirements of
10 CFR 36.21(a)(3). Cesium-137 chloride is generally acceptable for
exclusively dry-use irradiators.

ltem 6 - PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED

Specify the purpose for which the irradiator will be used. An example of
an adequate response for a panoramic irradiator is, "Irradiation of products
or food. There will be no irradiation of explosives and no irradiation of
more than small quantities of flammable materials with a flash point below
60°C (140°F) without specific written authorization from NRC "

Riscussion

Applicants should note that, in addition to NRC approval to operate an
irradiater, they must follow the regulations of other Federal agencies that
regulate the irradiation of medical products and food.

Prior written authorization from NRC is required by 10 CFR 36.69(b)
before irradiation of more than small quantities of flammable materials with a
flash point below 60°C (140°F). As defined in the National Fire Code NFPA 30,
"Flammable and Combustible Liquids Code," published by the National Fire Pro-
tection Association,' the flash point is "the minimum temperature at which a
liquid gives off vapor in sufficient concentration to form an ignitible mix-
ture with air near the surface of the liquid...." According to the NFPA 30
classification system, Class I and Class II liquids have flash points below
60°C (140°F). The flash points of many substances are tabulated in National
Fire Code NFPA 325M, "Fire Hazard Properties of Flammable Liquids, Gases, and
Volatile Solids."' Flash points are also specified on the Material Safety
Data Sheets for industrial chemicals, when applicable. Examples of common
flammable liquids with a flash point below 60°C (140°F) are acetone, benzene,

’Copies may be obtained from the National Fire Protection Association,
1 Battecymarch Park, P.0. Box 9146, Quincy, MA 02269-9959 (telephone
1-800-344-3555).



most alcohols, number two fuel oil, gasoline, kerosene, toluene, and
turpentine.

If the flash point of a flammable 1iquid is exceeded, the concentration
of the vapor in air can exceed the flammable 1imit and the potential for an
explosion can exist. The NRC’s concern with irradiating flammable liquids is
the possibility of explosion more than the possibility of fire.

The NRC considers that compliance with the requirements in 10 CFR 36.21,
36.27, 36.35, 36.39(h), 36.41(h), and 36.53(b)(7) will provide adequate pro-
tection against radiclogical impacts arising from a fire. NRC's regulations
in 10 CFR 36.27 require heat and smoke detectors in the radiation room that,
if a fire is detected, will automatically cause the source to become fully
shielded and will activate an alarm. Also, 10 CFR 36.27(b) requires a fire
extinguishing system; 10 CFR 36.39(h) requires an evaluation of the design of
the fire protection and extinguishing systems; 10 CFR 36.41(h) requires tests
of the installed detection and extinguishing systems; 10 CFR 36.21 requires
that the sources be built to withstand a temperature of 600°C (1112°F) for
1 hour followed by the thermal shock of being cooled to 20°C within 15
seconds; 10 CFR 36.35 requires a barrier to protect the source rack; and 10
CFR 36.53(b)(7) requires an emergency procedure for fires and explosions.

With these requirements, the NRC considers that a fire is likely to be
controlled without presenting a threat to the integrity of the sources.

With an energetic explosion, however, it is necessary to consider the
possibility of direct damage to the source encapsulation or to the scurce rack
such that the rack could not be lowered to the shielded position.

Concerns for preventing an energetic explosion thus can be used to
establish a definition for the term "small quantity" of flammable material as
used in 10 CFR 36.69(b). A "small quantity" of flammable material can be
defined as a quantity of flammable material that, when dispersed evenly
throughout the radiation room with no loss to ventilation, would have a
concentration below the iower flammable limit concentration. Although local
concentrations could exceed the average room concentration, the movement of
air into and out of the radiation room provides a margin of safety that is not
given credit in the definition of "small quantity.* In addition, no credit is
taken for the time required to vaporize all the material, which also adds to
the margin of safety. Further, small pockets of flammable vapor will contain
Quantities of energy too small to provide a driving force sufficient to signi-
ficantly damage the irradiator. Because of these factors, the definition of



small quantity is considered to be sufficiently conservative to ensure safe
operation of an irradiator.

An example of determining a small quantity of flammable material is
i1lustrated here. This example considers the irradiation of isopropyl alcohol
in a radiation room whose total volume is 100 m. NFPA 325M states that the
lower flammable limit for isopropyl alcohol is 2% by volume, the specific
gravity of the liquid is 0.8, and the vapor density relative to that of air is
2.1. The density of air is 1.293 kg/n?. The volume of isopropyl alcohol in
the room at the lower flammable 1imit will be 2% of 100 u’, which is equal to
2 w*. The weight will be 2 m* x 1.293 kg/m x 2.1 (density relative to air) =
5.43 kg. With a specific gravity of 0.8, the volume of the liquid isopropy]l
alcohol would be 6.79 liters. If the liquid mixture were 70% isopropyl
alcohol and 30% water, the volume of a small quantity would be 6.79/0.7 = 9.7
liters. Thus, in a radiation room with a volume of 100 m°, a volume less than
9.7 liters of 70% pure isopropyl alcohol (exposed to the direct radiation
beam) can be considered a small quantity because the flammable 1imit could not
be reached over any significant volume even if there were no ventilation.

If the applicant will irradiate small quantities of flammable material,
the licensee’s records should be sufficient to demonstrate that the above
criterion for small quantities has been met, including how the licensee
limited the quantity of flammable material in the radiation room at one time.

If the quantity to be exposed to the direct beam at any one time would
exceed a small quantity, it is necessary to consider whether the concentration
of flammable vapor in the room air could exceed the lower flammable 1imit. If
product movement through the irradiator stopped and the radiation sources
could not be returned to the shielded position, the temperature of the irradi-
ated product would rise, the vapor pressure of the flammable material would
increase, and that pressure might cause the containers to leak and release
flammable vapor into the room air. If ventilation were insufficient, the
flammable vapor concentration might exceed the lower flammable limit and a
spark could cause the mixture to explode.

In order to obtain NRC approval to irradiate more than small quantities
of flammable material, the applicant must demonstrate that it is unlikely that
the concentration of flammable vapor in air in a significant volume of the
room would exceed the lower flammable limit. There are two methods to do
this. The first method is to demonstrate that no single failure would be
likely to cause the product to become immobilized in the radiation room and
prevent the sources from being returned to the shielded position. Such a

10



situation theoretically might arise if the product carriers became Jjammed and
pushed into the source rack preventing its return to the shielded position.
The second method is to demonstrate that even if the product became immo-
bilized and the source rack could not be returned to the shielded position,
the ventilation system would be adequate to prevent the concentration of flam-
mable vapor in a sigiificant volume of the room air from reaching the lower
flammable limit.

If an applicant is applying for authorization to irradiate more than a
small quantity of flammable material, the application should include the name
of the flammable material that has a flash point below 60°C (140°F), its flash
point, its flammable 1imit as percent by volume in air, its specific gravity
as a liquid, its vapor density relative to that of air, the maximum quantity
to be in the direct radiation beam in the radiation room at any one time, and
a description of the packaging for the product.

In addition, the application should either (1) describe why a single
failure is unlikely to cause immobilization of the preduct being irradiated
with the simultaneous inability to return the sources to the shielded position
or (2) describe why the ventilation system will prevent the concentration of
vapor in air from exceeding the lower flammable limit in a significant volume
of the room if the product is immobilized and the sources cannot be returned
to the shielded position. If this second approach is taken, the applicant
should also provide a procedure to return the source to the shielded position
and remove the product from the radiation room if the ventilation system
fails. The procedure should also identify the means to detect ventilation
system failure.

Item 7 - INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRAINING AND EXPERIENCE

7.1 Radiation Safety Officer (RSO) [10 CFR 30.33(a)(3) and 36.13(d )

Specify the name, training, and experience of the individual who will be
responsible for the radiation safety program (the RSO).

An individual may be designated as an alternate RSO. If an alternate RSO
is designated, specify the name, training, and experience of that person. If
an alternate RSO is designated, describe how any confusion will be avoided
about which of these individuals has ultimate responsibility for the radiation
protection program. Even if there is an alternate RSO, the designated RSO

11



remains ultimately responsible for the day-to-day operation of the radiation
program.

If an RSO is to be replaced, the name, training, and experience of the
new RSO should be submitted to NRC in a license amendment before the new
individual assumes the position. If the replacement is sudden, the NRC
Regional Office should be contacted with the information as soon as it is
known that the RSO will be changed. While the amendment request is being
reviewed by NRC, the proposed RSO may assume the responsibilities of the RSO
position.

Describe the provisions for contacting the RSO in case a problem needing
the attention of the RSO arises while he or she is not at the facility or is
not in the area.

Discyssion

If the RSO has had neither previous formal training in health physics nor
certification by the American Board of Health Physics, the RSO should complete
a radiation safety course. Training consisting of approximately 40 hours has
typically been considered acceptable by the NRC staff when the training covers
the following topics: (1) radioactivity and radioactive decay, (2) interac-
tions of radiation with matter, (3) biological effects of radiation, (4) radi-
ation detection using radiation detection instruments and personnel dosime-
ters, (5) basic radiaticn protection principles and good safety practices
(including time, distance, and shieldina), and (6) radiation protection regu-
lations. The course should include a written test or evaluation of the
individual’s comprehension of these topics.

In addition to the above general course, if the RSO has not had prior
experience working at an irradiator, he or she should have spent the equiva-
lent of at least 40 hours in self-study or directed study on information
directly applicable to radiation safety at irradiators, including applicable
regulations (10 CFR Parts 20 and 36) and reports or studies describing safety
problems at irradiators. Information on irradiator accidents, unusual events,
and violations of NRC regulations can be found in the NRC report NUREG-1345,
"Review of Events at Large Pool-type Irradiators," E. A. Trager, Jr., March
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1989.2 There should be an evaluation of the individual’s comprehension of
this information. The license application should 1ist the documents studied
or to be studied in the description of the training of the proposed RSO and
should describe how the applicant will evaluate the individual's comprehension
of the information studied.

The RSO should have at least 3 months (full-time equivalent) of
experience at the applicant’s irradiator or at another irradiator of a similar
type. The 3 months of experience may include preoperational involvement, such
as acceptance testing, while the irradiator is being constructed.

7.2 Qrganizational Structure and Authorities and Responsibilities of
Management [10 CFR 30.33(a)(3) and 36.13(d)]

Describe the organizational structure for managing the irradiator, speci-
fically the radiation safety responsibilities and authorities of the RSO and
those other management personnel who have important radiation safety respon-
sibilities and authorities. In particular, the application should describe
who has the authority to stop unsafe operations. Appendix B provides a list
of the RSO’s responsibilities that is acceptable to the NRC staff; applicants
may incorporate this list in their applications.

Discussion

The RSO should have independent authority to stop operations that he or
she considers unsafe and to conduct tests or measurements considered to be
nicessary. The RSO should be relatively independent of production responsi-
b lities, to the extent practical, considering the size of the staff at the
irradiator. The RSO should report directly to the irradiator manager. The
RSO should have sufficient time and commitment from management to fulfilil the
responsibilities listed in Appendix B.

zCopies of NUREG-1345 may be purchased from the Superintendent of Documents,
U.S. Government Printing Office, P.0. Box 37082, Washington, DC 20013-7082
(telephone (202)512-2249). Copies are also available from the National
Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161.
A copy is also available for inspectic) and copying for a fee in the NRC
Public Document Room, 2120 L Street NW. (Lower Level), Washington, DC.
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Item 8 - TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

8.1 Initial Training for Irradiator Operators [10 CFR 19.12, 36.13(b),
and 36.51)

Describe the training provided to individuals to qualify them to be
irradiator operators, including:

(1) Classroom training;

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

(3) Means employed by the applicant to test each individual’s under-
standing of the Commission’s regulations and licensing requirements
and the irradiator operating and emergency procedures, and

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

Discyssion

The training required to qualify an individual to be an irradiator
operator is described in 10 CFR 36.51. The training described in 10 CFR
36.51(a) should be approximately 40 hours in length for panoramic irradiators
and approximately 20 to 30 hours for underwater irradiators. Up to 50% of
that time may be self-study or reading time instead of classroom lecture time.
The written test described in 10 CFR 36.51(b) should cover the range of topics
addressed in the training. The on-the-job training described in 10 CFR
36.51(c) should be under the supervision of an experienced operator and should
last at Teast 1 month full-time (170 hours). If an approved operator does not
operate the irradiator for more than a year, his or her performance during
operation should (1) be audited for at least a day before he or she is per-
mitted to operate the irradiator independently and (2) receive a safety review
as described in 10 CFR 36.51(d).

The requirements in 10 CFR 36.51(a), (b), and (c) are those required for
an individual to become qualified initially as an irradiator operator. They
do not apply to individuals qualified to be operators before July 1, 1993,
the effective date of 10 CFR Part 36. The safety review and evaluation
requirements of 10 CFR 36.51(d) and (e), however, apply to all operators.
Current licensees should conduct a safety review to discuss the new Part 36

14



regulations and any changes in procedures that have occurred as a result, and
conduct a safety review annually thereafter.

The subjects, required by 10 CFR 36.51, that individuals must be trained
in to become an irradiator operator are:

(1) The fundamentals of radiation protection as they apply to
irradiators. The goal here is to provide the individual with the necessary
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 to meet NRC regulations. Instead,
operators should be instructed on NRC requirements that are directly
applicable to their responsibilities.

(3) The operation of the irradiator. The objective is to help the person
understand the cperating 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 training because the safe
operation of the irradiator depends on these procedures being followed cor-
rectly. The objective is that the operator is akle to correctly perform the
procedures that he or she will be expected to 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 involving irradiators. The
individual should be taught about situations that could lead 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. Also, descriptions of events from NRC information
notices on irradiators, which are reproduced in Appendix C to this guide, can
be used as a source of information. Other sources of information should also
be sought.
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8.2 Safety Reviews for Operators [10 CFR 36.51(d))

Describe the safety reviews that will be provided to operators to meet
the requirements of 10 CFR 36.51(d). Describe whe will conduct these reviews
and their training and experience. Describe how drills will be conducted.

Riscussion

The safety reviews described in 10 CFR 36.51(d) shkould be about 4 hours
per year for panoramic wet-source-storage irradiators and 2 hours per year fcr
dry-source-storage and underwater irradiators. Safety reviews may be con-
ducted once per year or throughout the year on an as-necessary (or an as-
appropriate basis), as long as the time spent totals 4 hours or more per year.
The regulation requires that each operator have a brief written test on the
information presented. The word “inspections” in 10 CFR 36.51(d)(4) means the
“evaluations” performed under 10 CFR 36.51(e).

The "dril1" in 10 CFR 36.51(d)(6) means actually going through a proce-
dure using the actua)l equipment in as realistic a manner as practical, but not
necessarily with total realism if that would be difficult. For example, for a
drill on the response to a fire alarm it is not necessary that the alarm
actually sound if sounding the alarm would be difficult or disruptive. The
operator could be told that the alarm had sounded and asked to do what he
would do in that situation. In a drill it is also acceptable to correct
errors as they occur rather than waiting until the drill is over. Not all
operators must be put through the drill. It is acceptable to have one opera-
tor go through the drill and have other operators either watch the drill or be
asked to critique or comment on the actions as they occur.

If a senior operator (who might also serve as the RSO, for example) con-
ducts the safety reviews for other operators and prepares the written test for
other operators, the preparation of the test and its answers m>; be considered

demonstration that the testing requirement in 10 CFR 36.51(d) has b2en met by
the senior operator.

8.3 Iraining for Other Individuals Who Must Respond to Alarms

(10 CFR 19.12 and 36.51(g)]

Describe the training and testing to be given to employees other than
irradiator operators who must be prepared to respond to alarms as described in
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10 CFR 36.51(g). Describe the annual refresher training. Identify who (by
category of worker) will be given the training.

If the individuals who will respend to alarms are not facility employees
(for example, a local fire department), describe any training or orientation
that will be offered. (Testing of nonemployees is not expected.)

Riscussion

The training and testing should be sufficient to determine that the
person knows what to do in case of an alarm. The preferred type of testing is
a drill in which the person being tested responds to an alarm while being
observed by an evaluator. Drills should be repeated until the evaluator is
satisfied with the response. After initial training, there should be annual
refresher training and testing.

8.4 1Ir
Areas [10 CFR 19.12]

According to 10 CFR 19.12, all individuals who work in or frequent
restricted areas must receive appropriate instruction on radiation safety.
Describe the training tu be provided to meet this requirement.

Item 9 - FACILITIES AND EQUIPMENT
9.1 General Description of the Facility and Site [10 CFR 30.33(a)(2)

and 36.13(e), and 36.39(j)]

Describe the irradiator (in general, not duplicating more detailed
information provided in other sections). Include diagrams, sketches, and
photographs, as appropriate, to show locations of safety-related equipment and
features mentioned in Part 36. In addition, sketch and describe the uses of
property adjacent to the facility. Provide a schedule for constructing the
irradiator in case the NRC wants to schedule an inspection of the
construction.

Special seismic requirements are contained in 10 CFR 36.39(j) for
irradiators located in seismic areas. Ffor a license application to operate a
panoramic irradiator whose construction will start after July 1, 1993, discuss
whether the facility is in a seismic area as defined in 10 CFR 36.2.
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Discussion

Maps of the United States showing seismic areas are published by the U.S.
Geological Survey (see S. 7. Algermissen et al., *Probabilistic Estimates of

Maximum Acceleration and Velocity in Rock in the Contiguous United States.")

9.2 Access Control [10 CFR 36.13(e), 36.23, 36.31(a), 36.39(g), and
36.41(9)]

Describe the access control system and how it works with respect to the
requirements of 10 CFR 36.23. Include drawings or sketches as appropriate.
For panoramic irradiators, describe the alarm systems and whe i1l be made
aware of alarms. Describe the lock and key system for contro it source
movement and discuss how it meets the requirements of 10 CFR 36.31(a).

It is important for the description to be in enough detail vo allow the
NRC license reviewer to determine that the design of the access control system
is adequatc to meet all the requirements of 10 CFR 36.23. An acceptable way
to do this is to quote the section, sentence-by-sentence or paragraph-by-
paragraph, and provide the 1elevant des:r'ption underntath.

Riscussion

The requirement in 10 CFR 36.23 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 solely fer product entrance
or exit. Panoramic irradiators with a conveyor system could meet the require-
ment by providing such small clearances around the product carriers that a
person could not squeeze through or by using barriers that would require
unusual exertion to bypass. A photoelectric system cannot be considered a
physical barrier. The rcguirement is that the door or barrier must prevent
inadvertent entry by a persun, not that it need prevent a deliberate or deter-
mined effort to bypass the barrier. The - s0se of this requirement is to

3United States Department of the Interior, Geological Survey, Open-Fi’e Report
82-1033, 1982. This report may be purchased for $24.50 from: U.S. Geologi-
cal Survey, Books and Report Sales, Box 25425, Denver, Colorado 8022:.
Prepayment is required. Minor updates of this report are possible as new
information becomes available.
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prevent someone from carelessly, inattentively, or accidentally entering the
radiation room while the source is exposed.

This section also requires an independent backup access contro) system on
panoramic irradiators. The purpose of the backup system is to provide a
redundant means of preventing a person vrom being accidentally exposed to the
source. In case of a failure of the interlocks on the door or barrier com-
bined 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 photoelectric cells in an entrance maze, pressure mats on the floor,
or similar means to detect a person entering the radiatio. room while the
source is expused. The system m.st also alert another person of the entry.
That person must be prepared to render or summon assistance.

According to 10 CFR 36.23(g), the radiation room of a panoramic irradis-
tor must be posted as a "high radiation area." However, 10 CFR 20.1902(c)
requires that the area be posted as a "very high radiation area.” There has
been an oversight in not adopting in 10 CFR Part 36 the new "very high radia-
tion area”™ concept that is contained in 10 CFR Part 20. The NRC plans to
change 10 CFR 36.23(g) to require posting as a “very high radiation area." |In
the meantime, the preferred posting is "very high rad‘ation area,” and irradi-
ators posted in this manner will not ‘- subject to enforcement action under
10 CFR 36.23(qg).

9.3 Shielding [10 CFR 36.25, 36.39(a), 36.39(j), and 36.41(a))

For panoramic irradiators, describe the shielding to be used and its
composition. A diagram should show the configuration of shielding walls and
indicate the thickness of each. Peneirations in the shield wall should be
indicated. If any accessible areas outside the shield are expected to have
a dose rate exceeding 0.02 millisievert (2 miTlirems) per hour, identify the
areas and tell how access to those areas will be controlled. Explain how
compliance with the 100 mrem/year dose limit for the public in 10 CFR
£0.1301(a)(1) will be achieved. For panoramic irradiators whose construction
will start after July 1, 1993, identi®y building code requirements to which
shielding walls will be built and inspections of the constructior t*at will be
performed by local authorities. For requests to possess more th ~ 2 x 10"
becquerels (5,000,000 curies) in a panoramic irradiator, describe how cooling
of the shielding walls will be accemplished (see 10 CFR 36.39(a)). If the
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irradiator is an underwater irradiator, state "Not applicable® for this

section.
Discussion

The intent of Part 36 is that shield walls 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. For irra-
diators whose construction starts after July 1, 1993, and that are not located
in seismic areas , Jefined in 10 CFR 36.2), it is acceptable that shielding
meet generally accepted building code requirements for reinforced concrete,
for example, American Concrete Institute Standard ACI 318-G9, "Building Lode
Requirements for Reinforced Concrete."*

In seismic areas, local building codes are like'y to specify requirements
for such things as spacing of reinforcing bars, how to tie reinforcing bars
together, preferred arrangements for reinforcing bars, and requirements for
joining reinforcing bars to floor slabs. If locai building codes do »c. con-
tain seismic requirements, “"other appropriate sources” could include Chapter
21, "Special Provisions for Seismic Design," of the American Concrete Insti-
tute Standard ACl 318-89, "Building Code Requirements for Reinforced

Concrete.”

9.4 Fire Protection [10 CFR 36.27, 36.39(h), and 36.41(h)]

For panoramic irradiators, describe the type and location of the heat and
smoke detectors to be used to detect a fire in the radiation room. Use dia-
grams and sketches, as appropriate. (The heat and smoke detectors should be
able to promptly detect a fire, but they do not necessarily have to be located
within the radiation room.) Describe the alarms to alert personnel capable of
summoning assistance. Describe how the sources will automatically become
fully shielded if fire is detected. Describe how the heat and smoke detectors
will be tested.

If the irradiator is an underwater irradiator, write "Not applicable”
because 10 CFR 36.27 contains no fire protection requirements for underwater

“This standard is available for purchase from the American Concrete Institute,
Box 19150, Redford Station, Detroit, Michigan 48219.
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irradiators, since the sources are always underwater and not subject to damage
by fire.

For panoramic irradiators, describe the fire extinguishing system that
is capable of extinguishing the fire without personnel entering the room.
Describe how flooding into unrestricted areas will be avoided. Identify the
location of shut-off valves. If the fire detection or extinguishing systems
are built to meet fire protection codes, those codes should be identified.
Describe the acceptance testing of the systems.

Irradiator applicants who wish to apply for an exemption from the
requirement for a fire suppression system should provide the following inf --
mation: (1) the maximum quantity of combustible materials that may be in cne
room, (2) the procedures used to ensure that the maximum quantity of combusti-
ble materials will not be exceeded, (3) the reasons a fire will not prevent
the sources from returning .o the shielded position, and (4) evidence of
approval by local fire officials. This exemption is likely to be more appro-
priate for research facilities, rather than large commercial irradiation
facilities that may have large volumes of cardboard boxes as well as other
combustible materials.

9.5 Radiation Monitors ([10 CFR 36.23(c), 36.29, 36.39(e), 36.41(e), and
36.59(b)]

Describe the location and type of monitors used to meet the requirements
of 10 CFR 36.23(c), 36.29, and 36.59(b). Describe the location and types of
alarms and who will be alerted by the alarms. Use diagrams and sketches, as
appropriate. Discuss the alarm set-points or the methods for establishing the
alarm set-points. In general, G-M detectors are considered to have adequate
sensitivity. For irradiators whose construction begins after July 1, 1993,
describe the evaluation performed to meet 10 CFR 36.39(e) on detector location
and sensitivity and the acceptance testing that will be performed to meet
10 CFR 36.4]1(e).

9.6 Irradiator Pools [10 CFR 36.33, 36.39(c), and 36.41(c))

Describe the pool lining. For irradiators without a stainless steel
liner that were initially licensed after July 1, 1993, explain why the pool
has a Tow likelihood of substantial leakage and how decontamination could be
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accomplished if necessary. For irradiators first licensed prior to July 1,
1993, write "Not applicable."”

Describe the high and low water-level indicators and their locations.
Describe the purification system for the pool; explain why the purification
system is considered capable of maintaining pool water conductivity less than
20 microsiemens per centimeter. Describe the means to replenish pool water.
Describe the barrier used during normal operation to prevent personnel from
falling into the pool. Describe how high radiation doses from radiation
streaming will be avoided when using long-handled tools or poles. Use
sketches if appropriate.

For irradiators first licensed after July 1, 1993, if the pool has
outlets more than 0.5 meters below the surface that could allow water to drain
out of the pool, describe the means of preventing inadvertent excessive loss
of pool water. (Outlets in this context do not include transfer tubes between
adjacent pools because the transfer tubes do not provide a means to allow
water to drain out of the pools.)

For irradiators whose construction started after July 1, 1993, describe
how the pool design ensures its integrity as required by 10 CFR 36.39(c),
how the design of the water purification system is adequate, and how the
inspections and tests to be done meet the requirements of 10 CFR 36.41(c)
and (d).

9.7 Source Rack Protection [10 CFR 36.35]

If the product moves on a product conveyer system, describe the source
rack protection to be provided to prevent products and product carriers from
hitting or touching the source rack or mechanism that moves the rack. Provide
diagrams or sketches if appropriate.

9.8 Power Failures [10 CFR 36.37, 36.39(i), and 36.41(i)]

For panoramic irradiators, describe how the source rack will be lowered
if offsite power is lost for longer than 10 seconds. Describe how loss of
power will affect the lock on the doors in the radiation room for a panoramic
irradiatur. For irradiators whose construction begins after July 1, 1993, to
meet 10 CFR 36.39(1), describe the automatic return of the source rack to the
fully shielded position in the event of a power failure, and describe the
testing of that function to meet 10 CFR 36.41(1).
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Item 10 - RADIATION SAFETY PROGRAM
10.1 Operating and Emergency Procedures [10 CFR 36.13(c) and 36.53)

An applicant may submit an outline or summary of its written operating
and emergency procedures. This outline should allow licensees the flexibility
to change procedures in ways that do not affect cafety without the need for a
license amendment.

The outlines or summaries of the written operating and emergency proce-
dures should have enough detail to allow the NRC license reviewer to determine
that following the steps outlined will ensure compliance with NRC regulations.

10.1.1 Operating Procedures
As described in 10 CFR 36.53, operating procedures are required for the

following topics:

1. Operation of the irradiator, including entering and leaving the

radiation room. The description shoul: e in enough detail to show how com-
pliance with 10 CFR 36.67, "Entering and Leaving the Radiation Room," will be
achieved and should include a descriptior. of the initial entry and survey
after an irradiation. Describe how access to keys by individuals who have not
been qualified to be operators will be prevented, as required by 10 CFR
36.31(a). At a panoramic irradiator when product movement is occurring,

10 CFR 36.65 requires the presence of an irradiator operator and another
person who is trained on how to respond and prepared to render or summon
assistance if the access alarm sounds. For static irradiations, a person who
is trained to respond to alarms must be onsite. 1In 10 CFR 36.65, the term
"onsite® is intended to give flexibility to licensees. For example, for a
research irradiator at a university, the onsite person could be a guard
located on campus but not in the building containing the irradiator provided
the guard would hear the alarm and was trained as required by 10 CFR 36.51(g).
The guard would not have to be trained as an irradiator operator.

2. Use of personnel dosimeters. The description should include the

categories of persennel who must wear dosimeter.; the locations in the facil-
ity they must be worn; and how the requirements of 10 CFR 36.55, "Personnel
Monitoring," will be met. The use of personnel dosimeters should begin before
opening shipping casks containing sources.
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