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1. INTRODUCTION

1.1 GENERAL

The Nuclear Regulatory Commission (NRC) regulates the intentional internal
or external administration of byproduct material, or the radiation therefrom,
to human beings. This type of use is called medical use, and a specific license
is required. The regulations governing medical use are contained in 10 CFR
Part 35, "Medical Use of Byproduct Material."

The NRC usually issues a single byproduct material, license to cover an
entire radioisotope program except teletherapy, nuclear-powered pacemakers, and
irradiators. Separate licenses are not normally issued to different departments
of a hospital or to individuals employed by a hospital. A license applicant
should carefully study this guide and all the regulations identified in
Section 1.2 and should then complete the application form, NRC Form 313. The
NRC may request additional information when necessary to provide-reasonable
assurance that the applicant has established an adequate radiation protection
program.

1.1.1 Purpose of Guide

This guide is designed to describe the type and extent of information
needed by the NRC to evaluate an application for a medical use license and to
describe the medical use byproduct material regulations. (Separate guidance
is being developed to meet the specific needs of a teletherapy applicant. Draft
Regulatory Guide FC 414-4, "Guide for the Preparation of Applications for
Licenses for Medical Teletherapy Programs," has been issued for public comment.)
This guide does not apply to academic programs that do not use byproduct mate-
rial for medical use.

1.1.2 Purpose of Appendices to Guide

The regulations require that the licensee develop and implement procedures
that will ensure compliance with the regulations. Appendices A through R to
this guide describe model radiation safety procedures. Each applicant should
carefully read the applicable regulations and model procedures and then decide
if the model procedures are appropriate for its specific radiation safety needs.
In the application, applicants may certify that they will follow model procedure
(appropriate certification language is given at the beginning of each appendix)
or may say that they have developed a procedure that is enclosed for review
(appropriate reference language is given at the beginning of each appendix).

1.2 APPLICABLE REGULATIONS

In addition to 10 CFR Part 35, other regulations pertaining to the medical
use of byproduct material are found in 10 CFR Part 19, "Notices, Instructions,
and Reports to Workers; Inspections"; 10 CFR Part 20, "Standards for Protection
Against Radiation"; 10 CFR Part 21, "Reporting of Defects and Noncompliance";
10 CFR Part 30, "Rules of General Applicability to Domestic Licensing of
Byproduct Material"; 10 CFR Part 71, "Packaging and Transportation of Radio-
active Material"; and 10 CFR Part 170, "Fees for Facilities and Materials
Licenses and Other Regulatory Services Under the Atomic Energy Act of 1954,
as Amended."
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This regulatory guide identifies the information needed to complete NRC
Form 313 when applying for a license for a medical use program. The information
collection requirements in NRC Form 313 have been cleared under OBM Clearance
No. 3150-0120.

1.3 AS LOW AS REASONABLY ACHIEVABLE (ALARA) PHILOSOPHY

Paragraph 20.1(c) of 10 CFR Part 20 states "...persons engaged in activities
under'licenses issued by the Nuclear Regulatory Commission pursuant to the
Atomic Energy Act of 1954, as amended, and the Energy Reorganization Act of
1974 should, in addition to complying with the requirements set forth in this
part, make every reasonable effort to maintain radiation exposures, and releases
of radioactive materials in effluents to unrestricted areas, as low as is rea-
sonably achievable." Regulatory Guides 8.10, "Operating Philosophy for Main-
taining Occupational Radiation Exposures As Low As Is Reasonably Achievable,"
and 8.18, "Information Relevant to Ensuring That Occupational Radiation Exposures
at Medical Institutions Will Be As Low As Reasonably Achievable," provide the
NRC staff position on this important subject. Applicants should consider the
ALARA philosophy as described in Regulatory Guides 8.10 and 8.18 in developing
plans for work with licensed radioactive materials.

1.3.1 General ALARA Considerations

Each individual who is authorized to use byproduct material should provide
appropriate instruction to all individuals who work with or in the vicinity of
byproduct material and should ensure that the facility and equipment are ade-
quate.for safe use. NUREG-1134, "Radiation Protection Training for Personnel
Employed in Medical Facilities," provides information on training programs for
use by medical use licensees. Each worker should follow procedures developed
to ensure safety and should promptly report incidents and potential problems
to the authorized user or Radiation Safety Office (RSO).

1.3.2 ALARA in Medical Institutions

Each medical licensee must have a formal ALARA program (see § 35.20 of
10 CFR Part 35). The success of an ALARA program depends on the cooperation
of each person who works at the licensee's facility. Management should make a
formal policy commitment to the ALARA philosophy and implement that commitment
with adequate resources. A Radiation Safety Committee composed of individuals
who have special expertise in the safe use of byproduct material is required
by § 35.22 to review uses for safety and ALARA considerations. (See
Section 1.4.2 of this guide).

The Committee, the RSO, and management should audit the byproduct material
program to ensure the continued safe use of byproduct material. In addition to
being a member of the Committee, the RSO serves as a technical consultant to
the Committee and is also responsible for the day-to-day operation of the radia-
tion safety program.,

A model ALARA management program is contained in Appendix G to this guide.
Several other NRC publications contain background information on the ALARA
philosophy and its application in the medical environment. For example,
Regulatory Guide 8.18 and NUREG-0267, "Principles and Practices for Keeping
Occupational Radiation Exposures at Medical Institutions As Low As Reasonably
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Achievable," contain information, methods, and references useful in establishing
radiation safety programs to maintain exposures ALARA is medical institutions.
Applicants should consider the ALARA philosophy in the development of plans for
work with radioactive materials.

1.4 TYPES OF LICENSES

The NRC issues three types of licenses for the use of byproduct material
in the practice of medicine. They are described below. This guide is only for
persons who want to apply for a specific medical use license. However, persons
who are applying for other types of licenses may find the information in this
guide useful in designing their radiation safety program.

1.4.1 General License

Section 31.11 of 10 CFR Part 31, "General Domestic Licenses for Byproduct
Material," establishes a general license authorizing physicians, veterinarians,
clinical laboratories, and hospitals to receive, acquire, possess, or use cer-
tain small quantities of byproduct material for in vitro clinical-or laboratory
tests not involving medical use (that is, not involving administration to humans).
Section 31.11 explains the requirements for using materials listed in that
section. If the general license alone meets the applicant's needs, only
Form NRC-483, "Registration Certificate--In Vitro Testing with Byproduct Mate-
rial under General License," need to be filed. Medical use licensees do not
need to file the form (see paragraph 31.11(b)).

If you need more than 200 microcuries of photon-emitting § 31.11 materials,
you may request an increased inventory limit as a separate line item on your
NRC Form 313 application. Licensees generally request 3 millicuries. The use
of materials listed in § 31.11 within the inventory limits of that section will
only be subject to the requirements of that section and not subject'to the
requirements of Parts 19, 20, 21, and 35 except as provided in § 31.11. If you
request an increased inventory limit, you will be subject to the requirements
of those parts, including the requirements regarding waste disposal.

1.4.2 Specific License

Specific licenses for physicians in private practice are generally limited
to physicians who are located in private offices and not on hospital premises.
A Radiation Safety Committee is not required. Methods of use that require
hospitalization of the patient are not permitted.

Specific licenses are also issued to medical institutions. A medical
institution is an organization in which several medical disciplines are prac-
ticed. These licenses authorize byproduct material for medical uses by physi-
cians named on the institution's license. The regulations in § 35.22 of 10 CFR
Part 35 require an institutional licensee to have a Radiation Safety Committee
to oversee the use of licensed material throughout the institution and to review
the institution's radiation safety program. The physicians named on the insti-
tution's license conduct their programs with the approval of the Radiation Safety
Committee.

A specific license may also be issued for a mobile nuclear medicine service
(see § 35.29 of Part 35). Both private practitioners and institutions may apply
for authorization to use byproduct material in a mobile service.

3



1.4.3 Specific License of. Broad Scope

Some medical institutions provide patient care and conduct research programs
that use radioisotopes for in vitro, animal, and medical procedures. In these
cases, the NRC may issue a specific license of broad scope as discussed in
10 CFR Part 33, "Specific Domestic Licenses of Broad Scope for Byproduct Mate-
rial." Specific licenses of broad scope for medical use, i.e. , licenses autho-
rizing multiple quantities and types of byproduct material for unspecified uses,
are issued to institutions that (1) have had previous experience operating under

-a specific institutional license of limited scope and (2) are engaged in medical
research as well as routine diagnosis and therapy using radioisotopes.

Such programs operate under the supervision of the Radiation Safety
Committee. A broad scope license allows the Radiation Safety Committee to
review proposed methods of use and to permit individuals to use material under
the provisions of the broad scope license. An applicant for a-broad scope
license must show that appropriate personnel, equipment, and facilities are
available. Individual users are not named on the license nor are radioisotopes
limited to specified uses. Individual users and methods of use are authorized
by the institution's Radiation Safety Committee. This type of license is not
appropriate for most institutions performing routine procedures with byproduct
material.

Institutions may also apply for a broad scope license that combines features
of the specific license and the specific license of broad scope discussed above.
It authorizes medical uses as described in Part 35 and authorizes the Committee
'to review and approve in vitro animal research uses. This type of license is
not appropriate for most institutions performing routine medical procedures
with byproduct material.

2. FILING AN APPLICATION

You should apply fo r a license by completing NRC Form 313 (see Exhibit 1).
You should complete Items 1 through 2, 12, 13, and 14 on the form itself. For
Items 5 through 11, submit the required information on supplementary pages.
You should identify and key each separate sheet or document submitted with the
application to the items number of the application to which it refers. All
typed pages, sketches, and, if possible, drawings should be on 8-1/2 x 11 inch
paper to facilitate handling and review. If larger drawings are necessary,
fold them to 8-1/2 x 11 inches.

You shoul d complete all items in the application in enough detail for the
NRC to determine that your equipment, facilities, training and 'experience, and
radiation safety program are adequate to protect health and minimize danger to
life and property.I

Please note that license applications are available for review by the
general public in the NRC Public Document Rooms. Do not submit proprietary
information unless absolutely necessary. If submittal of such information is
necessary,' *follow the procedure in § 2.790 of 10 CFR Part 2. Failure to follow
this procedure may result in disclosure of the proprietary information to the
public or substantial delays in processing your application.
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Do not submit personal information about your individual employees unless
it is necessary. For example, the training and experience of individuals should
be submitted to demonstrate their ability to manage radiation safety programs
or to work safely with radioactive materials. Home addresses and home telephone
numbers should be submitted only if they are part of an emergency response plan.
Dates of birth, Social Security numbers, and radiation dose information should
be submitted only if specifically requested by NRC.

You should file your application in duplicate. Retain one copy for your-
self because the license will be. issued based on the statements and representa-
tions in your application and any supplements to it as well as the requirements
in the regulations.

If you wish to possess or use licensed material on Federal property or in
any State subject to NRC jurisdiction, you should file your application with
the NRC Regional Office *for the State in which the material will be possessed
or used. The exceptions to the above are the United States Air Force and Navy
and persons wishing to distribute exempt material under 10 CFR Part 32, Sub-
part A, who should file their applications directly with the U.S., Nuclear
Regulatory Commission, Division of Fuel Cycle and Material Safety, Washington,
DC 20555.

Many States have entered into agreements with the NRC that give them the
authority to license radioactive materials used or possessed within their borders.
These States are called Agreement States. A current list of Agreement States
(including names, addresses, and telephone numbers of responsible officials)
may be obtained upon request from the Material Licensing Branch, U.S. Nuclear
Regulatory Commission, Washington, DC 20555, or from NRC's Regional Offices,
whose addresses are listed below. If you are a non-Federal organization that
wishes to possess or use licensed material in one of these Agreement States,
your application should be filed with the State's radiation control program
and not with the NRC.

If you are located in Connecticut, Delaware, District of Columbia, Maine,
Maryland, Massachusetts, New Hampshire, New Jersey, New York-, Pennsylvania,
Rhode Island, or Vermont, send your applications to the U.S. Nuclear Regulatory
Commission, Region I, Nuclear Material Section B, 631 Park Avenue, King of
Prussia, PA 19406.

If you are located in Alabama, Florida, Georgia, Kentucky, Mississippi,
North Carolina, Puerto Rico, South Carolina, Tennessee, Virginia, Virgin Islands,
or West Virginia, send your applications to the U.S. Nuclear Regulatory Commis-
sion, Region II, Material Radiation Protection Section, 101 Marietta Street,
Suite 2900, Atlanta, GA 30323.

If you are located in Illinois, Indiana, Iowa, Michigan, Minnesota,
Missouri, Ohio, or Wisconsin, send your applic 'ations to the U.S. Nuclear
Regulatory Commission, Region III, Material'Licensing Section, 799 Roosevelt
Road, Glen Ellyn, IL 60137.

.If you are located in Arkansas, Colorado, Idaho, Kansas, Louisiana, Montana,
Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota, Texas, Utah, or
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Wyoming, send your applications to the U.S. Nuclear Regulatory Commission,
Region IV, Material Radiation Protection Section, 611 Ryan Plaza Drive,
Suite 1000, Arlington, TX 76011.

If you are located in Alaska, Arizona, California, Hawaii, Nevada, Oregon,
Washington, or U.S. territories and possession in the Pacific, send your appli-
cations to the U.S. Nuclear Regulatory Commission, Region V, Material Radiation
Protection Section, 1450 Maria Lane, Suite 210, Walnut Creek, CA 94596.

3. CONTENTS OF APPLICATION

This portion of the guide explains, item by item, the information requested
on NRC Form 313 (Exhibit 1). The appendices to this guide serve several dif-
ferent purposes, i.e., to provide additional information on certain subject
areas, to provide a model procedure the licensee may adopt in response to an
item on the application form, or to provide an outline the applicant may use to
develop a procedure for review by the NRC staff. The exhibits following the
appendices include copies of the application form (NRC Form 313, Exhibit 1);
Supplements A and B (Exhibits 2 and 3) that may be used to document training
and experience; and two logs to document training, the Resident's Support Tech-
nology Training Task Log (Exhibit 4) and Resident's Clinical Procedures Training
Log (Exhibit 5). Exhibits 4 and 5 may be used as worksheets when preparing
Supplements A and B.

If you have specific questions after careful review of this guide, contact
the NRC material licensing staff at the appropriate address as specified in
Section 2 of this guide.

Item I - LICENSE INFORMATION

For a new license, check subitem A. For an amendment to an existing
license, check subitem B. For a renewal of an existing license, check subitem C.

Item 2 - APPLICANT'S NAME AND MAILING ADDRESS

If you are an individual, you should be designated as the applicant only
if you are acting in a private capacity and the use of the radioactive material
is not connected with your employment with a corporation or other legal entity.
Otherwise, you, the applicant, should be the corporation or other legal entity
applying for the license.

The address specified here should be your mailing address for correspon-
dence. This may or may not be the same as the address at which the material
will be used as specified in Item 3.

Item 3 - LOCATIONS OF USE

You should specify each location of use by the street address, city, and
State or other descriptive address (such as 5 miles east on Highway 10, Anytown,
State) to allow us to easily locate your facilities. A post office box address
is not acceptable. If byproduct material is to be used at more than one loca-
tion, you must give the specific address of each location. In Items 5 through
11 of the application, describe the intended use and the facilities and equipment
at each location.
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If you are applying for a license for a mobile nuclear medicine service,
specify so and list the name and location of each client.

Item 4 - PERSON TO BE CONTACTED ABOUT APPLICATION

You should provide the name and telephone number of the individual who
knows your proposed radioactive materials program and can answer questions about
the application. This individual, usually~the RSO or a principal user of radio-
active materials, will serve as the point of contact during the review of the
appl.ication and during the period of the license. If this individual is not
your full-time paid employee, specify your relationship with this individual.
Notify the NRC if the individual assigned to this function changes. Notification
of a contact change is for information only and would not be considered an
application for a license amendment.

Item 5 - RADIOACTIVE MATERIAL and Item 6 - PURPOSE

Part 35 divides byproduct material for medical use into six types of use.
Using the table format of Table 1 as a guide,.you may indicate only the types
of use you want and the maximum amount. You may say "As needed" in the "Amount"
column as shown. For § 35.400 implant material, express the total amount in
millicuries (mCi). If you plant to have an eye applicator, list it as a separate
line item and note its total activity in mCi.

Table 1

Byproduct Material Amount Purpose

5.a Material in § 35.100 As needed 6.a Medical use
5.b Material in § 35.200 As needed 6.b Medical use
5.c Material in § 35.300 As needed 6.c Medical use
•5.d Implant Material in § 35.400 mCi 6.d Medical use
5.e Eye applicator in § 35.400 mCi 6.e Medical use
5.f Material in § 35.500 As needed 6.f Medical use

(Note: Broad scope medical use applicants may request "Any byproduct material
with atomic numbers 3 through 83 for medical use.")

If you need other items (for example, more byproduct material for in vitro
testing than is. allowed under § 31.11,.depleted uranium for linear accelerator
shielding, a survey meter calibration source, a teletherapy dosimetry system
.constancy check source, or material for in vitro, animal, or human studies, or
authorization to participate in a protocol approved by a Radioactive Drug
Research Committee that has been approved by the Food and Drug Administration),
make a separate line entry for each item. (Do not list sources that are
authorized in § 35.58.) Number each line entry consecutively following the
Part 35 material. Each line entry must identify the radionuclide, the physical
form, maximum amount of hand expressed in mCi, and the purpose for which the
material will be used. If you do not want all the material listed in a Part 35
section, you must identify, line by line, the material that you do want from
the section.
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Item 7 - INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAMS--THEIR TRAINING
-AND EXPERIENCE

Responsible individuals are the authorized users, the RSO, and for tele-
therapy the teletherapy physicist. Paragraph 30.33(a)(3) of 10 CFR Part 30
requires that an applicant be qualified by training and experience to use the
requested radioactive materials for the purposes requested in such a manner as
to protect health and minimize danger to life or property. Subpart J of Part 35
provides specific criteria for acceptable training and experience for authorized
users for medical use, for the RSO, and for the teletherapy physicist. Note
that curriculum vitae do not usually supply all the information needed to
evaluate an individual's training and experience.

Authorized users involved in medical use have the following special
responsibilities:

1. Examination of patients and medical records to determine if a radia-
tion procedure is appropriate,

2. Prescription of the radiation dosage or dose and how it is to be
administered,

3. Actual use of, or direction of technologists or other paramedical
personnel in the use of, byproduct material, and

4. Interpretation of results of diagnostic procedures and evaluation of
results of therapy procedures.

Numbers 1 through 4 may be delegated to a physician who is under the super-
vision of an authorized user. Technologists or other personnel may use byproduct
material under an authorized user's supervision when permitted under applicable
Federal, State, or local laws. Supervision is defined in § 35.25.

For in vitro and'animal research or other uses that do not involve the
intentional exposure of humans, the list of proposed authorized users should
include those individuals who will actually be responsible for the safe use of
the byproduct material for the requested use. Note which user will be involved
with which use by reference to Items 5 and 6 of the application. Those author-
ized users may direct the use of the byproduct material by-technologists or
other individuals for the requested use.

7.1 Authorized Users for Medical Use

1. Make a separate attachment for the RSO and each authorized user.
Number the attachments "ATT 7.1.1," "ATT 7.1.2," etc. Type the full name of
the individual and note, by reference to Items 5.a, 5.b, etc., which proposed
uses are requested for the individual.

2. If a physician has been previously authorized for medical use and only
wants to use material permitted by the previous license, you only need to submit
the previous license number (if issued by AEC or NRC) or a copy of the license
(if issued by an Agreement State) on which the physician was specifically named
as an authorized user.
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3. If a physician is certified by an organization listed in the appro-
priate section of Subpart J of 10 CFR Part 35,* submit Supplement A (see Ex-
hibit 2) with Items 1, 2, and 3 completed. A physician certified as a British
"Fellow of the Faculty of Radiology" (FFR) or "Fellow of the Royal College of
Radiology" (FRCR) should submit a copy of the certificate and evidence of
specialization in radiation therapy.

4. Physicians not previously authorized by AEC or NRC or an Agreement
State and not certified by an appropriate organization must submit a complete
description of their training and experience using Supplements A and B (see
Exhibits 2 and 3). This documentation will be reviewed on a case-by-case basis.
If the training and experience does not appear to meet the Subpart J standards,
the NRC will request the assistance of its Advisory Committee on the Medical
Uses of Isotopes.

5. Broad scope medical use applicants should submit the criteria they will
use to evaluate the training and experience of authorized users. Subpart J may
be used as a guide. The criteria may include a provision that allows the
applicant's Radiation Safety Committee to grant case-by-case exceptions.

7.2 Authorized Users for Nonmedical Use

List the full name of each individual proposed as an authorized user for
nonmedical use. Submit a complete description of the person's training and
experience using Supplement A (Exhibit 2). If the individual was already
identified in Item 7.1, no additional attachment is needed here.

7.3 Radiation Safety Officer

State the name and title of the person designated by, and responsible to,
the applicant's management as RSO. If the RSO is not one of the proposed author-
ized users, submit a complete description of the individual's training and ex-
perience using Supplement A (see Exhibit 2). The RSO should be a full-time
employee of the licensee. Even if the licensee employs a consultant to assist
the RSO, the licensee is still responsible for the radiation safety program as
required by the license.

Items 8 through 11

Your responses to these items should consist of one sentence that says that
you will follow the model procedure in Appendix _ in Regulatory Guide 10.8, or
that you have enclosed your procedure for review, or simply the notation "NA"
for "not applicable." Follow the instructions on the Applicability Table,'
Table 2, to determine whether you must provide information or may simply respond
"NA" to each item that follows. Before you respond to an item, read the intro-
ductory paragraphs of the referenced appendix. Your short sentence or NA
responses to Items 8 through 11 should run consecutively on one or more sheets.
Lengthy responses should be appended as attachments.

If you edit a model procedure solely to identify responsible individuals,
equipment by name or model, room numbers, or other site-specific information,
there is no need to submit that procedure for review.
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Table 2

APPLICABILITY TABLE

To determine those items to which you must respond, "highlight" the columns
under the categories of material you requested in Item 5. If any "4" beside an
item is highlighted, you must provide information in response to the item. If
only the letters "NA" (not applicable) are highlighted, you may respond "NA" in
your application.

Item Topic

8.1 Training program
8.2 Other training program
9.1 Annotated drawing
9.2 Survey instrument

calibration
9.3 Dose calibrator

calibration
9.4 Personnel monitor program
9.5 Imaging equipment QA
9.6 Other equipment and

facilities
10.1 Radiation Safety

Committee/Radiation
Safety Officer

10.2 ALARA program
10.3 Leak test
10.4 Safe use of radio-

pharmaceuticals
10.5 Spill procedures
10.6 Ordering and receiving
10.7 Opening packages
10.8 Unit dosage records
10.9 Multidose vial records
10.10 Mo-99 concentration

records
10.11 Implant source use

records
10.12 Area survey procedures
10.13 Air concentration

control
10.14 Radiopharmaceutical

therapy
10.15 Implant therapy
10.16 Other safety procedures
11.1 Waste disposal
11.2 Other waste disposal

Material in 10
35.100 35.200 35.300

CFR Sections
35.400 35.500 Other

4
NA
4

4
NA
4

4
NA
4

4
NA
4

4
NA4

4

NA4
4

App.

A

Exh.

4 4 4 B

4 44 4
(See special

44
i nstructi or

NA NA
4 NA

9.5 in the

NA
4

text)

C
D
E

NA NA NA NA NA 4

(See
(See4

4
4
4
4
4
4

special
special4

4
4
4
4
4
4

instruction 10.1 in the
instruction 10.2 in the

4
4
4
4
4
4
4

4 4
NA
NA4
4
NA
NA

NA
NA4
4
NA
NA

text)
text)

NA

NA
NA4
4
NA
NA

F
G
H

I
J
K
L
M
M

NA 4

NA
4

NA
4.

NA NA NA NA M

NA 4 NA NA M
4 4 NA 4 N

NA NA NA NA 0NA 4

NA
NA
NA
4
NA

NA
NA
NA
4
NA

4
NA
NA
4
NA

NA
4
NA
4
NA

NA
NA
NA
4
NA

NA
NA
4
NA
4

P
Q

R
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Item 8 - TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

8.1 Training Program

Describe your training program for individuals who work with or in the
vicinity of radioactive material described in Part 35. See Appendix A of this
guide.

8.2 Other Training Program

Describe your training program for individuals who handle radioactive
material other than the Part 35 material that you listed in Item 5 of this
application. Append it as ATT 8.2.

Item 9 - FACILITIES AND EQUIPMENT

9.1 Annotated Drawing

Submit an annotated drawing of the room or rooms and adjacent areas where
byproduct material will be used. Append it as ATT 9.1. Note the following:

1. The scale. Use the same scale (preferably 1/4 inch = 1 foot) for all
drawings.

2. The direction of north.

3. Room numbers and principal use of each room or area (for example, in
vitro, hot lab, waiting, examining, imaging, reading, office, file,
fresh materials storage, radioactive waste storage, film processor,
toilet, closet, hallway).

4. Any shielding available.

5. Additional safety equipment (for example, fume hoods, L-blocks, or
fixed area monitors).

See Exhibit 6 for an example.

9.2 Survey Instrument Calibration

Submit your procedure for calibrating survey instruments. See Appendix B.

9.3 Dose Calibrator Calibration

Submit your procedure for calibrating the dose calibrator. See Appendix C.

9.4 Personnel Monitor Program

Describe your personnel occupational exposure monitor program. See
Appendix D of this guide.
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9.5 Imaging Equipment

If you are transporting imaging equipment as part of a mobile nuclear
medicine service, describe your procedure for checking the equipment to ensure
it has not been damaged in transit. See Appendix E. If you are not going to
provide mobile nuclear medicine service, say "NA."

9.6 Other Equipment and Facilities

Describe other equipment and facilities available for the use and storage
of material described in Item 5 of this application other than material
described in Part 35. Append it as ATT 9.6.

Item 10 - RADIATION SAFETY PROGRAM

10.1 Radiation Safety Committee/Radiation Safety Officer

Describe your Radiation Safety Committee Charter and Radiation Safety
Officer delegation of authority. A Radiation Safety Committee must be estab-
lished by each medical institution licensee (see § 35.22) unless the application
is only for devices listed in § 35.500 (such institutions will be exempted by
license condition). If you are not an institution, you only need to submit the
Radiation Safety Officer delegation of authority. See Appendix F.

10.2 ALARA Program

Submit your ALARA program. Each medical licensee must have an ALARA
program (see § 35.20) unless the application is only for devices listed in
§35.500 (such institutions will be exempt by license condition). If you are
only applying for devices in § 35.500, say "NA." Otherwise, see Appendix G.

10.3 Leak Test

Submit your procedure for leak-testing sealed sources. See Appendix H.

10.4 Safe Use of Radiopharmaceuticals

Submit a copy of your rules for the safe use of radiopharmaceuticals. See
Appendix I.

10.5 Spill Procedures

Submit a copy of your spill procedures. See Appendix J.

10.6 Ordering and Receiving

Submit a copy of your procedure for ordering and receiving radioactive
material. See Appendix K.

10.7 Opening Packages

Submit your procedure for opening packages that contain radioactive
material. See Appendix L.
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10.8 Unit Dosage Records

Submit your procedure for keeping records of unit dosage use. See
Appendix M.1.

10.9 Multidose Vial Records

Submit your procedure for keeping records of multidose vial use. See
Appendix M.2.

10.10 Molybdenum Concentration Records

Submit your procedure for measuring and recording molybdenum concentration.
See Appendix M.3.

10.11 Implant Source Use Records

Submit your procedure for keeping an inventory of implant sources. See
Appendix M.4.

10.12 Area Survey Procedures

Submit your area survey procedures. See Appendix N.

10.13 Air Concentration Control

1. Submit your procedure for estimating worker dose from submersion in
noble gases. See Appendix 0.

2. Submit your procedure for estimating worker dose from aerosol concen-
trations. See Appendix 0.

3. Submit your procedure for estimating aerosol.and gas concentration in
effluents. See Appendix 0.

4. Submit your procedure for calculating spilled gas clearance times.
See Appendix 0.

10.14 Radiopharmaceutical Therapy

Submit your procedure for radiation safety during radiopharmaceutical
therapy. See Appendix P.

10.15 Implant Therapy

Submit your procedure for radiation safety during implant therapy. See
Appendix Q.

10.16 Other Safety Procedures

Submit safety procedures that will be followed by individuals who handle
radioactive material described in Item 5 of this application other than material
described in Part 35. Append them as A1F 10.16.
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Item 11 - WASTE MANAGEMENT

11.1 Waste Disposal

Submit your procedures for waste disposal. See Appendix R.

11.2 Other Waste Disposal

Submit waste disposal procedures that will be followed for radioactive
materials described in Item 5 of this application other than material described
in Part 35. Append them as ATT 11.2. (If they are the same as the procedures
submitted in Item 11.1, say "See Item 11.1.")

Item 12 - LICENSE FEES

An application fee paid in full is required by paragraph 170.12(a) of
10 CFR Part 170 for most types of licenses, including applications for license
amendments and renewals. You should-refer to § 170.31, "Schedule of Fees for
Materials Licenses and Other Regulatory Services," of 10 CFR Part 170 to deter-
mine the amount of the fee that must accompany your application. An application
received without a fee or with an inadequate fee may be returned to you. All
application fees may be charged irrespective of the NRC's disposition of the
application or your withdrawal of the application.

Item 13 - CERTIFICATION

If the application is for a private practice, it should be signed by a
senior partner or the president. If the application is for an institution,
hospital, or medical center, it must be signed by its director or chief execu-
tive officer. Identify the title of the office held by the individuail who signs
the application.

BEFORE SUBMITTING IT, REVIEW YOUR APPLICATION TO BE SURE YOU HAVE RESPONDED
TO EACH ITEM AND TO BE SURE THAT EACH PAGE THAT YOU HAVE ATTACHED HAS AN ATTACH-
MENT NUMBER AND IS DATED.

Item 14 - VOLUNTARY ECONOMIC DATA

The Regulatory Flexibility Act of 1980 requires Federal agencies to con-
sider the effects of their rules on small businesses and other small entities.
In order for the NRC to maintain an up-to-date data base of its licensees, four
categories of economic information are sought from applicants. This economic
data will be used by the NRC in preparing regulatory analyses that contain,
among other things, the anticipated economic burden a proposed rulemaking
action will have on affected licensees. To the extent that it is possible and
consistent with public health and safety, the NRC will consider the economic
burden in light of the size of the entities affected by the rule in an attempt
to mitigate the potential for a significant economic impact on a substantial
number of small entities.
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Item 14.a Annual Receipts

Guidance for determining the approximate box in 14.a, Annual Receipts:*

1. Holders of One NRC License. If your organization (named on the
license or application) holds one NRC license and operates from one address,
check the box that most closely approximates your annual receipts; in the case
of hospitals, academic institutions, or other entities that do not operate on
the basis of receipts, check the box that most closely approximates the annual
operating budget of your organization.

2. Holders of Multiple NRC Licenses Issued for One Address. If your
organization (named on the license or application) holds multiple NRC licenses,
all of which are issued to tha same address, check the box that most closely
approximates the annual receipts or annual operating budget for your entire
organization, regardless of the number of NRC licenses possessed at that single
address.

3. Holders of Multiple NRC Licenses at Multiple Addresses. If your
organization (named on the license or application) holds multiple NRC licenses
at multiple addresses, check the box that most closely approximates the annual
receipts or annual operating budget for the operations conducted at the address
on this license or application and not for the entire corporate-entity.

14.b Number of Employees

The number of employees reported should reflect all employees for the
organization at the address listed on the license or application, excluding
outside contractors. The number of employees reported should not be that of a
single department or division within the organization.

14.c Number of Beds (Hospitals Only)

Enter the total number of beds in the hospital, excluding bassinets and
nursing-home-type units.

14.d Would You Be Willing To Furnish Cost Information on the Economic Impact
of Current Regulations or any Future Proposed NRC Regulations That May
Affect You?

Indicate if you would be willing to furnish additional economic data to
the NRC that would help the NRC evaluate the economic impact of a rule on
affected licensees.,

*If the applicant is a university with a teaching hospital that operates under

a separate annual budget and has been issued multiple licenses, the applicant
should check the box that most closely approximates the annual operating budget
of the entity that is the applicant,,either the university or the teaching
hospital.
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4. AMENDMENTS TO LICENSE

A licensee must receive a license amendment before changing the scope of
the program, changing the Radiation Safety Officer or teletherapy physicist, or
adding to the staff of authorized users. See § 35.13 for the specific require-
ments. An application for an amendment must be filed in duplicate either on
NRC Form 313 or as a letter and must be signed as described in Item 13. If the
amendment application is the first one submitted after the effective date of
the revision of 10 CFR Part 35 (April 1, 1987), the NRC will use this oppor-
tunity to list the Radiation Safety Officer and teletherapy physicist on the
license. The teletherapy physicist's credentials must be submitted as part of
the amendment application.

5.' RENEWAL OF LICENSE

An application for the renewal of a license should be filed at least
30 days before the expiration date. This will ensure that the license does
not expire before final action on the application has been taken by the NRC as
provided for in paragraph 30.37(b) of 10 CFR Part 30. The application for
renewal must be filed in duplicate on' NRC Form 313. The application for renewal
may reference attachments that were previously submitted. For example, "See
ATT 10.7 dated November 14, 1985."

6. IMPLEMENTATION

The purpose of this section is to provide information to you about the NRC
staff's plans for using this regulatory guide and how these plans affect you.

The guide was distributed for comment to encourage public participation in
its development (Task FC 415-4, August 1985). This final Revision 2 represents
the staff position of the NRC, which incorporates the public comments that were
received on the draft guide.

The draft guide and final guide differ. If your license was issued or
amended based on recommendations in the draft guide that are more restrictive
than those in the final guide, you may choose to request an amendment to your
license to incorporate the less restrictive guidance.

In cases where the final guide is more restrictive than the draft guide,
licensing actions already completed will not be affected because all required
regulatory findings have been made. However, the more restrictive recommenda-
tions in the final guide reflect items identified by the NRC staff as important
to health and safety. Discrepancies may be addressed for effective licenses
by license amendment or rule change. In unusual cases in which immediate action
is required, you would be contacted directly by the NRC.

The information in this regulatory guide is guidance, not requirements.
The NRC reviews each application to ensure that users of byproduct material are
capable of complying with NRC's regulations. This guide provides one set of
methods approved by the NRC for meeting the regulations.
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APPENDICES

Part I - MODEL PROCEDURES THAT APPLICANTS MAY USE
TO PLAN RADIATION SAFETY PROGRAMS



*APPENDIX A.

Model Training Program
(See §§ 19.12 and 35.21)

The following guidance may be used to develop a training program. If
you use the frequency 'and subject listings to develop your training program,
you may say on your application, "We will establish and Iimplement the model
training program that was published in Appendix A to Regulatory Guide 10.8,
Revision 2, and have appended a table ATT 8.1 that identifies the groups of
workers who will receive training and the method and frequency of training."
You may use lectures, video-taped presentations, or demonstrations, for example,
as methods of training.

If you prefer, you may develop your own training program for review.
If you do so, you should consider for inclusion all the features in the model
program and carefully review the requirements of § 19.12, Say on your applica-
tion, "We have developed a training program for your review that is appended
as ATI 8.1." Be sure to include the table that identifies groups of workers,
the method of their training, and the frequency of training.

It may not be assumed that safety instruction has been adequately covered
by prior occupational training, board certification, etc. Site-specific
training should be provided for all workers. Ancillary personnel (e.g., nursing,
clerical, housekeeping, security) whose duties may require them to work in the
vicinity of radioactive material (whether escorted or not) need to be informed
about radiation hazards and appropriate precautions. All training should be
tailored to meet the needs of the individuals in attendance. A training program
that provides necessary instruction should be written and implemented.

MODEL PROGRAM

Personnel will be instructed:

1. Before assuming duties with, or in the vicinity of, radioactive materials.

2. During annual refresher training.

3. Whenever there is a significant change in duties, regulations, or the
terms of the license.

Instruction for individuals in attendance will include the following subjects:

1. Applicable regulations and license conditions.

2.. Areas where radioactive material is used or stored.

3. Potential hazards associated with radioactive material in each area where
the employees will work.

4. Appropriate radiation safety procedures.

5. Licensee's in-house work rules.
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6. Each individual's obligation to report unsafe conditions to the Radiation
Safety Officer.

7. Appropriate response to emergencies or unsafe conditions.

8. Worker's right to be informed of occupational radiation exposure and
bioassay results.

9. Locations where the licensee has posted or made available notices, copies
of pertinent regulations, and copies of pertinent licenses and license
conditions (including applications and applicable correspondence), as
required by 10 CFR Part 19.

10. Question and answer~period;
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APPENDIX B

Model Procedure for Calibrating Survey Instruments
(See § 35.51.)

You or your contractor may use the following guidance to calibrate survey
instruments. If you, or the contractor, follow all the guidance, you may say
on your application, "We will establish and implement the model procedure for
calibrating survey instruments that was published in Appendix B to Regulatory
Guide 10.8, Revision 2."

If your procedure does not follow the guidance in the model, you may
develop your own procedure for review. If you do so, you should consider for
inclusion all the features in the model and carefully review the requirements
of § 35.51. Say on your application, "We have developed a survey instrument
calibration procedure for your review that is appended as ATT 9.2," and append
your survey instrument calibration procedure.

Radiation survey meters should be calibrated with a radioactive source.
Electronic calibrations alone are not acceptable. Survey meters must be cali-
brated at least annually and after servicing. (Battery changes are not con-
sidered "servicing.")

MODEL PROCEDURE

1. The source must be approximately a point source.

2. Either the apparent source activity or the exposure rate at a given
distance must be traceable by documented measurements to a standard
certified within 5 percent accuracy by the National Bureau of Standards.

3. A source that has approximately the same photon energy as the environment
in which the calibrated device will be employed should be used for the
calibration.

4. The source should be of sufficient strength to give an exposure rate of
about 30 mR/hr at 100 cm. Minimum activities of typical sources are
85 millicuries of Cs-137 or 21 millicuries of Co-60.

5. The inverse square law and the radioactive decay law must be used to
correct for change in exposure rate due to changes in distance or source
decay.

6. A record must be made of each survey meter calibration.

7. A single point on a survey meter scale may be considered satisfactorily
calibrated if the indicated exposure rate differs from the calculated
exposure rate by less than 10 percent.
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8. Three kinds of scales are frequently used on survey meters:

a. Meters on which the user selects a linear scale must be calibrated
at no less than two points on each scale. The points should be at
approximately 1/3 and 2/3 of full scale.

b. Meters that have a multidecade logarithmic scale must be calibrated
at no less than one point on each decade and no less than two points
on one of the decades. Those points should be at approximately 1/3
and 2/3 of the decade.

c. Meters that have an automatically ranging digital display device for
indicating rates must be calibrated at no less than one point on
each decade and at no less than two points on one, of the decades.
Those points should be'at approximately 1/3 and 2/3 of the decade.

9. Readings above 1,000 mR/hr need not be calibrated. However, such scales
should be checked for operation and approximately correct response.

10. At the time of calibration, the apparent exposure rate from a built-in or
owner-supplied check source must be determined and recorded.

11. The report of a survey meter calibration should indicate the procedure
used and the data obtained. The description of the calibration will
include:

a. The owner or user of the instrument;

b. A description of the instrument that includes manufacturer, model
number, serial number, and type of detector;

c. A description of the calibration source, including exposure rate at
a specified distance on a specified date, and the calibration
procedure;

d. For each calibration point, the calculated exposure rate, the indi-
cated exposure rate, the deduced correction factor (the calculated
exposure rate divided by the indicated exposure rate), and the scale
selected on the instrument;

e. The reading indicated with the instrument in the "battery check"
mode (if available on the instrument);

f. The angle between the radiation flux field and the detector (for
external cylindrical GM or ionization-type detectors, this will
usually be "parallel" or "perpendicular" indicating photons traveling
either parallel with or perpendicular to the central axis of the
detector; for instruments with internal detectors, this should be
the angle between the flux field and a specified surface of the
instrument);

g. For detectors with removable shielding, an indication of whether the
shielding was in place or removed during the calibration procedure;
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h. The apparent exposure-rate from the check source; and

i. The name of the person who performed the calibration and the date on
which the calibration was performed.

12. The followi~ng information will be attached to the instrument as a calibra-
tion sticker or tag:

.a. The source that was used to calibrate the instrument;

b. The proper deflection in the battery check mode (unless this is
clearly indicated on the instrument);

C. For each scale or decade, one of the following as appropriate:

(1) The average correction factor,

(2) A graph or graphs from which the correction factor for each
scale or decade may be deduced, or

(3) An indication that the scal'e was checked for function but not
calibrated or an indication that the scale was inoperative;

d. The angle between the radiation flux and the detector during the
calibration; and

e. The apparent exposure rate from the check source.

Note: One-word reminders or symbols that are explained on the Survey Meter
Calibration Report may be used on the calibration sticker.

See Exhibit 7 for a form you may want to use.
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APPENDIX C

Model Procedure for Calibrating Dose Calibrator
(See § 35.50.)

You or your contractor may use the following model procedure for checking
and testing the dose calibrator. If you, or the contractor, follow the model
procedure,.you may say on your application, "We will establish and implement
the model procedure for calibrating our dose calibrator that was published in
Appendix C to Regulatory Guide 10.8, Revision 2."

If you develop your own dose calibrator calibration procedure for review,
you should carefully review § 35.50 and all the features in the model procedure:
Say on your application, "We have developed a dose calibrator calibration
procedure for your review that is appended as ATT 9.3," and append your dose
calibrator calibration procedure.

MODEL PROCEDURE

1. Test for the following at the indicated frequency. Consider repair, re-
placement, or arithmetic correction if the dose calibrator falls outside
the suggested tolerances. (These recommended tolerances are more restric-
tive than those in the regulations to ensure that corrective action will be
taken before the dose calibrator is outside permissible tolerances.)

a. Constancy at least once each day prior to assay of patient dosages
(±5 percent).

b.-' Linearity at installation and at least quarterly thereafter (±5

percent).

c. Geometry dependence at installation (±5 percent).

d. Accuracy -at installation and at least annually thereafter (±5
percent).

2. After repair, adjustment, or relocation of the dose calibrator, repeat the
above tests as appropriate.

3. Constancy means reproducibility in measuring a constant source over a
long period of time. Assay at least one relatively long-lived source
such as Cs-137, Co-60, Co-57,* or Ra-226* using a reproducible geometry
each day before using the calibrator. Consider the use of two or more
sources with different photon energies and activities. Use the following
procedure:

a. Assay each reference source using the appropriate dose calibrator
setting (i.e., use the Cs-137 setting to assay Cs-137).

b. Measure background at the same setting, and subtract or confirm the
proper operation of the automatic background subtract circuit if it
is used.

*Co-57 and Ra-226 are not subject to NRC licensing; the appropriate State agency

should be consulted to determine its requirements for possessing this material.
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c. For each source used,.either plot on graph paper or log in a book
the background level for each setting checked and the net activity
of each constancy source.

d. Using one of the sources, repeat the above procedure for all commonly
used radioisotope settings. Plot or log the results.

e. Establish an action level or tolerance for each recorded measurement
at which the individual performing the test will automatically notify
the chief technician or authorized user of suspected malfunction of
the calibrator. These action levels should be written in the log
book or posted on the calibrator. The regulation requires repair or
replacement if the error exceeds 10 percent.

4. Inspect the instrument on.a quarterly basis to ascertain that the measure-
ment chamber liner is in place and that the instrument is zeroed according
to the manufacturer's instructions.

5. Linearity means that the calibrator is able to indicate the correct
activity over the range of use of that calibrator. This test is done
using a vial or syringe of Tc-99m whose activity is at least as large as
the maximum activity normally assayed in a prepared radiopharmaceutical
kit, in a unit dosage syringe, or in a radiopharmaceutical therapy,
whichever is largest.

Decay Method

a. Assay the Tc-99m syringe or vial in the dose calibrator, and subtract
background to obtain the net activity in millicuries. Record the
date, time to the nearest minute, and net activity on the Dose
Calibrator Linearity Test Form (see Exhibit 8). This first assay
should be done in the morning at a regular time, for example, 8 a.m.

b. Repeat the assay at about noon, and again at about 4 p.m. Continue
on subsequent days until the assayed activity is less \than 10 micro-
curies. For dose calibrators on which you select a range with a
switch, select the range you would normally use for the measurement.

c. Convert the time and date information you recorded to hours elapsed
since the first assay.

d. On a sheet of semilog graph paper or on a copy of the sample form in
Exhibit 8, label the logarithmic vertical axis in millicuries and
label the linear horizontal axis in hours elapsed. At the top of the
graph, note the date and the manufacturer, model number, and serial
number of the dose calibrator. Then plot the data.

e. L-aw a "best fit" straight line through the data points. For the
point farthest from the line, calculate its deviation from the value
on the line. (A-observed - A-line)/(A-line) = deviation.

f. If the worst deviation is more than +0.05, the dose calibrator should
be repaired or adjusted. If,this cannot be done, it will-be necessary
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to make a correction table or graph that will allow you to convert
from activity indicated by the dose .calibrator to "true activity."

g. Put a sticker on the dose calibrator that says when the next linearity
test is due.

Shield Method

If you decide to use a set of "sleeves" of various thicknesses to test
Jfor linearity, it will first be necessary to calibrate them.

a. Begin the linearity test as described in the decay method described
above. After making the first assay, the sleeves can be calibrated
as follows. Steps b through d below must be completed within
6 minutes.

b. Put the base and sleeve I in the dose calibrator with the vial.
Record the sleeve number and indicated activity.

c. Remove sleeve 1 and put in sleeve 2. Record the sleeve number and
indicated activity.

d. Continue for all sleeves.

e. Complete the decay method linearity test steps b through g above.

f. From the graph made in step d of the decay method, find the decay
time associated with the activity indicated with sleeve I in place.
This is the "equivalent decay time" for sleeve 1. Record that time
with the data recorded in step b.

g. Find the decay time associated with the activity indicated with
sleeve 2 in place. This is the "equivalent decay time" for sleeve 2.
Record that time with the data recorded in step c.

h. Continue for all sleeves.

i. The table of sleeve numbers and equivalent decay times constitutes
the calibration of the sleeve set.

The sleeve set may now be used to test dose calibrators for linearity.

a. Assay the Tc-99m syringe or vial in the dose calibrator, and subtract
background to obtain the net activity in millicuries. Record the
net activity.

b. Steps c through e below must be completed within 6 minutes.

c. Put the base and sleeve I in the dose calibrator with the vial.
Record the sleeve number and indicated activity.

d. Remove sleeve I and put in sleeve 2. Record the sleeve number and
indicated activity.
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e. Continue for all sleeves.

f. On a sheet of semilog graph paper or on a copy of the sample form in
Exhibit 8, label the logarithmic vertical axis in millicuries, and
label the linear horizontal axis in hours elapsed. At the top of the
graph, note the date and the model number and serial number of the
dose calibrator.

g. Plot the data using the equivalent decay time associated with each
sleeve.

h. Draw a "best fit" straight line through the data points. For the
point farthest from the line,-calculate its deviation from the value
on the line. (A-observed - A-line)/A-line = deviation.

i. If the worst deviation is more than +0.05, the dose calibrator
should be repaired or adjusted. If this cannot be done, it will be
necessary to make a correction table or graph that will allow you to
convert from activity indicated by the dose calibrator to "true
activity."

j. Put a sticker on the dose calibrator that says when the next linearity
test is due.

6. Geometry independence means that the indicated activity does not change
with volume or configuration. This test should be done using a syringe
that is normally used for injections. Licensees who use generators and
radiopharmaceutical kits should also do the test using a vial similar
in size, shape, and construction to the radiopharmaceutical kit vials
normally used. The following test assumes injections are done With
3-cc plastic syringes and that radiopharmaceutical kits are made in
30-cc glass vials. If you do not use these, change the procedure so
that your syringes and vials are tested throughout the range of volumes
commonly used.

a. In a small beaker or vial, mix 2 cc of a solution of Tc-99m with an
activity concentration between I and 10 mCi/ml. Set out a second
small beaker or vial with nonradioactive saline. You may also use
tap water.

b. Draw 0.5 cc of the Tc-99m solution into the syringe and assay it.
Record the volume and millicuries indicated on the Dose Calibrator
Geometry and Accuracy Form (see Exhibit 9).

c. -Remove the syringe from the calibrator, draw an additional 0.5 cc
of nonradioactive saline or tap water, and assay again. Record the
volume and millicuries indicated.

d. Repeat the process until you have assayed a 2.0-cc volume.

e. Select as a standard the volume closest to that normally used for
injections. For all the other volumes, divide the standard milli-
curies by the millicuries indicated for each volume. The quotient
is a volume correction factor. Alternatively, you may graph the
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data and draw horizontal 5 percent error lines above and below the
chosen "standard volume."

f. If any correction factors are greater than 1.05 or less than 0.95,
or if any data points lie outside the 5 percent error lines, it will
be necessary to make a correction table or graph that will allow you
to convert from "indicated activity" to "true activity." If this is
necessary, be sure to label the table or graph "syringe geometry
dependence," and note the date of the test and the model number and
serial number of the calibrator.

g. To test the geometry dependence for a 30-cc glass vial, draw 1.0 cc
of the Tc-99m solution into a, syringe and then inject it into the
vial. Assay the vial. Record the volume and millicuries indicated.

h. Remove the vial from the calibrator and, using a clean syringe,
inject 2.0 cc of nonradioactive saline or tap water, and assay
again. Record the volume and millicuries indicated.

i. Repeat the process until you have assayed a 19.0-cc volume. The
entire process must be completed within 10 minutes.

j. Select as a standard the volume closest to that normally used for
mixing radiopharmaceutical kits. For all the other volumes, divide
the standard millicuries by the millicuries indicated for each
volume. The quotient is a volume correction factor. Alternatively,
you may graph the data and draw horizontal 5 percent error lines
above and below the chosen "standard volume."

k. If any correction factors are greater than 1.05 or less than 0.95 or
if any data points lie outside the 5 percent error lines, it will be
necessary to make a correction table or graph that will allow you to
convert from "indicated activity" to "true act.ivity." If this is
necessary, be sure to label the table or graph "vial geometry
dependence," and note the date of the test and the model number and
serial number of the calibrator.

7. Accuracy means that, for a given calibrated reference source, the indi-
cated millicurie value is equal to the millicurie value determined by the
National Bureau of Standards (NBS) or by the supplier who has compared
that source to a source that was calibrated by the NBS. Certified sources
are available from the NBS and from many radioisotope suppliers. At least
two sources with different principal photon energies (such as Co-57, Co-60,
or Cs-137) should be used. The regulations require that one must have a
principal photon energy between 100 keV and 500 keV. The regulations also
require that, if a Ra-226 source is used, it must be at least 10 micro-
curies; other sources must be at least 50 microcuries. Consider using at
least one reference source whose activity is within the range of activi-
ties normally assayed.

a. Assay acalibrated reference source at the appropriate setting (i.e.,
use the Co-57 setting to assay Co-57), and then remove the source
and measure background. Subtract background from the indicated
activity to obtain the net activity. Record this measurement on the

C-5



Dose Calibrator Geometry and Accuracy Form (see Exhibit 9). Repeat
for a total of three determinations.

b. Average the three determinations. The average value should be
within 5 percent of the certified activity of the reference source,
mathematically corrected for decay.

c. Repeat the procedure for other calibrated reference sources.

d. If the average value does not agree, within 5 percent, with the
certified value of the reference source, the dose calibrator may
need to be repaired or adjusted. The regulation requires repair
or replacement if the error exceeds 10 percent.

e. At the same time the accuracy test is done, assay the source that
will be used for the daily constancy test (it need not be a certi-
fied reference source) on all commonly used radioisotope settings.
Record the settings and indicated millicurie values with the accuracy
data.

f. Put a sticker on the dose calibrator that says when the next accuracy
test is due.

8. The RSO will review and sign the records of all geometry, linearity, and

accuracy tests.

See Exhibits 8 and 9 for some forms you may want to use.
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APPENDIX D

Model 'Personnel External Exposure Monitoring Program
(See § 20.101.)

You may use the following model program to monitor personnel external
exposure. If you follow the guidance in the program, you may say on your
application, "We will establish and implement the model personnel external
exposure monitoring program published in Appendix D to Regulatory Guide 10.8,
Revision 2."

If you prefer, you may develop your own program for review. If you do,
you should consider for inclusion all the features in the model program and
carefully review the requirements. of § 20.101. Say on your application, "We
have developed an external exposure monitoring program for your review that is
appended as ATT 9.4," and append your monitoring program.-

MODEL PROGRAM

1. , The RSO will promptly review all exposure reports to look for workers or
groups of workers whose exposure is unexpectedly high or low. This proce-
dure does not apply to backup monitor records, for example, pocket ioniza-
tion chambers, when the monitor of record is a film or thermoluminescence
dosimeter (TLD).

2. All individuals who are occupationally exposed to ionizing photon radia-
tion on a regular basis will be issued a film or TLD whole body monitor
that will be processed by a contract service on a monthly basis.

3. All individuals who, on a regular basis, handle radioactive material that
emits ionizing photons will be issued a film or TLD finger monitor that
will be processed by a contract service on a monthly basis.

4. All individuals who are occupationally exposed to radiation on an occa-
sional basis, such as nurses caring for radiopharmaceutical therapy or
implant patients, will be issued a whole body monitor when caring for such
patients.

5. Other individuals who are exposed to radiation on an occasional basis
such as security personnel who deliver packages, secretarial personnel
who work in the nuclear medicine clinic but do not work with patients,
and nurses who occasionally care for patients who have received diagnostic
dosages will not normally be issued exposure monitors.
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APPENDIX E

Model Procedure for Checking Equipment
Used in Mobile Nuclear Medicine Service

(See §§ 35.29 and 35.80.)

The NRC normally limits its review of equipment quality assurance programs
to those programs developed for radiation safety equipment. However, when
delicate imaging equipment is transported from one location of use to another,
e.g.,by a mobile nuclear medicine service, it is reasonable to assume that it
may suffer damage in transit. Therefore, the NRC requires that mobile nuclear
medicine services have an imaging equipment quality assurance program to ensure
that the use of byproduct material will not be inimical to the public health
and safety. Mobile nuclear medicine services should also check ventilation
equipment if gases or aerosols will be used.

You may use the following procedure to ensure the proper operation of
imaging equipment that has been transported. If you follow the procedure, you
may say on your application, "We will establish and implement the model proce-
dure for ensuring equipment performance that was published in Appendix E to
Regulatory Guide 10.8, Revision 2."

If you want to develop your own procedure for review, you should consider
for inclusion all the features in the model procedure and the procedure recom-
mended by the manufacturer and carefully review the requirements of §§ 35.29
and 35.80. Say on your application, "We have developed a procedure for ensuring
equipment performance for your review that is appended as ATT. 9.5," and append
your imaging equipment quality assurance procedure.

MODEL PROCEDURE

Survey Meter

Check the survey meter with the dedicated check source at each location of
use. Material may not be used if the survey meter is not working. There is no
need to keep a record of these checks.

Camera

1._ Perform the following checks daily at each location of use before admin-
istering byproduct material:

a. Peak each camera according to the manufacturer's instructions.

b. Using either Tc-99m or Co-57, perform an extrinsic flood field with a)

frequently used collimator in place, or perform an intrinsic flood
field test. Accumulate at least 1,000,000 counts for small-field-
of-view cameras and 3,000,000 counts for large-field-of-view cameras.
Process the image as if it were an image of a patient.

c. Do not administer material until an authorized user or a designated
technologist approves the camera for use.
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d. You do not have to make a permanent record of these daily checks.

2. Perform the following checks weekly:

a. With the same frequently used collimator in place, image a flood
source and either a parallel-line-equal-space (PLES), bar, orthogonal-
hole (OH) or resolution-quadrant phantom with the flood field as a
source.

b. If a PLES or bar phantom is used, rotate it 900 so that the camera
is tested for both vertical and horizontal geometric linearity.

c. If a resolution-quadrant phantom is used, rotate it so that each
quadrant is imaged in each quadrant of the crystal. Then turn it
over and again image it four more times. This procedure will check
both resolution and horizontal and vertical geometric linearity in
each quadrant of the crystal.

d. Process the images as if they were images of a patient. Mark them
clearly to indicate image orientation, source activity, and date.

e. Retain the images for 2 years.

3. Perform the following safety checks after repairs and quarterly:

a. Check the motion interlocks by activating the emergency-off switches
on the camera. With the camera in motion, activation of the
emergency-off switch should stop the motion. If this might
jeopardize imaging components in the system, perform only the checks
described in paragraph 3.b.

b. Check the motion switches. Put the camera in motion and first
release just the direction switch to stop the motion. Then put the
camera back in motion and release just the dead-man switch. Test
all motion switches and all directions in this manner. Release of
either the motion switch or the dead-man switch alone should disable
the camera motion. If this is not the case, repair the camera
before clinical use.

4. Set the equipment in the same manner each time checks are run. Make a
record of all these checks. Keep a separate file or ring binder for each
camera. Retain the record for 2 years.

Ventilation

If gases or aerosols will be used, check the ventilation supply, exhaust
vents, and collection devices for operation with tissue paper or a velometer.
There is no need to keep a record of these checks.
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APPENDIX F

Model Radiation Safety Committee Charter
and Radiation Safety Officer Delegation of Authority

(See H§ 35.21, 35.22, and 35.23.)

You may use the following text as it appears here, saying on your applica-
tion, "We will issue the model Radiation Safety Committee Charter and Radiation
Safety Officer Delegation of Authority that was published in Appendix F to
Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own statement of authority, duties,
administrative procedures, and delegation of authority. If you do so, you
should consider for inclusion all the features in the model text and carefully
review the requirements of §§ 35.22. Say on your application, "We will issue
the Radiation Safety Committee Charter and Radiation Safety Officer Delegation
of Authority that are appended as ATTU10.1," and append your charter-and dele-
gation.

MODEL CHARTER

Charge. The Committee shall:

L. Ensure that licensed material will be used safely. This includes review
as necessary of training programs, equipment, facility, supplies, and
procedures;

2. Ensure that licensed material is used in compliance with NRC regulations
and the institutional license;

3. Ensure that the use of licensed material is consistent with the ALARA
philosophy and program;

4. Establish a table of investigational levels for individual occupational

radiation exposures; and

5. Identify program problems and solutions.

Responsibilities. The Committee shall:

1. Be familiar with all pertinent NRC regulations, the license application,
the license, and amendments;

2. Review the training and experience of the proposed authorized users, the
Radiation Safety Officer •RSO), and the teletherapy physicist to determine
that their qualifications are sufficient to enable the individuals to per-
form their duties safely and are in accordance with the regulations and the
license;

3. Review on the basis of safety and approve or deny, consistent with the
limitations of the regulations, the license, and the ALARA philosophy,
all requests for authorization to use radioactive material within the
institution;
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4. Prescribe special conditions that will be required during a proposed
method of use of radioactive material such as requirements for bioassays,
physical examinations of users, and special monitoring procedures;

5. Review quarterly the RSO's summary report of the occupational radiation
exposure records of all personnel, giving attention to individuals or
groups of workers whose occupational exposure appears excessive;

6. Establish a program to ensure that all persons whose duties may require
them to work in or frequent areas where radioactive materials are used
(e.g., nursing, security, housekeeping, physical plant) are appropriately
instructed as required in § 19.12 of 10 CFR Part 19;

7. Review at least annually the RSO's summary report of the entire radiation
safety program to determine that all activities are being conducted
safely, in accordance with NRC regulations and the conditions of the
license, and consistent with the ALARA program and philosophy. The
review must include an examination of records, reports from the RSO,
results of NRC inspections, written safety procedures, and the adequacy
of the management control system;

8. Recommend remedial action to correct any deficiencies identified in the
radiation safety program;

9. Maintain written minutes of all Committee meetings, including members in
attendance and members absent, discussions, actions, recommendations,
decisions, and numerical results of all votes taken; and

10. Ensure that the byproduct material license is amended if required prior
to any changes in facilities, equipment, policies, procedures, and
personnel.

Administrative Information

1. The Committee shall meet as often as necessary to conduct its business
but not less than once in each calendar quarter.

2. Membership must include one authorized user for each type of use authorized
by the license, the RSO, a representative of the nursing service, and a
representative of management who is neither an authorized user nor an RSO.
Management may appoint alternate members to participate in meetings in the
case of absence of principal members and should consider appointing as
adjunct members representatives from security, physical plant, housekeeping,
and other departments. (Adjunct members should abstain from balloting on
radiation safety technical questions such as Items 2 through 5 in the
"Responsibilities" section above.)

3. To establish a quorum, one-half of the Committee's membership, including
the RSO and the management representative, must be present.

4. To the extent that they do not interfere with the mission of the Committee,
management may assign other responsibilities such as x-ray radiation
safety, quality assurance oversight, and research project review and
approval.
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MODEL DELEGATION OF AUTHORITY

Memo To: All Employees
From: Chief Executive Officer

Subject: Delegation of Authority

has been appointed Radiation Safety Officer and is
responsible for ensuring the safe use of radiation. The Radiation Safety
Officer is responsible for managing the radiation safety program; identifying
radiation safety problems; initiating, recommending, or providing corrective
actions; verifying implementation of corrective actions; and ensuring
compliance with regulations. The Radiation Safety Officer is hereby delegated
the authority necessary to meet those responsibilities.

The Radiation Safety Officer is also responsible for assisting the Radiation
Safety Committee in the performance of its duties and serving as its secretary.
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APPENDIX G

Model Program for Maintaining Occupational Radiation Exposure
at Medical Institutions ALARA

(See § 35.20.)

You may use the text as it appears here, saying on your application, "We
will establish and implement the model ALARA program that was published in
Appendix G to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own ALARA program for NRC review. If
you do so, you should consider for inclusion all the features in the model and
carefully review the requirements of § 35.20. Say on your application, "We
have developed an ALARA program for your review that is appended as A1- 10.2,"
and append your program.

ALARA PROGRAM

(Licensee's Name)

(Date)

1. Management Commitment

a. We, the management of this (medical facility, hospital, etc.), are
committed to the program described herein for keeping individual and
collective doses as low as is reasonably achievable (ALARA). In
accord with this commitment, we hereby describe an administrative
organization for radiation safety and will develop the necessary
written policy, procedures, and instructions to foster the ALARA
concept within our institution. The organization will include a
Radiation Safety Committee (RSC) and a Radiation Safety Officer (RSO).

b. We will perform a formal annual review of the radiation safety program,
including ALARA considerations. This will include reviews of operating
procedures and past dose records, inspections, etc., and consultations
with the radiation safety staff or outside consultants.

c. Modifications to operating and maintenance procedures and to equip-
ment and facilities will be made if they will reduce exposures unless
the cost, in our judgment, is considered to be unjustified. We will
be able to demonstrate, if necessary, that improvements have been
sought, that modifications have been considered, and that they have
been implemented when reasonable. If modifications have been recom-
mended but not implemented, we will be prepared to describe the
reasons for not implementing them.

d. In addition to maintaining doses to individuals as far below the limits
as is reasonably achievable, the sum of the doses received by all
exposed individuals will also be maintained at the lowest practicable
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level. It would not be desirable, for example, to hold the highest
-doses to individuals to some fraction of the applicable limit if this
involved exposing additional people and significantly increasing the
sum of radiation doses received by all involved individuals.

2. Radiation Safety Committee

a. Review of Proposed Users and Uses

(1) The RSC will thoroughly review the qualifications of each appli-
cant with respect to the types and quantities of materials and
methods of use for which application has been made to ensure
that the applicant will be able to take appropriate measures to
maintain exposure ALARA.

(2) When considering a new use of byproduct material, the RSC will
review the efforts of the applicant to maintain-exposure ALARA.

(3) The RSC will ensure that the users justify their procedures
and that individual and collective doses will be ALARA.

b. Delegation of Authority

(The judicious delegationrof RSC authority is essential to the
enforcement of an ALARA program.)

(1) The RSC will delegate authority to the"RSO for enforcement of
the ALARA concept.

(2) The RSC will support the RSO when it is necessary for the RSO
to assert authority. If the RSC has overruled the RSO, it will
record the basis for its action in the minutes of the quarterly
meeting.

c. Review of ALARA Program

(1) The RSC will encourage all users to review current procedures
and develop new procedures as appropriate to implement the
ALARA concept.

(2) The RSC will perform a quarterly review of occupational radiation
exposure with particular attention to instances in which the
investigational levels in Table I are exceeded. The principal
purpose of this review is to assess trends in occupational expo-
sure as an index of the ALARA program quality and to decide if
action is warranted when investigational levels are exceeded (see
Section 6 below for a discussion of investigational levels).*

*The'NRC has emphasized that the investigational levels in this program are
not new dose limits but, as noted in ICRP Report 26, "Recommendations of the
International Commission on Radiological Protection," serve as check points
above which the results are considered sufficiently important to justify
investigations.
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Table 1

Investigational Levels

Investigational Levels

(mrems per calendar quarter)

Level I Level II

1. Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads

2. Hands and forearms; feet 1875 5625
and ankles

3. Skin of whole body* 750 2250

*Not normally applicable to medical use operations except those
using significant quantities of beta-emitting isotopes.,

(3) The RSC will evaluate our institution's overall efforts for
maintaining doses ALARA on an annual basis. This review
will include the efforts of the RSO, authorized users, and
workers as well as those of management.

3. Radiation Safety Officer

a. Annual and Quarterly Review

(1) Annual review of the radiation safety program. The RSO will
perform an annual review of the radiation safety program for
adherence to ALARA concepts. Reviews of specific methods of
use may be conducted on a more frequent basis.

(2) Quarterly review of occupational exposures. The RSO will review
at least quarterly the external radiation doses of authorized
users and workers to determine that their doses are ALARA in
accordance with the provisions of Section-6 of this program and
will prepare a summary report for the RSC.

(3) Quarterly review of records of radiation surveys. The RSO will
review radiation surveys in unrestricted and restricted areas
to determine that dose rates and amounts of contamination were
at ALARA levels during the previous quarter and will prepare a
summary report for the RSC.

b. Education Responsibilities for ALARA Program

(1) The RSO will schedule briefings and educational sessions to
inform workers of ALARA program efforts.
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(2) The RSO will ensure that authorized users, workers, and ancillary
personnel who may be exposed to radiation will be instructed in
the ALARA philosophy and infotmed that management, 'the RSC, and
the RSO are committed to implementing the ALARA concept.

c. Cooperative Efforts for Development of ALARA Procedures

Radiation workers will be given opportunities to participate in
formulating the procedures that they will be'required to follow.

(1) The RSO will be in close contact with all users and workers in
order to develop ALARA procedures for working with radioactive
materials.

(2) The RSO will establish procedures for receiving and evaluating
the suggestions of individual workers for improving health
physics practices and will encourage the use of those procedures.

d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation from good
ALARA practices and, if possible, will, determine thecauses. When
the cause is known, the RSO will implement changes in the program to
maintain doses ALARA.

4. Authorized Users

a. New Methods of Use Involving Potential Radiation Doses

(1) The authorized user will consult with the RSO and/or RSC during
the planning stage before using radioactive materials for new
uses.

(2) The authorized user will review each planned use of radioactive
materials to ensure that doses will be kept ALARA. Trial runs
may be helpful.

b. Authorized User's Responsibility to Supervised Individuals

(1) The authorized user will explain the ALARA concept and the need
to maintain exposures ALARA to all supervised individuals.

(2) The authorized user will ensure that supervised individuals who
are subject to occupational radiation exposure are trained and
educated in good health physics practices and in maintaining
exposures ALARA.

5. Individuals Who Receive Occupational Radiation Doses

a. Workers will be instructed in the ALARA concept and its relation-
ship to work procedures and work conditions.

b. Workers will be instructed in recourses available if they feel that
ALARA is not being promoted on the job.

G-4



6. Establishment of Investigational Levels in Order to Monitor Individual
Occupational External Radiation Doses

This institution hereby establishes investigational levels for occupa-
tional external radiation doses which, when exceeded, will initiate review
or investigation by the RSC and/or the RSO. The investigational levels
that we have adopted are listed in Table 1. These levels apply to the
exposure of individual workers.

The RSO will review and record on Form NRC-5, "Current Occupational
External Radiation Exposures," or an equivalent form (e.g., dosimeter
processor's report) results of personnel monitoring not less than once
in any calendar quarter as required by § 20.401 of 10 CFR Part 20. The
following actions will be taken at the investigational levels as stated
in Table 1:

a. Personnel dose less than Investigational Level I.

Except when deemed appropriate by the RSO, no further action will be
taken in those cases where an individual's dose is less than Table I
values for the Investigational Level I.

b. Personnel dose equal to or greater than Investigational Level I but
less than Investigational Level II.

The RSO will review the dose of each individual whose quarterly dose
equals or exceeds Investigational Level I and will report the results
of the reviews at the first RSC meeting following the quarter when
the dose was recorded. If the dose does not equal or exceed Investi-
gational Level II, no action related specifically to the exposure is
required unless deemed appropriate by the Committee. The Committee
will, however, review each such dose in comparison with those of others
performing similar tasks as an index of ALARA.program quality and
will record the review in the Committee minutes.

c. Personnel dose equal to or greater than Investigational Level II.

The RSO will investigate in a timely manner the causes of all person-
nel doses equaling or exceeding Investigational Level II and, if
warranted, will take action. A report of the investigation, any
actions taken, and a copy of the individual's Form NRC-5 or its
equivalent will be presented to the RSC at its first meeting follow-
ing completion of the investigation. The details of these reports
will be included in the RSC minutes.

d. Reestablishment of investigational levels to levels above those
listed in Table 1.

In cases where a worker's or a group of workers' doses need to exceed
an investigational level, a new, higher investigational level may
be established for that individual or group on the basis that it is
consistent with good ALARA practices. Justification for new
investigational levels will be documented.
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The RSC will review the justification for and must approve or
.disapprove all revisions of investigational levels.

7. Signature of Certifying Official*

I hereby certify that this institution has implemented the ALARA Program
set forth above.

Signature

Name (print or type)

Title

*The person who is authorized to make commitments for the administration of
the institution (e.g., hospital administrator).
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APPENDIX H

Model Procedure for Leak-Testing Sealed Sources
(See § 35.59.)

You or your contractor may use the following model procedure to leak-test
sealed sources. If you, or the contractor, follow the model procedure you may
say on your application, "We will establish and implement the model procedure
for .leak-testing sealed sources that was published in Appendix H to Regulatory
Guide 10.8, Revision 2."

You may develop your own procedure for review. If you do so, you should
consider for inclusion all the features in the model and carefully review the
requirements of §.35.59. Say on your application, "We have developed a leak-
test procedure for your review that is appended as ATT 10.3," and append your
leak-test procedure.

MODEL PROCEDURE

1. Make a list of all sources to be tested. This should include at least
the isotope, the activity on a specified date, and the physical form.

2. If you will be testing sources stronger than a few millicuries, set out a
survey meter, preferably with a speaker, so you can monitor your exposure
rate.

3. Prepare a separate wipe sample for each source. A cotton swab, injection
prep pad, filter paper, or tissue paper is suitable. Number each wipe so
you will know for which source it is to be used. Samples should be taken
as follows:

a. For small sealed sources, it may be easier to wipe the entire acces-
sible surface area. Pay particular attention to seams and joints.
However, do not wipe the port of beta applicators.

b. For larger sealed sources and devices (survey meter calibrator, bone
mineral analyzer source), take the wipe near the radiation port and
on the activating mechanism.

c. For teletherapy machines, take the wipe with the source in the off
position. Wipe the area near the shutter mechanism, taking care to
touch neither field light and mirror nor crosshairs. Also wipe the
primary and secondary collimators and trimmers.

d. If you are testing radium sources at the same time you are testing
NRC-licensed sources, they should also be checked for radon leakage.
This can be done by submerging the source in a vial of fine-grained
charcoal or cotton for a day. Then remove the source and analyze
the adsorbent sample as described below. A survey should be done to
be sure the sources are adequately shielded during the leak-test
period.
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4. The samples will be analyzed as follows:

a. Select an instrument that is sufficiently sensitive to detect
0.005 microcurie. For beta sources, a proportional flow counter,
liquid scintillation counter, or thin-end-window GM survey meter may
be appropriate. For gamma sources, a crystal with a ratemeter or
scaler or a GM survey meter may be appropriate. Dose calibrators
used 4- nuclear medicine are not sufficiently sensitive.

b. To estimate the detection efficiency of the analyzer used to assay
the wipe samples, assay a check source that has the same isotope as
the sealed source and whose activity is certified by the supplier.
If one is not available, it will be necessary to use a certified check
source with a different isotope that has a similar spectrum. If
calculations demonstrate that the instrument is not sufficiently
sensitive to detect 0.005 microcurie, a different instrument must
be used.

c. Assay the wipe sample. It must be in the same geometry relative to
the detector as was the certified check source.

d. Record the wipe sample counts per minute. Then calculate and record
the estimated activity in microcuries on the wipe sample.

e. Continue the same analysis procedure for all wipe samples.

f. If the wipe sample activity is 0.005 microcurie or greater, notify
the RSO. The source must be withdrawn from use to be repaired or
discarded. If it is a source distributed under an NRC or Agreement
State license, the NRC must be notified. (See paragraph 21.21(b) of
10 CFR Part 21 and paragraph 35.59(e)(2) of 10 CFR Part 35.)

g. Sign and date the list of sources, data, and calculations.
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APPENDIX I

Model Rules for Safe Use of Radiopharmaceuticals
(See § 35.21.)

You may use the following model rules as they appear here, saying on
your application, "We will establish and implement the model safety rules pub-
lished in Appendix I to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own rules for safe use of radio-
pharmaceuticals for review. If you do so, you should consider-for inclusion
all the items in the model rules and carefully review the requirements of
Part 35. Say on your application, "We have developed rules for the safe use
of radiopharmaceuticals for yogr review that are appended as ATT 10.4," and
append your model rules for the safe use of radiopharmaceuticals.

MODEL RULES

1. Wear laboratory coats or other protective clothing at all times in areas
where radioactive materials are used.

2. Wear disposable gloves at all times while handling radioactive materials.

3. Either after each procedure or before leaving the area, monitor your hands
for contamination in a low-background area with a crystal probe or camera.

4. Use syringe shields for routine preparation of multi-dose vials and
administration of radiopharmaceuticals to patients, except in those circum-
stances in which their use is contraindicated (e.g., recessed veins,
infants). In these exceptional cases, consider the use of other protective
methods such as remote delivery of the dose (e.g., through Use of a butter-
fly valve).

5. Do not eat, drink, smoke, or apply cosmetics in any area where radioactive
material is stored or used.

6. Do not-store food, drink, or personal effects in areas where radioactive
material is stored or used.

7. Wear personnel monitoring devices at all times while in areas where radio-
active materials are used or stored. These devices should be worn as
prescribed by the Radiation Safety Officer. When not being worn to moni-
tor occupational exposures, personnel monitoring devices should be stored
in the work place in a designated low-background area.

8. Wear a finger exposure monitor during the elution of generators; during
the preparation, assay, and injection of radiopharmaceuticals; and when
holding patients during procedures.

9. Dispose of radioactive waste only in designated, labeled, and properly
shielded receptacles.

10. Never pipette by mouth.
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11. Wipe-test byproduct material storage, preparation, and administration
areas-weekly for contamination. If necessary, decontaminate or secure
the area for decay.

12. With a radiation detection survey meter, survey the generator storage,
kit preparation, and injection areas daily for contamination. If necessary,
decontaminate or secure the area for decay as appropriate.

13. Confine radioactive solutions in shielded containers that are clearly
labeled. Radiopharmaceutical multidose diagnostic vials and therapy vials
should be labeled with the isotope, the name of the compound, and the date
and time of receipt or preparation. A log book should be used to record
the preceding information and total prepared activity, specific activity
as mCi/cc at a specified time, total volume prepared, total volume remain-
ing, the measured activity of each patient dosage, and any other appro-
priate information. Syringes and unit dosages should be labeled with the
radiopharmaceutical name or abbreviation, type of study, or the patient's
name.

14. Assay each patient dosage in the dose calibrator before administering it.
Do not use a dosage if it is more than 10 percent off from the prescribed
dosage, except for prescribed dosages of less than 10 microcuries. When
measuring the dosage, you need not consider the radioactivity that adheres
to the syringe wall or remains in the needle. Check the patient's name
and identification number and the prescribed radionuclide, chemical form,
and dosage before administering.

15. Always keep flood sources, syringes, waste, and other radioactive material
in shielded containers.

16. Because even sources with small amounts of radioactivity exhibit a high dose
rate on contact, you should use a cart or wheelchair to move flood sources,
waste, and other radioactive material.
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APPENDIX J

Model Spill Procedures
(See § 35.21.)

You may use the following model spill procedures as they appear here,,
saying on your application, "We will establish and implement the model spill
procedures published in Appendix J to Regulatory Guide 10.8, Revision 2."

If you prefer' you may develop your own spill procedures for review. If
you do so, you should consider for inclusion all the items in the model proce-
dures. Say on your application, "We have developed spill procedures for your
review that are appended as ATT 10.5," and append your spill procedures.

MODEL PROCEDURES

Minor Spills of Liquids and Solids

1. Notify persons in the area that a spill has occurred.

,2. Prevent the spread of contamination by covering the spill with absorbent
paper.

3. Clean up the spill using disposable gloves and absorbent paper. Carefully
fold the absorbent paper with the clean side out and place in a plastic
bag for transfer to a radioactive waste container. Also put contaminated
gloves and any other contaminated disposable material in the bag.

4. Survey the area with a low-range radiation detector survey meter. Check
the area around the spill. Also check your hands, clothing, and shoes
for contamination.

5. Report the incident to the Radiation Safety Officer (RSO).

6. The RSO will follow up on the cleanup of the spill and will complete the
Radioactive Spill Report (see Exhibit 10) and the Radioactive Spill Con-
tamination Survey (see Exhibit 11).

Major Spills of Liquids and Solids

1. Clear the area. Notify all persons not involved in the spill to vacate
the room.

2. Prevent the spread of contamination by covering the spill with absorbent
paper, but do not attempt to clean it up. To prevent the spread-of con-
tamination, limit the movement of all personnel who may be contaminated.

3. Shield the source if possible. This should be done only if it can be
done without further contamination or a significant increase in radiation
exposure.

4. Close the room and lock or otherwise secure the area to prevent entry.

5. Notify the RSO immediately.
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6. Decontaminate personnel by removing contaminated clothing and flushing
contaminated skin with lukewarm water and then washing with mild soap.
If contamination remains, induce perspiration by covering the area with
plastic. Then wash the affected area again to remove any contamination

.that was released by the perspiration.

7. The RSO will supervise the cleanup of the spill and will complete the
Radioactive Spill Report (see Exhibit 10) and the Radioactive Spill Con-
tamination Survey (see Exhibit 11).

The following is not part of the model, spill procedure:

Major Spills and Minor Spills

The decision to implement a maj6r spill procedure instead of a minor spill
procedure depends on many incident-specific variables such as the number of
individuals affected, other hazards present, likelihood of spread of contami-
nation, and types of surfaces contaminated as well as the radiotoxicity of the
spilled material. For some spills of short-lived radionuclides the best spill
procedure may be restricted access pending complete decay.

Table J-1, which may be used as general guidance to determine whether a major
spill procedure or a minor spill procedure should be implemented, was developed
based on-a comparision of information from the following sources:

1. "Standards for Protection Against Radiation," Proposed-Rule, Part 20,
published January 9,'1986, Appendix B, Table 1, Column 3 (Derived Air
Concentration Values), 51 FR 1092.

2. "Gamma Radiation Levels for One Curie of Some Radionuclides," Radio-
logical Health Handbook, January 1970 edition, Department of Health,
Education, and Welfare, Washington, DC, p. 131.

3. National Council on Radiation Protection and Measurements, "Safe Handling
of Radioactive Materials," NCRP Report No. 30, paragraph 2.3 and Table 2,
1964.

4. "Upgraded Emergency Preparedness for Certain Fuel Cycle and Materials
Licensees," Advance Notice of Proposed Rulemaking on Parts 30, 40, and 70,
46 FR 29712, Table 1, June 3, 1981.

Table J-1 may need to be modified before being used for guidance in a specific
area of use.

J-2



TABLE J-1

Relative Hazards of Common Radionuclides

Estimate the amount of
procedure based on the
amounts are considered

radioactivity spilled. Initiate a major or minor spill
following dividing line. Spills above these millicurie
major, below are considered minor.

Radionuclide Millicuries Radionuclide Millicuries

P-32 10 Tc-99m 100
Cr-51 100 In-Ill 10
Co-57 100 1-123 10
Co-58 10 1-125 1
Fe-59 10 1-131 1
Co-60 1 Yb-169 10
Ga-67 100 Hg-197 100
Se-75 10 Au 198 10
Sr-85 10 TI-201 100

Spill Kit

You may also want to consider assembling a spill kit that contains:

6 pairs disposable gloves, 1 pair housekeeping gloves
2 disposable lab coats
2 paper hats
2 pairs shoe covers
1 roll absorbent paper with plastic backing
6 plastic trash bags with twist ties
"Radioactive Material" labeling tape
1 china pencil or-marking pen
3 prestrung "Radioactive Material" labeling tags
Supplies for 10 contamination wipe samples
Instructions for "Emergency Procedures"
Clipboard with one copy of Radioactive Spill Report Form
Pencil

Forms

You may want to use Exhibit 10, Radioactive Spill Report, and Exhibit 11,
Radioactive Spill Contamination Survey Forms.
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APPENDIX K

Model Guidance for Ordering and Receiving
Radioactive Material

(See §§ 30.51 and 20.205.)

You may use the following guidance to control the ordering and receipt of
radioactive material. If you follow all the guidance, you may say on your
application, "We will establish and implement the model guidance for ordering
and receiving radioactive material that was published in Appendix K to Regula-
tory Guide 10.8, Revision 2."

If your procedure does not follow all the guidance in the model, you may
develop your own procedure for'review. If you do so, you should consider for
inclusion all the features in the model and carefully review the requirements
of §§ 30.51 and 20.205. Say on your application, "We have developed a proce-
dure for ordering and receiving radioactive material for your review that is
appended as ATT 10.6," and append your procedure for ordering and receiving
radioactive material.

MODEL GUIDANCE

1. The Radiation Safety Officer (RSO) or a designee must authorize each
order for radioactive materials and ensure that the requested materials
and quantities are authorized by the license for use by the requesting
authorized user and that possession limits are not exceeded.

2. The RSO will establish and maintain a system for ordering and receiving
radioactive material. The system must contain the following information:

a. For routinely used materials

(1) Written records that identify the authorized user or department,
isotope, chemical form, activity, and supplier will be made.

(2) The above records will be checked to confirm that material
received was ordered through proper channels.

b. For occasionally used materials (e.g., therapeutic dosages)

(1) The authorized user who will perform the procedure will make a
written request that indicates the isotope, radiopharmaceutical,
activity, and supplier.

(2) The person who receives the material will check the physician's
written request to confirm that the material received is what
was ordered.

3. For deliveries during normal working hours, the RSO will tell carriers to
deliver radioactive packages directly to a specified area.

4. For deliveries during off-duty hours, the RSO will tell security personnel
or other designated persons to accept delivery of radioactive packages in
accordance with procedures outlined in the sample memorandum below.
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Sample Memorandum

MEMO TO: Chief of Security
FROM: Radiation Safety Officer

SUBJECT: Receipt of Packages Containing Radioactive Material

The security guard on duty shall accept delivery of packages containing radioactive
mater *ial that arrive during other than normal working hours. Packages should
be placed on a cart or wheelchair and taken immediately to the Nuclear Medicine
Department, Room .Unlock the door, place the package on top of the counter,
and relock the door.

If the package appears to be damaged, immediately contact one of the individuals
identified below. Ask the carrier to remain at the hospital until it can be
determined that neither the driver nor the delivery vehicle is contaminated.

If you have any questions concerning this memorandum, please call our hospital
Radiation Safety Officer, ___________-at extension*

Name Home Telephone
Radiation Safety Officer: _________________________

Chief of Nuclear Medicine: _________________________

Chief Nuclear Medicine Technologist: ____________________

Nuclear Medicine Technologist on call
(call page operator at extension __

Nuclear Medicine Physician on call
(call page operator at extension __
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APPENDIX L

Model Procedure for Safely Opening Packages Containing Radioactive Material
(See §§ 35.23, 30.51, 20.203(f)(4), and 20.205.)

You may use the following model procedure for opening packages. If you
follow the model procedure, you may say on your application, "We will establish,
and implement the model procedure for opening packages that was published in
Appendix L to Regulatory Guide 10.8, Revision 2."

If you develop your own package opening procedure for review, you should
consider for inclusion all the features in the model. Say on your application,
"We have developed a 'package opening procedure for your review that is appended
as ATT 10.7," and append your package opening procedure.

MODEL PROCEDURE

1. Special requirements must be followed for packages containing quantities
of radioactive material in excess of the Type A quantity limits specified
in paragraph 20.205(b) of 10 CFR Part 20 (e.g., more than 20 curies of
Mo-99, Tc-99m; uncompressed Xe-133, or more than 3 curies of Xe-133, 1-131,
Cs-137, Ir-192, 1-125, or more than 0.001 curie of Ra-226). Such packages
must be monitored for external radiation levels and surface contamination
within 3 hours after receipt if received during working hours or within
18 hours if received after working hours, in accordance with the require-
ments of paragraphs 20.205(a) through (c). The NRC Regional Office must
be notified if removable contamination exceeds 0.01 microcurie (22,000
dpm)/100 cm2 .

2. For packages received under the specific license, the following procedure

for opening each package will be followed:

a. Put on gloves to prevent hand contamination.

b. Visually inspect the package for any sign of damage (e.g., wet or
crushed). If damage is noted, stop the procedure and notify the
Radiation Safety Officer (RSO).

c. Measure the exposure rate from the package at 1 meter and at the
package surface. If it is higher than expected, stop and notify the
RSO. (The "transport index" noted on packages with "Yellow II" or
"Yellow III" labels is the approximate dose rate, in millirem per
hour, at 1 meter from the package surface (see § 71.4 of 10 CFR
Part 71); the surface dose rate for such packages should not exceed
200 millirem per hour. The dose rate from packages with "White I"
labels should be less than 0.5 millirem per hour at the package sur-
face. (See § 172.403 of 49 CFR Part 172.))

d. Open the package with the following precautionary steps:

(1) Remove the packing slip.
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(2) Open the outer package following the supplier's instructions,
if provided.

(3) Open the inner package and verify that the contents agree with
the packing slip.

(4) Check the integrity of the final source container. Look for
broken seals or vials, loss of liquid, condensation, or dis-
coloration of the packing material.

(5) If anything is other than expected, stop and notify the RSO.

e. If there is any reason to suspect contamination, wipe the external
surface of the final source container and remove the wipe sample to
a low-background area. Assay the wipe sample to determine if there
is any removable radioactivity. [The licensee should specify in the
procedure manual which instrument, for example, a thin-end-window GM
survey meter, a NaI(Tl) crystal and ratemeter, a liquid scintillation
counter, or a proportional flow counter, should be used for these assays.
The detection efficiency must be determined to convert wipe sample
counts per minute to disintegrations per minute. Note that a dose
calibrator is not sufficiently sensitive for this measurement.] Take
precautions against the potential spread of contamination.

f. Check the user request to ensure that the material received is the.
material that was ordered.

g. Monitor the packing material and the empty packages for contamination
with a radiation detection survey meter before discarding.

(1) If contaminated, treat this material as radioactive waste.

(2) If not contaminated, remove or obliterate the radiation labels
before discarding in in-house trash.

h. Make a record of the receipt.

3. For packages received under the general license in §31.11, the following
procedure for opening each package will be followed:

a. Visually inspect the package for any sign of damage (e.g., wet or
crushed). If damage is noted, stop the procedure and notify the RSO.

b. Check to ensure that the material received is the material that was
ordered.

See Exhibit 12 for a sample-record form you may want to use.
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APPENDIX M

Records of Byproduct Material Use

General

Many suppliers include pressure-sensitive stickers or forms that have much
of the information required by the regulations. You may use these in your
records and need not duplicate the information on them. Be sure to write down
whatever additional information is required but is not cued or printed on them.
Information does not have to be recorded in the order given in these procedures.
Also, you do not have to replicate entries. For example, if you prepare a
multidose vial for use one day, you do not have to record the date each time
you draw a dosage from it; if you take 30 Ir-192 seeds that are each 0.5 milli-
curies, you do'not have to list each seed individually.

M.1 Records of Unit Dosage Use (§§ 30.51, 35.21, 35.53)

You may use the following model procedure to keep a record of unit dosage
use. If you will follow the model procedure, you may say on your application,
"We will establish and implement the model procedure for a unit dosage record
system that was published in Appendix M.1 to Regulatory Guide 10.8, Revision 2;"

If you prefer, you may develop your own unit dosage record system for
review. If you do so, you should consider for inclusion all the features in
the model procedure and carefully review the requirements of §§ 30.52, 35.21,
and 35.53. Say on your application, "We have developed a procedure for a unit
dosage record system for your review that is appended as ATT 10.8," and append
your unit dosage record procedure.

MODEL PROCEDURE

For each unit dosage received from a supplier, make -a record of the:

1. Radionuclide;

2. Generic name or its abbreviation or trade name;

3. Date of receipt;

4. Supplier;

5. Lot number or control number, if assigned;

6. Activity in millicuries or microcuries as recorded on the unit dosage or
packing slip and its associated time;

7. Date of administration or disposal;

8. If administered,

a. Prescribed dosage (unless already recorded in clinical procedure
manual),
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b. Measured activity in millicuries or microcuries and date and time
of measurement,

c. Patient name and identification number if one has been assigned;

9. If discarded, the date and method of disposal; and

1.0. Initials of the individual who made the record.

See Exhibit 13 for a Unit Dosage Receipt and Use Log Form you may want to
use.

M.2 Records of Multidose Vial Use (§§ 30.51, 35.21, 35.53)

You may use the following model procedure to keep a record of multidose
vial use. If you will follow the model procedure, you may say on your applica-
tion, "We will establish and implement the model procedure for a multidose vial
record system that was published in Appendix M.2 to Regulatory Guide 10.8,
Revision 2."

If you prefer, you may develop your own multidose vial record system for
review. If you do so, you should consider for inclusion all the features in
the model system and carefully review the requirements of §§ 30.51, 35.21, and
35.53. Say on your application, "We have developed a procedure for a multidose
vial record system for your review that is appended as ATT 10.9," and append
your multidose vial record procedure.

MODEL PROCEDURE

For each multidose vial that you receive from a supplier or that you prepare,
make a record of the:

1. Radionuclide;

2. Generic name or its .abbreviation or trade name;

3. Date of receipt or preparation;

4. Date and time of initial assay and amount in both millicuries and
cubic centimeters (cc) or milliliters (ml);

5. Supplier or kit manufacturer;

6. If administered,

a. Prescribed dosage (unless already recorded in clinical procedure
manual),

b. Date and time dosage was drawn and measured,
c. Calculated volume that is needed for the prescribed dosage,
d. Measured activity in millicuries or microcuries,
e. Patient name and identification number if one has been assigned;

7. If discarded, the method of disposal and date; and

8. Initials of the individual who made the record.
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See Exhibit 14 for a Multidose Vial Preparation and Use Log Form you may'
want to use.

M.3 Measuring and Recording Molybdenum Concentration (§ 35.204)

The regulations require that each licensee who uses a technetium generator
to prepare radiopharmaceuticals must test each elution or extraction for its
molybdenum concentration. (This does not have to be done when using radio-
pharmaceuticals obtained from a distributor.) This measurement is usually made
with a dose calibrator. Licensees may not administer radiopharmaceuticals that
contain more than 0.15 microcurie of Mo-99 per millicurie of Tc-99m at the time
of administration. If an elution or extraction has.a higher concentration, there
may be a manufacturing defect that should be reported under paragraph 21.21(b) of
10 CFR Part 21.

The model procedure for measuring molybdenum concentration is based on the
use of a "molybdenum breakthrough pig." Your dose calibrator manufacturer will
usually supply, as an option, a molybdenum breakthrough pig made of lead. The
pig is usually thick enough to shield all the technetium photons but only a
fraction of the molybdenum photons. The manufacturer will specify the Mo-99
correction factor to convert from measured Mo-99 to total Mo-99.

The following model procedure may be used to measure the molybdenum concen-
tration in Mo-99/Tc-99m generator elution. If you will follow the model proce-
dure, you may say on your application, "We will establish and implement the
model procedure for measuring and recording molybdenum concentration that was
published in Appendix M.3 to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own molybdenum concentration procedure
for review. If you do so, you should consider for inclusion all the features
in the model procedure and carefully review the requirements of § 35.204. Say
on your application, "We have developed a procedure for measuring and recording
molybdenum concentration for your review that is appended as ATT 10.10," and
append your procedure for measuring and recording molybdenum concentration.

MODEL PROCEDURE

Each time a generator is eluted, make a record of the:

1. Date the generator was received;

2. Date and time of elution;

3. Measured Mo-99 activity in microcuries;

4. Product of the measured Mo-99 activity and the correction factor noted by
the molybdenum breakthrough pig manufacturer;

5. Measured Tc-99m activity in millicuries;

6. Ratio of the total Mo-99 microcuries per millicurie of Tc-99m and check-
mark that the ratio is less than 0.07 microcurie of Mo-99 per millicurie
of Tc-99m. (If it isn't, stop and notify the RSO. In conformance with
paragraph 21.21(b) of 10 CFR Part 21, the licensee must notify the NRC if
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a leaking generator is detected.) [The 0.07 action level allows for the
quicker decay of the Tc through the day of use. It is assumed that the
material will be used within 6 hours, at which time the concentration of

- Mo-99 to Tc-99m would have doubled.]

7. Initials of the person who made the record.

M.4 Keeping an Inventory of Implant Sources (§§ 30.51, 35.21, 35.406)

You may use the following model procedure to keep an inventory and use
record for implant sources. If you will follow the model procedure, you may
say on your application, "We will establish and implement the model procedure
for keeping an inventory of implant sources that was published in Appendix M.4
to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for keeping an inventory
and use record for implant sources. If you do so, you should consider for
inclusion all the features in the model system and carefully review the require-
ments of §§ 30.51, 35.21, and 35.406. Say on your application, "We have devel-
oped a procedure for keeping an inventory of implant sources for your review
that is appended as ATT 10.11," and append your procedure for keeping an
inventory and use record for implant sources.

MODEL PROCEDURE

1. Use a locking installed cabinet or safe to store all implant sources.

2. Make a list of names of those individuals you allow to handle implant
sources and have them initial beside their names.

3. For long-lived sources, draw a map of the storage drawer and indicate the
activity of the source at each storage point. For short-lived sources
that you store in the manufacturer's shipping container, indicate the
area in the safe where you put the container. Also, be sure to add the
sources to the inventory log.

4. Post the map and the list of individuals whom you permit to handle the
sources in the storage area or on the inventory log.

5. Each time you remove a source, make a record of the number and activity
of sources removed, the room number of use or patient's name, and the time
and date they were removed from storage; initial the record.

6. Each time you return sources to storage, immediately count them to ensure
that every source removed has been returned. Then make a record of the
number and activity of sources returned, the room number of use or
patient's name, and the time and date they were returned to storage;
initial the record.

7. If you ever perceive a discrepancy between the record and the number of

sources in use and in storage, notify the R.O immediately.

See Exhibit 15 for a sample form you may want to use.
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APPENDIX N

Model Procedure for Area Surveys
(See § 35.70.)

You may use the following model procedure to perform area surveys. If you
follow the model procedure, you may say on your application, "We will establish
and implement the model procedure for area surveys that was published in
Appendix N to Regulatory Guide 10.8, Revision 2."

You may develop your own procedure for review. If you do so, you should
consider for inclusion all the features in the model procedure and carefully
review the requirements of § 35.70. Say on your application, "We have developed
survey procedures for your review that are appended as ATT 10.12," and append
your survey procedures.

MODEL PROCEDURE

Ambient Dose Rate Surveys

1. Survey Areas

a. In radiopharmaceutical elution, preparation, and administration areas,
survey at the end of each day of use with a radiation detection survey
meter. If diagnostic administrations are occasionally made in patients'
rooms and special care is taken to remove all paraphernalia, those
rooms need not be surveyed.

b. In laboratory areas where only small quantities of gamma-emitting
radioactive material are processed (less than 200 microcuries at a
time), survey monthly with a radiation detection survey meter.

c. In radiopharmaceutical storage and radiopharmaceutical waste storage
areas, survey weekly with a radiation detection survey meter.

d. In sealed source and brachytherapy storage areas, survey quarterly with

a radiation measurement survey meter.

2. Immediately notify the RSO if you find unexpectedly high or low levels.

Removable Contamination Surveys

1. Survey Areas

a. In radiopharmaceutical elution, preparation, and administration
areas, survey weekly for removable contamination. If diagnostic
administrations are occasionally made in patients' rooms and special
care is taken to remove all paraphernalia, those rooms need not be

.surveyed.

b. In laboratory areas where only small quantities of photon-emitting
radioactive material are processed (less than 200 microcuries at a
time), survey monthly for removable contamination.
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c. In radiopharmaceutical storage and radiopharmaceutical waste storage
areas, survey weekly for removable contamination.

2. The wipe sample assay procedure should be sufficiently sensitive to detect
the presence of 2000 dpm/100 cm2 of removable contamination (200
dpm/100 cm2 for isotopes of iodine). You must use a radioactive source
with a known amount of activity to convert sample measurements (usually
in counts per minute or cpm) to disintegrations per minute or dpm.

3. Immediately notify the RSO if you find unexpectedly high levels.

Records

1. Keep a record of dose rate and contamination survey results. It must
include the following information:

a. The date, area surveyed, and equipment used.

b. The name or initials of the person who made the survey.

c. A drawing-of the areas surveyed with contamination and dose rate
action levels as established by the RSO. (Recommended removable
surface contamination action levels are published in Regulatory
Guide 8.23, "Radiation Safety Surveys at Medical Institutions." See
Regulatory Guide 8.23 or Table N-i below for guidance in establish-
ing your action levels.)

d. Measured dose rates in mR/hr or contamination levels in dpm/
100 cm2 , as appropriate.

e. Actions taken in the case of excessive dose rates or contamination
and followup survey information.

2. The RSO will review and initial the record at'least monthly and also
promptly in those cases in which action levels were exceeded.

The following information is not part of the model procedure.

See Exhibit 16 for a sample record form.

N-2



Table N-i

Recommended Action Levels in dpm/100 cm2 for Surface
Contamination by Radiopharmaceuticals

P-32, Co-58, Fe-59,
Co-60, Se-75, Sr-85, Cr-51, Co-57,
In-111, 1-123, 1-125, Ga-67, Tc-99m,
1-131, Yb-169, Au-198 Hg-197, Tl-201

1. Unrestricted areas,
personal clothing

2. Restricted areas,
protective clothing
used only in restricted
areas, skin

200 2,000

2,000 20,000
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APPENDIX 0

Model Procedure for Monitoring, Calculating, and Controlling
Air Concentrations

(See §§ 20.103, 20.106, 20.201, 35.90, and 35.205.)

WORKER DOSE FROM NOBLE GASES (Item 10.13.1)

Noble gases such as xenon in the air present an external source of
radiation exposure that must be calculated. Many commercially available
dosimeters and survey instruments are not capable of accurately measuring
worker doses from immersion in noble gases.

If you will collect spent gas in a shielded trap with an effluent air
contamination monitor and will follow the monitor manufacturer's instructions
for checking its accuracy and constancy, you may respond to Item 10.13.1 by
saying, "We will collect spent noble gas in a shielded trap and monitor the
trap effluent with an air contamination monitor that we will check regularly
according to the manufacturer's instructions."

If you will collect spent gas in a shielded trap and will follow the
model procedure for checking trap effluent, you may respond to Item 10.13.1
by saying, "We will collect spent noble gas in a shielded container and will
establish and implement the model procedure for checking trap effluent that
was published in Appendix 0.3 to Regulatory Guide 10.8, Revision 2.

If you are not monitoring trap effluent or if you exhaust spent gas to
the atmosphere, you must estimate worker dose by calculation. (You do not
have to submit the calculations, but you should keep them for NRC review during
inspections.) If you will follow the model procedure below for calculating
worker dose from noble gases, you may respond to Item 10.13.1 by saying, "We
will follow the model procedure for calculating worker dose from noble gases
that was published in Appendix 0.1 to Regulatory Guide 10.8, Revision 2."

If none of the above apply, you may develop your own procedure for review.
If you do so, you should consider all the above information and carefully
review the requirements of §§ 20.103, 20.201, 35.90, and 35.205. Say on your
application, "We have developed a procedure for monitoring worker dose due to
submersion in noble gases that is appended as ATT 10.13.1," and append your
procedure for monitoring'worker dose from noble gases.

WORKER DOSE FROM AEROSOLS (Item 10.13..2)

If you will collect spent aerosol in a shielded trap, will use an air
contamination monitor for reusable traps, and will follow the monitor manu-
facturer's instructions for checking for accuracy and constancy, you may
respond to Item 10.13.2 by saying, "We will collect spent aerosol in a
shielded trap and, for reusable traps, monitor the trap effluent with an air
contamination monitor that we will check regularly according to the manufac-
turer's instructions." You do not have to monitor the trap effluent of
single-use devices.

Ifyou are not monitoring reusable trap effluent or if you are exhausting
spent aerosol to the atmosphere, you must estimate worker dose by calculation.
(You do not have to submit the calculations, but you should keep them for NRC
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review during inspections.) If you will follow the model procedure below for
calculating worker dose from aerosols, you may respond to Item 10.13.2 by
saying, "We will follow the model procedure for calculating worker dose from
aerosols that was published in Appendix 0.1 to Regulatory Guide 10.8, Revision 2."

If neither of the above apply, you may develop your own procedure for
review. If you do so, you should consider all the above ýinformation and care-
fully review the requirements of §§ 20.103, 20.106, 20.201, 35.90, and 35.205.
Say on your application, "We have developed a procedure for monitoring worker
dose due to aerosol concentrations that is appended as ATT 10.13.2," and
append your procedure for monitoring worker dose from aerosols.

0.1 MODEL PROCEDURE FOR CALCULATING WORKER DOSE FROM CONCENTRATIONS OF GASES

AND AEROSOLS IN WORK AREAS

1. Collect the following data:

a. Estimated number of studies per week;

b. Activity to be administered per study;

c. Estimated activity lost to the work areas per study (you may assume
20 percent loss);

d. Measured airflow supplied by each vent in the imaging room (if
different during heating and cooling seasons, use the lesser value);

e. Measured airflow exhausted by each vent in the imaging room (the

exhaust should be vented and not recirculated within the facility);

f. Measured airflow exhaust at the storage site (e.g., a fume hood); and

g. Maximum permissible air concentrations in -restricted and unrestricted
areas. For Xe-133, the maximum permissible values are 1 x I0-5 pCi/ml
in restricted areas and 3 x i0-7 pCi/ml in unrestricted areas. For
soluble Tc-99m, the maximum permissible values are 4 x I0-5 pCi/ml
in restricted areas and 1 x 10- pCi/ml in unrestricted areas. For
other gases or aerosols, see Appendix B to 10 CFR Part 20.

2. The following calculations must be made:

a. The sum of all measured exhaust rates and the sum of all measured
supply rates. If the former is larger than the latter, this ensures
that the imaging room is at negative pressure.

b. The estimated average concentration in restricted areas.

(1) The total activity released to the restricted area (activity
used each week multiplied by estimated fractional loss per
study) divided by the total air exhausted (sum of all exhaust
rates multiplied by the length of the work week) must be less
than the applicable maximum permissible value for a restricted
area.
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(2) If this is not the case, plan for fewer studies. (An increase
in the ventilation rate will not significantly reduce the down-
wind effluent concentration because it is primarily a function
of the natural dispersion in the atmosphere.)

0.2' MODEL PROCEDURE FOR CALCULATING AIRBORNE EFFLUENT CONCENTRATION

1. Divide the total activity released to an unrestricted area (activity used
each week that is released in an exhaust system) by the total volume of
-air exhausted over the week ("on" time multiplied by measured airflow rate).
The quotient must be less than the applicable maximum permissible value
for an unrestricted area.

2. If this is not the case, plan for fewer studies and do the calculation
again. Alternatively, you may consider collection and decay-in-storage
for waste, or restriction of access to the release point and calculation
of concentration at the boundary of the restricted area.

0.3 MODEL PROCEDURE FOR MONITORING OR CHECKING TRAP EFFLUENT

Charcoal traps can significantly reduce air contamination. They can also become
saturated or be spoiled by improper use, humidity, chemicals, or inadequate
maintenance.

1. If the trap effluent is monitored by a radiation detector designed to
monitor effluent gas, check the detector according to the manufacturer's
instructions and keep a record of the checks.

2. If you do not monitor the trap effluent, check it on receipt and once each
month. Collect the effluent from the trap during one patient study in a
plastic bag and then monitor the activity in the bag by holding the bag
against a camera, with the camera adjusted to detect the noble gas, and
compare its counts per minute (cpm) to background.cpm with no other
radioactivity in the area. Keep a record of the date, background cpm, and
bag cpm.

3. The RSO will establish an action level based on cpm.or a multiple of back-
ground cpm. If you measure a significant increase in the bag cpm, the
trap is breaking down and must be replaced.

4. Follow the trap manufacturer's instructions for replacing thetrap.

PUBLIC DOSE FROM AIRBORNE EFFLUENT (ITEM 10.13.3)

Effluent release presents a potential source of dose to the public.
Usually a calculation of concentration at the release point is done and
compared to the appropriate value of Table II of Appendix B to 10 CFR Part 20.

If you are not directly venting aerosols and gases to the atmosphere, you
may respond to Item 10.13.3 by saying, "We will not directly vent spent aerosols
and gases to the atmosphere and therefore no effluent estimation is necessary."

If you are going to vent aerosols or gases to the atmosphere, you must
estimate effluent concentrations by calculation. (You do not have to submit
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the calculations with your application, but you should keep them for NRC
review during inspections.) If you will follow the model procedure below for
calculating release concentrations, you may respond to Item 10.13.3 by saying,
"We will follow the model procedure for calculating airborne effluent concen-
tration that was published in Appendix 0.2 to Regulatory Guide 10.8, Revision 2."

If neither of the above apply, you may develop your own procedure for
review. If you do so, you should consider all the above information and care-
fully review the requirements of §§ 20.106, 20.201, 35.90, and 35.205. Say on
your application, "We have developed a procedure for monitoring airborne efflu-
ent concentration that is appended as ATT 10.13.3," and append your procedure
for monitoring airborne effluent concentration.

SPILLED GAS CLEARANCE TIME (Item 10.13.4)

Because normal room ventilation is usually not sufficient to ensure timely
clearance of spilled gas, the calculations described in Appendix 0.4 should be
done to determine for how long a room should be cleared in case of a gas spill.
This clearance time should be posted in the room.

If you will calculate spilled gas clearance times according to the follow-
ing procedure, you may respond to Item 10.13.4 by saying, "We will calculate
spilled gas clearance times according to the procedure that was published in
Appendix 0.4 to Regulatory Guide 10.8, Revision 2."

You may develop your own procedure for review. If you do so, you should
consider all the above information and carefully review the requirements of
§ 35.205. Say on your application, "We have developed a procedure for
calculating spilled gas clearance times that is appended as ATT 10.13.4,"
and append your procedure.

0.4 MODEL PROCEDURE FOR CALCULATING SPILLED GAS CLEARANCE TIME

1. Collect the following data:

a. A, the highest activity of gas in a single container, in microcuries;

b. Measured airflow supply from each vent in the room (if different
during heating and cooling seasons, use the'lesser value), in
milliliters per minute;

c. Q, the total room air exhaust determined by measuring, in milliliters
per minute, the airflow to each exhaust vent in the room (the exhaust
should be vented and not recirculated within the facility); this
may be either the normal air exhaust or a specially installed gas
exhaust system;

d. C, the maximum permissible air concentrations in restricted and unre-
stricted areas. For Xe-133, the maximum permissible values are
1 x I0-5 pCi/ml in restricted areas and 3 x 10-7 pCi/ml in unrestricted
areas. For other gases, see Appendix B to 10 CFR Part 20; and

e. V, the volume of the room in milliliters.
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2. For each room make the following calculations:

a. The airflow supply should be less than the airflow exhaust to ensure
the room is at negative pressure.

b. The evacuation time t = -V x In (C x V/A).Q
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APPENDIX P

Model Procedure for Radiation Safety During Iodine Therapy Over 30 Millicuries
(See §§ 35.300, 35.75, and 20.105.)

You may use the following procedure for reducing worker and public dose
during radiopharmaceutical therapy. If you will follow the model procedure,
you may say on your application, "We will establish and implement the model
procedure for radiation safety during radiopharmaceutical therapy that was
published in Appendix P to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for review. If you do
so, you should consider for inclusion all the features in the model procedure
and carefully review the requirements of §§ 19.12, 20.105, 35.75, and 35.300.
Say on your application, "We have developed a procedure for radiation safety
during therapeutic use of radiopharmaceuticals for your review that is appended
as ATT 10.14,",.and append your procedure.

MODEL PROCEDURE

1. The patient's room will be as far away from the nursing station and heavy
traffic hallways as is consistent with good medical care. It will be a
private room with private sanitary facilities and should be without carpet.

2. Prepare the room for the procedure as follows:

a. Use leak-proof absorbent paper to cover large surfaces (the bed,
chairs, and the floor around the toilet) that are likely to be contam-
inated. Small items (telephone, door knobs, bed remote control,
television control, and nurse call cord) may be covered with
absorbent paper or plastic bags.

b. Prepare separate boxes for linen, disposable waste, and nondisposable
contaminated items. Place a single large reclosable plastic bag in
each box, or supply several small plastic bags.

c. Determine whether urine will be discarded by release to the sanitary
sewer or collected. If urine will be collected, prepare collection
containers.

(1) Containers should be unbreakable and closable.

(2) If there is no need for assay or volumetric determination and
urine will be decayed in storage, add to each container an
absorbent such as Vermiculite.

(3) To avoid room contamination in the case of a spill, place
containers in a box or deep tray that has been lined with a
plastic bag and absorbent paper or vermiculite.

(4) Supply a few half-value layers of shielding for each container.
(For 1-131, one half-value layer is approximately 3 mm of lead.)

(5) Supply a wide-mouth antisplash funnel.

P-1



d. Stock additional-disposable gloves, absorbent paper, and radioactive
waste labels in the room for use as necessary by nursing, nuclear
medicine, and radiation safety personnel.

3. Order disposable table service for the duration of the patient's stay.
Inform the Housekeeping Office that personnel should stay out of the room
until otherwise notified.

4. Supply the nurses with film badges, TLDs, or pocket ionization chambers.

5. Brief the nurses on radiation safety precautions. Use the sample form,
"Nursing Instructions for Patients Treated with Iodine-131, Phosphorus-32,
or Gold-198" (Exhibit 17), or your own nursing instruction form as an
outline. Allow time -for questions and answers during the briefing. Leave
a written copy of the radiation safety precautions in the patient's
chart or at the nurses' station.

6. Brief the patient on radiation safety procedures for the dosage adminis-
tration, visitor control, urine collection, radioactive waste, and other
items as applicable.

7. Only those persons needed for medical, safety, or training purposes
should be present during the administration.

8. Mark a visitors' "safe line" on the floor with tape as far from the
patient as possible.

9. Following administration of the dosage, measure the exposure rate in mR/hr
at bedside, at 1 meter from bedside, at the visitors' "safe line," and in
the surrounding hallways and rooms (the last rates must conform to require-
ments in paragraph 20.105(b)). Record this and any other necessary infor-
mation on the nursing instructions form or the nurses' dosimeter signout
form. Post the room. with a "Radioactive Materials" sign.

10. For patients treated with liquid or gelatin-capsuled 1-131, 1 day after
the dosage administration, measure the thyroid burden of all personnel
who were present for the administration. Also consider a thyroid burden
assay for patient care personnel 2 days after the administration. Make
a record of the worker's name, amount of 1-131 activity in a thyroid
phantom in microcuries and associated counts per minute, the counts per
minute from the worker's thyroid, the calculated thyroid burden, and date.

11. As the therapy proceeds, pick up waste for transfer to a decay-in-storage
or decontamination area.

12. Do not release any patient until either the exposure rate from the patient
is less than 5 millirem per hour at I meter or the retained radioactivity
is less than 30 millicuries (see § 35.75). If you use the exposure rate
standard as the release criterion, measure it with a radiation measurement
survey meter at a distance of 1 meter from the umbilicus while the patient
is standing or, if the patient is not ambulatory, 1 meter from the bedside
with the patient supine.
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13. Before using the room for general occupancy, it must be decontaminated
and released to the Admitting Office.

a. Remove all absorbent paper, and place it in the appropriate container.

b. Transfer all containers to a decay-in-storage or decontamination
area.

c. Use a radiation detection survey meter to check for room contamination.
Clean contaminated areas until removable contamination is less than
200 dpm/100 cm2 .

d. Call the Housekeeping Office to remove the cleaning restriction and
call the Admitting Office to return the room to the vacant list.

Exhibit 18, "Radiation Safety Checklist for Iodine Therapy over 30 Milli-
curies," may also be helpful to you.
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APPENDIX q

Model Procedure for Radiation Safety During Implant Therapy
(See §§ 35.75, 35.404, and 35.406.)

You may use the following procedure to reduce worker and public dose during
implant therapy. If you will follow the model procedure, you may say on your
application, "We will establish and implement the model procedure for radiation
safety during implant therapy that was published in Appendix Q to Regulatory
Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for review. If you do
so, you should consider for inclusion all the features in the model procedure
and carefully review the requirements of H§ 19.12, 20.105, 35.75, 35.404, and
35.406. Say on your application, "We have developed a procedure for radiation
safety during implant therapy for your review that is appended as- ATT 10.15,"
and append your procedure.

You may find a checklist to be helpful, such as Exhibit 19, "Radiation
Safety Checklist for Temporary Implant Therapy."

MODEL PROCEDURE

1. The patient's room will be as far away from the nursing station and heavy
traffic hallways as is consistent with good medical care. It will be a
private room unless the dose at one meter from the implant meets the re-
quirements in paragraph 20.105(b) of 10 ,CFR Part 20.

2. Supply the nurses with film badges, TLDs, or pocket ionization chambers.

3. Brief the nurses on radiation safety precautions. Use the sample form,
"Nursing Instructions for Patients Treated With Temporary Implant Sources,"
Exhibit 20, or your own nursing instruction form as an outline. Allow
time for questions and answers during the briefing.

4. Brief the patient on radiation safety procedures for confinement to bed,
visitor control, and other items as applicable consistent with good
medical care.

5. Only those persons needed for medical, safety, or training purposes should
be present during the implant procedure.

6. Mark a visitors' "safe line" on the floor with tape as far from the patient
as possible.

7. Following the implant, measure the exposure rate in mR/hr at bedside, at
I meter from bedside, at the visitors' "safe line," and in the surrounding
hallways and rooms (the last rates must conform to requirements in para-
graph 20.105(b)). Record this and any other necessary information on the
nursing instruction form or the nurses' dosimeter signout form. Post the
room with a "Radioactive Materials" sign.

8. Do not release.any patient who has received a temporary implant from the
hospital until both a radiation survey of the patient and a count of
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implant sources, trains, or ribbons confirms that all sources have been
removed from the patient and are accounted for. Perform this check imme-
diately after the removal of the sources. Keep a record confirming the
source count and radiation survey on the implant source running inventory
form. For low-activity seeds (less than 1 millicurie), use an individual
seed to check the survey meter to be sure it will easily detect a seed that
has not been removed or has been lost.

9. Do not release any patient who has received a permanent implant from the
hospital until the exposure rate from the patient is less than 5 mR/hr at
1 meter. Measure this exposure rate with a radiation measurement survey
meter at a distance of 1 meter from the umbilicus with the patient standing.

You may want to use the sample forms in Exhibit 19, "Radiation Safety
Checklist for Temporary Implant Therapy," Exhibit 20, "Nursing Instructions
for Patients Treated with Temporary Implant Sources," and Exhibit 21, "Sample
Cesium Implant Source Log."
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APPENDIX R

Model Procedure for Waste Disposal
(See §§ 20.301, 20.303, 20.306, and 35.92.)

The following general guidance and procedure may be used for disposal
of radioactive waste. If you follow all the general guidance and procedures,
,you may say on your application, "We will establish and implement the general
'guidance and model procedures for waste disposal that were published in
Appendix R to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for review. If you do
so, you should consider for inclusion all the features in the general guidance
and models and carefully revi.ew the requirements of §§ 20.301, 20.303, 20.306,
and 35.92. Say on your application, "We have developed a procedure for waste
disposal for your review that is appended as Afl 11.1," and attach your procedure.

Overview

There are four commonly used methods of waste disposal: release to the
environment through the sanitary sewer or by evaporative release; decay-in-
storage (DIS); transfer to a burial site or back to the manufacturer; and
release to in-house waste. With the exception of the patient excreta (see
paragraph 20.303(d)) and generally licensed in vitro kit exemptions (see para-
graph 31.11(f)), nothing in these guidelines relieves the licensee from main-
taining records of the disposal of licensed material. (See paragraphs 30.51(a)
and 20.401(c)(3).)

General Guidance

1. All radioactivity labels must be defaced or removed from containers and
packages prior to disposal in in-house waste. If waste is compacted, all
labels that are visible in the compacted mass must be defaced or removed.

2. Remind employees that nonradioactive waste such as leftover reagents, boxes,
and packing material should not be mixed with radioactive waste.

3. Occasionally monitor all procedures to ensure that radioactive waste is
not created unnecessarily. Review-all new procedures to ensure that waste
is handled in a manner consistent with established procedures.

4. In all cases, consider the entire impact of various available disposal
routes. 'Consider occupational and public exposure to radiation, other
hazards associated with the material and routes of disposal (e.g., toxi-
city, carcinogenicity, pathogenicity, flammability), and expense.

MODEL PROCEDURE FOR DISPOSAL OF LIQUIDS AND GASES

Liquids may be disposed of by releas~e to the sanitary sewer or evaporative
release to the atmosphere. This does hot relieve licensees from complying with
other regulations regarding toxic or hazardous properties of these materials.
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1. Regulations for disposal in the sanitary sewer appear in § 20.303. Mate-
rial must be readily soluble or dispersible in the water. There are daily
and monthly limits based on the total sanitary sewerage release of your
facility. (Excreta from patients undergoing medical'diagnosis or therapy
is exempt from all the above limitations; see paragraph 20.303(d).) Make
a record of the date, radionuclide, estimated activity that was released
(in millicuries or microcuries), and of the sink or toilet at which the
material was released.

2. Limits on permissible concentrations in effluents to unrestricted areas
are enumerated in Table II of Appendix B to 10 CFR Part 20. These limits
apply at the boundary of the restricted area. Make a record of the date,
radionuclide, estimated activity that was released (in millicuries or micro-
curies) and estimated concentration, and of the vent site at which the mate-
rial was released.

3. Liquid scintillation-counting media containing 0.05 mili~curie per gram
of H-3 or C-14 may be disposed of without regard to its radioactivity
(§ 20.306). Make a record of the date, radionuclide, estimated.activity
(in millicuries or microcuries), calculated concentration in microcuries
per gram, and how the material was disposed of.

MODEL PROCEDURE FOR DISPOSAL BY DECAY-IN-STORAGE (DIS)

Short-lived material (physical half-life less than 65 days) may be dis-
posed of by DIS. If you use this procedure, keep material separated according
to half-life.

1. Consider using separate containers for different types of waste, e.g.,
capped needles and syringes in one container, other injection paraphernalia
such as swabs and gauze in another, and unused dosages in a third container.
Smaller departments may find it easier to use just one container for all
DIS waste. Because the waste will be surveyed with all shielding removed,
the containers in which waste will be disposed of must not provide any
radiation shielding for the material.

2. When the container is full, seal it with string or tape and attach an
identification tag that includes the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the
container. The container may then be transferred to the DIS area.

3. Decay the material for at least 10 half-lives.

4. Prior to disposal as in-house waste, monitor each container as follows:

a. Check your radiation detection survey meter for proper operation;

b. Plan to monitor in a low-level (less than 0.05 millirem per hour)
area;

c. Remove any shielding from around the container;

d. Monitor all surfaces of each individual container;
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e. Discard as in-house waste only those containers that cannot be distin-
guished from background. Record the date on which the container was
sealed, the disposal date, and type of material (e.g., paraphernalia,
unused dosages). Check to be sure no radiation labels are visible.

f. Containers that can be distinguished from background radiation
levels must be returned to the storage area for further decay or
transferred for burial.

5. If possible, Mo-99/Tc-99m generators should be held 60 days before being
dismantled because of the occasional presence of a long-lived contaminant.
When dismantling generators, keep a radiation detection survey meter (pref-
erably with a speaker) at the work area. Dismantle the oldest generator
first, then work forward chronologically. Hold each individual column in
contact with the radiation detection survey meter in a low-background
(less than 0.05 mR/hr) area. Log the generator date and disposal date for
your waste disposal records. Remove or deface the radiation labels on the
generator shield.

MODEL PROCEDURE FOR TRANSFER FOR BURIAL

Except for material suitable for DIS and some animal carcasses, solids
must be transferred to a burial site. Follow the packaging instructions you
received from the transfer agent and the burial site operator. For your record
of disposal, keep the consignment sheet that the transfer agent gave you.

MODEL PROCEDURE FOR RELEASE TO IN-HOUSE WASTE

Waste from in vitro kits that are generally licensed pursuant to § 31.11
is exempt from waste disposal regulations. Radioactive labels should be
defaced or removed. There is no need to keep any record of release or make any
measurement.

MODEL PROCEDURE FOR RETURNING GENERATORS TO THE MANUFACTURER

Used Mo-99/Tc-99m generators may be returned to the manufacturer. This
permission does not relieve licensees from the requirement to comply with
10 CFR Part 71 and Department of Transportation (DOT) regulations.

1. Retain the records needed to demonstrate that the package qualifies as a
DOT Specification 7A container (see DOT regulations, paragraph 173.415(a) of
49 CFR Part 173).

2. Assemble the package in accordance with the manufacturer's instructions.

3. Perform the dose rate and removable contamination measurements required
by paragraph 173.475(i) of 49 CFR Part 173.

4. Label the package and complete the shipping papers in accordance with the
manufacturer's instructions.
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Part 2 - ADDITIONAL INFORMATION FOR MANAGING RADIATION
SAFETY PROGRAMS FOR MEDICAL USE LICENSEES



APPENDIX S

Regulatory Requirements

The following documents provide licensees with a summary of the information
considered by the Commission when preparing the revision of 10 CFR Part 35.
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS--ENEROY

COMMISSION NOTICES

POLICY STATEMENTS

Medical Uses

"4 FR 1242
Pubblinm 2Ml91
Effectve 2il/i9

gIullo•lim ef 1%. Medical US&$ of
IAMd100etopes Slatement of Gon-.

AENCIY: Nuclear Regulatory Com-

ACTION: Final Policy Statement.

UGLARy: The Nucla Regulatory
Commission CNRC) has the following
Policy Satement regarding NRC'S
future role In regulatng the medical
uses of radlobsotopes. This NRC policy
Mtatemmt In Intended to inform NRC
Nineca. other Pederal and -State
agencies and the public of the Com-
ms elon' general Intention regarding
the regulation of &he medical uses of
radioisotopes. It is expected that
future NRC actvities In the med
area. Sudh as promaulvgas of new reg.
ulations and development of coopera.
Uwe relationships with other Federal
agence. will follow this staltment of
IRC pValq.

I'FW1¶VE DATE February 9. I.

MOR FURTHER DTFORMAT7ON
CONTACT

Mr. Vdwald Podolak. Offlice of
Standard Development. U.S. Nudle.
ar Regulatory Commision. Wash.
h .D.C. 20555 (Phour. 301-443-
1860L

SPL21'CNTAL DTWORMAT70OM
The NRC has developed the f.Jo'Winj
three part policy statement regarding
nRC's futur role In regulsting the
medical umas of radiolsotopex. On
March 17. 1978. the three prt PoUciy
statement was pblished In the F'mza-
aL Rmzs= (43 FR 11308) for Public
cornmeaL Copies .of the Policy state-
mJcit sere spot to all 21RC medical I1-
censees. the States and 25 professional
socIeties. Federal agencles, and IndJ.
viduals. The comment period expired
May 16. 192L Twenty•two comments
were received. Nine commenten fa.
vored all three PA of the poUcy
statement. four commenters opposed
one pan of the Policy statement anid
nine commenters addressed specific
issues discussed In the Mardi 17. 1978
F=Emsa. Riarics- notice: The Com-
ments La-e discussed In Section IL
Copies of the comments may be exam-

tned In the NRC Public Document
Room at 1717 H Street. N.W. Wash-
ingionl. D.C.

L STATr.TMT r OVEL4tML POLICY

This NRC policy statement Is •n:
tended to Inform NRC license-e, other
Federal and State agencies and the
public of the Commisslon's general In-
tentlon retarding the resulation of
the medical uses of radioisotope.

It is expected that future XRC actyv.
Itles In the medical area. such as pro-
mulgation of new regulations and de-
velopment of cooperative relationships
with other Federal agencies. will
follow this statement of NRC p~licy.

Based on past experience and the
co.-ar.ents and advice of the public.
other Federal aencles. the States. and
NRC's Advisory Committee on the
Medical Uses of Isot.,pes. the Czmms.5-
Lien hs deevel:ped the f:llowiIng state-
ment of general policy to guide its reg-
illation of the medical uses of radioiso-
tope='

L The NRC will continue to regulate
the medical uses of radioisotopes as
necessary to pr;vide for the radiation
safety of workers and the general
public.

2. The NRC will regulate the 1,41.
atlon safety of patients where Justified
by the risk to patients and where vol-
untary standards, or compliance with
these sandards, are Inadequate.

3. The NRC will minimize Intrusion
Into medical judcments affecting pa-
tients and into other areas traditional-
ly considered to be apart of the pran-
tice of medicine.

.NRC licenses radiobomt In three cats,-
sailor byproduct. source ad sec nucle-
ar matertal. The NRC doe not regulate natl
ura' occurrIns or accelerator produced ir-
diobotope. The term byroduct mUal,'r
ma -ay radoactive material texec% t .
ow nluciear mterlau yielded in cr made rb-
djlacsfte by exposure to the radiation ina
OWL to the pro of WWducin8 or utiLInMg
special nuclear materaL The term souol
maceie means (1) urn•um, thorium or any
combcaluan thereatSi any -Physical or
ehemical form or C2) -r- which contain by
weight ne-twen.,eth of one pernit (00.0%)
w mor of Ci) ulrnum. (U) thoMm or CIU)
Any combination thereoi Source material
don not Include saW nuclear material.
spe"suol eare. VaaoZiilw means (1) plutool
um, wuanum 2=5. uranium enriched In the
botope 223 or in the isotope 1= or (2) ay
materi• artificially enriched by any of the
foregain, but does not include source m-te-
MAIL

ML RA-anoNaz

The NRC and Its predecessor the
Atomic Energy Commission have regw-
lated the medical uses of radioLsotopes
since 1946. AEC recognized that phye'-
clans have the prima'Y responsiblty
for the protection .of their 'patents;
and designed Its regulations according-
ly. The physicians were required to be
licensed by the State. and their apUll-
cable training mad experience were
evaluated in consultation with the Ad-
visory Committee on the Medical Uses
of Isotopes. This regulation has been
generally oriented toward assisting
qualified physicians in discharging
their responsibilities to patients. How-
ever. regulation by AEC/NRC has at
one time or another encompassed
nearly every aspect of the delivery of
,radioisotope medical services to pl-
tientS. The broadest regulation oe-
curred between 1962 and 19-.5. when
the Food and Drug AdmInistration
(FDA) exempted from Its require-
merits fogr new drugs all
radiopharmaceutlc.% regulated by
AEC. During this period AEC reull24-
ed the radiation safety of workers and
the general public and the safety and
efficacy of radioactive drugs a.id de-
ries with respect to patients. AEC
regulation Included production of the
raduoisotope. mnuufacture of the final
radioactive drug product or device. dis-
tributtlon use and disposal of the PrOd-
ucts. In 1975. the FDA terminated the
exemption for radiophafhinaceuticala.
staltig that U would now regulate the
safety and erffca=y of rae'oactive
drugs with respect to patlents. (AS
note-I later in this statement. F`DA
does rot regulate the ph)-yacans lo-
tine use of raolophazamaceuticaft-) At
the same time. NRC withdrew frm
regulatt raidioactve drug safety and
efficacy, stating that It would regu:ate
the radiation safety of the woken
and the putilic. The 1926 Medical
Device Amendments to the I ood. Drug
and Cosmetic Act extended FDA's aw-
thorilty over medical devices (Incl'jd:ng
devices contafaIn radioactive mater6-
als) In a way simila to its authority
over drugs.

N'RC's authority to regulate dome*-
UcaflU the medical -ses of byproduct
material is found In the Atomic
Energy Act of 1954. as amended. Fo
example. section 31 of that Act autho-
rizes NRC -to issue general or specific
llcenses to applicants seeking to use
byproduct material for r - med:cal
therapy * * ".' Section 81 directs XRC
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to regulate the manufacture, produc-
tion. transfer. receipt in interstate
commerce. acquisition. ownership. pos-
session. Import and export of byprod-
uct material Finall, SecUon 81 also
directs that

The Com: oian shall not permit the dis-
tribution of any byproduct material to An
licensee, and shall recal or order the recall
of any distrIbuted msterila from any Vcem-
cc. %ho is not equipped to observe or fal•s to
observe such safety standard" to protect
health as may be established by the Com.

mssion or who am such material An vola.
tion of law or regu]a&U~on of the Comminssilo
or In a manmer other than as dWsclosed in
the appljca.•n therefor or approved by the
Commission,

Commission regulations. for the
most part set forth in 10 CFR Parts 30
through 35. •were promulgated to carry
out the broad regulatory scheme en-
visaged by section 81. Fur example.
Part 35 estahishes regulations specific
to human uses of byproduct material
FDA's statutory authority (Federal
Food. DrugL and Cosmetic Act. as
amended. 21 U.S.C. 301 et seq.) does
not diminish NRC-s authority. Where
XRCs and FDAs authorities overlap.
the respective authorities can be bar-
monuzed by Interagency agreement

The central question Is a question of
olicy not authority. namely.
To what extent should the protec-

tion of the patient be considered in
NRCa regulation of the medical use of
byproduct material?

From the standpoint of dufhrity. It
is clear that NRC can regulate the
medical uses of byproduct material to
protect the health and safety of users
of this material. for Instance. patlets.
In i/censing the possession and use of
byproduct material. 'RC establishes
limits within which physicians exer-
cise professional d Usercton. From the
standpoint of pol€t these lmUS
depend upon how 'RC views the pM-
tential baard to the patient's health
and safety in the uses of the byprod-
uct material. The greater the potential
hazard to a patient from the byprod-
uct material or Its uwe by a physician.
the more XRC may elect to circm-
acr'be areas that might otherwise be
regarded as within the discretion of
the physician-

The fint part of NRCs policy state-
mwnt indicates that XRC will continue
to. regulate the medical uses of radlol-
stop as necesary to provide for the

radiation safety of workers and the
general public.- This is the u-aditiooal
regulatory function of NRC for all
uses of byproduct. source and special
nuclear material. It Is a regulatory
role that was not questioned by any of
the commenters but. rather. It was
consistently recognized as a necessary
role In the medical uses of radiOiso-
to.pes

NRCs regulation of the radiation
safety of workers and the general
public In the medical uses of radioiso-
topes is relinquished by XRC to Agree-
ment States; does not overlap with

'The term general publ€ cIn thi state-
went spectificaly excludes ptaient..

FDA's activities. Is In har-mony with
regulation by the Departn:cnt of
Transportation. Social Security Ad-
ministration and the Joint Commis-
dion on Accreditation of Hospitals; and
dovetails with Occupational Safety
and Health Administration regulation
of the work-place for the use of natu--
rally••curring and accelerator-pro-
duced radioactive materials.

The second part of NRC's policy
statement Ind!cates that NRC will reg-
ulate the radiation safety of patlents
where justified by the risk to patie-ts
and where voluntary standards. or
compliance with these standards. are
inadequate. As noted betore. KRC has
the authority to regulate the radiation
safety of palients.

The NAS-BEIR ' report discuses
limiting the exposure of the popula-
tion to medial applications of loa-..Lgt
radiation. That reporL which includes
all medical uses of Inizing radiation.
shows an average dose rate from
radiopharmaceuticals of I mrem/year
and an average dose rate from dLag-
nostic radiology of 72 mrem/year in
1970.

The following quotation is from the
WAS-BEIR report:

In the foreeeable future, the major on-
tributors to radiation expoz.ie of the popu-
lation will continue to be -a.al back-
ground with an average who!.e body dose of
about too mrem/year. and medrsal applos.-
tions which new ear?_rqu~e rom.4wit'e ex-.
Vo-suv to var-ous tiasces of the body. Iedi-
al exposures are not under control or rg.;d-
anee by regulation or law at present.- The
use of kwlonii radiation In medicine ft of
tremendous value but it Is esenial to
reduee exsposures since this ca be accom-
pushed Without I= of benefit and at rela-
stely low eos. The aim Is no only to
reduce the 1aao epon•tu to the 1ll-
vidual but also to bae procedures amied
out with -maimum efctency so that there
can be a contriung increase in med-ca
benefits accompan.ed by a minimum radi-
stion exposure.-

NRC will act to help ensure that ra-
diation exposure to patients is as low
as is reasonably achievable. consistent
with competent medical care and with
minimal intrusion into medical judg-
ments. NRC will not exercise regula-
tory control In those areas where.
upon careful examination. it deter-
mines that there ar adequate regula-
tions by other Federal or State agen-
ciee or well administered professional
standards. Wherever possible. NRC
will work closely wi•.h Federal and
State agencies and professional groups
in designing new voluntary guidance
for practitioners to limit minecessarY
patient radiation expos'ne.

The tmird part of Z;RC's polcy State-
ment Indicates that KRFC will mini-
mize its Intrusion into medical Judg-
ments affectirg the patent and into
other areas traditionally considered to

*National Acadr•ny of S.fences Adt.uory
Comn!'ttet on the S]:olegirl lr-fccts of Ion-
is~r: Radiaa~ons (NArZZR) re;:ort. Thec
£ffect on PoP6.scious of F.-posure to Low
Lerels af lonwing Rcdc:mc%, Nc'onal
Acae&-my of Sc.teucts-Rcane29 Research
Council Washl-sgton. D.C. (1972L

be a part of the pract!ce of r-rd:.clne.
The Cornmission recog::!zes that phy-
sirians have the primary respons'bflIty
for the protection of their pat!ent&
The Commission believes that basi
decisions concerning the diagnosis and
treatment of dlsease are a part of the
phystclan-patient relat!onshiP and are
traditionally considered to be a part of
the -practice of medicine. NRC regula-
tions are predicated on the ass-np:ion
that properly truemed and adequately
informed physician w=l make decl-
sions in the best interest of their pa-
tients.

Th•e regulations try to find a balance
between adequate controls and avoid-
ance of undue interference in medical
judgments. A consequence of too
much regulation could be poorer
health care delivery to patients- A con-
sequence of leaving to phYsidcias the
majority of the decisions Concerning
their patients is that the physicians
will make mistakes. The tightest rerJ-
lation of physlciazn" deciions by Fed-
eral. State and profcss!onal groups will
niot be able to prevent future Incidents
in the medi-cal uses of radloisotopes.

The Commisson recognizes that
FDA regulates the manufaCture and
interstat=e distribution of drugs, includ-
ing those that are radioactive, FDA
also regulates the investigationals and
research uses of drugs ats well as the
specific guidance on doses and proce-
dures found in the product label!-
However. FDA does not have the aU-
thority to restrict the routine use of
drugs to procedures (described In the
product labeling) FDA has approved
as safe and effective. Indeed. ,RC is
the only Federal Agency that is cur-
rently authorized to regulate the rou-
tine use of radioactive drugs from the
standpoint of reducing unnecessary ra-

-dition exposure to patients.
The Commlssion believes that the

diagnostic use of radioactive drugs &s.
In mnst cases clearly an area of low
radiaUon risk to patients. Therefore.
NRC wil not control physician's pre-
rogatives on patient selection. Insru-
ment selection. procedure selection,
drug selection and dose level for most
diagnostic uses of r oiSoOpes. For
all therapeutic uses of radioacUve
d.-ugs. and in irtain diagnoic uses -

for example, the ue of pbosphorus-3:
for jlcallzaton of eye tumors--the
rusk to patients is not Sow. The risk of
tissu or organ damage (or even death)
is inherent in the use of therapeutic
leels ef radioactive drugL XRC Will
continue to restrict the uses of thera-
peutic and certain diasnosic radioaL-
uve drugs tothe indicated procedures
that haie been approved by FDA- The
NRC will not control the physiceians
prerogatives on paUent selection an
ftistriffnent selection for therapy pro-
cedureis because these procedures are
so specilid and patient specific.

Congress recently Cave FDA authori-
ty to regulate medical devices, simlar
to FDA* authority to rCuae drug.
but with addtional azthbolty to re-
strict the routine use of medical de-
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vices as may be necessary to provide
reasonable assurance of their safety
and effective=ess. FDA has not yet
bad s"flIcent time to Implemert Its
full authority to regulate medical de-
vices contala-ng b)product. source or
specW nuc:ear materlaL Therefore.
NRC wM. contLue to restrict phys.-
clan's uses of these med:.-al device.
both for d~agnosis and therapy. to
those procedures that NRC has deter.
mined (in Consultation with Its Adviso-
rY Committee on the Medical Uses of
Isotopes) to be sate and effective.

The Commission does not consider
equipment callbration. qualifications
of paramedical personnel or reporting
to XRC misadminlstrations of radioac-
tive material to be exclusively the
practice of medicine or a part of physi-
clan-patient relationships. 'The Com-
mission intends to regulate these areas
of patient radiation safety where justi-
tied by the risk to patients and where
voluntary standards, or compliance
with these standards, are itadeQuate.

l11. DIscUssIox or PoVXJc CoMMENTS

A. COM~tD6T5 ON rT= POLUCY STATlI T

One commenter opposed the use of
the general term -radioisotopes" In
the first part of the policy statement.
This commenter was concered that.
if taken out of the context of the foot-
note. It could be interpreted to Include
naturally occurring and accelerator
produced radioisotopes.

The Commission believes that the
general term -radioisotopes- is plain
English and easily recognized by the
public- It w-as properly footnoted In
the policy statement to include the
more cumbersome but specific terms:
b)product. source and special nuclear
materiaJ and to exclude naturally oc-
curring and accelerator produced rm-
dioactive material.

One commenter. in opposition to
NRC's regulation of patient radiation
safety, suggested that NRC limit Its
role to the radiation safety of the hos-
pital staff and the general patient
populationo Be believes that patient
dosimetry Is a responsibility of the in-
dividual Instiution and not NRC. This
commenter feels that N1RC should
first require adequate staffing. Includ-
Ing a board certified phystcian or mS
diopharmacist, and a radiation &afety
officer. and then essentially leave the
institution alone regarding dosimetry.
instrunentation. callbratlon. drug pro-
curement or any other function con-
sidered to be the practice of medicine.

XRC does require the licensee to
staff its operation with a radiation
safety officer and a physician (not
necessarily board certified) trained to
administer radioactive material or nb-
diation to patients. However. the Com-
mission cannot limit its regulatory role
to protecting the hospital Stf and
the general patient population and at
the same time fulfill Its congressIonal
mandate to protect the health and
safety of the public as regards source.
byproduct and special nuclear materi-
al. The patient being treated or diag-

nosed with radioactive material. w
well as the general public who may be
exposed to radiation as a result of that
treatment, are all members of the
public to be protected by NRC.

Two commenters objected to NRC'S
regulation of patient radiation safety
because they believe that NRC does
not have the authority to regulate Pa-
tient safety. They note that NRC's en-
abling legislation does not specific&aly
mention the radiation safety of pa-
tients. They believe that patient
safety is the responsibility of the phy-
siclan. a responsibility that cannot be
shared. They believe that the Commis-
Sion is in error to equate patients with
the public and .to consider patients as
users. rather -than2 recipients -of radio---
active material

As noted in the analysis of the simi-
lar comment above. the NRC's overrid-
Ing congressional mandate is to pro-
tect the health and safety of the
public. The patient is a member of the
public. notwithstanding the Commls-
sIon's recognition of physicians' prima-
17 responSibillty for protection of
their patients. The policy statement
and. indeed, aln of the Commission's
actions in regulating the medical uses
of radiolsotopes, acknowledge the sec-
ondary but necessary role of NRC tn
regulatint the radiation safety of pa-
tients. The Commission also considers
patients to be both users and recipi-
ents of radioactive material. However.
the distinction between receipt and
use of radioactive materials Is not
meaningful In this case because NRC
regulates, among other things, receipt.
possession. use and transfer of byprod-
aet. source and special nuclear materl-
al In protecting the health and safety
of the public.

Is. coVXyKS OR srcZ=c mumV
There were six comments on the

question of reporting mlsadmlnistr-
tions of radioactive materiaL Three
commenters opposed any misadminis-
tration reporting and three com-
menters offered suggestions on how
they should be reported. All of the
comments will be considered In dea.lng
with NRC's newly proposed missAdmin-
stamtion ,reporting requirement that

Was published in the Fwu.t RzczsR
for public comment on July 7. 1978 (43
1FR 29231).

There were six comments on the spe-
cifIc I-ue of Paramedical trainIn.
Three commenters believe that It Is
mmecesary for NRC to become In-
volved In paramedical training because
seea organizations ar already pro-
vdlnt or develpintg minlmum stand-
aids, guidelines or certification. One
commenter believed that NRC should
be involved in this area because the
technologst, not the physician, does
most of the work with radlolsotopeL
Two commenters believe that radiolog-
Ik-a physicists should be separated out
from other paramedical personnel and
one of these commenteu offered a
definition of radiological physiciL

As noted in the propo:ed policy
statement. NRC Is studying the -ar-
bous allied health certification pro-
grams currently In effect or being
drafted by other Federal. State and
professional groups. If the coverage
provided by these programs Is not ade-
quate to protect the patient from un-
necessary radiation exposure. NRC
will work with these groups to develop
a new NRC proposed rule for the
training of allied health personnel.

There were five bomments on the
specific subject of nuclear pharmacies
(radlopharmaeles)-

One commenter urged NRC to di-
tinguish between radiopharmacistll
working in a hospital setting and those
working in a-retaBlenvironment.(com.
mercial nuclear pharmscy). This com-
mrenter also noted the complexity of
the problem of definition when the
hospital based radlopharnaCY pro-
vides radiopha.rmiceutieals to other
hospitals and practitioners In Its area.

As noted in the proposed policy
statement. the NRC will defer to the
Food and Drug Administration (FDA)
regarding a determination of those ac-
tivities of nuclear pharmacies that will
be considered manufactwe and those
activities that will be considered the
ordinary practice of pharmacy (tem-
pounding and disp=sintX

Four commenters objected to NRC's
licensing nuclear pharmacies to di.
tribute only those products that they
have prepared from FDA-pproved
radiopharmaceutlcals or reagent kits.
One commenter cited the practice of
nuclear pharmacies supplying radio-
chemicals to researchers who use
them on hummas under their own
FDA "Notice of Claimed Investigation-
al Exemption for a New Drug- CIUND
One commenter noted that FDA per-
mits nuclear pharmacies to operate in
the absence of a final determination of
their statm, providing they meet all
State and local pharmaceutical re-ula-
tions. The two other commenters
characterized the NRC'S restrictions
on the distributilo of
radlopharmaeutias by nuclear phar-
macies as an unwarranted intrusion
Into the practice of pharmacy which Is
regulated by the States.

NR licenses nuclear pharmacies to
distribute radioactive drugs that have
been approved by FDA. This includes
radioactive drugs subject to an FDA-
approved -New Drug Applicatlon"
(N1DA). or -Notce of Claimed Investi-
gationul Exemption for a New Drug-
(111D). NRC relies on FDA approval of
radioactv drugs because XRC has
not regulated the Safety and effective-
non of radioactive drugs since 197".
Also, there are not many States that
are equipped to regulate radioactive

g safety and e.-fe•Uvenes-
Dated af Washintlon. D.C- this 1st

day of February 193.
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NUCLEAR REGULATORY
COMMISSION

10 CFR Parts 30, 31, 32, 35, and 40

Medical Use of Byproduct Material

AGENCY: Nuclear Regulatory
Commission.
AC•ION: Final rule.

SUMMARY* The Nuclear Regulatory
Commission (NRC) is revising its
regulations to modify the process for
licensing and regulating the medical use
of radioactive byproduct material. The
revision will primarily affect hospitals,
clinics, and individual physicians.

By clarifying and consolidating all the
essential radiation safety requirements
that are now contained in the
regulations. license conditions.
regulatory guides. and staff positions.
the regulation provides a single source
of requirements related specifically to
the medical use of byproduct materials.
The regulation also provides flexibility
for licensees by allowing them to update
their day-to-day radiation safety
procedures without applying for and
receiving a license amendment. The
revised regulations provide for a more
efficient method of regulating the
medical use of byproduct material.
EFFECTIVE DATE: April 1. 1987. The
incorporation by reference of certain
publications listed in the regulations is
approved by the Director of the Federal
Register as of April 1, 1987.
£OR ,ES: Copies of the regulatory
analysis. analysis of major issues.
environmental impact assessment, and
the comments received on the proposed
rule may be examined at the
Commission's Public Document Room at
1727 H Street NW. Washington. DC.
Single copies of the regulatory analysis.
analysis of major issues, and
environmental impact assessment are
available from Norman L McElroy,
Office of Nuclear Material Safety and
Safeguards. US. Nuclear Regulatory
Commission. Washington. DC 20555,
Telephone: (301) 427-4108.
POR FURTER INFORMATION CONTACT.
Norman L McElroy. Office of Nuclear
Material Safety and Safeguards. U.S.
Nuclear Regulatory Commission.
Washington. DC 20555. Telephone: (301)
4Z7-4108.
SUPPLEMENTARY INFORMATION:
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L Byproduct Material in Medicine

Use for Patient Care
Radioactive materials are used in

drugs in the field of nuclear medicine.
Drugs labeled with radioisotopes are
known as radiopharmaceuticals. In
diagnostic nuclear medicine, patients
receive these materials by injection.
inhalation. or oral administration.
Physicians use radiation detection
equipment to visualize the distribution
of a radioactive drug within the patient.
Using this technology, it is possible to
locate tumors, assess organ function. or
monitor the effectiveness of a treatment.
in therapeutic nuclear medicine, larger
quantities of radiopharmaceuticals are
administered to treat hyperactive
thyroid conditions and certain forms of
cancer. An estimated 10 million nuclear
medicine procedures are performed in
,this country annually.

Sealed radioactive sources that
produce high radiation fields are used in
radiation therapy to treat cancer. A
radioactive source in a teletherapy
machine can be adjusted to direct a
radiation beam to the part of the
patient's body to be treated. An
estimated 100.000 patients receive
cobalt-60 teletherapy treatments from
NRC licensees each year. Smaller. less
radioactive sealed sources are designed
to be implanted directly into a tumor
area or applied on the surface of an area
to be treated. This procedure is known
as brachytherapy. NRC licensees
perform approximately 10.000
brachytherapy treatments annually.

Sealed radioactive sources can E:so
be used in machines that a:'e used !or
diagnostic purposes. The source
provides a beam of radiation that is
projected through the patient. A device
on the other side of the patient detects
the amount or spatial distributior of
radiation that goes through the patient.
This can provide information abozut
tissues within the patient. This is a
relatively new development in the fieid
of medicine and the NRC has no
estimate of the number of these
diagnostic procedures performed
annually.

State and Federal Regulation

Twenty-eight States, known as
Agreement States, have assumed
responsibility for regulating certain
radioactive materials within their
respective borders by agreement with
the NRC. (This kind of agreement is
authorized by the Atomic Energy Act.)
They issue licenses for the medical use
of byproduct material, and currently
regulate about 5.000 licensees. In non-
Agreement States, the NRC issues
licenses to medical institutions (most!.y
hospitals and clinics) and to individual
physicians. These licenses authorize
certain diagnostic and therapeutic uses
of radioactive materials.

I. NRC's Regulatory Program

Polkcy egard7ing the Medical Use of
Byproduct Material

In a policy statement published
February 9, 1979 (44 FR 8242). the NRC
noted that it regulates the medical use of
byproduct material as necessary to
provide for the radiation safety of
workers and the general public,
regulates the radiation safety of patients
where justified by the risk to patients.
and minimizes its intrusion into medical
judgments affecting patients and into
other areas traditionally considered to
be the practice of medicine. The NRC
does have the authority to regulate the
medical use of byproduct material to
protect the health and safety of patients.
but also recognizes that physicians have
the primary responsibility for the
protection of their patients. NRC
regulations are predicated on the
assumption that properly trained and
adequately informed physicians will
make decisions in the best interest of
their patients.

This revision retains NRC's current
balance between adequate controls and
undue interference in medical
judgments. Too much regulation could
result in poorer health care delivery to
patients. Insufficient regulation could

S-6



Federal Register / Vol. 51, No. 200 / Thursday, October 16, 1986 / Rules and Regulations , 36933

result in the unwarranted or unsafe use
of radiation.

Current Licensing Practice
The current regulations in 10 CFR Part

35. "Human Uses of Byproduct
Material," provide for licensing medical
institutions and physicians for medical
use. A license may be issued for one or
more of'six types of medical use. The
types of use are defined in Groups I-VI
in the current 5 35.100. Each group is
comprised of a number of diagnostic or
therapeutic procedures that have been
grouped together because they require
similar physician training and radiation
safety precautions for safe use. A
separate specific license may also be
issued for use of a teletherapy unit.
Applications for a specific license are
very detailed and contain the
applicant's step-by-step radiation safety
procedures. which are reviewed and
approved individually by NRC.

NRC currently has about 2500 specific
medical licensees (2200 hospitals and
300 physicians in private practice]. Each
year the NRC receives about 100 new
applications. 500 license renewal
applications, and 2.000 license
amendment requests.

To help licensees design their
radiation safety programs. the NRC has
published many NUREG reports and
regulatory guides that contain radiation
safety guidance. These publications
address three general areas: radiological
health and safety. personnel training
and experience. and facilities and
equipment. Experience has shown that if
licensees follow the guidance in the
publications, the medical use of
byproduct material generally poses no
hazard to workersa'nd the public.

Because of the potential radiation
hazard to workers and the public. the
specific license program that NRC uses
to regulate medical use incorporates
three regulatory features: case-by-case
review of applications, on-site
inspections, and periodic license
renewals.

A major problem with the current
licensing program is that radiation
protection requirements are not located
in one document. Requirements are
scattered in the regulations, Inspection
and Enforcement (ME) orders that modify
a license or group of licenses, and in
conditions attached to individual
licenses. Suggestions for good practice
are contained in NRC regulatory guides
mad technical reports (NUREG's). For
example. Rgulatory Guide 10.8, "Guide
for the Preparation of Applications for
Medical Programs." 1 and NUREG-O2,

6Retegulato l de available for spemoo at
the C~ammin's P•ic Doastiat Ro.L 2737 H

"Principles and Practices for keeping
Occupational Radiation Exposure at
Medical Institutions As Low As
Reasonably Achievable," a contain
many recommendations that the NRC
believes are important for the safe use
of byproduct material. The revision of
Part 35 incorporates those
recommendations, and also corrects the
piecemeal fashion in which the
regulations have been amended over the
years to address specific problems.

When preparing a specific license
application for review under the current
licensing program, the applicant must
include sufficient information to assure
NRC reviewers that byproduct material
will be used safely. Applicants include.
as an integral part of the application
package, copies of their proposed step-
by-step radiation safety procedures. In
many cases. the procedures are edited
versions of procedures described in
Regulatory Guide 10.8.

When NRC receives the application. a
licensing reviewer evaluates the
applicant's training and experience.
facility, equipment, and radiation safety
procedures in detail. If the application is
found to be incomplete or inadequate. a
"deficiency letter" is sent to the
applicant explaining what additional
information is needed. Review of the
application is not resumed until a
written response from the applicant has
been received. Staff studies indicate that
about 40 percent of all applicants
receive either a deficiency letter or a
phone call for additional information.
The need for deficiency letters stems
from two sources. Guidance on what
submissions are required to get a license
is unclear and scattered in various -
documents. Application review practice
must be conservative because the
application and license comprise the
basis for regulatory control. Deficiency
letters are costly for the NRC and the
applicant and greatly increase the time
needed to complete licensing actions.
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throug the Goveniment1.Przg Orris. laofamation
an the ubsciptior; service and crmat prhces may
be obtamed by whi*n* to the SupereAideu of
Do taits, US. Governent Psmst Office. Post
Ofice Box = Wahigon. DC ,-0e.,

• Copi of ,'4tU A may be puwcband thbonh
the US. Govem=ent PntiAg Office by ealling tt)
VS254M or by writag to the US. Gaveamsto
Priting Office M.O Box 3703 Waslington DC

W.-27=Z. Copie may also be purchased fom the
Natioes Tecnsa •d normation Ser ice. US.
Deparmtet of Ciaomere. SM Part Royal Road.
Sprfnisged. VA =015. A copy is available for
inspection and copying for a fee i the NRC PIblic
Document Room. 177 H Soeet NW. Washigton.
DCm 2s.

When the application, including any
additional submitted information, is
approved, the NRC issues a specific
license that grants the authority for
medical use of byproduct material in
accordance with the program described
ii the application. Requirements in
addition to those contained in the
regulations are frequently incorporated
in the license as conditions of use. Since
the licensee must comply with
conditions specified in the license, the
license, rather than the regulations, is
frequently used to regulate radiation
safety in the day-to-day use of
byproduct material.

The specific license is valid for fire
years. The license must be amended
before methods of use or procedures
may be added or changed, or before
permitting additional physicians to use
materials. Amendments to a specific
license involve an application. review.
and approval process similar to that for
new licenses. Renewals are treated in
the same manner as new license
applications.. This regulatory process was
appropriate during the evolution of the
use of byproduct material in medicine.
Radiation safety problems were not well
defined, regulatory requirements had not
caught up with developing technology.
physician training curricula had not
been established, and there were no
formal training programs for nuclear
medicine technologists. Therefore. it
was necessary to regulate by reviewing
each individual radiation safety program
to ensure that the applicant had
adequate personnel, facilities. and
equipment

1IL Revision of the Regulatory Program

Overview

NRC is modifying its regulation of the
medical use of byproduct material. The
Commission has revised the regulations
to provide a single source of
requirements specifically related to
medical use of byproduct materials.
Within the boundaries set by the
regulations. NRC will allow medical
licensees to make minor changes in their
radiation safety procedures that are not
potentially important to safety. Such
changes are sometimes needed so
licensees can make prompt use of new
safety methods and also meet new
needs caused by changes in the demand
for various patient care services or
changes in the number of patients
Served by the licensee. The revision of
10 CFR Part 35 is consistent with the
Commission's general policy on medical
use of byproduct material issued
February 9.1979 (44 FR 8242). As stated
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in the policy statement. "NRC will
continue to regulate the medical uses of
radioisotopes. as necessary. to provide
for the radiation safety of workers and
the general public."

Codification of Requirements in the
Regulations

The proposed revision was published
for public comment on July 26.1985 (50
FR. 30616). In the proposal, the NRC said
it would simplify regulation of medical
licensees by incorporating all medical
use requirements into 10 CFR Part 35.
These regulations would become the
primary means of regulating the medical
use of byproduct material. General
safety requirements for worker
instruction, worker safety.
noncompliance reports, and materials
licensing that are in Parts 19.20.21. and
30 will also continue to apply to Part 35
licensees.

The current license application
process will be unchanged. The
applicant still will complete Form NIRC-
313. which asks for the following
information: the name and mailing
address of the applicant: the location of
use; a person who can be contacted
about the application: what materials
are requested; the purpose (in this case.
"medical use-): the training and
experience of the authorized users and
Radiation Safety Officer. the worker
radiation safety training program:
facilities and equipment; the radiation
safety program: and waste management.

Licensees will not face significant new
regulatory burdens in their radiation
safety programs because, in most cases.
the information submitted on Form 313
is transformed into license conditions.
Under the revised regulations the
license authorizes medical use of
byproduct matenials for specified types
of use. A licensee's use of byproduct
material is controlled by the regulations
and by license conditions for sitespecific
circumstances that can not be
generically covered by regulations. This
simplifies inspections for NRC because
inspectors need only be familiar with
one set of regulations rather than a
different set of license conditions and
radiation safety procedures at each
facility.
License Application, Issuance, and
Authority end Responsibility Radiation
Safety Programs.

New revisions of Regulatory Guide
10.8. -Guide for the Preparation of
Applications for Medical Programs.-
and Draft Regulatory Guide TM 608-4.3

lRequests for stave opies of draft uide, iwhilh
waj' ,-a n acmdured) or for laomern un an
auto•mtic dtaib*utaa• list for siagle cm of futre

*"GuL.-- for the Preparation of Licenses
in Medical Teletherapy Programs."
which were distributed to licensees for
comment, contain instructions on the
,type and extent of information that must
be submitted based on the byproduct
materials for which the applicant has
requested a license. The regulatory
guides also contain model procedures
that the applicant can use to develop
site-specific procedures. (Consistent
with current practice, applicants will
alternatively be allowed to simply
certify that they will follow a model
radiation safety procedure developed by
NRC staff with public comment and
published in a regulatory guide. This
method significantly reduces the amount
of time NRC must spend reviewing
radiation safety procedures.) The
applicant mails the completed license
application, with application fee, to the
NRC office identified on the form.

The NRC staff will continue to review
the application to determine whether the
applicant's radiation safety program is
sufficient to comply with the regulations.
After completing the review, if the
applicant's program appears incomplete
or inadequate. NRC will issue a
deficiency letter that describes the
apparent shortcomings in the applicant's
program and requests clarification or
correction. If the applicant's response to
the. deficiency letter is satisfactory, or if
no deficiency letter was needed, the
license will be issued.

In most cases license conditions will
only be used to identify authorized users
for each type 'of use, the Radiation
Safety Officer. a teletherapy physicist if
required, types of material authorized.'
possession limits for teletherapy units
and brachytherapy sources, and areas
set aside for byproduct material use.
This regulatory scheme will not
incorporate the current license condition
requirement that licensees use
byproduct material in accordance with
the statements made in the application.

Major radiation safety program
changes that are clearly potentially
important to safety are listed in I J35.13
and 35.805 of the final rule; they will
require a license amendment. This is
required because such chasges could
significantly affect the public health and
safety. Licensees will be free to make
minor changes in their radiation safety
programs that are not potentially
important to safety after conducting an

drah guides m spedfac dnuia•aa wsould be made mt
writin to the U.S. Nucler Regulatory Commindom
Washaiaum. DC 2mss. Artentuo: Drector. Division
of Technical Infaimation and Docrent Control.
Telsephoe requests carnt be accommodated.
Reglatory guides an not cpyrighted. and
Commissiom approval s nam required to ieproduce
them.

internal review and approval process.
This will allow each licensee to make
prompt use of new safety methods and
to adjust radiation safety procedures to
meet new needs caused by changes in
demand for patient care services or
patient load. A list of radiation safety
topics that should be considered when
reviewing proposed changes appears in
the new revision of Regulatory Guide
10.8. The right to make.minor changes
does not relieve the licensee from the
requirement to comply with the
regulations. For example. requirements
to have certain equipment on hand and
to conduct certain surveys at a certain
frequency are required by regulation
and cannot be changed. See the analysis
of comments on I 35.31 for further
discussion of this matter.

The regulations require specific
training and experience for each type of
use. Proposed authorized user
physicians, teletherapy physicists. and
Radiation Safety Officers will have to
submit summaries of their training and
experience. The NRC will review those
individuals' training and experience
against the standards in the regulation
before authorizing them to work under
the license. Consistent with current
practice, any individual who does not
meet the standards may ask for an
exemption from the training and
experience requirements. The NRC staff
will review the individual's training and
experience with the assistance of its
Advisory Committee on the Medical
Uses of Isotopes. and may issue the
exemption as a license condition.

Tminin and Experience Criteria

The NRC notes that, as a separate
project. it is reviewing its physician
training and experience criteria. If it
decides that changes might be in order.
the proposed changes will be published
for public comment as a separate
rulemakin action.
Enforcement

Licensees will be cited for failure to
meet the requirements of the regulations
or license conditions (which will list. for
example. authorized users, address of
use, types of use. byproduct material
and inventory limits, and site-specific
limitations). falure to have on hand the
written procedures required by the
regulations. failur to follow the
procedures on band. failure to have the
records required by the regulations, or
failure to follow technically valid
radiation safety procedures (examples:
using an instrument that doesn't work.
not determining instrument detection
efficiency, not allowing an instrument
enough time to respond, or making
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unsubstantiated assumptions in
calculations). Use of material can be
authorized either by license or by virtue
of working under the supervision of an
authorized user. Use without
authorization would be a violation of the
regulations and the Act, which would
subject the licensee and individual to
enforcement action.

Amendments
. Under current regulatory policy, the

application coupled with the licensee
condition requirement to use material in
accordance with the statements made in
the application usually provides the
basis for inspection citations. Now the
regulations will contain sufficient
prescriptive and performance criteria on
which to base enforcement actions.
Therefore, the NRC will allow a licensee
to make minor changes in its radiation
safety procedures that are not
potentially important to safety after
making an internal review to assure that
the change complies with the regulations
in Part 35 and in other parts of 10 CFR
Chapter L

However. amendments still will be
required for some changes. The NRC
will review the training and experience
of each proposed authorized user.
Radiation Safety Officer. and
teletherapy physicist before the
individual is listed on a license. A
licensee's request to add a type of use
(for example, adding
radiopharmaceutical therapy to a
license that authorizes
radiopharmaceuticals for imaging) to an
existing license will be handled as a
new application. The authorized user's
training and experience and the
procedures needed in support of the
request will be reviewed for •
completeness and adequacy with
respect to the new type of use before the
amendment is issued.

A request to leave one location of use
and begin working in a new location, for
example when moving a private practice
to a new office or when moving into a
new hospital building, will have to be
supported by a complete new license
application package.

Licensees that are already allowed to
receive packages, prepare
radiopharmaceuticals, and package
waste at a central facility, but use the
byproduct material at satellite locations.
will only have to identify the new
location. (Due to the training, space, and
equipment commitments needed for
safety during therapy procedures, the
NRC will generally not authorize
licensees to perform therapies. except
low-level iodine therapies. outside
medical institutions. This type of request

will be handled on a case-by-case
basis.)

Renewols

The NRC license is valid for five
years. If a person wants to continue
using byproduct material after the five-
year license period the license must be
renewed. The renewal application must
completely describe the entire radiation
safety program just as a new application
does. If a radiation safety procedure,
facility description, or equipment list
that was submitted in the application or
an approved amendment still accurately
reflects that part of the licensee's
program, the renewal applicant may
simply make a clear reference to the
previous submission. If the licensee has
changed a procedure, or is using
different equipment, a complete new
description of the particular procedure
or equipment must be submitted. The
licensee may also take this opportunity
to identify new authorized users or
request wider authorization.

Summary of Changes in the Regulatory
PrOgTm

In summary, the new regulation will
require that licensees meet standards
that are currently imposed by license
conditions. The NRC will continue to
review user training and experience.
The NRC will review applicants'
radiation safety programs, including the
site-specific radiation safety procedures.
for completeness and adequacy and
issue deficiency letters if necessary. but
will allow licensees to make minor
changes in their radiation safety
procedures that are-not potentially
important to safety after conducting an
internal radiation safety review of each
change. However, the right to change
procedures does not relieve the licensee
from the requirement to comply with the
regulations. Amendment requests will
generally be reviewed just as new
applications are reviewed, but they may
include by reference material contained
in the original application and any
previous amendments.

Transition Policy For General Licensees

The Generaml icense for Medical Use.
The general license program is based on
the fact that the quantities and forms of
material that are authorized by a
general license present a very low
health risk. The NRC believes it is no
longer efficient to issue medical general
licenses that allow the administration of
byproduct material to humans. The tests
authorized under I 35.31 have been
superseded by newer procedures with
greater diagnostic accuracy. These
developments have been reflected by a

significant decrease in applications for
general licenses.

To determine the status of general
license use. the staff performed a
telephone survey of 10 percent of the
current registrants. The survey results
indicated that less than 9 percent of all
the current registrants still use material
for medical use under a general license.
Many general licensees are now using
byproduct material under a specific
license. Because of the low level of use
of the general license, the NRC has
concluded that it no longer serves a
useful role in licensing the medical use
of byproduct material.

The in vivo general license contained
in current 9 35.31 has been eliminated
from the regulations. in the future, all
medical use will be authorized by a
specific license. Current general
licensees, all of whom are physicians.
will receive a specific license that will
be incorporated into NRC's filing system
for keeping track of specific licensees.
However, these licensees will be limited
to the clinical procedures described in
the current § 35.31, and relieved, by
license condition on a pre-printed
license, from the requirements that are
more burdensome than current
requirements under the general licensee.
The only action they will need to take is
to respond affirmatively to an NRC
notice that asks if they want to continie
to have an NRC license that is limited to
the clinical procedures authorized by tlhr
current general license.

The Commission will. under
i 170.11(b), exempt these licensees fro."n
application and renewal fees as long as
their programs are limited to the
material uses described in current
1 35.31. Under the new specific Ecer.sinF
system. former general licensees that
want to make any changes in theý:
programs. amend their licenses, or
transfer them to other physicians. wi!l
have to apply for a specific license and
will be subject to all the fees that apply
to other specific licensees.

The Commission has decided to waive
fees to former general licensees for the
following reasons. General licensees do
not now pay fees. About 90 of the 1.200
or so general licensees are inactive.
Each year NRC receives only a very few
requests for general licenses under
1 35.31. There would be no NRC review
time needed and only a minor NRC
administrative cost to process these
licenses. It would be unfair to cha.ge
these licensees the fees listed in 10 CFR
Part 170. and it would be more costly for
NRC to alter that fee structure than to
grant the exemption.

The General License for in vitro use.
The current Part 35 also grants a general
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license for in vitro work described in
§ 31.11 to group licensees without
requiring that they submit an in vitro
registration form. The NRC will continue
this program unchanged.

Transition Policy for Specific Licensees

Under the current regulatory program.
the license document with the appended
application is used to regulate each
individual licensee. Because the
requirements in the revision were taken
from commonly used topical license
conditions and from regulatory guidance
that most licensees have incorporated
into their applications, the Commission
does not expect any significant
inconsistencies between current
licensee radiation safety programs and
radiation safety programs of applicants
that apply after the effective date of the
regulations. Therefore. current licensees
will normally be cited if they do not
comply with the new regulations.
However. because each current
licensee's radiation safety program was
reviewed individually and license
conditions were tailored to meet the
licensee's individual needs, there may
be an occasional inconsistency between
a license condition and the regulation
(for example. a license may require
survey instrument calibration biennially.
but the proposed regulation would
require calibration annually). There is
no health and safety reason to undo
these licenses to effect compliance with
the regulation. To impose the regulation
in addition to or in lieu of the license
conditions would not provide for
significant additional protection for the
public health and safety. The
Commission has decided to resolve
possible temporary inconsistencies
between license conditions and the
regulation by providing in the regulation
a transition period between the effective
date of the rule and the expiration date
of each license. During this transition
period. if there is an inconsistency
between a provision in a license (issued
prior to the regulation) and the
regulation. the license condition takes
precedence over the regulation. Because
the license conditions were reviewed
from the perspective of overall safety
and approved by the NRC. the
inconsistency would not result in an
increased risk to workers or the public.

In addition to the topical license
conditions mentioned above (for
example, sealed source leak test
requirements. special bioassay
requirements, radioactive patient
surveys and release limits, or waste
disposal restrictions), each specific
license has an encompassing license
condition that requires each licensee to
possess and use licensed material in

accordance with the statements.
representations. and procedures
contained in the license application and
in letters of clarification. Despite this
encompassing condition, licensees
would be allowed to make minor
changes in their radiation safety
procedures that are not potentially
important to safety; permissible changes
would be restricted to those identified in
§ 35.31. and the licensee would have to
conduct the internal review required by
that section.

In the case of record retention, the
regulation will take precedence because.
in the past, the Commission has not
offered much guidance on this topic. If a
record is substantively the same as a
record described in the proposed
regulation and the licensee has not
stated a retention period for that
specific record. licensees may adopt the
retention period stated in the final rule.
However, during the transition period.
licensees still will have to comply with
any record retention period required by
a license condition that deals with a
specific topic. or by another Part of 10
CFR Chapter I (for example Part 20). For
example. surveys that provide the basis

for occupational dose records or
measurements of effluent release are
governed by Part 20. A license condition
that requires retention of a particular
record would only have been imposed
for a specific public health and safety
reason.

NRC does not currently review
teletherapy physicist credentials. and
does not identify the Radiation Safety
Officer on the license. NRC will begin to
review the credentials of the Radiation
Safety Officer and Teletherapy Physicist
and identify both of them just as it does
now for authorized users. To add
current licensees to this new scheme.
licensees must submit the credentials fur
review and approval when the next
amendment or renewal request is
required. These individuals will be
identified on the next license
amendment.

IV. Analysis of Comments

Overview
The NRC analyzed all 213 comment

letters that were received prior to
drafting the final rule. Comments came
from many different sources. A tally is
provided in Table 1.

TAmE 1

~101 20 1; 1~
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Twenty-nine of the letters addressed
training and experience criteria for
diagnostic radiopharmaceuticals. an
issue which the NRC stated in the
Notice of Proposed Rulemaking was
being handled as a separate project that
will be published for public comment
separately. Thirty-three complimented
the agency on the completeness and
clarity of the rule.

Many commenters addressed the
three major issues raised by the
proposed rule: the requirement to have
an ALARA program. misadministration
reporting requirements, and the
provision that allows licensees to make
minor changes in their radiation safety
programs. Nine of the 11 comments
received on the ALARA program
requirement recommended that the
requirement be placed on private
practitioners as well as medical
institutions. Two recommended either
no change or lessening of the
requirement. Of those that addressed
the provision for minor changes in

licensees* radiation safety programs.
individuals. associated with state
regulatory programs were unanimous in
recommending that all program changes
require license amendment. The other
comments indicated satisfaction with
the provision. Of the 17 letters that
addressed the misadministration
reporting requirement, 13 recommended
deletion of the diagnostic
misadministration reporting
requirement, and 4 recommended no
change.

The NRC mailed notices'to all 1.100
general medical licensees that are
licensed under the current I 3.31. Ten
requested more information. and 5
indicated that they wanted a license
that would rilow them to continue their
work. The Postal Service returned 141 of
the notices as undeliverable.

General Comments

1. Consolidotion and clorification.
Commenters were almost unanimous in
complimenting the agency for publishing
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the proposed consolidation of
requirements. Many endorsed the NRC's
view that noncompliance is frequently
born of ignorance rather than
negligence, and that this problem is best
dealt wit by putting all requirements in
one place. Furthermore, the timing of the
revision is appropriate given the growth
over the past two decades of the
professional literature and various
professional organizations.

2. Word use. In the notice of proposed
rulemaking. the NRC clarified several
terms of art that it proposed to use when
dealing with medical licensees. Several
comments were received.

Licensee. Several commenters noted
that the regulations should be revised to
allow contractors to do certain chores.
noting that the regulation requires "the
licensee" to perform certain tasks, while
in practice licensees frequently hire
outsiders to perform these tasks. The
NRC stated in the Notice of Proposed
Rulemaking. "The person (individual.
partnership, corporation, or agency)
listed on the license as the 'licensee' is
responsible for compliance with
regulations and license conditions. The
licensee may effect compliance through
full-time or part-time employees.
contracts with consultants or service
organizations, or other business
arrangements. The word *licensee* is
used throughout the regulation to stress
the fact that. no matter which method is
used. the licensee is legally responsible
in case of noncompliance." Therefore.
there is no need to revise the regulations
in this regard.

Operable. Some commenters
suggested that the word "operable"
should be inserted "where appropriate
to obviate the need. in the future, to
constantly explain to licensees that
meters must, in fact, be operable." The
NRC can only repeat what was stated in
the notice of proposed rulemaking. "The
word 'operable' is not used in the
proposed regulation because every piece
of equipment must be operable. If a
piec• of equipment is not operable or
reliable, whether due to old or absent
batteries, incomplete or improper
maintenance, damage. inappropriate
use. or improper use, it cannot be used
to meet a regulatory requirement
because there is no assurance that it
accomplished the task for which it was
used." The NRC repeats: Every piece of
equipment used to meet a regulatory
requirement must be operable.

Telethe•opyphysicist The current
Part 35 uses the term 'qualified expert,"
which is usually used to denote an
individual with special training and
experience in a field determined in
context by the reader. The proposed
Par' 35 used the term of art "qualified

teletherapy calibration expert" to
denote the field of special expertise. The
final regulation uses the less unwieldy
term of art "teletherapy physicist."
Although the terminology was changed,
the functions of the individual have not.

Roentgen. rod, and rem. These base
units are used to measure three different
quantities: exposure, dose, and dose
equivalent respectively. The NRC notes
in 20 CFR 20.4(c) that a dose of one rem
is equal to an exposure of one roentgen
of x or gamma radiation or a dose of one
rad of x. gamma, or beta radiation. In
this final rule the NRC has used the base
unit rem throughout.

Dose and dosage. In pharmacy, the
word "dose" is used to indicate the
amount of chemical administered: in
radiation biology it is used to indicate
the amount of ionizing energy absorbed
per unit mass; and in radiation safety it
is used as a shorthand term to indicate a
worker's exposure to radiation. In order
to avoid confusion, the word "dosage" is
used in the revised Part 35 to indicate
quantities of radioactivity that are
measured with the base unit Curie. The
word dose is used to indicate quantities
of radiation absorbed dose or dose
equivalent that are measured with the
base unit rad or rem.

Record and report A Tecord is a user-
retrievable notation or complete
document. It may consist of something
as small as a check-mark on a form or
something as extensive as a survey of a
newly installed teletherapy unit with
appended calculations to demonstrate
compliance with the limits on exposure
in unrestricted areas. A report is a
transfer of information which might be
made face to face, by telephone,
telegram, computer link, or hard copy
transmittal.

Test and check For many pieces of
equipment, drafting committees
comprised of industry experts have
prepared standards of performance and
complete calibration protocols. If a piece
of equipment is subjected to the protocol
in the calibration laboratory and meets
all the standards, then the ability of the
equipment to perform as expected in
normal field use is assured. In the
revised Part 35, this concept of complete
examination is referred to as a "test."
During field use it is common practice to
subject a piece of equipment to a quick
examination to determine whether it is
working. This procedure does not
examine all parameters of equipment
performance. In the revised Part 35, this
perfunctory examination is referred to
as a "check."

Address of use. facility, and area of
use. The phrase "address of use" is used
to describethe building or buildings
(typically identified by a single street

address) where byproduct material is
used. The word "facility" connotes a
room or contiguous rooms where
byproduct material is used. such as a
nuclear medicine clinic comprised of an
office, an imaging room. and a dosage
preparation and waste slorage room.
The phrase "area of use*-cornnotes the
space used by a worker when
perfor ming a specific task connected
with receiving. handling, or storing
byproduct material.

Dedicated check source. A long-lived
radioactive source can be used to check
the day-to-day constancy of an
instrument The some source (a
"*dedicated- source) must be used every
day so that the user knows what reading
to expect from the instrument. The
source may also be used for other
purposes.

3. Instruction. Several commenters
asked if instruction for workers had to
be in classroom lecture format. The NRC
recognizes that instruction can be in the
form of lectures, laboratory exercises.
audiovisual packages, printed handouts.
preceptorials, Or apprenticeships. The
important point here is not the format of
the instruction. but rather that the
instruction be retained and used by the
worker. To help correct
misunderstandings. an opportunity for
questions and answers should be an
integral portion of each instruction
module.

The NRC did not address the
frequency of review sessions because
that judgment must be made on-site. If
employees are performing all their
assigned tasks correctly, there is no
need to spend time reviewing
procedures with the employees. If
instruction has not been followed by
regular use of the procedures taught.
then review instruction is probably
necessary. If an employee is unable to
do things correctly. then review and
continued close supervision, or re-
assignment, is necessary.

4. Snatures on records. Several
commenters stated that the requirement
that a certain individual sig a record or
report implicitly required that individual
to perform the survey, check. or test that
is documented by the record or report.
No such implication was or is intended.
The NRC realizes that technicians.
students, and residents do many of the
tasks required by the regulations. The
purpose of having a particular individual
sign a report is to assure that someone
with special training or radiation safety
program oversight responsibilities has
reviewed the document for correctness,
completeness, and need for follow-up
action.
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5. Temporary absence. Several
commenters asked if a license
amendment or notification was required
if an authorized user. Radiation Safety
Officer, or Teletherapy Physicist was
absent for illness, vacation, sabbatical,
or continuing education. Because the
specific facts and circumstances would
dictate the appropriate action by the
licensee. it would be impossible for the
NRC to make generic determinations in
advance of the situation.

The point can not be reiterated
sufficiently that the licensee. despite the
absence of personnel, remains
responsible for assuring continued
compliance with NRC radiation safety
requirements.6. Deletion of the general medico)
license in § 35.31. As noted in the
discussion of the transition policy for
general licensees for medical use, the
general medical license, which
authorizes a few radiopharmacentcals
for a few listed clinical procedures. is
not frequently used and therefore no
longer an efficient way of regulating the
medical use of byproduct material. Thus.
it has been deleted. However. current
general medical licensees will be
allowed to continue using materials
under specific licenses that the NRC will
issue.

7. Fees. One licensee said NRC should
reduce its medical ihsme fees when
applicants propose to use radiation
safety procedures that are published in
regulatory guides because that reduces
the time NRC needs to review the
application. The comment can not be
addressed in this rulemaking because
the proposed rulemaking did not
propose any changes to-the fee schedule
in 10 CFR Part 170. A petition for
rulemaking to change Part i10 may be
submitted.

L. Record. A few commenters said
the detailed nature of some
recordkeeping requirements ran counter
to the philosophy of flexibility on which
the revision is based, and may require a
change in other administrative
procedures. The NRC has retained the
detailed prescriptive requirements that
describe the information that must be
included in each recoed. The NRC has
carefully reviewed each element of data
required and believes each is an
important part of the record or indicates
completion of an important step in aproceure.

Some commenters said a certain
record requirment duplicated other
records kept elsewhere-for example,
diagnostic radiopharmacentical dosages
may be listed in a clinical procedures
manual. There is no need to duplicate
that information unless the regulation

specifically requires that the information
be posted or recorded in a certain place.

The NRC notes that, as a separate
rulemaking, it is reviewing all of its
record retention requirements. Some of
the retention periods in this final
rulemaking may be changed as a result
of that project. which will be published
for public comment.

9. SI Units. A few commenters
recommended that the newer
International System of Units (SI), which
has new units for amount of
radioactivity, radiation exposure.
radiation dose. and dose equivalent. be
used in place of the special radiation
units because the SI system is now
being used more frequently. The NRC,
believes that. if indicated, such a change
should be made through all NRC
regulations at one time, not where it
would affect only one group of licensees.

10. Specialty certification. Some
commenters questioned whether certain
physicians who have successfully
completed an examination in a medical
speciality (diplomates) should be
authorized to serve as Radiation Safety
Officer. and some recommended that
other additional certifications be
recognized. The NRC compared the
examination criteria applied to
diplomates to the responsibilities
shouldered by certain individuals and
made a judgment that the certifications
identified for certain individuals provide
an appropriate demonstration of
adequate training and experience. Thus.
some certifications have been added
that were not listed in the proposed rule:
American Board of Nuclear Medicine or
Board of Pharmaceutical Specialties in
Nuclear Medicine for Radiation Safety
Officer: and American Board of
Radiology for therapeutic use of
radiopharmaceuticals.

21. Trainig and experience criteui.
Several commenters recommended
changes in the training and experience
criteria the NRC applies to physicians
who want to use mdiopharmaceuticals
for diagnostic clinical procedures. In the
notice of proposed rulemakdug the NRC
noted that It had 'eceived and is
reviewing m4uested alternative trai
standards for some methods of me. The
review is being handled as a separate
project. If any chanes in in*ng
standards come ant of that projec tey
will be published for public comment.

.. The NRC is contirnuig to review
recommendations for alternative
training criterla: they will be IpbIlshed
for public commemt at a lrte• date.

A few commenlers said authorized
users and Teletherapy Pysicists should
be at least 'board eligible," meaning
that they have training and experience
sufficient to allow the individual to

apply for the certification examination.
The NTRC notes that most boards do not
use this term (instead saying an
individual is certified. not certified, or in
the examination process). and believes
the use of the term might create more
confusion than it would resolve.

A few commenters said the required
hour-by-hour distribution of content in
the classroom and laboratory portions of
the training and experience sections
was overly restrictive, and would not
recognize differences in students or
programs. The NRC agrees. and has
simply listed required topics, but has
retained the total time requirements.

12. Effect on medical broad licensees.
A'few commenters said the NRC should
indicate wh.zL, sections apply to broad
licensees authorized for medical use
under Part 33: some are allowed to name
authorized users and some are also
allowed to develop new byproduct
materials for medical use. The NRC has
retained the solution to this question
that was in the notice of proposed
rulemaking- 7hese licensees would be
required to comply with the proposed
prescriptive and performance criteria of
Part 35, but would be exempted from the
training and experience requirements of
Subpart J and the authorized materials
and authorized use restrictions in
proposed I §35.49. 35100.32,3S00. 353=0.
35.400. and 35,500." These changes will
not limit broad licensees' authority to
conduct medical research and identify
authorized users.

13. Therapy patients. One commenter
sugested that requirements be drafted
regarding the handlin of deceased
patients who had been administered
therapeutic radioph araceuticals or
implants. The NRC notes that 1 35.404
requires that the licensee retrieve
timporary implants. The regulations. in
i 53535 and 35A15. require prompt
notification of the Radiation Safety
Officer in cae of the patient's death.
who then *s responsible for taking steps
to ensmue compliance with requirements
in Part 20. in case of death after release
from connement for radiation safety
purposes. the NRC expects licensees to
take steps to reduce doses to
pathologists. morticians and other
individuals. but also recognizes the
licensee ay, no longer have control
over the remains. Therefore, the NRC
can not expect that the licensee is able
to take appropriate action.

14. Volnitry submdssion of economic
data. Several cmmensters noted that the
application form asks applicants to
indicate their annual receipts. number of
employees, number of beds. and
willingness to furnish additional cost
Information on the economic impact of
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NRC regulations, and said this has
nothing to do with NRC's responsibility
to assure the public health and safety.
The NRC notes that the Regulatory
Flexibility Act of 1980 requires Federal
agencies to fit requirements to the scale
of the entity being regulated. That Act
requires that each agency consider the
economic effect of its regulations on
small entities and that. if a proposed
regulation will have a "significant
economic impact on a substantial•
number of small entities." the agency
prepare an analysis of the impact. Thus.
the NRC requests voluntary submission
of economic data to determine what
portion of affected licensees are small
entities, how they are affected, and
whether the regulation could be changed
to alleviate adverse effects.

Comments on Specific Sections

Section 35.14 Nobjication.

CommenLt There is no need for a
licensee with several authorized users to
notify the NRC when one of them
leaves. The collective expertise is still
sufficient to assure the public health and
safety.

Response: The NRC believes this
notification is important because high
turnover in professional staff may
indicate inadequate management of the
radiation safety program. The
requirement has been retained.

Section 35.0 AL4RA program.
CommenL All medical licensees

should have such a program because the
hazards are the same. whether in a
hospital or a clinic. Although it may be
burdensome, theprivate practitioners'
programs should be reviewed by an
outside consultant.

Comment: "It appears that the
principle of ALARA is replacing
maximum permissible dose as a
standard in matters of radiation
exposure. This means that an objective
standard with a widely recognized and
approved set of limits can no longer be
relied upon in quality control and risk
management. Instead, radiation
exposure will be weighed, post hoc. by
the *reasonable man.'

Response: The NRC agrees that
individuals may have difficulty defining
what is reasonable, although most can
offer -reasonable" solutions to
hypothetical problems. However.
ALARA is an operating philosophy or
principle on which safety programs
should be based. It does not prescribe
permissible exposure limits.

The NRC has broadened the
requirement to apply to all medical
licensees. Although on occasion this
may result in a private practitioner

having a "one-participant conversation."
the NRC believes that reviewing a
radiation safety program from the
perspective of worker protection rather
than from clinical or business need may
allow for insight or alternative methods
that provide for increased safety.
Moreover. the requirement for an
ALARA program may help inculcate the
philosophy of reducing unnecessary
exposure-in operating procedures.

The NRC agrees that an independent
outside review may be helpful, but
believes there is inadequate basis for
imposing such a requirement. It is
beyond the ken of a federal agency to
know whether an outsider is needed to
review the program managed by the
Radiation Safety Officer.

Comment- There is no need for two
trigger levels that initiate investigation
of higher than usual worker doses; one
is sufficient.

Response: The lower level initiates a
timely investigation into the cause of a
worker dose: the higher level initiates a
prompt investigation and a review of
viable mitigating actions because the
investigation may indicate possibility of
high worker dose or likelihood of
unnecessary worker dose.

Section 35.21 Radiation Safety Officer.

Comment: It is unlikely that an
authorized user/Radiation Safety
Officer will have the time or inclination
to do all the required tasks.

Response: The assigned
responsibilities are essential elements of
a radiation safety program. Because its
inspection program has indicated a high
degree of voluntary compliance. the
NRC does not foresee adequate
motivation as a problem. The NRC
repeats that tasks, but not responsibility,
can be delegated.

Section 35.22 Radiation Safety
Committee.

Comment-" The requirement that a
licensee's Radiation Safety Committee
approve each clinical procedure is
unnecessarily burdensome. The NRC
has acknowledged that physicians are
motivated to act in the best interest of
their patients, yet. because of the time
needed to conduct the approval process.
the physician may not be able to offer
services needed by the patient. It is
difficult to conceive of radiation safety
issues that warrant this requirement.

Response: The NRC agrees that
physicians need latitude to provide care
for their patients. Once a physician has
demonstrated training and experience
adequate to safely use a group of
materials with similar radiation hazards,
an additional internal review is

unnecessarily burdensome. The
requirement has been withdrawn.

However. to allow the Radiation
Safety Committee to meet its oversight
responsibilities, the authorized user
should report these new diagnostic
clinical procedures so they may be
incorporated as part of the annual
Radiation Safety Program review.

Comment- To avoid potential
conflicts, the regulation should identify
who should chair the Radiation Safety
Committee.

Response: It is beyond the ken of a
Federal agency to know which
individual or officer in each of 2500 local
organizations is best suited to chair a
committee.

Comment: NRC should require that a
radiopharmacist sit on each committee
because medical use includes the use of
new radiopharmaceuticals.

Response: FDA's review of new
radiopharmaceuticals and package
inserts provides adequate assurance
that materials distributed for medical
use can be used safely. Furthermore.
diagnostic radiopharmaceuticals do not
present a credible risk to the patient.
Therapy radiopharmaceuticals are not
compounded or reconstituted by
medical licensees.

Comment." The proposed regulation
would allow several committees to
share the responsibilities of the
Radiation Safety Committee. This may
cause coordination problems.

Response: The NRC believes that
allowing more than one committee to
oversee the radiation safety program
may lead to misunderstandings about
jurisdiction and responsibility that result
in incomplete oversight of the prograrn.
The section has been changed to call for
a single committee. That committee miy-
of course consult with other committees
and individuals.

Comment' The Radiation Safety
Committee should be allowed to name
authorized users. Other committees in a
hospital are allowed to confer certain
medical privileges.

Response: The NRC considered this.
but believes that an independent review
of training and experience credentials is
necessary to assure the public health
and safety.
Section 35.23 Statements of authority
and responsibilities.

Comment-" The NRC should clarify the
regulation to indicate that the Radiation
Safety Committee and the Radiation
Safety Officer should have not only
technical responsibilities, but authority
to assure that the policy is adhered to
and that the radiation safety program is
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managed in a businesslike and efficient
way.

Response: The section has been
modified to indicate that both must have
the authority to manage the progrom so
as to assure that materials are used in
accordance with NRC regulations.
Section 35.25 Supervisioz.

CommenLt There may be only one
authorized user on a hospital's license.
If the authorized user is absent, the
hospital has to hire an authorized user
from another area to care for the
patients. There may be capable
residents at a nearby medical college
who cannot be hired only because they
are not listed as authorized users on a
license. Yet. they may have been
supervised by the authorized user before
and found capable of delivering proper
care for patients.

Comment: The NRC should require
that each physician authorized user and
technologist be certified by the
appropriate board. This would help
assure that individuals have been
trained.

Commenti Requ'n the authorized
user to be physically present on one
hour's notice is arbitrarily stringent.
Choose a more easonable time.

Comment There should be a time
limit on use of the supervision clause
with respect to a pbysicIan-in-training in
order to avoid use of the supervision
clause"in lieu of licensure

Response: The purpose of supervision
is to provide assurance that
technologists and physicians do not use
byproduct materials in s manner that is
contrary to the requirements of the
license. the regulations, or that is
hazardous to the public health and
safety. The proposed requirement that
the authorized user be immediately
available by telephone and physically
present on one hour's notice was an
attempt at a prescriptive definition of
supervision in the medical setting.

NRC recognizes that medical practice
is regulated differently in each statde but
that. in the end. the physician is
responsible for providing quality
medical caon. A prescriptive definition
that describes delegable tasks, timely
response in case of untoward events,
and training requirements that are
suited for one setting may hinder the
delivery of medical care in another
setting. The authorized user physician
identified on the license is responsible
for delivering quality medical cam. and
is best situated to determine what tasks
a certain physician or technologist is
capable of performing and the amount of
personal supervision that each needs.

Under the final regulation, a licensee
may delegate to unnamed Individuals

performance of any task associated with
the medical use of byproduct material
from package receipt thmugh quality
control prescription. adminlstration
interpretation or follow-up for individual
clinical procedures, sad radioactive
waste disposal. The delegations must be
consistent with other insttutional
requirements and the state's regulation
of medicine. The NRC did not retain the
"immediately available by telephone
and physically present on one hour's
notice" claumse.

The licensee can not delegate
responsibility to supervised individuas.
If a supervised individual. through
misunderstanding. negligence. or
commission. acts contrary to the
requirements of the license, the
regulations. or an order, the licensee
remains responsible.

The NRC believes this strikes the best
balance between its responsibility to
assure the public health and safety and
a physician's responsibility to deliver
quality medical care.

Section 35M~ AdminhetrWtivw
requirements that apply to the prsio
of mobile nucear mediace Seice.

CommenL- The proposed requirement
"that mobile service not be provided to
NRC-licensed hospitals because of
clouded responsib)ities eliminates an
option a hospital needs for delivery of
medical care in case of prolonged
nuclear medicine department downtime.
There could be significant delay in
providing necessary clincal procedures
and patients may have to be transported
to another hospital The egulation could
result in Inferior health cam deliver to
patients and could be couterproducte
to health care cost contabent.

Response: To respond to its charge to
protect the public health and safety. it is
appropriate for NRC to place restrictions
on where and by whom byproduct
material may be used. These
make compliance more likely and
corrective action simpler in case of
hazards or noncompliance.

In this cuse. however. commenters
properly - out that the regulation
could have an adverse impact on the
public health by malkig certain clinical
procedures unavailable or Inconvenient.
The NRC's responsibility to assure
public safety must be balanced with the
respo•mbilift of the NRC4iiensed
hospital-dlient of a mobile nuclear
medicine service to pmovide care for Its
patients.

The regulation has been changed to
allow mobile nuclear medicine services
to provide service to NRC-icenmed
hospitals because they may need this
option to provide timely medical care.
However. when an NRCkicensed

hospital exercises its authority to invite
a mobile nuclear medicine service to
provide medical service, the NRC will
deal with Ns as though the hospital has
delegated tasks to another licensee. The
NRC-licensed hospital, not the mobile
nuclear medicine service, will normally
be held nesponsilbe for items of
noncompliance that occur at the
hospital.

The same considerations and decision
apply to NRC-licensed private
practitioners who invite a mobile
nuclear medicine service to provide
service.

Comment- Can a mobile nuclear
medicine service receive byproduct
material at a client's address of use.

Response: This is not allowed because
there is no assurance that the client
knows what safety measures to initiate.
The section has been clarified by adding
a paragraph that clearly forbids such
practice.

Section 35.3 Radiation Safety
Program ChAOng

Comment Although the proposed
section will relieve the incnsing staff of
some-casework. the responsibility to
assure that new radiation safety
procedures are adequate will fall on the
inspector's shoulders. An inspector does
not have time to review procedures in
the field, and will not have the
opportunity to consult reference works
or colleagues if necessary.

Comment Many licensees do not have
tVe expertise needed to properly review
a proposed change. A licensee may
unwittingly degrade a radiation safety
procedure or the Radiation Safety
Officer may be pressured into Anging
it the degraded procedure could be in
effect for years before an NRC
inspection triggers its correction.

About 40 percent of amendment
requests mre deficien. This
demonstrates that many licensees are
not capable of making an adequate
safety review of a proposed chang. The
NRC should reduce.the scope of the
term 'minor chane" or continue to
review all changes.

Comment The NRC is shirking its
r onibility. Why is the NRC
bothering to require applicants to submit
radiation safety procedures if licenee
won't be required to follow them?

Caomn A licensee should earn the
authority to make minor changes. NRC
should grant this authority case-by-cse
after examining a licensee's Inspection
history and radiation safety staff.
Perhaps only those with certified
physicists would be allowed to make
changes.
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Comment" Although the proposed
policy will give management the
opportunity to promptly implement new
or better safety procedures, it may also
allow for increased productivity at the
expense of safety. Committee members
might be removed without cause. This
could be predluded by requiring
licensees to notify the NRC of
membership changes.

Comment: The Joint Commission on
the Accreditation of Hospitals states
that "The service of a health or
radiation physicist should be available,
at least on a consultant basis. for
educational purposes and for safety
evaluations of all equipment and storage
and handling practices." This negates
the argument made by some that
inadequately trained hospital staff will
make changes in radiation safety
procedures without guidance.

While accreditation of hospitals is a
voluntary system. it is important to note
that if a hospital does not volunteer for
accreditation, it cannot be reimbursed
by Federal programs such as Medicare
and Medicaid. and other insurance
organizations will not reimburse that
hospital either. Although this is a carrot
and stick system. the stick is so large
that very few hospitals are not
accredited.

Therefore, national voluntary
standards and business considerations
provide alternative assurance that
hospital licensees will not make
untoward changes in their radiation
safety Programs.

Private practitioners and small
medical institutions do not look for
ways to change procedures so
frequently because they are disinclined
to change things if their most recent
inspection was favorable and business
is running smoothly.

Comment- NRC should clarify the
distinction between major and minor
changes. The examples given are
extree.

Response: Changes that require a
license amendment are listed in I J35.23
and 35M.o License amendments. Before
publishing the proposed rule. the NRC
analyzed 5 percent of the requests for
medical license amendments received in
a one year period. A summary of the
analysis appears in Table 1. The NRC
believes the list of major changes that
are potentially important to safety
provides adequate guidance regarding
those cases in which an amendment "
request must be submitted.

7able L. Analysis of Medical License
Amendment Requests

Number of completed icni that
weft anasiyad.- -,--.. .1.0

Number of tqueata that included a
major change which would nquire
an amendment under the proposedn wvi on o f 20 C Y:R P m tan 35 60

User 5s
Type of uae is
Addren of we 5
inventory 2

Number of requesta for an administra.
five change. eg.. name change.
change of eddime but not location.
short-term extension. ecr 5

Number of nqmeto that included a
minor change which would not re-
quir an amendment under the pro.
posed revia"n of 10 CFR Part 35- V

Area of usee '
eplapement equipment

Equipment quality aunmce pru-
cedes ,$21

Service cntactor 8
Handl procedue a

sme 1keb md ane dI both Major and M om
. dTheRCi use tloreed twh *a thep dimim

"mnoa~t~e"d Maw din oe newat ad to
Th rovoo MW g, would ha, allomdv jlceam to

Use vodi MIaait Io Was of we talat WM nor
Adote &Phc~hLbf60. fortha onsideroum I"e

imporsant t aq gandt Should ba usauud by the=

The NRC has clarified the concept of
-minor change" by using a new word
and providing a list of examples. Minor
changes should be ministerial in nature.
As used by NRC in this section. a
ministerial change is one that Is made,
after ascertaining the applicable
requirements. by persons in authority in
conformance with the requirements and
without making a discretionary
Judgment about whether those
requirements are needed in the case at
hand to assure the public health and
safety. A licensee may not make
discretionary judgments about things
such as survey frequencies, minimum
detectable amounts of radioactivity or
dose rates, or what information
constitutes a minimally adequate record
of an action. The NRC has already made
a discretionary judgment about such
matters.

The examples provided in the
regulatory text were taken from recently
subtitted amendment requests and staff
siggestions. They are not the only kinds
of minor changes that may be made.
There will undoubtedly be unclear cases
in which the licensee is not certain
whether an amendment request should
be submitted. In unclear cases, licensees
may consult the licensing staff.

Before selecting a course. NRC
reviewed its inspection and enforcement
record for medical licensees. In 1985. the
NRC took escalated enforcement action
against 35 byproduct materials
licensees. Only eight involved medical
licensees, and none of those eight
involved overexposures to workers or

the public. In 1982, NRC conducted 1.5W
inspections of medical licensees. Almost
all of the 1.240 line items that were cited
were for minor safety infractions that
did not represent a worker or public
safety hazard. More recent data are
similar. The NRC believes that its
inspection findings demonstrate a high
level of voluntary compliance with its
requirements, whether they be couched
in terms of regulations or site-specific
license conditions.

The NRC believes the deficiency rate
in the current application process is
caused by having requirements
scattered in several documents and not
caused by ignorance of basic radiation
safety practice. Thus, the deficiency rate
is not a valid measure of a licensee's
ability to design and operate a radiation
safety program.

The NRC does not believe that
administrators will pressure Radiation
Safety Officers into compromising their
programs. The impact of the adverse
publicity that accompanies an escalated
enforcement action far outweighs the
potential short-term savings of a
compromised program.

The NRC will provide, in RegulatorY
Guide 10.8,a list of questions that -
should be considered when a licensee
makes an internal review of a proposed
chane. The NRC notes that many
licensees use the servicesbof radiation
safety consultants to periodically review
their programs now, and assumes that,
in many cases. these consultants will
also be asked to provide an independent
review before a change is made.
However. even absent an independent
review, the NRC is convinced that
safety will not be endangered by
permitting licensees to make minor
changes that are not potentially
important to safety in their radiation
safety programs. -

The NRC notes that it currently
receives about 800 requests for
amendment each year from its 2.500
medical licensees for license
amendments that are characterized as
"minor changes" under this rule. This
represents a minor radiation safety
program change about once each three
years for each licensee. The NRC does
not believe it likely that licensees will
make frequent changes in their radiation
safety programs, even when spared the
amendment fee.

The requirement to submit a detailed
radiation safety program as part of the
application process provides assurance
that the licensee will have a program in
place when byproduct materials are
received. However. the NRC recognizes
that a licenee's needs and resources
change with time. At issue here is
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whether a regulatory .agency must
approve minor changes in a licensee~s
day-to-day radiation safety program.
Does a desk review of minor operational
changes contribute significantly to
public health and safety? The NRC is
convinced that it does not.
. The NRC believes the essential

elements ora medical licensee's
radiation safety program are well
defined and have been consolidated in
the regulation. The present review
policy is resource intensive, causes
backlogs due to the bulk of material
submitted for review and the number of
license amendments needed. and results
in a different set of radiation safety
requirements for each licensee.
Inspectors may occasionally review
changes to assure that the process
.required for making changes was
followed. However, inspectors will
examine the working day-to-day
radiation safety program for compliance
with the regulations.

The NRC believes this change in
licensing policy provides both necessary
flexibility by permitting licensees to
make minor changes in their radiation
safety programs and yet provides for
NRC oversight of changes that might
affect the public health and safety.

The NRC notes that the proposed rule
would have allowed licensees to use
byproduct material in areas of use that
were not described in the application for
license. The NRC now believes that such
a change should require a license
amendment because physical structures
often provide features that are
potentially important to safety. Such a
change might also compromise NRC's
ability to conduct an unannounced
inspection.

Section 35.33 Records ond reports of
misodministrotions.

Comment- The level of public
emphasis that NRC has placed on
misadministrations has proven to be an
effective mechanism to limit their
number. No change is needed.

Comment: At least to the extent that it
deals with diagnostic clinical
procedures. the misadministration rule
should be deleted or substantially
modified. The case for its deletion is
made by the misadministration reports
submitted to the NRC.

The misadministration rate for
radiopharmaceuticals is much less than
for non-radioactive drugs. The hazard to
the patient is much less than that
associated with the misadministration of
physioiogically active drugs or with
other medical mistakes. In virtually all
instances, the patient sustains neither
sctup' nor theoretically significant

potential injury. The hazard to workers
and the public is almost non-existent.

Misadministrations are precipitated
by human error. such as momentary
distraction or miscommunication. not
radiation safety program deficiencies.
Although a fail-safe system might be
achieved through multiple levels of
checking and cross-checking, the added
costs would far outweigh the marginal
benefit that would accrue to society.

Response: The NRC is well aware that
the misadmninistration rate for
radiopharmaceuticals is much lower
than for other drugs. that there is no
reporting requirement for
misadministrations of cyclotron-
produced radiopharmaceuticals. x-rays.
and nonradioactive drugs. and that the
risk to patients, workers, and the public
is small. None of the assertions are at
issue.

The fact that there are other greater
potential hazards found in the medical
arena does not relieve NRC of its
responsibility to assure public health
and safety as it may be affected by
material under its jurisdiction. Rather, at
issue is whether there is a safety
problem, and, if so. can it be corrected
at an expense that is reasonable
compared to the hazard.

Therapy clinical procedures, in the
view of the NRC, present a greater risk
to the public and patients than
diagnostic clinical procedures. Given the
increased risk to the public health and
safety. the reasoned judgment of the
NRC requires the maintenance of the
current misadministration rule for
therapy uses of byproduct material The
NRC will continue to carefully review
therapy misadministration reports. The
NRC staff is also considering an
advance notice of proposed rulemaking
that would request public comment on
regulations regarding quality assurance
in radiation therapy as well as other
NRC actions resulting from therapy
misadministrations. This request for
early public comment will be published
at a later date.

The NRC believes that
misadministrations that result in a dose
to the patient greater than a dose to a
member of the public permitted under
I 2O.105(a) should require a report to the
NRC and the referring physician.
Furthermore, licensees should keep
records of all misadministrations. As a
result, the diagnostic administration
reporting requirement has been changed
to require reports for misadministrations
when such misadministrations result in
a whole body dose greater than 500
millirem or an organ dose greater than 2
rem. (Licensees may use dosimetry
tables in package inserts, corrected only

for administered millicuries. to
determine whether a report is requirted.)

In order to assure that diagnostic
misadministrations are not occurring .n
a particular licensee's program with
excessive frequency. the NRC believes
that there should be an internal
investigation and report by the
Radiation Safety Officer. The NRC will
review these reports during its field
inspections. In addition. the reports will
assist the licensee in carrying out the
ALARA principles of Parts 20 and 35.

Because of the public health and
safetv nature of the reporting
requirement. the NRC will require
Agreement States to implement
compatible requirements.

Comment- While it should be retained.
the therapy misadministration report
trigger should be relaxed from 10
percent error to 20 percent error. That
range better reflects the diversity of
medical opinion on the optimum dose
for a particular patient.

Response: The NRC has not changed
its requirements that apply to therapy
misadministrations because of their
importance to public health and safety.
The NRC reiterates that the 10 percent
trigger level is not based on the diversity
of medical opinion regarding the
optimum radiation dose for a certain
disease stage. Rather, the NRC
recognizes there are uncertainties in the
measurement and administration of
radiation that make it impossible to
demonstrate that the exact radiation
dose that was prescribed was delivered.
However, when the dose delivered is
more than 10 percent different than the
dose prescribed, it is clear that a
mistake has been made. The mistake
should be investigated and steps should
be taken to prevent its recurrence.

Comment: NRC should take
enforcement action against licensees
who administer radioactive materia!
when it might have serious
consequences for the patient.

Comment Ef.orcement actions may
reduce compliance with the
misadministration reporting
requirement.

Response: The diagnostic
misadministration reporting requirement
will continue to require reports to the
NRC for certain diagnostic
misadministrations that are listed in the
regulations. The reporting requirement
for all therapy misadministrations has
been retained.

The NRC deals with
misadministrations case-by-case.
Various levels of enforcement are
available. It does not appear that NRC73
enforcement program has caused
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noncompliance in any area of its
jurisdiction.

Section 35.50 Possession. use.
colibrntion. and check of dose
colibrators.

Comment Does this possession and
use requirement mean that even small
licensees that use only precalibrated
unit dosages of radiopharmaceuticals
will have to buy a dose calibrator?

Riesponse: The NRC believes that
requiring licensees to ensure that the
desired dosage has been prepared is
essential to fulfilling its statutory
responsibilities. The NRC recognizes
that the overwhelming majority of its
licensees use a dose calibrator to meet
this requirement. and therefore. in the
regulations, directly addresses their use.
This does not prevent an applicant from
proposing an alternative method for
measuring dosages and requesting an
exemption in the application. If the
applicant is able to demonstrate that the
alternative provides adequate accuracy
and reliability, the licensee will be
allowed, by license condition, to use the
alternative method.

Commen- Is a volumetric
determination of a dosage from a
calibrated multi-dose vial an acceptable
alternative method for measuring
dosages?

Response: No. Any alternative must
provide for the measurement of the
amount of radioactivity in the individual
dosage.

Comment. Sealed sources that are
used for dose calibrator accuracy tests
should be traceable to the National
Bureau of Standards.

Response: The NRC reviews proposed
label wording and traceability
assertions before a manufacturer is
authorized to distribute sealed sources.
This provides adequate assurance of
accuracy.

Comment: The regulation requires
mathematical correction or repair if the
dose calibrator shows inaccuracy
greater than 20 percent; Regulatory
Guide 10.8 has a 5 percent trigger level.
Which is the requirement?

Response: The regulation imposes the
requirement: the Regulatory Guide
provides a method for meeting the
requirement. The guide has a more
stringent trigger level so the licensee can
take action before the regulatory limit. is
passed instead of after. However. the
licensee is not required to follow the
Regulatory Guide. The licensee can
specify an alternative method in the
application. The NRC will review the
alternative method to determine
whether it provides adequate assurance
of public health and safety.

Section 35.51 Calibration and check of
survey instruments.

Comment Not all survey instruments
have a built-in check source. If an
instrument is shipped to a calibration
laboratory. the check source reading
that is required at the time of calibration
could be made instead when the
instrument is returned.

Response: The NRC believes the
check source reading made at the time
of calibration is important to
demonstrate that the instrument has not
stopped operating properly since it was
calibrated. Thus the source should
accompany the instrument to the
calibration laboratory. For instruments
that do not have a built-in check source,
the NRC notes that uncalibrated 10
microcurie Cs-137 sources are available
for only S25.

Comment This requirement will
increase personnel dose from handling
the check source. and takes time. A
daily or weekly check is sufficient.

Response: The NRC does not believe
the check source presents a significant
exposure source when compared -to
other sources in the laboratory. but
agrees that a requirement to check
instruments before and after each period
of use may be unnecessarily
burdensome. The section has been
changed to require a daily check.

Comment: With all the errors inherent
in measuring radiation, there is no need
to calibrate a survey instrument within
20 percent; a factor of 2 would suffice.

Response: The NRC believes that a
range of 20 percent provides adequate
leeway in the calibration process. This
is consistent with the recommendation
in ANSI N323-1978. Radiation Protection
Instrumentation Test and Calibration,
section 4.2.2.1.4

Section 35.53 Measurement of
rodiophcrmoceuticai dosages.

Comment: Clarify when the
measurement should be made.

Response: The NRC has purposefully
not specified when the measurement
must be made so as to allow for
different licensees' procedural needs.

Comment It is difficult to remove
iodine-131 therapy dosage containers
from their radiation shields and they
should therefore be exempted from the
measu.rement requirement.

Response: It is very important to
assure that the manufacturer has
supplied the prescribed therapy dosage
so the patient will receive the prescribed
radiation dose. The requirement to
measure therapy dosages remains. The

This repo is available from Amenian National
Standafdo Institute. 1430 Broadway. New York. NY

majority of commenters did not mention
difficulty making the measurement.

Comment." The NRC should allow the
licensee to use the trade name or
abbreviation in place of the generic
name in the dosage measurement
record. These alternative identifications
are equally well-recognized.

Response: The alternative has been
allowed.

Comment- The need for verifying the
activity of manufacturer-supplied unit
dosages is unclear.

Comment" Dose calibrators are too
expensive to require their use for small
programs.

Response: The NRC believes it is
necessary to require an independent
measurement. to the extent possible. to
assure that the patient is receiving the
prescribed dosage. Licensees that
believe the expense of acquiring a dose
calibrator is unwarranted may request
permission to use an alternative method
of assuring that the prescribed dosage is
being administered.

Comment: The rule should not require
the measurement of
radiopharmaceuticals that emit only
beta radiation. Such measurements are
difficult when made in a calibration
laboratory and tenuous when made in
the clinical setting.

Response: The rule has been clarified
only to require the measurement of
photon-emitting radiopharmaceuticals.

Comment. It is not clear whether the
proposed rule applies to brachytherapy
sources.

Response: The proposed rule only
applies to radiopharmaceuticais. The
NRC recognizes that there are spec;al
problems associated with the
measurement of brachytherapy source
activity that must be worked out before
a measurement requirement could be
proposed.

CommenL- It is not clear whether NRC
expects licensees to suspend operations
if the dose calibrator breaks.

Response: The NRC expecti each
licensee to measure dosages before
administering them. Licensees may want
to make arrangements that provide
alternative measurement procedures in
case of equipment breakdown.

Comment The requirement to
measure each dosage will increase
technologist finger exposure.

Response: Any time radioactive
material is handled there is the potential
for exposure. The magnitude of thc
e::posure must be balanced against the
need to handle the material. NRC
believes that the-measurement is
important because if the incorrect
amount of radiopharmaceutical is
administered to the patient, the
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diagnosis or therapy may be
compromised. The NRC believes its
calculations and dose records of
workers who measure dosages indicate
that the amount of exposure is small
compared to the benefit that comes with
assurance that the correct amount of
activity is being administered.

Section'35.57 Authorization for
colibrotiorn and reference sources.

Comment. You should raise the sealed
source design limit from 6 millicuries to
15 millicuries. These reference and
calibration sources are needed by
nuclear medicine clinics for quality
assurance checks and do not pose a
significant radiation hazard when used,
in that setting.

Response: The change has been made.

Section 35.W Syringe shields and
labels.

Comment: NRC should recommend.
but not require. that licensees use
syringe shields when drawing individual
dosages. In sonme cases experience has
revealed that only a leaded-glass
syringe shield permits viewing the
miniscus when drawing dosages--these
syringe shields are expensive and
fragile.

Response: No change has been made.
However. the section has been
reworded to clarify that syringe shields
are only required when preparing
radiopharmaceutical kits.

Comment: The open literature is
ambiguous on the effectiveness of
syringe shields.

Response: The NRC disagrees. Syringe
shields may dramatically reduce finger
dose ("Efficacy of various syringe
shields for 99mTc," NL McElroy. Health
Physics. v41 n3 pp 535-542. September
1981).

Comment: In some hospitals one
individual draws a dosage and then
immediately administers it. In this case
a syringe label is not needed.

Response: The NRC does not believe
this is an unreasonably burdensome
requirement for the few licensees that fit
that description. The NRC considered
drafting criteria that addressed clinics
with one technician but notes that, even
in that case., some misaedministrations
have been caused by accidentally
transposing syringes after drawing two
dosages. Therefore, the benefits from
avoiding misadministrations outweigh
the costs to the licensee.

Comment More information, such as
amount of activity and time of syringe
preparation. should be included on the
label.

Response: The NRC believes the
required information supplies sufficient

information to those handling the
syringes.

Comment: The NRC should allow
color coding of syringes with different
radiopharmaceuticals rather than
requiring the name or abbreviation.

Response: Different manufacturers
use different color schemes for the same
radiopharmacuetical. Allowing the use
of color coding in place of labeling may
lead to misadministrations. Therefore
labeling is required.

Section 35.61 Viol shields and labels.

Comment This label should also
include the lot number. activity, and
expiration time.

Response: This information may be
included in the dosage measurement
records, but is not required by NRC
because these are matters of pharmacy.

Section 35.70 Surveys or
contaminotion and ambient radiation
exposure rate.

Comment- A licensee may
occassionally administer a dosage in the
patient's room. Is a survey necessary
there?

Response: No. However, employees
should be reminded to take care to
collect all potentially contaminated
material.

Comment: The regulation allows a
licensee flexibility in setting removable
contamination levels, then removes that
flexibility by arbitrarily setting a
sensitivity limit of 200 disintegrations
per minute. Can't wipe samples be
evaluated by holding them next to the
GM tube of a survey instrument?

Response: The purpose of setting a
sensitivity limit is to ensure that
samples are not simply compared to the
background counting rate of the
measurement system: that comparison
does not provide a measure of the
amount of radioactivity on the sample.
Action levels indicate when mitigating
action should be taken. The regulation
allows the Radiation Safety Officer to
set different trigger levels for different
areas of use because different levels of
contamination are to be expected in
different areas of use.

Comment: The sensitivity limit of 200
disintegrations per minute is
unnecesary retrictive.

Response: The NRC agrees. For most
of the radionuclides used in medical use,
a sensitivity limit of 2000 disintegrations
per minute provides adequate assurance
of public health and safety. (The NRC
has retained the 200 disintegrations per
minute limit for radiopharmaceutical
therapy rooms. See § 35.315 Safety
Precautions.)

Section 35.75 Release ofpotiens
containing radiopharmoceuticals or
permanent implants.

Comment. The NRC should require
that patients released with residual
radiopharmaceutical or permanent
implants be provided information
regarding the activity of the byproduct
material so that special precautions can
be taken if the patient is re-hospitalized
elsewhere.

Response: The NRC believes the
release criteria, which are similar to
criteria recommended by NCRP (NCRP
Report No. 37. "'Precautions in the
Management of Patients Who Have
Received Therapeutic Amounts of
Radionuclides." Chapter 4 s) provide
adequate assurance of safety. Although
the suggestion is well taken. it seems
most likely that the patient would visit a
physician familiar with the patient's
medical history. In case of emergency
treatment there is no assurance the
patient would be capable of reporting
the information to the attending
physician.

Comment- The proposed rule stated
that the 30-millicurie release limit is
based on NCRP guidance. In fact. NCRP
provides a range of limits.

Response: The NRC meant to imply
that the limit was based on
considerations addressed in the subject
chapter. not that it was adopting an
NCRP recommendation.

Release limits are based on
approximate dose rates emanating from
the source-patient and time-st-a-
distance assumptions for household
members. Although the calculations are
stra*ghtforward. the validity of the
assumptions.(biological half-life of the
radioactive material in the patient for
the radiopharmaceutical used. physical
size of the patient. duration of proximity
and exact distance of household
members) for a specific case is tenuous.
The NRC believes that a 30-millicurie
release limit provides an adequate
measure of public health and safety.

The alternative 6 millirem per hour
criterion has been reduced to 5 millirem
per hour to provide a more conservative
and more easily remembered criterion. It
is the approximate dose rate that would
be expected from a patient with a 30-
millicurie burden of 1-131. the most
radiotoxic byproduct material used for
medical use.

This ftpoet a available hrm KMRP Publhcatom-
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Section 35.80 Technical requirements
that apply to the provision of mobile
nucleor medicine service.

Comment: A ban on the mobile use of
generators seems unnecessary.

Response: The NRC considered this
when drafting the proposed regulation.
but believed the greater public benefit
accrued from the present system under
which generators are received, stored.
and eluted only at a base station. There
were no commenters who demonstrated
that this system deprives some members
of the public of the benefits of diagnostic
nuclear medicine, or that the
requirement to use generators only in a
base station is unduly burdensome.

Comment Mobile service licensees
should be allowed to reconstitute
radiopharmaceuticals at a client's
facility.

Response: The NRC recognizes that
many radiopharmaceuticals should be
used within six hours after
reconstitution, and in some cases within
one hour. Thus. it is possible that the
proposed requirement for mobile
diagnostic nuclear medicine services to
transport only prepared
radiopharmaceuticals may adversely
impact the delivery of services because
the licensee may not be able to reach all
the day's patients within a few hours
after reconstituting the
radiopharmaceuticals at the base
station. Therefore. the section has been
reworded to allow licensees to transport
radiopharmaceutical kits in addition to
prepared radiopharmaceuticals.

Comment. You should not require
quality assurance programs for imaging
equipment. Quality assurance is the
responsibility of the user.

Response: Nuclear medicine
equipment is generally not designed for
daily highway transportation (some
nuclear medicine imaging equipment is
designed to be transported within a
hospital). The possibility of damage to
the equipment during transportation
might lead to useless administration of
byproduct material. Thus, the NRC
believes an equipment performance
check prior to the administration of
radiopharmaceuticals is indicated and is
not unduly burdensome. No change has
been made.
Section 35.90 Storage of volatiles and
gases.

Comment- There is no apparent need
for additional containment systems
when storing xenon. The manufacturer's
original packaging is sufficient. The
ventilation posting requirement should
take care of any problems.

Comment- Clarify what is meant by
storing these materials "in a container
with two barriers against release."

Response: The NRC has re-examined
this proposed requirement and agrees
with the comments. The NRC has
determined that storage in the original
shipping container will provide
adequate control. This does not require
retention of the entire package. but
rather just the radiation shields and
containers.

Section 35-92 Decoy-in-storage.
Comment The requirement to store

waste for ten half-lives is unduly
burdensome. The requirement that the
container surface dose rate be at
background is sufficient.

Response: This section allows for
uncontrolled release of material that
was contaminated with large amounts of
radioactivity. Given that, the NRC
believes that the storage requirement.
which reduces the amount of
radioactivity in the container by
radioactive decay, coupled with a
confirmatory survey is not unduly
burdensome.

Sectians 35.100 Use of
rodiophormoceuticals for uptake.
dilution, and excretion studies, and
35.20 Use of rodiopharrnaceuticals.
generators, and reagent kits for imaging
oand localization studies.

Comment, The requirements to use
diagnostic radiopharmaceuticals in
accordance with the FDA-approved
package insert should be removed. The
risk associated with the administration
of diagnostic radiopharmaceuticals is
too small to justify a regulation that
denies nuclear medicine practitioners
the latitude needed to provide up-to-
date medical care for their patients.

The package insert represents a
summary of available scientific
evidence indicating that a drug is safe
and effective for a particular indication
when used in accordance with the
directions in the package insert. The
FDA does not intend for the package
insert to be a restrictive document: a
physician may use any drug in any
fashion deemed to be in the best interest
of the patient. This is predicated on the
assumption that physicians are
motivated to act in the best interest of
their patients.

New uses of approved
radiopharmaceuticals are developed at
medical research institutions and
reported, along with safety and
effectiveness information, in the
scientific literature. However. the
package insert is usually not updated
because the process for revising a
package insert is expensive and slow.

Manufacturers are not inclined to
shoulder this burden because the
additional sales that would result would
not justify the expense of the revision.

Response: NRC's concern for worker
and public health and safety must be
balanced by the physician's need to
provide proper medical services to !he
patient. The NRC believes that
diagnostic radiopharmaceuticals here
proven to be safe when handled by
individuals with appropriate training.
For diagnostic radiopharmaceuticals.
the requirement to follow the package
insert may have an adverse impact on
the public health and safety because it
prevents physicians from performing
diagnostic clinical-procedures needed
by their patients. and is therefore
withdrawn.

Comment- The NRC should not allow
licensees to change the chemical form of
a radiopharmaceutical.

Response: If a licensee altered the
chemical form of a radiopharmaceut-cal.
the modified radiopharmaceutical would
be a new radiopharmaceutical that
would not be the subject of an FDA
acceptance or approval. Therefore it
would not be authorized for use.

Comment Why does NRC list
approved radiopharmaceuticals in the
regulations? It is only necessary to have
a list available.

Response: The list has been deleted
from the regulation: it will be available
from NRC's regional offices.

Sections 35.120. 35.220. 35.320. 35.520.
35.620 Possession of survey
instruments, and 35.420 A voilobii:--r f
survey instrument

Comment A low level survey meter
cannot be used to survey around a stuc.l
teletherapy source.

Comment The NRC should require at
low level meter for brachytherapy
programs.

Response: Quoting at length from
NCRP Report No. 57. Instrumentation
and Monitoring Methods for Radiation
Protection. Chapter S. Instrumentation:

*If the dose equivalents are smell
compared to the maximum permissible
value, then measurement errors by a
factor of 2 are acceptable ... For dose
equivalents close to the maximum
permissible value, an accuracy of about
30 percent is desirable ... Most of the x-
ray and gamma-ray exposure rate
measurements... are made with small.
portable ionization chambers ... G-44
counters are used in surveys for the
detection of x- and gamma-ray fields.
This generally limits their use to
exposure rates in the range from
background up to a few mR/h.... The
counters respond to the number of
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ionizing events within them and give no
information about the energy associated
with the events. Therefore, they do not
respond with equal count rates to equal
expasuie rates from photons of different
energies.... They are generally used
only for detection rather than
measurement ... G..-M counters are
sometimes used to estimate exposure
rates where the rate is low enough for
the resulting inaccuracy of its
measurement to be unimportant...."

The NRC has reviewed its rationale as
stated in the notice of proposed
rulemaking for requiring certain
licensees to have certain survey
instruments on hand or available. The
only change that has been made is to
require that bracbytherapy licensees
have a detection instrument on hand
because it might be needed to frind a lost
brachytherapy source. The wording of
each section has been revised to better
indicate the range of dose rates the
instrument must be capable of detecting
or measuring.

Section 35.2W Use of
radiopharmoceuticals. generators. and
reagent kits for imaging and localization
studies.

CommenL' The NRC should not list
xenon-133 in a group with
radiopharmaceuticals that are
administered by injection. The
regulations should require agency
approval of areas of use because there
are special ventilation needs for its safe
use.

Response: The training and
experience needed for safe use and the
radiological hazard of all the materials
permitted under each subpart are
similar. The NRC realizes that special
ventilation is necessary for the safe use
of gases and aerosols, and therefore
placed additional requirements in
* 35.205 Control of aerosols and gases.

Section 35.204 Permissible
molybdenum-9 concentmovin.

Comment The NRC notes that dose
calibrators cannot measure accurately
below 10 microcuries. yet proposes that
radiopharmaceuticals not have more
than 0.15 miaucurie of Mo49 per
millicurie of Tc4-m. How is this to be
measured?

Response: The amount of Mo-W in an
elution of Tc-29m is usually measured.
and recorded as a coacnaWrtlon of
microcuries of Mo-W per mlflicurie of
Tc-9n. before usin the ekition. If the
fresh elution hat as little as 200
millicuries of Tc4-. then the licensee
need only demonstrate that there is less
than 15 microcurie ofMo-W in the
elution. Note that this is one-half the
allowed concentration: for sake of this

explanation the NRC assumes that the
freshly eluted Tc-99m is administered
over the next six hours, at which time,
due to the radioactive decay of the Tc-
99m. the Mo-99 concentration would be
about doubled.

Comment: The NRC should require
licensees to notify the NRC in case of
excessive Mo-99 concentration. This
could indicate a widespread
manufacturing defect.

Response: Notification is required
under 10 CFR 21.21(b).

Section 35Z5 Control of aerosols and
gases.

Comment. The need for negative
pressure in a room where aerosols and
gases are used is not apparent given the
other safety measures that are required.

Response: The NRC disagrees. A
patient who is having trouble breathing.
is under mental stress. oris disoriented
may remove the breathing mask that is
used to administer the xenon gas and
spill the dosage. Dispersion of a spill
throughout the workplace. which would
result if the room were at positive
pressure, is not an acceptable cleanup
method. The requirement has been
retained.

Comment: Trapping units should be
checked more frequently.

Response: The NRC notes that there
has not been much study of
breakthrough rates of collection systems.
that are used in the clinical setting.
Given the simplicity of the procedure
used to check for breakthrough. 'The
NRC believes that a more frequent
check may be beneficial and is not
unduly burdensome.

Section 35.315 Safety precaution and
§ 35.415 Sofety pzrecutions.

Comment It is not necessary for the
Radiation Safety Officer and authorized
user to andtrize each visit by an
individual under age IS a a case-by-
case basis.

CommenL" Visits by individuals under
age 18 should only be allowmd in special
cases.

Responve:-The NRC did mat mean to
imply that each individual visit need be
approved. Rather, the NRC reoognizes
that the benefits that migh be derived
by the patient amut be balanoed against
the radiation dose incurred by the
visitor. If the physician determines that
the greater benefit derives from allowing
visits. then a notation on the patients
chart or door that visits are allowed is
all that is needed. No changes have
been made.

Commentr The patient release eriteria
in 1 35.75 may cause unnecessary
radiabion dose to members of the

patient's household and the public from
patients who still have radioactivity.

Response: The sections have been
modified to require the licensee to
provide radiation safety guidance to the
patient prior to release. "Guidelines for
Patients Receiving Radioiodle
Treatment., published by the Society of
Nuclear Medicine, and NCRP Report No.
37. "Precautions in the Management of
Patients Who Have Received
Therapeutic Amounts of
Radionuclides." 7 provide appropriate
guidance.

Section 35.315 Safety precautions.

Comments: The proposed rule appears
to require that extensive safety
precautions be taken when caring for
any patient receiving
radiopharmaceutical therapy while
hospitalized. This does not differentiate
between patients who receive low
dosages and patients who receive high
dosages.

Response: The wording has been
revised to clarify that the safety
precautions are only required when
patients must be hospitalized until the
amount of radioactivity in them is low
enough to allow their release.

Commenv: It is not necessary to
measure the thyroid burden of personnel
who administer encapsulated iodine-
131.

Response: The NRC disagrees. It has
been observed ("Contamination from
Therapeutic 1-231 Capsules," by D. R.
Shearer. et a.l Heoath Physics v49 p81.
July 1985) that individuals who handle
encapsulated iodine-131 may be
exposed to levels of surface
contamination for which thyroid
monitoring is indicated. No change has
been made.

Comment' Does the 2000 dpmfIOOcm=
removable contamination requirement
apply to patient rooms that are released
for imresicted patient use?

Response: No. Because of its greater
radiotoxicity, the removable
contamination limit, for iodine-ll in
patient reams following completion of
high level radiopharmaceutical therapy
is 200 dpm/l00cm 2.

Comment'This section should require
a muvey of the ambient dose rate in
contiguous restricted and unrestricted
areas to demonstrate compliance with
the requirements of Part 20.

Response: The requirement has been
added.
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Comment. We administer several
dosages of 1-131 each week. A weekly
measurement of the technician's thyroid
burden would be sufficient.

Response: The regulation assumes
administration of a therapeutic dosage
is an occasional event. Those licensees
who frequently administer 1-131 may
propose an alternative monitoring
program that would be approved by
license condition.

Comment: There is no need to quarter
a radiopharmaceutical therapy patient
in a private room. These patients can be
quartered safely with teletherapy
patients.

Response: The NRC disagrees. This
would unnecessarily expose patient care
staff and visitors for the teletherapy
patient to removable contamination
from the radiopharmaceutical therapy
patient.

Section 35.400 Use of sources for
brachyt herpy.

Comment The NRC should require
source intensity checks for
brachytherapy sources.

Response: The NRC considered this
but is not convinced that the requisite
equipment and procedures are readily
available. The NRC may address this
matter at a later date in a separate
rulemaking proceeding.

Section 35.406 Brochytherapy sources
inventory.
. Comment: The requirement to count

all the sources after returning to storage
the few that were used will increase
personnel dose.

Response: The licensee need only
count the number of sources returned to
storage. and add that to the number on
hand to determine the total number in
storage. There is no need to count each
source that remained in storage.

Section 35.415 Safety precautions.
Comment. A hospital may have a

radiation-shielded room designed for
two brachytherapy patients. The
proposed requirement to provide a
private room for each patient would not
allow it to efficiently use this resource.

Comment Because the dose rate
around an 1-123 implant patient is only
about 0.2 millirem per hour at one meter,
there is no need for a private room.

Response: In the past. most licensees
ensured low dose rates in uncontrolled
areas by providing brachytherapy
patients with private rooms. The NRC
notes that some licensees have gone to
the expense of shielding a room for
these patients. Portable radiation
shields specifically designed for
brachytherapy use are now
commercially available. Therefore.

shielding is available and provides on
acceptable method of keeping doses in
uncontrolled areas within limits. The
section has been changed to allow
quartering more than one radiation
therapy patient in a room. Licensees are
reminded that, for patient care staff and
visitors, dose limits in Part 20 for
workers and the public apply.

Because the dose rate around these 1-
125 implant patients is very low, the
section has been revised to allow a
licensee to quarter an implant patient
with a patient who is not receiving
radiation therapy if the licensee can
show compliance with criteria for dose
rates in unrestricted areas.

Comment- This section should require
a survey of the ambient dose rate in
contiguous restricted and unrestricted
areas to demonstrate compliance with
the requirements of Part 20.

Response: The requirement has been
added.

Comment. The NRC should also
prescribe radiation safety procedure
requirements for cases in which the
sources are loaded in other than the
patient's room.

Response: The dose rate limits in Part
20 apply. In this case, the NRC cannot
prescribe safety measures specifically
suited to each licensee's needs.

Section 35.500 Use of sealed sources
for diagnosis.

Comment. This subpart should also
allow the use of bone mineral analyzers
that use gadolinium-153.

Response: When the proposed
regulation was drafted the NRC did not
foresee the extent of medical interest.
that would develop regarding the
gadolinium-153 scanner. However,
several commenters recommended it be
included here. The NRC has determined
that the training and experience and
radiation safety procedures needed for
use of gadolinium-153 in a bone mineral
analyzer are similar to those for other
devices in this subpart The NRC has
added this device to this subpart.

Section 35.632 Full calibration
measurements, and § 35.633 Periodic
spot-checks.

Comment. Timer accuracy is not
important because the same timer that is
used in source calibration is used in
patient treatments. Timer constancy is
important and is indirectly checked each
month by measuring the output.
However, timer linearity need not be
checked under the proposed regulation
but is important because many
dosimetry systems can only measure
about 70 rads. while a single treatment
dose may be much higher than this.

Response: The requirement to
measure timer accuracy has been
changed to timer constancy and
linearity. The NRC agrees that
constancy is indirectly checked by
measuring the output, but believes that
the additional assurance of accuracy
that is provided by an independent
check far outweighs the minimal cost.

Section 35.m Radiation Safety
Officer.

Comment: Authorized users have
sufficient training and experience to
oversee the management of a radiation
safety program. To require an
authorized user to be authorized for all
of the types of use authorized by the
license before being designated as the
Radiation Safety Officer is unduly
burdensome.

Response: The requirement has been
modified to allow any authorized user
listed on the license to serve as
Radiation Safety Officer.

Comment" Revise the wording
regarding the one year of full time
experience you require so that a
consultant who gets experience by
working at several institutions over a
.year can be listed as Radiation Safety
Officer.

Response: The NRC believes that the
experience should be gained working
full time at one institution because an
individual serving as a consultant is not
likely to be exposed to the day-to-day
business management problems that
must be effectively dealt with in a
radiation safety program.

Comment: The grandfather clause in
I 3S.902 would require a Radiation
Safety Officer to get additional training
and experience if only one new material
is added to a license.

Response: The NRC recognizes that
new developments in medical care
require changes in radiation safety
procedures for which formal training of
experienced individuals is unnecessary.
Similarly. Radiation Safety Officers are
capable of determining what
requirements apply to the receipt use,
storage. and disposal of new byproduct
material that comes under their
jurisdiction. The requirement has been
relaxed.

Section 35-930 Training for therapeutic
use of radiophormoceuticais.

Comment The proposed rule requires
that authorized users who are not
certified have experience using soluble
phosphorus-32 and colloidal
intracavitary radiopharmaceuticals.
These clinical procedures are not
frequently performed. so it may not be
possible for physicians to get the
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required clinical experience.
Furthermore. physician who only want
to treat hyperthyroidism do not need
experience tretiing thyroid carcinoma.

Respons•e The infrequently performed
Clinical procedures have been removed
from the clinical experience requirement
because experience with them would be
difficult to obtain and they no lonoem
reflect the current state of medical
practice. New sections have been added
delineating training and experience

-,criteria for physicians who only want to.
treat either hyperthyroidism or thyroid
carcinoma.

Section 35.MI Trniru for
Teletherapy Physicist

Comment. One cannot become expert
in teletherapy physics after doing just
one full calibration and working for just
one year. The criteria should be more
stringent.

Response: The NRC notes that the
proposed regulation required one year of
full time training and ahso one year of
supervised full time experience. The
NRC's traning criteria are not designed
to provide assurance of clinical
expertise, but rather adequate assurance
of public health and safety. The NRC
believes this assurance can be gained
with two years of full-time training and
experience.
Section 31.7 Generl hvnse for we

of byproduct material for Certain in
vitro clinical orlabomtory testing.

Comment. The requirement to list In
vitro use on the medical application will
cause more confusion than letting the
current system stand. It has proven
adequate to assure protection of public
health and safety.

Response: The NRC agees that the
current method is adequate. The section
has been revised to reflect current
drafting conventions but is. for practical
purposes. unchanged.
Sections •=72 Mrufactwm and
disufrition of rodi og:Iina ls
conaMirdg byprodu&cW aaj for
medico ume under group liensess=
Manufactune and diariutioa of
generatoar or moeaunt ki't for
preparation of radiopharmoosudbals
containing byproduct nmatenia and
3Z,74 Manufacture and dfibution of
sources or devices continird byproduct
mateial• or medica am

Comament The NRC should mot
require manufacturs to pay an
amendment fee to request approval of
word changes on package inserts that
m necessitated solely because of

NRC's change In nomearlawe. The
NRC should also provide a transition
period during which mnmufacturers may
continue to use package inserts that are
in stock.

Response: The NRC agrees. Th1 final
regulation simply prescribes the
necessary wording. NRC expects
manufacturers to incorporate this
ministerial change in their programs,
and will check for compliance during its
inspections. A transition period has
been added.

Comment. Because some of the old
Part 35 goups were divided and some
were amalgamated, you should provide
a table that clarifies what a
manufactmrer can deliver to a medical
licensee whose license is drafted in
terms of the old Groups I-VL

Responsae A manufacturer may only
deliver to a licensee the byproduct
material authorized by the license. If a
license only lists some of the materials
in a subpart, the licensee is not
authorized to receive the other materials
in the subpart.
V. Derivation Table

The following derivation table
identifies the origin of each section of
the regulation. Origins of sections
include current 10 CFR Parts 1. 20. 30.
and 35. Federa Rester Notices (FRI.
frequently used license conditions.
licensing staff policy. current regulatory
guides (RG%, Office of Inspection and
Enforcement bulletins, the United States
Pharmacopeia. and new text prepared
by staff.
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VL Administrative Statements

Finding of No Significant Envionmentnal
Impact A vailability

The Commission is revising the
regulations governing the medical use of
byproduct material. The Commission
has determined under the National
Environmental Policy Act of 1969. as
amended, and the Commission's
regulations in Subpart A of 10 CFR Part
51. that promulgation of this regulation
is not a major Federal action
significantly affecting the quality of the
human environment and therefore an
environmental impact statement is not
required. The radiation levels and
release of byproduct material authorized
by this regulation are consistent with
the Commission's other regulations and
internationally accepted standards.
Most radiation experts agree that levels
and releases that are within these
regulations and standards will not have
a significant effect on the quality of the
human environment. The assessment
analyzes the possible impact of release
of radioactive patients, the
transportation of byproduct material for
medical use. storage and control of
aerosols and gases, waste disposal by
decay-In-torag, and dose rates outside
teletherapy rooms. The environmental
assessment and finding of no signiicant
impact on which this determination is
based are available for public inspection
at the NRC Public Document Room. 1717
H Street NW. Washington. DC. Single
copies of the environmental assessiment
and finding of no significant impact are

available from Mr. McElroy (see "MO
PIRTHER RMFORMATIOW CONsTer."
heading).

Poperwork Reduction Act Statement

This final rule amends information
collection requirements that are subject
to the Paperwork Reduction Act of 1980
(44 U.S.C. 350M et seq.). These
requirements were approved by the
Office of Management and Budget under
OMB Number 3150-0010.

Pegulatory Analysis

The Commission has prepared a
regulatory analysis on this regulation.
The analysis examines the costs and
benefits of the alternatives considered
by the Commission. The analysis is
available for inspection in the NRC
Public Document Room. 1717 H Street
NW. Washington. DC. Single copies of
the analysis may be obtained from Mr.
McEroy (see "FOR PUwFN!R

•WOMAnoW C0oTAC:." headin.

Reuloatory Fexibiiy Certication

In accordance with section oS(b) of
the Regulatory Flexibility Act of 1990,
the Commission certifies that this rule.
will not have a significant economic
impact on a substantial number of sman
entities. The NRC has issued
approximately 2500 medical licenses
under 20 CFR Part 35. Of these.
approxitately 2200 ar held by
Institutions and approximately 300 by
individual physicians. Most of the
institutional licensees are community

hospitals. The NRC has adopted size
standards that classify a hospital as a
small entity if its average gross annual
receipts do not exceed $3.5 =min and
a private practice physician as a small
entity if the physician's annual gross
receipts are $1 million or less. Under
these size standards, some NRC medical
licensees could be considered "small
entities" for purposes of the Regulatory
Flexibility Act.

The number of medical licensees that
would fall into the small entity category
does not constitute a substantial number
for purposes of the Regulatory
Flexibility Act.
- The primary objective of the rule is to
simplif the medical licensing process
by consolidating requirements without
lessening the protection necessary for
public health and safety. This has been
accomplished by incorporating
frequently used license conditions into
the regulations and eliminating or
modifying requirements that are not
essential to the protection of public
health and safety. These steps will make
it easier for persons to determine what
is required to obtain a license and what
Is required of licensees. Therefore. there
should not be a significant economic
impact on these small entities.

The Commission has prepared a
regulatory analysis for this regulation
which contains information concerning
the anticipated economic effect of this
regulation on licensees and presents the
basis for the Commission's belief that
the regulation will not result in
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significant additional costs to any
licensees. It is available for public
inspection in the NRC Public Document
Room at 1727 H Street NW.,
Washington. DC. Single copies are
available from Mr. McElroy (see "FOR
FUMER INFORMATION CONTAC.'"
'heading).

Resolution of Petition for Rulemcking
PRM 35-2

The American Association of
'Physicists in Medicine filed a petition
regarding dosimetry equipment
calibration frequency (Petition Docket
No. PRM 35.Z-2 see 47 FR 4311. January
29. 1982). This rulemaking resolves that
petition in J 35.630 Dosimetry
equipment. The petition is granted
essentially as recommended by the
petitioner.

List of Subjects

10 CFR Part 30

Byproduct material Government
contracts. Intergovernmental relations.
Isotopes. Nuclear materials, Penalty.
Radiation protection, Reporting and
recordkeeping requirements.

10 CMr Pant 31

Byproduct material, Labeling. Nuclear
materials. Packaging and containers.
Penalty. Radiation protection. Reporting
and recordkeeping requirements.
Scientific equipment.

10 CFR Part 32

Byproduct materials. Labeling.
Nuclear materials. Penalty. Radiation
protection. Reporting and recordkeeping
requirements.

10 CFR Paoz 35

Byproduct material Drugs. Health
devices. Health professions.
Incorporation by reference. Medical
devices. Nuclear materials.
Occupational safety and health. Penalty.
Radiation protection, Reporting and
recordkeeping requirements.

10 CFR Part 40

Go•ernment contracts. Hazardous
materials-transportation. Nuclear
materials. Penalty, Reporting and
recordkeeping requirements. Source
material. Uranium.

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. 533 the NRC is
adopting the following revision of 20
CFR Part 35 and the following
amendments to 10 CFR Parts 30.31. 32.
and 40.
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APPENDIX T

Considerations in Making Radiation Safety Program Changes
(See § 35.31.)

The regulations allow the licensee to make changes that are not potentially
important to safety in radiation safety procedures, and in equipment. When
making changes, it is the licensee's responsibility to ensure that the result
will be in accord with the regulations and license conditions. Any change must
be reviewed for radiation safety considerations before it is approved.

You should consider the following before making an application for a license
amendment or making changes. Not all the questions apply to all changes. There
may be other questions you should consider before making changes.

General

1. Proposed changes should be fully explained.
2. Do not include unexplained acronyms, abbreviations, or undefined words.
3. Spell out measurement units such as millicurie, microcurie, and millirem

per hour; use the abbreviations only in calculations or log sheets.
4. Identify, by name or office, who is responsible for doing each task.

Room Changes

1. Whi is the change needed?
2. What materials, and how much of each, will be used in the room?
3. Can the room be secured in case of spills?
4. Can the room surfaces be cleaned?
5. Is the room adequately ventilated?
6. Does the room provide radiation shielding?
7. What are the anticipated doses each week in the room and in surrounding

areas?
8. What are surrounding areas used for? What might they be used for in

the future?
9. Can the old room be cleaned, surveyed, and released for unrestricted use?

Equipment Changes

1. Why is the change needed?
2. Was the equipment designed for the intended purpose?
3. For detection and measuring equipment:

a. What is the lowest level of detection for the equipment?
b. What is the level of detection required?.
c. Will the instrument be compromised by ambient radiations,

light, temperature, humidity, or chemicals in the area?
d. In case it fails, is backup equipment available, and can it

6e repaired in a timely fashion?
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4. For protection equipment:

a. What level of protection does it provide?
b. What is the required level of protection?

.c. In.case it fails, is backup- equipment available, and can it
be repaired in a timely fashion?

Procedure Changes

1. Why is the change needed?
2. What doses or dose rates apply to the individuals affected by the change?
3. For each step in the procedure, what things are likely to go wrong either

because of equipment failure or human error?
4. What are the likely cohsequences of problems noted in Question 3?
5. What steps can be taken to mitigate the consequences noted in Question 4?
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APPENDIX U

Recommended Support Equipment and Services

Depending on the type of use and the size of the program, you will need
various types of equipment and services to support your radiation safety program.
The suggested list provided here does not include the many disposable or
reusable items that are also necessary. Also, the list is not all-inclusive,
and all items are not absolutely necessary.

Needs are divided to correspond to the subparts of Part 35 that describe
different'types of medical uses of byproduct material. While instrumentation
overlaps among subparts, duplication is generally not necessary unless an
instrument is to be dedicated to a single area of use or a single user.
Descriptions of some of the items.follow the list.

Subpart D

1. Radiation detection survey meter
2. Dose calibrator
3. Constancy check source
4. Sealed sources for dose calibrator accuracy test
5. Constancy check source for uptake, dilution, and excretion equipment
6. Leak-test service for sealed sources
7. Syringe shield
8. Personnel monitoring service
9. Survey meter calibration service
10. Vial shields
11. Personnel shields

Subpart E

1. Radiation detection survey meter
2. Radiation measurement survey meter
3. Dose'calibrator
4. Constancy check source
5. Sealed sources for dose calibrator accuracy test
6. Leak-test service for sealed sources
7. Syringe shield
8. Hot lab area monitor
9. Flood source for gamma cameras
10. PLES, bar, orthogonal-hole, or quadrant phantom for gamma cameras
11. Lead L-block
12. Fume hood
13. Radioactive aerosol and gas administration system and trap
14. Personnel monitoring service
15. Survey meter calibration service
16. Vial shields
17. Personnel shields

Subpart F

1. Radiation detection survey meter
2. Radiation measurement survey meter
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3. Dose calibrator
4. Constancy check source
5. Sealed sources for dose calibrator accuracy test
6. Leak-test service for sealed sources
7. Syringe shield
8. Fume hood
9. Personnel' monitoring service
10. Survey meter calibration service
11. Vial shields
12. Personnel shields

Subpart G

1. Radiation detection survey meter
2. Radiation measurement survey meter
3. Lead L-block
4. Remote handling tools
5. Shielded transport cart
6. Shielded storage safe
7. Leak-test service for sealed sources
8. Personnel monitoring service
9. Survey meter calibration service
10. Personnel shields

Note: If you are authorized for only a Sr-90 ophthalmic applicator, only a
storage safe or built-in locked storage cabinet and leak-test service
are necessary.

Subpart H

1. Secure storage area
2. Leak-test service for sealed sources
3. Radiation monitoring service for measuring dose rates from packages with

replacement sources and decayed sources.

Subpart I

1. Radiation measurement or radiation detection survey meter
2. Room monitor
3. Patient viewing system
4. Leak-test service
5. Calibrated dosimetry system
6. Spot-check dosimetry system
7. Direct-reading pocket dosimeters
8. Personnel monitoring service
9. Teletherapy physicist service
10. Survey meter calibration service

Descriptions

A radiation detection survey meter usually has a GM tube or NaI(T1) crystal
detector. The scale may be labeled in cpm or mR/hr. It is useful for detecting
microcurie amounts of radioactivity and indicating approximate exposure levels.
If it is calibrated in mR/hr, the most sensitive scale will probably have a
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full-scale deflection between 0.1 and 1.0 mR/hr. It can be used for measuring
small amounts of radioactivity if the user has measured its detection efficiency
(cpm/dpm)'for the radionuclide being measured.

A radiation measurement survey meter can actually measure mR/hr. The detector
is an ionization chamber, which is usually much larger than a GM tube. The
scale is labeled in mR/hr, and the most sensitive scale usually will have a
full-scale deflection between 1 and'I0 mR/hr.

The. dose calibrator uses an ionization chamber or GM detectors to determine the
amount of radiation given off by a syringe or vial containing radioactive ma-
terial. The logic system within the calibrator can then calculate the amount
of radioactivity in the sample. Most dose calibrators have a digital display
with either a "select range" switch or an automatic range-switching circuit.
The final display is in microcuries, millicuries, or curies. A dose calibrator
can measure from a few microcuries to a few curies. It is not sensitive
enough to measure contamination wipe samples.

A constancy check source is a sealed source with the date of manufacture,
radioisotope, and approximate activity noted.

A dedicated check source is a long-lived radioactive source used to check the
day-to-day constancy of an instrument. The same source (a "dedicated" source)
must be used every day so that the user knows what reading to expect from the
instrument. The source may also be used for other purposes.

The sealed sources for dose calibrator accuracy are also sealed sources with
the date of manufacture and radioisotope noted. However, the activity will be
certified to within a few percent by the manufacturer. These need not be on
hand if the dose calibrator accuracy test is done by a contract service.

The leak-test service may be done in-house or performed as a contract service.
Leak-test wipes cannot be measured in a dose calibrator, and a GM survey meter
may not be sensitive enough to detect contamination on a wipe sample. Usually
a well-type NaI(Tl) crystal with a ratemeter is necessary to assay gamma-emitter
leak-test wipes. To determine the efficiency of detection, a sealed source
with the same radioisotope as the source being tested is used, but its activity
should be between 0.1 and 10 microcuries. This activity will be certified by
the manufacturer to an accuracy within a few percent.

The hot lab area monitor usually has a GM detector, and the scale may be
labeled in cpm or mR/hr. It should be sufficiently sensitive to detect an
unshielded patient dose left lying unshielded anywhere in the hot lab.

The flood source for gamma cameras may be either one that is sealed or one
that is filled by the user. The sealed sources usually contain about 5 milli-
curies of Co-57. The sources that can be filled by the user usually have a
removable screw in a port through which radioactive material can be injected
each morning.

PLES, bar, orthogonal-hole, and quadrant phantoms are used to monitor geometric
linearity and resolution capability in gamma cameras. This type of test
should be run weekly according to the instructions supplied by the manufacturer
or the instructions in Appendix E to this guide.
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A fume hood should have an adjustable sash. It should be directly vented to the
outside air. The face velocity should be approximately 100 linear feet per minute
with the sash at its normal location. T 5is should be measured with a velometer.
If one is not available, hang a strip o& tissue paper about 1 inch wide and 3 inches
long from the bottom of the sash; at the proper face velocity, it will be gently
deflected into the hood.

A teletherapy room monitor usually has a GM detector and either a scale labeled
in mR/hr or annunciator lights indicating when the source is on and off. It
must be installed so it can be easily seen when entering the teletherapy room.
A backup power supply must be provided.

When used by teletherapy technicians, direct-reading or indirect-reading pocket
dosimeters provide an immediate indication of personnel whole body exposure in
case of an accidental exposure. These should be calibrated using the source
and procedure used for calibrating survey meters.

Personnel shields are used to shield workers from radioactive patients. They
may be mobile upright shields in the nuclear medicine clinic or a patient's
room when a technician or nurse must stay beside a patient, or they may be
lead sheets used to shield transporters from patients in wheelchairs.
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APPENDIX-V

Filing System

The purpose of a filing system is to allow for the quick access of records.
The system should be constructed to allow a person who is not familiar with the
system to use it with minimal'training. I1f you-have not established a system,
the one described below may be helpful. In addition to NRC-licensed activities,
ft includes sections for State-licensed natural and accelerator-produced radio-
active material programs, x-ray survey and maintenance reports that are some-
times maintained by the Radiation Safety Officer, and various safety committees.

The filing system described contains two parts: The first part includes
Sections A and 0-9 for files that are small or occasionally accessed. The
second part consists of five looseleaf notebooks used to file records that are
large, frequently accessed, or easily filed in alphabetical or chronological
order.

Section A -- Active Projects

Set up an individual file for each project, e.g., planning a new radioisotope
lab or x-ray installation or a research project. Label each file with a short
title. File chronologically with new material in front. For example:

Shielding calculations for new x-ray room
TLD project
Registration and travel to summer meeting

Section 0 -- Forms

Set up a file for master copies of the forms you use in your facility and a
file for copies of each form. Label the files as indicated.

0.1 Masters
0.2 Personal Exposure Monitor Applications
0.3 Exposure History Request
0.4 Exposure History Report
0.5 Teletherapy Monthly Check
0.6 Nuclear Medicine Daily Survey
0.7 Survey Meter Calibration
0.8 Sink Disposal Logs
0*9 Vented Release Logs
0.10 Decay-In-Storage Release Records
0.11 Room Survey Master Forms

etc.

Section I -- Committees

Each subsection of this section is devoted to a single committee. In some
cases, the file will contain only meeting minutes. In other cases, the file
may also include a committee charter, curricula vitae of members, and topical
reports.
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1.1 Radioactive Drug Research Committee
1.2 Hospital Safety Committee
1.3 Research Safety Committee'
1.4 Research Review Committee
1.5 Radiation Safety Committee

etc.

Section 2 -- NRC License

2.1 License Applications, License
2.2 Amendment Requests, Amendments
2.3 Photocopies of License
2.4 Records of Minor Changes
2.5 Inspection Reports and Replies
2.6 Visiting Authorized User Credentials
2.7 Misadministration Reports
2.8 Other Correspondence

etc.

Section 3 -- Inventories, Surveys, and Waste

3.0 Inventory Summary Sheet
3.11 Nuclear Medicine Surveys and Inventory Summaries
3.12 Research Lab Surveys and Inventory Summaries
3.21 I-Therapy Room Release Surveys
3.22 Brachytherapy/Sealed Source Quarterly Inventory and Survey
3.23 Leak-Test Records
3.30 Room Survey Sets for Future Use
3.41 Annual Sink Disposal Summary
3.42 Annual Vent Disposal Summary
3.43 Hot Lab Sink Disposal Logs
3.44 Research Lab Sink Disposal Logs
3.45 Decay-In-Storage Release Logs

etc.

Section 4 -- Contract Services

4.1 Personal Dosimetry Service Contract
4.2 Change Forms
4.3 Monthly Exposure Reports
4.4 Waste Shipment Contract
4.5 Transfers of Byproduct Material

etc.

Section 5 -- Training Lecture Outlines, Handouts, and Attendance Logs

5.11 Nonradiology Physicians
5.12 Nonradiology Technologists
5.21 Radiology Physicians
5.22 Radiology Technologists
5.31 Administrators
5.32 Security
5.33 Physical Plant
5.34 Housekeeping
5.35 Animal Research Facility
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5.41 Nursing--General Radiation Safety
5.42 Nursing for Brachytherapy
5.43 Nursing for Iodine Therapy
5.51 Brachytherapy Team
5.52 Diagnostic Nuclear Medicine Personnel
5.53 Therapeutic Nuclear Medicine Personnel
5.54 Teletherapy Personnel
5.61 In Vitro Users

etc.

Section 6 -- Radiation Safety Equipment on Hand

Set up an individual file for each piece of equipment. The file should contain
the user's manual, guarantee, service reports, and calibration reports. File
alphabetically by manufacturer.

Section 7 -- Incidents

7.1 Personnel Exposures
7.2 Spills or Losses with No Personnel Exposure
7.3 Procedural Incidents

Section 8 -- State-Regulated Sources

8.1 X-ray Registration Sheets
8.2 NARM License Application, License

Set up an individual file for each piece of radiographic equipment. The file
should contain the user's manual, guarantee, service reports, and inspection
and calibration reports. File by room number. For portable x-ray machines,
file by manufacturer's name or normal storage location.

Section 9 -- Facility Description

Set up files for blueprints, drawings, and permanently ins-talled equipment such
as incinerators, fume hoods, and walk-in boxes.

Loose-Leaf Notebooks

1. Dosimetry Service Monthly Packing Slips. Checkmark each name when the
monitor is returned at the end of the monitor period. This will highlight
persons who are not returning monitors promptly for processing.

2. Personnel Dosimetry Individual Applications. Behind each individual's
application form, file copies of previous employment exposure, incidents,
requests for previous employment exposure, and bioassay results.

3. Budget and Purchase Orders

4. NRC Regulatory Guides -- Divisions 8 and 10

5. Standard Operating Procedures

6. NRC Rules and Regulations
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APPENDIX W

Bibliography

Title 10, Code of Federal Regulations'

Part 19 - Notices, Instructions, and Reports to Workers; Inspections

Part 20 - Standards for Protection Against Radiation

Part 21 - Reporting of Defects and Noncompliance

Part 30 - Rules of General Applicability to Domestic Licensing of.Byproduct
Material

Part 31 - General Domestic Licenses for Byproduct Material

Part 32 - Specific Domestic Licenses To Manufacture or Transfer Certain Items
Containing Byproduct Material

Part 33 - Specific Domestic Licenses of Broad Scope for Byproduct Material

Part 35 - Medical Use of Byproduct Material

Part 40 - Domestic Licensing of Source Material

Part 70 - Domestic Licensing of Special Nuclear Material

Part 71 - Packaging and Transportation of Radioactive Material

Part 170 - Fees for Facilities and Materials Licenses and Other Regulatory
Services Under the Atomic Energy Act of 1954, As Amended

USNRC Regulatory Guides 2

Regulatory Guide 8.4, "Direct-Reading and Indirect-Reading Pocket Dosimeters"

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

Regulatory Guide 8.13, "Instruction Concerning Prenatal Radiation Exposure"

Regulatory Guide 8.18, "Information Relevant to Ensuring That Occupational
Radiation Exposures at Medical Institutions Will Be As Low As Reasonably
Achievable"

'Title 10 of the Code of Federal Regulations is available from the Superintendent
of Documents, U.S. Government Printing Office, Washington, DC 20402.

2 NRC documents may be purchased from the U.S. Government Printing Office, Post
Office Box 37082, Washington, DC 20013-7082, or the National Technical Information
Service, Springfield, VA 22161.
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Regulatory Guide 8.20, "Applications of Bioassay for 1-125 and 1-131"

Regulatory Guide 8.23, "Radiation Safety Surveys at Medical Institutions"

Regulatory Guide 10.2, "Guidance to Academic Institutions Applying for Specific
Byproduct Material Licenses of Limited Scope"

Regulatory Guide 10.5, "Applications for Type A Licenses of Broad Scope"

Draft Regulatory Guide FC 414-4,3 "Guide for the Preparation of Applications
for Licenses in Medical Teletherapy Programs"

Other NRC Publications 2

A. Brodsky, "Principles and Practices for Keeping Occupational Radiation
Exposures at Medical Institutions As Low As Reasonably Achievable," NUREG-0267,
Revision 1, USNRC, Washington, DC, October 1982.

N. L. McElroy and A. Brodsky, "Radiation Protection Training for Personnel
Employed in Medical Facilities," NUREG-1134, USNRC, Washington, DC, May 1985.

Technical Reports

Bureau of Radiological Health, "Radiation Safety in Nuclear Medicine: A
Practical Guide," Department of Health and Human Services (HHS) Publication
FDA 82-8180, November 1981.

Center for Devices and Radiological Health, "Recommendations for Quality
Assurance Programs in Nuclear Medicine Facilities," HHS Publication FDA 85-8227,
October 1984.

International Atomic Energy Agency (IAEA), "Monitoring of Radioactive Contamina-
tion on Surfaces," Technical Report Series No. 120, 1970.4

IAEA, "Handbook on Calibration of Radiation Protection Monitoring Instruments,"
Technical Report Series No. 133, 1971.4,

International Commission on Radiological Protection (ICRP), "General Principles
of Monitoring for Radiation Protection of Workers," Report No. 12, Pergamon
Press, Elmsford, NY, 1969.s

3 Draft regulatory guides may be obtained at no charge by writing to the U.S.
Nuclear Regulatory Commission, Washington, DC 20555, Attention: Director,
Division of Information Support Services.

4 IAEA reports may be obtained from UNIPUB, Inc., 345 Park Avenue South,
New York, NY 10010.

sICRP reports may be obtained from Pergamon Press, Maxwell House, Fairview
Park, Elmsford, NY 10523.

W-2



International Commission on Radiation Units and Measurements (ICRU), "Certifi-
cation of Standardized Radioactive Sources," Report No. 12, Washington, DC,
1968.6

National Council on Radiation Protection and Measurements (NCRP), "Precautions
in the Management of Patients Who Have Received Therapeutic Amounts of Radio-
nuclides," Report No. 37, Washington, DC, 1970.7

NCRP, "Radiation Protection for Medical and Allied Health Personnel," Report
No. 48, Washington, DC, 1976.7

NCRP, "Instrumentation and Monitoring Methods. for Radiation Protection,"
Report No. 57, Washington, DC, 1978.7

NCRP, "A Handbook of Radioactivity Measurement Procedures, Second Edition"
Report No. 58, Washington, DC, 1985.7

NCRP, "Operational Radiation Safety Training," Report No. 71, Washington,
DC, 1983.7

ANSI Standardss

American National Standards Institute (ANSI), ANSI N13.2-1969 (R1982),
"Administrative Practices in Radiation Monitoring (A Guide for Management),"
New York, NY.

ANSI N13.4-1971 (R1983), "Specification of Portable X- or Gamma Radiation
Survey Instruments," New York, NY.

ANSI N13.5-1972 (R1982), "Performance and Specifications for Direct Reading
and Indirect Reading Pocket Dosimeters for X- and Gamma Radiation," New York, NY.

ANSI N13.6-1966 (R1982), "Practice for Occupational Radiation Exposure Records
Systems," New York, NY.

ANSI N14.5-1977, "Leakage Tests on Packages for Shipment of Ra'ioactive
Materials," New York, NY.

ANSI N42.12-1980 (R1985), "Calibration and Usage of Sodium Iodide Detector
Systems," New York, NY.

ANSI N42.13-1985, "Calibration and Usage of Dose Calibrator Ionization Chambers
for the Assay of Radionuclides," New York, NY. (Revision of ANSI N42.13-1978)

6 ICRU reports may be obtained from ICRU Publications, 7910 Woodmont Avenue,
Suite 1016, Bethesda, MD 20814.

7 NCRP reports may be obtained from NCRP Publications, 7910 Woodmont Avenue,
Suite 1016, Bethesda, MD 20814.

8 ANSI standards may be obtained from the American National Standards Institute,
Inc., 1430 Broadway, New York, NY 10018.
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ANSI N42.15-1980 (L.385), "Performance Verification of Liquid Scintillation
Counting Systems," New York, NY.

ANSI N44.1-1973 (R1984), "Integrity and Test Specifications for Selected
Brachytherapy Sources," New York, NY.

ANSI N44.2-1979 (R1984), "Leak Testing Radioactive Brachytherapy Sources,"
.New York, NY.

ANSI N44.3-1973 (R1984), "Thyroid Radioiodine Uptake Measurements Using a Neck
Phantom," New York, NY.

ANSI N323-1978 (R1983), "Radiation Protection Instrumentation Test and Calibra-
tion," New York, NY.

ANSI N449-1974 (R1984),' "Guidelines for Maintaining Cobalt-60 and Cesium-137
Teletherapy Equipment," New York, NY, 1973.

ANSI N449.1-1978 (R1984), "Procedures for Periodic Inspection of Cobalt-60 and
Cesium-137 Teletherapy Equipment," New York, NY, 1978.

Other Resources

Blatz, Hanson, Editor, Radiation Hygiene Handbook, McGraw-Hill, New York,
NY, pp. 22-27, 1959.

Cember, Herman, Introduction to Health Physics--Second Edition, Pergamon Press,
New York, NY, 1983.

Sanborn, Jeffrey, Radiation Safety During Nursing Care of Patients Receiving
Internal Radiotherapy, Maine Medical Center, 22 Bramhall Street, Portland, ME,
04102 (undated).

Shapiro, Jacob, Radiation Protection--A Guide for Scientists and Physicians,
Second Edition, Harvard University Press, Cambridge, MA, 1981.

Steere, Norman V., Editor, Handbook of Laboratory Safety, chapter on "Determin-
ing Industrial Hygiene Requirements in Installations-Using Radioactive Mate-
rials," pp. 482-502; also "Basic Units -of Radiation Measurement," pp. 391-426,
CRC Press, Inc., 2000 N.W. 24th Street, Boca Raton, FL 33431, 1970.

Wang, Yen, Editor, Handbook of Radioactive Nuclides, Part VIII, "Radiation
Protection and Regulation," CRC Press, Inc., 2000 N.W. 24th Street, Boca Raton,
FL 33431, pp. 573-831, 1969.
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EXHIBIT I

NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION
(1.84) APPROVED BY 0Wi0 CF:R 30.* 32. 33.34. 2 115"1203,.S0 and APPUCATION FOR MATERIAL UCENSE •vom53.-

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES

OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

FEDERAL AGENCES FILE APPLICATIONS WITH:

U.S. NUCLEAR REGULATORY COMMISSION
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY. NS
WASHINGTON. cC 2MES

ALL OTHER Pknos FILE APPICATow AS FOLLOWS. IF YOU ARE
LOCATED IN:

CONNECTICUT. DELAWARE. OISTICT OF COLUMBIA. MAINE. MARYLAND.
NASSAO4WUSETI'. NEW JERSEY. NEW YORK. PENNSYLVANIA. RHODE ISLAND.
OR VERMONT. SEND APPLICATIrNS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION I
NUCLEAR MATERIAL SECTION S
631 PARK AVENUE
KING OF PRUSSIA PA 1940

ALABAMA. FLORIDA. GEORGIA. KENTUCKY. NSEIPPI. mORTH CR..•UN
PUERTO RICO, SOUTH CARODULATENNESSE. VIRGINIA. VIRGM ISLANDS, OR
WErT VIRGINIA. SEND APLCATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION II
MATERIAL RADIATION PROTECTION SECTION
101 MARIETTA STREET. SUITE 29110
ATLANTA, GA 30313

IF YOU ARE LOCATED IN:

ILLNOIS. INDIANA. IOA MICIGAN. MINNESOTA. IMOURI. OHIO. OR
WISCONPN. SEND APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION III
MATERIALS LICENSING SECTION
799 ROOSEVELT ROAD
GLEN ELLYN. IL 60137

ARKANSAS. COLORADO IDAHO. KANSAM. LOUISANA. MONTANA. NEBRASKA.
NEW MEXICO. NORTH DAiKOTA. OKLAHOMA. SOUTH DAKOTA. TEXAS. UTAH,
On WYOMING. SE• APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION IV
MATERIAL RADIATION PROTECTION SECTION
611 RYAN PLAZA DRIVE. SUITE 1WO
ARLINGTON. TX 76011

ALASKA, ARIZONA. CAUFORNIA. AWAIJI. NEVADA. OREGON. WASHINGITON.
AIROUS TERRITORIES AND PIO 4 i IN TH4E PAIFIC. SEND APPLICATIONS
70:

U.S. NUCLEAR REGULATORY COMMISSION. REGION V
MATERIAL RADIATION PROTECTION SECTION
1450 MARIA LANE. SUITE 210
WALNUT CREEK. CA 94S96

PERSONS LOCATED IN AGREEMENT STATES $D APPLICATIONS TO THE U.S. NUCLEAR REGULATORY COMASSI ONLY IF THEY WI TO P E AND UE LICENSED MATERIAL
Mi STATES SUBJECT TO U.& NUCLEAR REGULATORY COMMIlON JURRISICTION.

1. THIS IS AN APPLICATION FOR f w p w) 2. NAME AND MAILING ADDRESS OF APPLICANT J1.okdZ* Ca"J

A. NEW LICENSE

S. AMENDMENT TO LUCENS NUMMER

C. RENEWAL OF LICENSE NUMBER

3. ADOPES•ESI WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED.

4. NAME OF PERSON TO SE CONTACTED ABOUT THIS APPUCATION TELEPHONE NUMBER

SUBMIT ITEMS 5ITROUGH ?1 ON xl a 11 PAPER. THE TYPE AMC SCOPE OF INFORMATION TO BE PROVIDED IS DESCRISBED IN THE UICENSE APPLICAT;,ON GUIDE.

S. RADIOACTIVE MATERIAL
a. EWm wnI&meinu ft~. b. va.M lorM 1 0 mW ta.w M cn. . =W aanmo 6. PURPOSEISI FOR WHICH LICENSED MATERIAL WILL BE USED.

INDIVIODUALIS P REWONSIBLE FD3R RADIATION SAFETY PROGRAM AND THEIR S TRAINING FOR INDIVIDUALS WORKING 1N 0R PPEUENTNG RESTRICTED AREAS.
TRAINING AND EXPERIENCE.

9. FACILITIES ANR EQIPI•MNT. 1 RADIATION SAFETY PROGRAM.

12. LICENSEE FEES 4 IO COR 170OA.•M w,, 4712.31)

11. WASTE MANAGEMENT. FECTGR

BINDING UPON THE APPLICANT.
THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CER,'F:CATION ON BEHALF OF THE APPCICANT. NAMED IN ITEM 2. CERTIFY THAT THIS APPLICATION IS
PREPARED IN COK'FORMITY WITH TITLE 10. CODE OF FEDERAL REGULATIONS. PARTS 30. 2.33.34.35. AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN
IS TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF.

WARNING: 18 U.S.C. SECTION 601 ACT OF JU•E 25. 194. E2 STAY. 749 MAKES IT A CRIMINAL CFFEr4E TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION
To ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISOICTION.

SIGNATURE-CERTIFIrING OFFICER "TYPED•/RNTED NAME rTITLE 1DATE

la VOLULTA-' E,.,NONiiC DATA
---- %A=S U.L &Ul - b . NUMBER OF EMPLOYEES frowf for d, WOULD YOU BE WILLNG TO FURNItSH COST INFORMATION lamil.afOWS1wffhaum

ElM--3.M me mdws I'ov wkwaA -. 1 cW 'na ON THE ENOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE
PROPOSED NRC REGULATIONS THAT MAY AFFECT YOU' PNRCmpi94owo~

- SM-10 c7. NUMBER OF BEDS
-- S;•->- Siam Y•'ES r-!No

FOR NRC USE ONLY

TYPE OF FEE FEE LOG FEE CATEGORY COMMENTS APPRDVED BY

AMOUNT RECEIVED NMECK N ER DATE

PRIVACY ACT STATEMENT ON THE REVERSE
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EXHIBIT 1 (Continued)

PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the follow-
ing statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form
313. This' information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1, 1975).

1. AUTHORITY: Sections 81 and 161 (b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201 (b)).

2. PRINCIPAL PURPOSE(S): The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30, 32, 33, 34, 35 and 40 to determine whether the application meets the requirements of the Atomic Energy Act of
1954, as amended, and the Commission's regulations, for the issuance of a radioactive material license or amendment
thereof.

3. ROUTINE USES: The information may be (a) provided to State health departments for their information and use;
and (b) provided to Federal, State, and local health officials and other persons in the event of incident or exposure,
for their information, investigation, and protection of the public health and safety. The information may also be dis-
closed to appropriate Federal, State, and local agencies in the event that the information indicates a violation or potential
violation of law and in the course of an administrative or judicial proceeding. In addition, this information may be trans-
ferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for an NRC decision or to
an appropriate Federal agency to the extent relevant and necessary for that agency's decision about you.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT- PROVID-
ING INFORMATION: Disclosure of the requested information is voluntary. If the requested information is not furn-
ished, however, the appication for radioactive material license, or amendment thereof, will not be processed. A request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2.790. Withhold-
ing from public inspection shall not affect the right, if any, of persons properly and directly concerned need to inspect
the document.

5. SYSTEM MANAGER(S) AND ADDRESS: U.S. Nuclear Regulatory Commission
Director, Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
Washington, D.C. 20555

EXH-4

NRC FORM 313-



EXHIBIT 2

SUPPLEMENT A

SULPLEMENT U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE -

AUTHORIZED USER OR RADIATION SAFETY OFFICER

i. NAME OF PROPOSED AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. FOR PHYSICIANS, STATE OR
TERRITORY WHERE LICENSED

3. CERTIFICATION

SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED
A C

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIOUES

TYPE AND LENGTH OF TRAINING

CLOCK HOURS IN CLOCK HOURS OF
FIELD OF TRAINING LOCATION AND DATE S) OF TRAINING LECTURE OR SUPERVISED

A LABORATORY ON-THE-JOB
EXPERIENCE

a. RADIATION PHYSICS AND
INSTRUMENTATION

b. RADIATION PROTECTION

r MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

d. RADIATION BIOLOGY

a.RADIOPHARMACE UTICAL
CHEMISTRY

L EXPERIENCE WITH RADIATION. (Actual um of Radioistopes or EQuivalent Exprience)

ISOTOPE tamCt USED AT ONE TIME: LOCATION CLOCK HOURS TYPE OF USE
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EXHIBIT 3

SUPPLEMENT B

SUPPLEMENT U. S. NUCLEAR REGULATORY COMMISSION

PRECEPTOR STATEMENT

SiPOlem wit 8 wstb c@mPked by Vi #plicatphysuicswspcemptue. If mewiwi twiepmmwor aneciny 0doJffnt
vxpewnce. obvin a 'epamm strahlmlt fmam ewl.

I. PROPOSED PHYSICIAN USER'S NAME AND ADDRESS

F?;ULL NAME

STREET ADDRESS

KEY TO COLUMN C
PERONAL PARTICIPATION S4OULPD CONISIT OF:

1.Sugervised einmuuigtion of patietm to dtermine the ault bilitY for
radolbtOpe8 €lauoSI aend/or trimtnnt end reaomnernmition for
pwespbd dom

2-CllatbIon In dome cllbrmion and scUai acirnltramton of dose
to the patient induding cmilation o the radiation done. related
n•awumts and plotting of data.

3-Adauete p wlof training tO enable phyasician to manegp radioactive
patients and follow patieont through la oss and/or Cours of
tetmennt.

ENCE OF ABOVE NAMED PHYSICIAN
kER OF
VrOLVING CaMENTS
ONA. j *ci ffentoomt n or comunent; nmy
WATION J a rubmiew Mi duopicad arpaw ~aee I.

0

CITY I bTATL 1 zip Cam

I
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EXHIBIT 3 (Continuedc)

PROPOSED PHYSICIAN USER

I.

c

PRECEPTOR STATEMENT (Continued)

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Conwtinued)

NUIMBER OF
CASES INVOLVING COMMENTS

ISOTOPE CONDITIONS DIAGNOSED OR TREATED PERSONAL IAdditonal infaormtion or cwunwmna my be
PARTICIPATION wbmirtdin ipicam on aspa Ph eeoL)

A C D
P.32 TREATMENT OF POLYCYTHEMIA VERA.

5 e6 LEUKEMIA. AND BONE METASTASES
P-32P-32 a INTRACAVITARY TREATMENT

TREATMENT OF THYROID CARCINOMA
I-I 31

TREATMENT OF HYPERTHYROIDISM

Au-198 INTRACAVITARY TREATMENT

Co6O INTERSTITIAL TREATMENT
or

Cab137 INTRACAVITARY TREATMENT

1-126
or INTERSTITIAL TREATMENT

or TE LETHE RAPY TREATMENT
Cs-137

Sr-90 TREATMENT OF EYE DISEASE

RADIOPHARMACEUTICAL PREPARATION

TMc.99 GENERATOR

Sn-113m GENERATOR
In-1 13m

Tc-99rm REAGENT KITS

Odwr

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CUNICAL RADIOISOTOPE TRAINING
LOCATION DATES CLOCK HOURS OF EXPERIENCE

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE & PRECEPTORs SIGNATURE
WAS OBTAINED UNDER THE SUPERVISION OF:
46 NAME OF SUPERVISOR

u. NAME OF INSTITUTION 7. PRECEPTOR'S NAME IPleam W orptnnti

c. MAILING ADDRESS

4L CITY B. DATE

5. MATERIALS LICENSE NUMBER(S)
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EXHIBIT 4

RESIDENT'S SUPPORT TECHNOLOGY TRAINING TASK LOG

Name:

Task

1.. Hot lab.
a. Log and monitor incoming packages.
b. Elute generator.
c. Measure and record Mo and Al

concentrations in eluate.
d. Prepare each radiopharmaceutical kit

used. Measure tagging efficiency.
e. Calculate volume of radiopharmaceutical

needed for prescribed dosage. Draw and
measure dosage.

f. Perform constancy, accuracy, linearity,
and geometry tests on dose calibrator.

g.
h.

2. Camera.
a. Center photopeak, focus lens and dot.
b. Perform and evaluate extrinsic and

intrinsic field uniformity checks.
c. Perform, and evaluate spatial resolution

checks.
d. Check motion switches for safe

operation.
e.
f.

3. Processor and dark room.
a. Operate processor.
b. Prepare fresh chemistry.

Clean transport and crossover racks.
d. Check safelight.
e.
f.

4. Safety surveys.
a. Perform dose rate survey of clinic.
b. Perform removable contamination survey

of clinic.
c. Survey and log decayed waste.
d.
e.

Date
Performed

Supervising
Technologist's
Initials

Preceptor
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EXHIBIT 5

RESIDENT'S CLINICAL PROCEDURES TRAINING LOG

Name:

Clinical Procedure

Thyroid scan

Thyroid uptake

Lung perfusion scan

Xenon ventilation study

Aerosol ventilation scan

Renal flow scan

Brain scan

Liver/spleen scan

Bone scan

Gastroesophageal study

LeVeen shunt study

Cystogram

Dacryocystogram

Cardiac perfusion scan.

Cardiac stress ventriculogram

Cardiac rest ventriculogram

Gallium scan

Date
Performed

Supervising
Technologist's
Initials

Preceptor
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EXHIBIT 7

Owner:

Manuf acturer:

Meter model:

Calibration Source:

I

Survey Meter Calibration Report

Department:

Type: o Ion Chamber o GM o NaI(Tl) o

Meter S/N: Probe model: Probe S/N:

mci of . mR/hr at in on ,19 •

Instrument checks: Battery check:___ /hr or

Constancy check: o integral check source indicates

0 mCi of indicates

Calibration Geometry: ojv * Qwr iUf W ,V- C

Window: o open o closed o fixed

mR/hr.

mR/hr.

o0

dist =R/hr
(feet) today

Scale:
Rdng CorFac

Scale:
Rdng

Scale:
Rdng CorFac

Scale:
Rdng CorFacCorFac

____________________ - - - d

________I. _________

Correctien Factors:

Calibration Sticker

game:
Date:_____

Cald - - with
// -, window:
scale CorFac

bat_:"_mR/h.-

----- ,chk:"._/r"
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EXHIBIT 7 (Example)

Survey Mete• Calibration Report

Owner: A6 ý $ Ae? 6ý W~ I Department: ZLLZ/d.J
ManM~a.f u.cr er: IAI Type: 4Ion Chamber o GM o NaI(TI) o
Meter model:A 6ý /ter S/N:. Probe model: 44a Probe S/N:••r oo•ooo:/=f o Id. or__y=l 1962•.
Calibration Source: , ;mCi of 462S Al .i~ZmPR/r at iX 'n± G 9.

Instrument checks: Battery check: _fyT or 4je%&4v .. ,L "i3'A 4a77

Constancy cAeck:, dintegral chck source indicates L 2_LzR/hr.

o __mCi of - indicates mPR/hr.

Calibration Geometry: 04v* ovv cjýv 0
Window: o open o closed afixed

Idi~st mR/hr
149,eet'rtoday

Scale: /140
Rdng CorFac

Scale: /6A
Rdng CorFac

Scale: /A
Rdng CorFac

Scale:
Rdng CorFac

4/a ,• -'l /,.0 7

-,771, _ -.- -

Correctien Factors: / 0ý

Naze:.6'I*7A
Date:T "2,ý4

Calibration Sticker

.,d .with(~9±, window::
scale CorFac

• i.' bchk:-,,!_./

EXH-13



EXHIBIT 8

in

C4

Dose Calibrator Linearity Test
Manufacturer:_- __ _

Model :__ __SN:

tCi hours
date time assay elapsed

I I:
-i -

- - -i

-i--i

I :1:1

worst point deviation:

-- I

Im i, J

a
a
p.

S

m

q

#4

#4

0
I I I III I i l l I . . . . I I • l l l , [ f l E

I I I I I I l i i

10 20 30
EXH-14,
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EXHIBIT 8 (Example) Dose Calibrator Linearity Test
Manufacturer: x-//•iJ

Model: -•.3 SN:1252-

mCi hours
date time assay elapsed

60

J/ *

p..
e

0)

*1

S
S
p.
S

S

6

.,67. 6

0

warsy point, di ation:~

'D

- -- I *-.-.- ~ .. - .....c~:. . 3..0

±
4 ... : .z~..-:..J...: .- :~;.- - - J

____________________ .~. *

-7 ::L : --. ;1- i
4. -

S- I--.---I---t...I- -*--~~-**--- -,..--..--.-.iw
I~~~~~~~~~:7 7 -7--- 4...----J.--- .i

t i I

p I ------------

0 10 20 30 40 50 60
EXH-15
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EXHIBIT 9

Dose Calibrator Geometry and Accuracy

Model-:Manu'--cturer:

Syringe Geometry Depe

SN:

~ndence Vial Geometry Dependence. m

44ii

+=

1 7 -4Z 7.

) 0.5 I.U 1.5 Z.O 0 5 10 15 20 25

RSO:Date: By:

Accuracy*Sources 19 19

mCi of first assay: mCi first assay: mCi

Model: second assay: mCi second assay: mCi

SN: third assay: mCi third assay: mCi

Calibration date: average: mCi average: mCi

mCi dev: mCi dev:

mCi of first assay: mCi first assay: mCi

Model: second assay: mCi second assay: mCi

SN: third assay: mCi third assay: mCi

Calibration date: average: mCi average: mCi

mCi dev: mCi dev:

mCi of first assay: mCi first assay: mCi

Model: second assay: mCi second assay: mCi

SN: third assay: mCi third assay: mCi

Calibration date: average: mCi average: mCi

mCi dev: mCi dev:

Name:

Date:

EXH-16



EXHIBIT 9 (Example)

Dose Calibrator Geometry and Accuracy

Manufacturer:___________

Syrnqe Geometry Dependence

Model ia SN:

......... -'---4.
4 -~

.~--. + TI

Vial

I.,!'.1
1 Geometry Dependence

R II l l

...........

............

!

-, -

.3 0 0.5 1.0 1.5 Z.O b 5 10 15 20 25

.42.0 yg-& - -t0 •-j .%7 -_ _

Date: 5 2,7 f' By: O: 4z //~h7

l9~Accuracy Sources 19 __f
• jnCi of first assay:._ mCi first assay:-./ mCi

Model: second assay: S Z mci second assay:/,5!n Ci
SN: Z third assay: mCi third assay :. mCi
Calibration date: average: 47iu average:_ _._pCi

/ /Y 6 Ci devK --,• !_1 mCi dev:&4

___mCi of 6 /7 first assay: 9zICi f irst assay: .~ mCi
Model: ."-5-1/27z..- second assay: 6mci second assay:,/o/,mCi

SN: oý Zthird assay: . mCi third assay: i/•nCi

Calibration date: average:..• mCi average: J._ MCi

/ 3/ .• _____mCi dev: 0C/ ./OJ mCi dey: ,v /

mCi of first assay: mCi first assay: mCi

Model: second assay: mCi second assay: mCi
SN: third assay: mCi third assay: mCi

Calibration date: average: mCi average: mCi

mCi dev: mCi dev:

Name: AL eýta/AALa"
7, 6'

/

Date:6

6'EXH-17



EXHIBIT 10

Radioactive Spill Report

am
The spill occurred at : 'pm on room

Instrument used to check for personnel contamination:
Meter model: Meter S/N: Probe model: Probe S/N:

Personnel present Personnel contamination results*

*On the back of the sheet, indicate any personnel decontamination, additional
monitoring, or care instituted.

Survey the spill area to identify hot spots, then begin decontamination. When
finished, conduct a postcleaning contamination wipe-test.

Radioisotopes present or suspected in the spill:

mCi of as

mCi of as

mCi of as

Give a brief description of the accident:

Give a brief description of followup actions taken to prevent recurrence:

Name:
Date:

EXH-18



EXHIBIT 10 (Example)

Radioactive Spill Report

The spill occurred at "_1:L on _j__-/•-f4 inroomi .-"

Instrument used to check for perso nel
Meter model: ,2/ Meter S/N:

.7roe preen

/ '
contamination:

Probe model: Probe S/N:

Personnel contamipation results*

*On the back of the sheet, indicate any personnel decontamination, additional
monitoring, or care instituted.

Instrument used to survey spill area befcre cleanup:,
Meter model: Meter S/N: Probe model: Probe S/N:
Survey the spill area to identify hot spots, then begin decontamination. When
finished, conduct a postcleaning contamination wipe-test.

Radioisotopes present or suspected in the spill:

mCi of as /?
mCi of as

Give a brief description of the accident: Z45 /A0

Give a brief description o followup tions taken/o preven, recurrence:
..7.

Name: (Al A '74-X-,
Date://-" /6 .4

EXH-19



The spill occurred at

Radioactive Spill Contamination Survey i

: •JR on - - in room . Decontamination complete~d at

S pre- p
jicclean
IlcmR/hr mR

-*--Jffl.

ost-clean
dpm/ 2

/rl 100cm

mr

0

- -

m
s-I

-I
H
H

'Name:



Radioactive Spill Contamination Survey

The spill'occurred at ii- in room 4 '. Decontamination completed at

1 oc

pre-
clean
mR/hr

post-clean
dpm/ 2

mR/hrt100cm

m

'-AfI1

1-i

/ 2 6W __

£

- -~ - -

rri

M
X

-A-e-4

X

Name:
Name: 41.4



EXHIBIT 12

PACKAGE RECEIPT AIND MOHITOR LOG

date purchase packing
received order no. slip no. mCI Iso

catalogue pkg mR/hrsupplier number nke? •tavfchemical nnfac 4 4 IF

TV'

N
N

suplie nu e o? .-



EXHIBIT 12 (Example)

PACKAGE RfCEIPT AND MONITOR LOG

date
received

purchase packing
order no. slip no.

catalogue pkg
number ok?

mR/hr
surfmci iso chemical supplier notes Initt

rn
X

rlý

;a -6 --



EXHIBIT 13

UNIT DOSAGE RECEIPT AND USE LOG FOR AS

date
i -ceived

dosage
mci

label
time

date
dl spensed

measured
mCisupplier lot time patient ID number Itni

ID nube ini -

m
N

I I I 1 1 1 1 1 1

- - -



EXHIBIT 13 (Example)

UNIT DOSAGE RECEIPT AND USE LOG FOR • /?•d<AS, Y. •/

date
recei ved

dosage label
mCi time

date
dispensed

measured
mCIsuppliler lot time patient ID number Init

ni

__ _ _ _ _ _ _"__ _ { k . I. 6'•

I--

4/ d5 I



EXHIBIT 14

IIULTIDOSE VIAL PREPARATION AND USE LOG FOR AS

measured
cc MCI patient

date
prepared

generator
time received, kit source kit lot mCI/cc ID ntwner 11i I

I I I T I I

1 I I I I I

1 r I 1 1

r" 1 1 I I 1 1 1 1 -F

---- I--I I -I- I I I- t I

____________ I I 4 4

I _



EXHIBIT 14 (Example)

MULTIDOSE VIAL PREPARATION AND USE LOG FOR ASQV# a

date
prepared time

generator
received

measured
cc mcikit source kit lot mCi/cc patient ID number init

-.-

- -

_ _, -



EXHIBIT 15

SHORT-LIVED IMPLANT SOURCE LOG

Only the following individuals may handle these sources:

RSO:

iso
date:

Received on

no
_ _ seeds of

act

@ mCi each

in storage
no mCi

taken out
no mCi

returned
no mCidate time patient name mR/hr init

- - - --- --

- a - - --

- --- --

- -- -- a -

- - a - -- --

- - - - a a a

- - a - -- - -

- - - - - a -

- - a - - a a

- - - - -- a -

- a - a - a -

EXH-28



EXHIBIT 15 (Example)

SHORT-LIVED IMPLANT SOURCE.LOG

Only the following individuals may handle these sources: S. MI dd,r1.D.
Bea Wachen, Therapy Technologist Jq John Hewitt, RS

I

Received on 6 6) d•,
no i / act

-IM__ seeds of .. inCi each

,ate:5J 2 JA6

In storage
no mCidate time

taken out
no mCI

returned
patient name mPJhr ]ntt

no mi no mci Datlent name mRlhr init- --- -.. ...-J7 2 f4 L.15,/5 50 •, "• /5 oq i-. -<>, : • • •,,i1•, O •

/_____. .6 /, • ;•,
____- 15-

-" - - --

- - - - - - -

- - - - - -

- --

EXH-29



EXHIBIT 16
Radiation Survey for the month ofSAMPLE , 19

Instrument:__________

VAPDB VIEN OF NOT LO

mR/hr at location

5 6 7 8 9 10 -n 12date 1 2 3 4 imit
'.l-i ger -

- -

- - --- - -

- - - - - - -

- - - - - - -,

- - - - - - - -

- - -- - - - -

-i-

EXH-30



EXHIBIT 16 (Example)

SAMPLE Radiation Survey for the month of .•4 l., 19

Instrument / /_ _ '

IIMT±~nT=Lii
EMVA VIEW OF 1 LAB

mR/hr at location
date 1 2 3 5 6 7 8 9 10 3.1 12 init

. - . - - . - . - - p - - - - q - p - p - p - - p -
$t' ~~ O 02 .02 .02 10.11 0.1 I .02 .02 Io.s 10,5 10.7 11.2 Ii.o

/ .ae.r .02 0.110.15 .02 .02 0.5 10.5 0.7, 11.2 1.0
.a2.Z . . ..o.6 . • • a e

-,4 -/ -/ ---- -----------

- 14 -0 -0? 9e 6 02 ----- --------------

-... - - - - - - - - - - -

EXH-31



EXHIBIT 17

NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH IODINE-131,
PHOSPHORUS-32, OR GOLD-198

Patient Name:
Attending: Phone:-

Patient Number:
Pager: Patient Room:

Dose: mCi of as was administered at a:
Signature: Date:

RADIATION EXPOSURE RATES

Unrestricted areas: door- mR/hr; rm - mR/hr; rm -
Patient supine in bed or

mR/hr

Date Time
am

- _pm
am
.pm
am

-___pm

am
- _pm

am
Spm

am
: _ pm

Bedside

mR/hr

mR/hr

mR/hr

mR/hr

mR/hr

3 ft from bed

mR/h

mR/h

mR/h

mR/h

mR/h

mR/h

Door

mR/hr

mR/hr

mR/hr

mR/hr

mRihr

mR/hr

mR/hr

mR/hr

mR/hr

mR/hr

INSTRUCTIONS

Vistor Restrictions:
o No visitors.
o No visitors under 18 or pregnant.
o minutes each day maximum for each visitor.
SV-isitors must stay behind line on floor at all times.-

Nursing Restrictions:
o Patient is restricted to room.
o No nurses who are pregnant may render care.
0 minutes each day per nurse in the room.

Patient Care:
o Wear disposable gloves. Wash your hands after caring for patient.
o Discard linen, bedclothes, plates, utensils, dressings, etc., in boxes in room.
" Collect urine in containers provided. Discard feces in toilet.
o Discard urine and feces in toilet. Flush three times.
o Housekeeping personnel are not permitted in the room.
o Only RSO may release room to admitting office.
o Wear your radiation monitor when caring for patient. Leave at nursing

station at the end of your shift. You may use the same monitor on your next
shift. Do not share. Call RSO for additional monitors if needed.

0
0

In case of emergency, or if you have a question, call:
RSO: Work: Home: -

MD: Work: Home:- -

EXH-32
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EXHIBIT 17 (Example)
Nursing Instructions for Patients Treated With Iodine-131,

rI-,spheruz 32, a! uid 1.98

Patient Name:.a A/6/• • Patient Number: A/ýý /
Attending: 0,0 Phone-T Pager:,.0 Patient Room : C

Dose: /50..mCi of -/5/ aýa_/2!/was administered at LQ..:5Om.
Signature: Z. A, te:_-

Radiation Exposure Rates

Unrestricted areas: door- ý.mR/hr; rm4 6.?' mR/hr; rm•hý 0.2- mR/hr
Patient supine in bed c'--

Date Time

am
: pm

am
___pm

Bedside

__-__mR/hr

Z• mR/hr

mR/hr

3 ft from bed

_____mR/h

•"7mR/h

mR/h

Door

_Z. _9mR/hr

_!2- mRhr

mR/hr

mR/hr

mR/hr

2. mR/hr

mR/hr

mR/hr

Instructions

mR/h

7. mR/h"

mR/hr

Visitor Restrictions:
o No visitors.
V•No visitors under 18 or pregnant.
.Q'3jminutes each day maximum for each visitor.
'Visitors must stay behind line on floor at all times.

Nursing Restrictions:
7 atient is restricted to room.
:4o nurses who are pregnant may render care.
oV•.&minutes each day per nurse in the room.
Pa ient Care:

Wear disposable gloves. Wash your hands after caring for patient.

e Discard linen, bedclothes, plates, utensils, dressings, etc., in boxes in room.
o Collect urine in containers provided. Discard feces in toilet.
e Discard urine and feces in toilet. Flush three times.
V Housekeeping personnel are not permitted in the room.

;Only RSO may release room to admitting office.
Wear your radiation monitor when caring for patient. Leave at nursing station
at the end of your shift. You may use the same monitor on your next shift.
Do not share. Call RSO for additional monitors if ed.

0

Ir. case of eme g. or if you have a question, call:

RSO://v•. •_Work: Hoam
MDIv.Work: Ham

e :
le: -

Pager:,__
Pager,

...... •Tr
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EXHIBIT 18

RADIATION SAFETY CHECKLIST FOR
IODINE THERAPY OVER 30 MILLICURIES

Patient: Room: Date:

PREPARATION

o Schedule a private room, with private sanitary facilities and without
carpet, in a low traffic area.

o Cover large room surfaces with absorbent paper and small surfaces with
absorbent paper or plastic bags.

o Prepare labeled boxes for used linen, disposable waste, and nondisposable
contaminanted items.

o Prepare urine collection containers if urine will be collected.

o Stock room with disposable gloves, absorbent paper, and "radioactive waste"
labels.

o Mark a visitors' "safe line" on the floor.

o Order disposable table service.

o Notify housekeeping to not clean the room until further notice.

o Brief the nursing staff on radiation safety measures.

o Supply the nursing staff with personnel radiation dosimeters.

ADMINISTRATION

o Clear the room of unneeded personnel.

o Brief the patient on the clinical procedure..

o Administer the dosage.

o Measure dose rates at bedside, 1 meter from bedside, visitors' "safe line,"
and surrounding hallways and rooms.

o Post the room with a "Radioactive Materials" sign.

FOLLOWUP

o Measure the thyroid burden of all personnel who were present for the
administration.

o Pick up waste for decay-in-storage or decontamination.

o Release the patient.

o Decontaminate and survey the room. Remove the "Radioactive Materials" sign.

o Call the Housekeeping Office to clean the room.

EXH-34



EXHIBIT 19

RADIATION SAFETY CHECKLIST FOR
TEMPORARY IMPLANT THERAPY

Patient: Room: _ _ Date:

PREPARATION

" Schedule a private room in a low traffic area.

o Mark a visitors' "safe line" on the floor.
r

o Brief the nursing staff on radiation safety measures.

o Supply the nursing staff with personnel radiation dosimeters.

IMPLANT

o Clear the room of unneeded personnel.,

o Brief the patient on the clinical procedure.

o Insert the implant

" Measure dose rates at bedside, 1 meter from bedside, visitors' "safe line,"
and surrounding hallways and rooms.

o Post the room with a "Radioactive Materials" sign.

FOLLOWUP

o Make a radiation survey of the patient to assure that all sources have been
removed.

o Count the number of sources removed from the patient to assure that all
sources have been removed.

o] Remove the "Radioactive Materials" sign.
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EXHIBIT 20

NURSING INSTRUCTIONS FOR PATIENTS-TREATED WITH
TEMPORARY IMPLANT SOURCES

Patient Name: Patient Number:
Attending: Phone: Pager:__ Patient Room:__
Dose: mCi of as individual sources •,:s loaded on -

am
Sources will be removed at approximately __:__pm on - -

RADIATION EXPOSURE RATES

Unrestricted areas: door- mR/hr; rm - mR/hr; rm mR/hr
Patient supine in bed or

Date Time Bedside 3 ft from bed Door

am
__:__pm __ mR/hr mr/h mR/hr mR/hr

Release certification: Patient may not be released from the hospital until the
following certification is signed and dated by the RSO or the attending physician.

I have removed and counted individual sources from this patient. A low-range
GM survey of the patient failed to indicate any remaining sources in the patient.

Signature,: Date - -

INSTRUCTIONS

Visitor Restrictions:
o No visitors under 18 or pregnant.
o minutes each day maximum for eachvisitor.
o VTsitors must stay behind line on floor at all times.

Nursing Restrictions:
o Patient is restricted to room.
o Patient is restricted to bed.
o Patient must not move.
o No nurses who are pregnant may render care.
o minutes each day per nurse in the room.

Patient Care:
o Wear your radiation monitor when caring for patient. Leave at nursing

station at the end of your shift. You may use the same monitor on your next
shift. Do not share. Call RSO for additional monitors if needed.

13 If a source appears dislodged, call the attending physician and the RSO
immediately.

o Omit bed bath.
o No perineal care. Pad may be changed as necessary.
o Save surgical dressings for disposal by attending physician or RSO.
o See special oral hygiene care instructions.

13

In case of emergency, or if you have a question, call:
RSO: Work: Home: - Pager:

MD: Work: Home: - Pager:
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EXHIBIT 20 (Example)

Nursing Instructions for Patients Treated With
Temporary Implant Sources'

Patient Name: Patient Number: 1,12562/O'!
Attending: j. /one:• Pager:&Z Patient Room: 4:/5
Dose: O___mci of Z.4-..2as individual sourc was loaded on

Sources will be removed at approximately :4 on &-,-46.

Radiation Exposure Rates
Unrestricted areas: door-J•/ mR/hr; r.• 3 ,jmR/hr; J.•X 62,mRlhr

Patient supine in bed o" : :.

Date Time Bedside 3 ft from bed Door J/;.

J--AZ . ,L: m ______mR/hr "0mR/h /./ mR/hr './mR/hr

Release certification: Patient may not be released from the hospital until the
following certification is signed and dated by the RSO or the attending physician.

I have removed and counted individual sources from this patient. A low-range
GM survey of the patient failed to indicate aP>,emaining sources in the patient.

Signature:/ Date 01?at

Instructions
Viv itor Restrictions:

No visitors under 18 or pregnant.
e/3yminutes each day maximum for each visitor.
e Visitors must stay, behind line on floor at all tires.

Nursing Restrictions:
o Patient is restricted to room.
o Patient is restricted to bed.
o Patient must not move.
e No nurses who are pregnant may render care.
9, & minutes each day per nurse in the room.

ient Care:
Wear your radiation monitor when caring for patient. Leave at nursing
station at the end of your Shift. You may use the same monitor on your next
shift. Do not share. Call RSO for additional monitors if needed.

VIf a source appears dislodged, call the attending physician and the RSO
immediately.

o Omit bed bath.
o No perineal care. Pad may be changed as necessary.
V Save surgical dressings for disposal by attending physician or RSO.
e" See special oral hygiene care instructions.
0
0

,?4Zn case of emergency, or ifyou have e !uestion, call:

, 5 lwca!_•_,e__,_ Home: Pager:s

WO 7 Home: Pager: _
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EXHIBIT 21

SAMPLE CESIUM IMPLANT SOURCE LOG

Only the following individuals may handle these sources:

RSO: date:

Normal storage
configuration

1A IB 1C

2A 2B 2C

3A 3B 3C

4A 4B 4C

Activity at

20mCi : IA
1OmCi : 2B

l5mCi : 4A

5mCi : 4C

each storage point

lB IC 2A

2C 3A 3B. 3C

4B

in storage
no MCidate time

taken out
no mCi

returned
no mCi patient name mR/hr init

- - - --- --

- - ---- -

- - - --- - a

- - --- --

- a - --- -

- - - --- --

- - - - - - --

a a -
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EXHIBIT'21 (Example)

SAMPLE CESIUM IMPLANT SOURCE LOG

Only the following Individuals may ha dle these sources: S.

Bea 14acchen, Therapy Technologist Z John ewitt, RSO

Hudd, M.D.

date: / A 4_•

Normal storage
configuration

1A 1B IC

2A 2B 2C

3A 3B 3C

4A 4B 4C

Activity at

20mCi: 1A
IOmCi : 2B

15mCi: 4A

5mCi: 4C

each storage point

lB 1C 2A

2C 3A 3B 3C

4B

in storage
no mCi

taken out
no mCi

returned
no mCidate time patient name mR/hr init

- - - -

12 [ /--,-
12---

EXH-39



VALUE/IMPACT STATEMENT

A draft value/impact statement was published with the proposed
Revision 2 to Regulatory Guide 10.8 (Task FC 415-4) when the draft guide
was published for public comment in August 1985. No changes were neces-
sary, so a separate value/impact statement for the final guide has not
been prepared. A copy of the draft value/impact statement is available
for inspection and copying for a fee at the Commission's Public Document
Room at 1717 H Street NW., Washington, DC, under Task FC 415-4.
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