NEW YORK STATE DEPARTMENT 6F HEALTH
BUREAU OF ENVIRONHENTAL RADIATION bROTECTION -
RADIATION GUIDE 10.8, Rev. 1
GUIDE FOR THE PREPARATION OF APPLICATIONS FOR

MEDICAL TELETHERAPY PROGRAMS
INTRODUCTION
Purpose of Guide

This guide describes the type and extent of information needed by the
New York State Department of Health staff to evaluate an application for a
specific license to possess and use radicactive material in a teletherapy
unit for the treatment of human beings. This type of license is provided
for under Sections 16.120 and 16.121 of 10 NYCRR 16, "TIonizing Radiation."”

The New York State Department of Health will issue a single
radicactive materials license to cover an institution's teletherapy
program. Separate licenses are not normally issued to different
departments of a medical institution, nor are they issued to individuals
associated with the institution. The license will be issued in the
institution's name in all cases, except for private practices located
outside an institution's premises. An institution's other medical
programs will be covered in a separate license.

The apolicant should carefully study the regqulations and this guide.
and should submit all information requested. The Department will request
additional information when necessary to provide reasonable assurance
that the applicant has established an adequate radiation safety program.
Such requests will delay final action on the application.

Applicable Regulations

All regulations pertaining to this type of license are found in
Title 10, Chapter 1, Part 16 of the New York Code of Rules and
Regqulations (10 NYCRR 16). Chapter 1 is entitled "State Sanitary Code"
and Part 16 is entitled "Ionizing Radiation." The statutory authority
for the rules and regqulations is found in the New York State Public
Health Law, Section 225.
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As Low As is Reasonably Achie#able (ALARA)

Item (a) of 10 NYCRR 16.5 requires that persons who operate or
permit the operation of radiation installations shall make every effort
to maintain radiation exposures and releases of radioactive material as
far below the limits of Part 16 as is reasonably achievable.

1. General ALARA Considerations

Each individual who is authorized to use radicactive material
should provide appropriate instruction to all individuals who work
with or in the vicinity of radicactive material. and should ensure
that the facility and equipment are adequate for safe use. Each
worker should follow procedures developed to ensure safety and
should promptly report incidents and potential problems to the
authorized user or Radiation Safety Officer (RSO).

Licensee Responsibility for Radiation Safety and Quality Assurance in
Medical Teletherapy.

The licensee shall ensure that only the person named as the Radiation
Therapy Physicist for the license will perform full calibrations of the
teletherapy unit(s) and provide decay-corrected output values. The
physicist should also oversee quality control testing of equipment and
participate in treatment planning. Each facility must have a written
Qualitv Assurance Manual which fully describes the Quality Assurance
Program. Management shall ensure that the Qualitvy Assurance Program is
implemented and shall audit the program annually.

The Department requires each licensee to conduct a radiation safetv and
quality assurance program adequate to protect health and safetv. An
essential component of such a program in radiation therapy facilities is
that all persons who participate in the planninag or administration of
radiation therapy must be qualified by training and experience to perform
these functions. There must also be clearly defined responsibilities for
each person involved, a clear understanding of supervisory roles and
adequate staffing for the therapy program. If vour Radiation Therapv
Physicist is a consultant or part-time employee, you should carefully
consider whether the amount of time he or she devotes to your facility is
adequate to support your program.

It is particularly important that all personnel who participate in

treatment planning and dosimetry, especially when computers are used in the

planning procedure, be closely supervised by the physicist named on the

license or an authorized physician-user who has expertise with the system
in use.

An authorized physician user, or a physician under the tutelage of an

authorized user, must be available for consultation and supervision, either

on the premises or nearby, when patients are receiving treatment.
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- The licensee 1s responsible for ensuring that all personnel are qualified

and that supervision is adequate

Appendix E - Part 1 contains the Quality Assurance Program for radiation
therapy developed by the American College of Radloloqy. Wherever
possible this program should be adopted.

Appendix E - Part 2 contains specific items whlch must be addressed in
every Quality Assurance program.

RESPONSE. Describe your Radiation/Safety Quality Assurance Program and
confirm that it will include procedures to address the items listed in
Appendix E ~ Part 2. Wherever possible you should also commit to adopting
the ACR Program described in Appendix E - Part 1.

Types of Radioactive Material Licenses

Licenses issued to physicians for private practice specify the
radioisotopes and the clinical uses that may be performed by the
physician to whom the license is issued. Such licenses are issued
to physicians who meet the training and experience requirements in
Appendix B and who are located in private offices and not on hospital
premises. It is not required that a radiation protection committee be
formed. The private practice license does not permit other physicians
to obtain clinical radioisotope training and experience under it.
Section 16.121 of 10 NYCRR 16 outlines specific requirements for this
type of license.

Specific licenses of limited scope issued to institutions
specify the radioisotopes and the clinical uses that may be
performed by physicians named on the institution’s license. The
regulations of Section 16.120 of 10 NYCRR 16 require an
institutional licensee to have a Radiation Protection Committee (see
Appendix B to Radiation Guide 10.1) to evaluate all proposals for
clinical research, diagnostic and therapeutic uses of radioisotopes
within the institution.

The physicians named on the institution's license must meet the
training and experience requirements in Appendix B and conduct their
programs with the approval of the Radiation Protection Committee.
Institutional licenses provide a means whereby other physicians, under
the tutelage of physicians named on the license, may obtain basic and
clinical radioisotope training and experience that mav enable them to
qualify as individual users.
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FILING AN APPLICATION

A license application for specific licenses for human use should be
submitted on Form GEN 307B "Application for Radioactive Materials License" and
appropriate attachments. The applicant should complete all items on the
application form in sufficient detail for the review staff to determine that
the applicant's equipment, facilities, personnel training and qualifications.

and radiation protection program are adequate to protect health and mlnlmlze
danger to life and property.

For Items 5 through 25, submit the required information on supplementary
pages. You should identify and key each separate sheet or document submitted
with the application to the item number on 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.
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One copy of the application, with all attachments, should be retained bv '
the applicant, since the license will reguire as a condition that the licensee
follow the statements and representations set forth in the application and any
supolement to it. The original and one copy should be mailed to the Bureau of
Environmental Radiation Protection, New York State Department of Health,
Empire State Plaza, 421 Corning Tower, Albany, New York 12237.

CONTENTS OF AN APPLICATION

The following paragraphs explain the information requested on Form GEN
307B. The item numbers correspond to the appropriate section of the form.
This quide contains several appendices that present sample procedures or
sample programs. You may wish to adopt one or more of these samples as part
of your program. If so, you may adapt the following paragraph as a response
to the appropriate item in vour application:

Item : Ve, (name of teletherapy applicant), have established and
agree to follow the procedures for as described in Appendix
of Radiation Guide 10.8 Rev. 1.

If you refer in your application to a section or appendix of this guide or of
any regulatory quide, that section or appendix will be incorporated as a vart

of the terms and conditions of your license. You will be inspected against the
commitments contained in the referenced section. appendix, or document, just as
you will be inspected against your more detailed responses. Therefore, you must
keep a copy of the referenced quide on hand at all times so that you can review
your commitments as necessary and instruct staff in these requirements.

la. ENTER the name, mailing address and telephone number of the applicant. If
the request is for a private license, enter the name of the physician or '
partnership. It is particularly important that the mailing address be
sufficiently complete so that all correspondence to the licensee will
reach persons responsible for the radiation safety program.
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LIST the addresses and locations where radioactive material will be used or
stored if other than the address stated in Item la. If multiple addresses
are to be used, explain the extent of use at each address and the
facilities and equipment located at each place of use. The actual
locations of use should be listed, whether or not they are the same as

the mailino address in Item la: i.e., a post office box may be most |, '
suitable for Item la. in some cases., but this address does not adequately
describe the location of use. S

ENTER the name and telephone number (including area code) of the individual
to be contacted about this application. This should be someone who is
knowledgeable about your program and can answer questions.

INDICATE whether this is an application for a new license, an amendment, or
a renewal.

a) STATE the name and title of the person designated by. and responsible
to, the institution's management for the coordination of the institution's
radiation safety program. The Radiation Safety Officer should be a member
of the licensee's staff who is present when radioactive materials are in
use.

b)  STATE the name of the individual who will be the Radiation Therapy
Physicist for the license. "Only the person named may perform full
calibrations of your teletherapy unit and provide decay-corrected output
values. Enter the number of hours per week the the physicist will provide
to your program. If you wish to have another physicist perform these
functions you must first obtain an amendment to this license.

LIST the names of all persons who will use, supervise, or direct the use of
radioactive material. This list should include the physicians who
supervise other physicians in training and/or who direct technologists or
other paramedical personnel who use radioactive material for human or
nonhuman use. Professionals other than physicians may also be authorized
to use radioactive material for nonhuman use.

Physicians authorized to use radiocactive material have the following
responsibilities:

a. Examination of the patient and his or her medical records to
determine if radiation therapy 1s appropriate;

b. Prescription of the radiation dose and how it is to be administered
(e.q. 5.000 rads to be delivered at the rate of 200 rads per dav
under specified conditions of field size, distance, angle. etc.):

c. Regular review of the patient's progress and modification of the
originally prescribed dose as warranted by the patient's reaction to
the radiation;
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Actual use of, or direction of technologists or other paramedical

‘personnel in the use of, the teletherapvy unit; and L e

Provision of necessarv follow-up medical care.

At institutions items a. through e. may be delegated to physicians who are'
in traininc under the tutelage of an authorized physician-user. The term
"tutelage” means that the phvsician-user (1) has adequately instructed the
physicians-in-training in the specific human use, (2) has ascertained that
they are receiving training in the safe use of these materials in humans,
and (3) periodically reviews the work of those supervised and assures
himself or herself that proper medical records are made of each use. The
licensee shall ensure that this is a formal program and that there is
adequate documentation of items 1, 2+and 3.

The authorized ph951c1an—user may delegate to 11censed radlotherapy
technologists or physicists the following activities:

Actual operation of the teletherapy unit for the treatment of.humans.

Overseeing administration of the radiation dose.

Performance of physical measurements for dosimetry or treatment
planning purposes; survey, spot-check, and other quality assurance
checks and comparison or intercomparisons of dosimetry systems.

Items a. and b. may be delegated to a licensed radiotherapy techholoqist

only.

Radioactive Material. You must provide certain details about each sealed
source you are requesting and the teletherapy unit in which the source will
be housed. You may find it convenient to provide the information requested
in Items 6 and 7 by using the form shown in Appendix A of this guide.

Sealed Sources to be Used in Teletherapy Unit

SPECIFY for.each sealed source to be used for teletherapv:

Ca.

b.

The radionuclide (e.g., cobalt-60).
The manufacturer's nane and model number.

The maximum amount of radiocactive material in any one source;
express this amount in curies.

The maximum output for a source containing the maximum amount of
radiocactive material. Note that the output should be expressed in
terms of roentgens per hour at 1 meter (RHM) or roentgens per minute
at 1 meter (RMM).

The total amount of radiocactive material to be possessed at anvy one
time; express this amount in curies. Applicants usually request a
total possession limit that is twice the amount of the source in
use. This permits possession of a second source stored temporarily
at the facility during source exchange.
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Teletherapy Unit

SPECIFY the manufacturer's name and the model name and number of the
teletherapy unit in which each teletherapv source will be housed.

SPECIFY whether the unit will have an integral beam absorber (beam : f
catcher) or will have a counterweight. Each unit should have a minimum
treatment distance of 80 cm or more and rotational capability. If any unit
does not meet these criteria., limitations may be svecified for its use or
no use may be authorized. For each such unit describe proposed uses in
detail (e.g. palliative treatment only) and any extenuating circumstances
that would support licensing.

The teletherapy units should be keved to the sources listed in Item 6.1.
NOTE: To speed the review of your application, you should verify with
vour supplier that your requested sealed source and teletherapy unit and
your maximum activity per source and maximum source output combinations
have been reviewed and approved for licensing purposes by the U.S.
Nuclear Regulatory Commission or an Agreement State. If vour combination
has not been approved, contact this office for additional gquidance.

SPECIFY whether the teletherapy source will be used for treatment of
patients only or whether it will also be used for other purposes. If vou
request other uses, describe them (e.g., irradiation of animals). The
requested uses should be keyed to the sources listed in Item 6.1. You
may find it convenient to provide this information using the form shown
in Appendix A.

Radiation Safety Officer - The radiation safety officer may be either

a staff radiation therapy physicist or an authorized physician user
named on the license. See Appendix B, Section 2 for minimum
gqualifications. Even if the licensee employs a consultant to assist the
Radiation Safety Officer, the licensee remains responsible for the
Radiation Safety Program as required by the liceunse.

Training and Experience.

a. Authorized users(s). If the physician has been previously
authorized to use the radioactive material requested in this
application, it is hecessary to SUBMIT only the previous license
number if issued by the New York State Health Devartment, or a copv of
the complete license if issued by another licensing agency.

If the physician has not been previously authorized to use the
radiocactive material requested, STATE where he/she is licensed to
practice medicine, and SUBMIT a complete description of his/her
training and experience. Use Supplements B and C to describe the
physician's training and experience. Criteria for acceptable
training and experience are contained in Appendix B, Section 3 to
this gquide.



Training and Experience Continued.

b.

Radiation Therapy Physicist. SUBMIT the training and experience of
the person or persons who will be the radiation therapy physicist for
this license. See Appendix B Section 4.

. . » . . . ' !
This should include copies of any diplomas and board certifications
earned.

Radiation Therapy Technologists. Onlv a person who holds a license to
practice radiotherapy technology, issued by the New York State, _
Department of Health, may operate teletherapy devices in the treatment

of humans.

Personnel Training Program. You must establish and agree to follow
written procedures for instructing individuals as required by Section
16.13 (10 NYCRR 16). As a minimum, these written procedures should,
require:

1) That individuals vwho work in or frequent restricted areas (e.g.
physicians, technologists) be instructed in the items svecified
Section 16.13 (10 NYCRR 16) at the time of initial emplovment
and at least annually thereafter.

2) That this instruction include all written procedures developed
as a prerequisite for obtaining your New York State Radioactive
Materials License and other terms of the license pertinent to
radiation safety.

3) That other individuals whose duties mayv require them to work in
the immediate vicinity of licensed material (e.g. housekeeping,
securitv, clerical personnel) be informed about radiation
safety hazards and appropriate precautions at the time of their
initial employment and at least annually thereafter.

4) That, until New York State terminates your teletherapy license,
you maintain records documenting initial and refresher training
and that, as a minimum, these records identify the individual
who conducted the training, the individuals who were trained,
the date and duration of the training, and the topics covered.

RESPONSE. Submit one of the following:

1) A statement that vou have adopted the training program described
in Appendix C of Radiation Guide 10.8, Rev. 1.

2) AR copv of appendix C to Radiation Guide 10.8. Rev. 1 with your
changes indicated in red ink.

3) A copy of the personnel training program that you have
established and that you agree to follow for instructing
individuals as required by Section 16.13 (10 NYCRR 16).
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Instrumentation and Calibration

a.

Instrumentation. You must agree to have the following radiation
detection instruments in vour possession and available for use:

1)

2)

3)

4)

5)

A portable low-range survey meter capable of detectlnq 0.2
milliroentagen ver hour ,

A beam-on radiation monitor permanently mounted in each
teletherapy room that is equipped with an emergency power
supply separate from the power supply for the teletherapy
unit. The beam-on monitor must be capable of providing a
visible indication (e.q., flashing light) of an exposed or
partially exposed source. and the visible indicator must be
observable by a person entering the teletherapy room.

A dosimetry system for making full calibration and spot-check
measurements (or have access to it).

An instrument of éufficient sensitivity to count leak-test
samples, e.g., a NaI (Tl) well crystal connected to a single or
multichannel analyzer (or have access to it).

A high-range portable survey meter such as an ionization-type
instrument capable of reading at least 1 roentgen per hour (or
have access to it).

RESPONSE. Your response to Item 10. a. should be:

1)

1)

A description of the radiation detection and measuring
instruments that you will use for radiation protection and
dosimetry, including survey and monitoring instruments and
quantitative measuring instruments needed to monitor the adeaquacy
of radioactive materials containment and contamination control.
You do not need to identify these instruments by manufacturer's
name and model number.

If you will not have all instruments in your possession, describe
how vou will have access to each of then.

Calibration of Survey Instruments.

Appendix H to this Guide contains procedures for calibrating
survey instruments. STATE that you will follow the model
procedures or submit a copy of the model procedure with your
changes indicated in red ink. :
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Calibration of Dosimetry Equipment

(a)

(b)

A licensee must have a calibrated dosimetry system
available for use. To satisfy this requirement, one of
the following two conditions must be met: ,

i. The system must have been calibrated by the National
Bureau of Standards or by a calibration laboratory
accredited by the American Association of Physicists in
Medicine (AAPM). The calibration must have been verfprmed
within the previous two vears and after anv servicing that
may have affected system calibration; or

ii. The system must have been calibrated within the
previous 4 vears: 18 to 30 months after that calibration,
the system must have been intercompared at an
intercomparison meeting with another dosimetry system that
was calibrated within the past 24 months by the National
Bureau of Standards or by a calibration laboratory
accredited bv the AAPM. The intercomparison meeting must
be sanctioned by a calibration laboratory or radiolocic
physics center accredited by the AAPM. The results of the
intercomparison meeting must have indicated that the
calibration factor of the licensee's svstem had not
changed by more than 2%. The licensee may not use the
intercomparison result to change the calibration factor.
When intercomparing dosimetry svstems to be used for
calibrating cobalt-60 teletherapy units, the licensee
shall use a teletherapy unit with a cobalt-60 source.

When intercomparing dosimetry systems to be used for
calibrating cesium-137 teletherapy units, the licensee
shall use a teletherapy unit with a cesium~-137 source.

The licensee shall have available for use a dosimetry
system for spot-check measurements. To satisfy this
requirement, the system may be compared with a system that
has been calibrated in accordance with paragraph b. 2) (a)
of this section. This comparison must have been performed
within the previous vear and after each servicing that may
have affected system calibration. The spot-check system
may be the same system used to meet the requirement in
paraaraph b. 2) (a) of this section.
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(c)
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- The licensee shall retain a record of each calibration.

intercomparison, and comparison for a period of 3 years.
For each calibration, intercomparison, or comparison, the
record must include the date, the model numbers and serial
numbers of the instruments that were calibrated, S
intercompared, or compared as required by paragraphs b. 2)
(a) and b. 2) (b) of this section, the correction factor
that was determined from the calibration or comparison or
the apparent correction factor that was determined from an
intercomparison. the names of the individuals who .
verformed the calibration, intercomparison, or comparison.
and evidence that the intercomparison meeting was
sanctioned bv a calibration laboratorv or radioloqic
physics center accredited by AAPM.

RESPONSE. Confirm that you will have a dosimetry system(s)
available for calibrations and spot-checks of vyour teletherapy'
unit which has been calibrated in accordance with Item 10. b. 2
of Radiation Guide 10.8, Rev. 1.

11. Facilities and Equipment. 10 NYCRR 16.103 (a) states that an application
will be approved, if. among other things. the applicant's proposed
facilities and equipment are adequate to protect health and minimize
danger to life or property. 1In order to evaluate the adequacy of your
proposed facilities and equipment, you must provide a detailed
description as discussed below.

a. Description of Facility. Annotated plans and elevation drawings or
sketches should orovide sufficient information for staff to evaluate
the provosed facility. As a minimum. the plans and elevation

drawinas
1) The

for
2) The
3) The
4)  The
5) The

and
6) The

or sketches of the teletherapy facility* should show:

scale to which the drawings are made. Use the same scale
all drawings:; the recommended scale is 1/4 inch = 1 foot.

direction of north.

location of the teletherapy unit and source within the

treatment roomn.

directions of primary beam usage and. in the case of an

isocentric unit, the plane of beam rotation.

type, thickness, and densitv of the shielding materials

used on all sides of the treatment room, including the floor

ceiling.

location of doors, windows, conduits, and other

penetrations and voids in the shielding materials.

*As used in this gquide, the term "teletherapy facility" means the treatment room

and its surroundings.

The term "treatment room" refers to the room in which the

teletherapy unit and source are located and patients are treated.
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11. 7 The nature of and distances to all areas adjacent to the e
N h treatment room (including above and below). Note that nlans and
elevation drawings are particularly helpful in showing the
relationship among the treatment room, the roof, and the rest

of the building.

8) - The height of earth against outside walls, if‘applicable.

9) The type of use of all areas adjoining the treatment room.
: including areas above and below. 1Identify all areas as
controlled or noncontrolled.

RESPONSE. If this is an original application, or if changes have been
made in the facility, vou should submit annotated plans and elevation
drawinags or sketches of the provosed teletherapv facility that include
the information listed above. Do not submit bluevrints. '

b. Viewing System. You must provide a viewing system that ﬁermits
continuous observation of the patient from the overator's position
while the vatient is beinag treated.

RESPONSE. Describe the svstem vou will use to view the patient
continuously. If you will use a shielded viewing window, and this
is an original application. also specify the thickness. density. and
typre of material used. If you will use a closed circuit television
system (or other electronic svstem) for viewing the patient, also
describe the back-up system you will use in case the electronic
system malfunctions or specify that treatments will be suspended
until the electronic system is revaired and functioning again.

c. Warning Systems and Access Controls. You must provide adequate
equipment and controls to maintain exposures of radiation to workers
within regulatorv limits.

Each door leading into the treatment room must be provided with an
interlock to control the "on-off" mechanism of the teletherapy
unit. The interlock must cause the source to move to the "off"
condition if the door to the treatment room is opened when the
source is exposed. The mechanism must be wired so that the source
cannot be returned to the "on" condition until the door is closed
and the system is reset at the control panel.

RESPONSE. Describe (1) warning systems (e.q., locks, signs. warning
lichts. and alarms, interlock systems) for each teletherapv
treatment room; and (2) methods for controlling occupancy for each
controlled area. If other radiation-producing equioment (e.q.,
linear accelerator, x-ray machine) is located in the treatment room,
describe the steps that will be taken to ensure that no two units
can be operated simultaneously.

*As used in this guide, the term "teletherapy facility" means the treatment room
and its surroundings. The term "treatment room"” refers to the room in which the
teletherapy unit and source are located and patients are treated.
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d. Cont'd

Beam Stops. It mayv be necessary to restrict use of the teletherapv
unit's primarv beam because the treatment room's walls. ceiling., or
floor will not adequatelv shield adiacent areas from direct or
scattered radiation. Electrical. mechanical. or other physical
means (rather than administrative controls) must be used-to limit
movement or rotation of the unit to ensure compliance with 10 NYCRR
16.6 and 16.7. . .

RESPONSE. If this is an original aoplication. or if changes have been
made in the facility, describe the mechanical or electrical beam stobs
that are operational and restrict beam orientation, svecify the
direction in which the teletherapvy head can be moved. and describe the
maximum ancle (from vertical) of the beam orientation in each
direction. Identifv the anale orientation convention (e.g., 0 1is
vertical toward the floor, 90 is horizontal toward the east wall,

180 1is vertical toward the ceiling, and 270 1is horizontal toward the
west wall). If the teletherapv unit has an integral beam absorber
(also called a beam catcher), provide similar information for those
orientations in which (1) the vprimarv beam is directed toward the
intecral beam absorber. and (2) the orimarv beam is directed away from
the integral beam absorber. You may use sketches to describe how beam
stops limit the use of the nrimarv beanm.

Samnle Resvonses. Some applicants have found it heloful to have a
"sample" resvonse on the use of a rotational unit with an inteoral
beam absorber:; the angle orientation convention described above
aoplies. :

For the primarv beam directed toward the integral beam absorber,
electrical or mechanical stops are set so that the orimarv beam must
be centered (within plus or minus 2 ) on the intedral beam absorber
and, in that configuration, the attenuated primary beam mayv be rotated
360 pointing toward the floor, east wall, ceiling and west wall.

For the primary beam directed away from the integral beam absorber,
electrical or mechanical stops permit the unattenuated primary beam to
be directed in a 95 arc from 5 toward the west wall to vertically
down toward the floor to 90 toward the east wall.

Experience has shown that, given this typve of example. many
applicants can make changes to accommodate their own situations
(e.q., use of a vertical unit, use of a rotational unit without an

~integral beam absorber).

Adequacy of shielding. Based on an evaluation of shielding and the
planned use of each area, vou must have determined whether each area
adjacent to the treatment room will be maintained as a controlled or
noncontrolled area, and yvou must demonstrate compliance with Part
16. Accordingly, if this is an original application or if chanaes
have been made in the facility:
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1) Each area adjacent to the treatment room (including above and
' below) must be identified as a controlled or noncontrolled area.
2) The maximum radiation levels exvected in each adjacent area must
be calculated. The calculations should include:

{a) Maximum anticivated workload data.
+

(b) Your assianed values for each parameter used in the
calculations such as beam orientation, maximum field size,
scatter anagle., scatter ratio. distance to scatterer,
‘distance to area of concern, type and thickness of
materials used in barrier, and transmission factor of'
barrier.

{(¢) Contributions from vrimary, leakage, and scattered
radiation.

{(d) Separate calculations for each area adjacent to the '
treatment room, including above and below the room.
(Calculations need not be made for areas that have not
been excavated.)

(e} "Worst case" situations.

(£) A consideration of continuous occupancy (e.gq. oécupancv
factor of unity) for noncontrolled areas.

(o) Results expressed in millirems in any 1 hour and millirems
in any 1 week.

3) For each noncontrolled area, there must be a demonstratidn that
the requirements of 10 NYCRR 16.7 will be met.

4) For each controlled area, you must have a program covering
access controls, signs, personnel training and monitoring, and

surveys.
RESPONSE.
1) . Identify each érea adjacent to the treatment room (includina

above and below) as a controlled or noncontrolled area.

2) Submit calculations of the maximum radiation levels expected in
each adiacent area. Your calculations should include:

{a) Maximum anticipated workload data (e.g., maximum number of
patients treated per hour and per week; maximum dose and
treatment time per patient; maximum "on time”" per hour and
per week).
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<.

- 2)

RESPONSE
{b)
(c)
(d)
(e)
(f)
(aq)

3)

4)

-15_

(Continued)

The value of each varameter used in vour calculations.
These parameters include such factors as beam orientation,
maximum field size, scatter angle. scatter ratio, distance
to scatterer. distance to area of concern, type and .
thickness of materials used in barrier, and transmission
factor of barrier.

Contributions from primary, leakage (with the source in
the "on" vosition). and scattered radiation fincluding
low~-angle scatter that just misses the inteqgral beam
absorber).

Calculations for each area adijacent to the treatment room,
including above and below the room, and a statement as to

whether the area will be maintained as a controlled or .
noncontrolled area. Calculations need not be provided for
areas that have not been excavated.

"Worst case" situations (e.g., use of maximum beam size:
all patients treated in 1 hour using the critical
orientation that produces high radiation levels in an
adiacent area:; if the integral beam absorber is not used
for all patient treatments, calculations based on use of
the unattenuated primarvy beam where appropriate:

situations within the capabilities of the teletheraov unit
that are not prohibited by electrical or mechanical stops.)

A consideration of continuous occuvancy (e.a., occupancy
factor of unit >1) for noncontrolled areas.

The results of each calculation expressed in millirems in
any 1 hour and millirems in any 1 week.

For each noncontrolled area., state how vou will meet the
requirements of 10 NYCRR 16.7.

For each controlled area, describe vour orogram for meeting the
requirements of 10 NYCRR 16.6. This description should include:

(a)

- The phvsical and administrative controls used to restrict
access to the controlled area.
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RESPONSE (Continued)

{b)

{c)

(d).

(e)

The number. wording, size. and location of warning sians
to be placed in the vicinity of the controlled area.

Your program for ensuring that versonnel enterinc the !
controlled area receive proper instruction in accordance
with 10 NYCRR 16.13. ' .

Your program for ensuring that personnel entering the
controlled area are monitored in accordance with 10 NYCRR
16.11.

The survevs that will be performed in accordance with 10
NYCRR 16.10 . ‘

Radiation levels in noncontrolled areas must be such that a person

in the area will receive a radiation dose exceeding neither .

2 millirems in anv 1 hour nor 100 millirems in anv 7 consecutive days
1f the person were continuously present in the area.

In showing compliance vou:

e.
4)
NOTE:
1)
2)
3)
NA

NA

Must
16.7

use an octupancy factor of unity because 10 NYCRR
(a) (2) assumes that a person is continuously present. and

May take advantage of "on time" (e.g. that fraction of an hour
or week during which the primarv beam of radiation is "on").

May use a fractional use factor {i.e. the fraction of the time
during which the primary beam is directed at a varticular
barrier) to show compliance with the "100 millirems in anv 7

consecutive days" requirement.



- 17 -

14. General Rules for the Safe Use of Radioactive Materials. Operating
Procedures. Emeragency Procedures and Oualityv Assurance Prodaram.

Operating Procedures. You must establish and agree to follow written
procedures governing the overation of the teletheraov unit. You
should have written overating procedures directed to. and given tp,
specific grouns of staff members (e.ag.. radiotheraoy technologists)

.outlining the resoonsibilities of each group to ensure vour compliance

with New York State's regqulations, the terms and conditions of the
license, and the commitments made in license applications and
correspondence with the Department. Many tovics pertaining to
radiation safetv should be addressed in the operating nrocedures. As
a minimum. these written nrocedures should:

1) Require that the teletherapy unit, room. and console be secured
when unattended. '

2) Describe the actions to be taken to ensure that onlvAthe
~patient is in the treatment room when the orimary beam is
turned on.

3) Reguire that safety devices be checked for oroper operation
{including identifying the devices to be checked and bv whon.
how the checks are to be verformed and the frequency), that
malfunctions or defects be corracted promptlv, and that the
dates and results of the checks and a notation of the date on
which each malfunction or defect was corrected be maintained
for at least 3 vears after each check. and sach correction of a
malfunction or defect. '

Avoendix D contains a list of topics that must be addressed in a set
of operating procedures. SUBMIT a copv of vour operating vrocedures.

Emergency Procedures. 10 NYCRR 16.122 {(e) reguires that emeraencv
nrocedures be established and that the procedures be posted at the
control console. You must establish and agree to follow written
procedures for emergencies that mav occur, e.qg., the teletheraov
source fails to return to the "off" position. These procedures,
designed to minimize radiation exposure to patients, workers, and

" the general public, should as a minimum:

1) Svecify when they are to be followed.

2) Describe step-by-step actions that are to be taken and by whon.
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b.- 3} Give first consideration to minimizing the exposure to the

patient. usually by removing the patient from the room (rather
than using tools to attempt to return the source to the off
position). TIf a first step of the emergencv procedures
specifies oressing the "emergencv bar" on. the teletherapv unit
console. this action may cause the source to return to the off
position but may also cut power to the entire teletherapy unit
or to the gantrv or the couch--these possibilities must be
considered in developing emergency procedures.

4) Instruct the staff to act quickly and calmly and to avoid the
primary beam of radiation.

) Recuire that, as soon as the patient and sgaff are out of the
treatment room. the area be secured (e.a.. door locked, quard
vposted) and a siagn posted to alert others to the problem).

6) Specify who is to be notified. Provide the names of at least
two individuals who can be notified and their on-duty and
off-duty telephone numbers.

SUBMIT a copy of your emergencv procedures: or state that vou will
follow the emeragency procedures described in Appendix F of Radiation
Guide 10.8, Rev. 1. The emergency orocedures shown in Aopendix F
fulfill the criteria established above.

NA .

Survevs and Inspections. 10 NYCRR 16.122 requires you to verform a
radiation survev and to submit a survey report prior to initiation of a
treatment program and subsequent to each installation of a teletherapy
source. Section 16.10 (a) (2) requires a survey whenever any chandge is
made in the installation or its use that might increase radiation levels.

The information contained in such survey revorts should corresovond to the
information identified in Appendix G.

RESPONSE. Describe the information vou will include in survey revorts or
state that you will include all the information described in Apvendix G, of
Radiation Guide 10.8, Rev. 1.

10 NYCRR 16.122 (a) requires that each teletherapv machine be fully
inspected and serviced during source revlacement or at intervals not to
exceed five vears. whichever comes first, to ensure orover functioning.
This inspection and servicing, as well as anv service that could comvromise
the safety of the unit, must be peformed onlv bv persons specifically
licensed bv NRC or an Agreement State to do so. Each licensee must ensure
that these reguirements are complied with, and anv revairs found to be
necessary are promptly made.
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Each teletherapv machine must  be maintained in accordance with a schedule
recommended bv the manufacturer. Critical comvonents such as the field
light cord reel. source drawer solenoids. air pressure switch, air hoses
and fittings. and treatment timer should be replaced periodically according
to the recommended frequency. '
t
RESPONSE. State that you will maintain vour teletherapv machine(s)
according to the recommended service schedule. and that a full insnection
and service will be performed as required.

Waste Disvosal. Most teletherapv licensees dispose of unneeded sealed
sources by transferring them to the source manufacturer. You should note
that 10 NYCRR 16.122 recquires that certain work, including source removal
or source exchange. mav be performed only bv versons 'specifically

licensed by the U.S. Nuclear Requlatory Commission or an Adreement State
to do the work. Note also, that some teletherapy units contain
radicactive material in the form of depleted uranium used as shielding
material in the unit.

RESPONSE. Describe how you will dispose of unneeded teletherapy units and
sources.

NA

NA

NA

NA

Other Procedures and Precautions

a. Non-human Use. Some licensees in reéearch facilities mav plan to
use the teletheraoy unit for irradiation of animals. cells. etc. TIf
you wish to perform such orocedures you should have spvecified these

uses in Item 7 of this application. and named the users in Item 5.

SUBMIT a description of the nen-human uses véu provose and the
radiation safety orocedures that will be followed.

b. Leak~-testing of Sealed Sources. Appendix I to this Guide contains a
model orocedure for performing leak tests. STATE that vou will follow
the model or submit a copy of the appendix with vour changes indicated
in red ink. '
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Personnel Monitoring Proaram. You must establish”and aagree to follow
written procedures for personnel monitoring. As a minimum, these written
procedures must require:

a. That whole-bodv badges (e.g., film or thermoluminescent dosimeters,
also called "TLDs") be provided to personnel who enter restricted ‘
areas under the circumstances described in 10 NYCRR 16.11. '

b. ~That whole-bodv badges be exchanaed for processing at intervals not to
exceed 1 month.

c. That whole-bodv badges be processed by a commercial personnel
dosimetry service companv accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP).

d. That anv pocket dosimeters used to measure exposure from licensed
material be omerable, calibrated, and tested for drift at intervals
not to exceed 1 vear. Records of calibration and drift tests must be
maintained as described in 10 NYCRR 16.14.

e. That whole-bodv baddes will be returned for brocessing immediately
following any incident (such as a stuck source) which results in a
non-routine radiation exposure to the wearer.

RESPONSE. Describe vour versonnel monitorinag program.

ALARA (As Low As is Reasonablv Achievable) in medical institutions. Each
institutional medical licensee must have a formal ALARA program. To our
knowledge all medical institutions with cobalt teletheranv liccnses will
have other licenses with the Department. Therefore, information on vour
institutional ALARA program and Radiation Safety Committee will have been
submitted already. If this is not the case. contact this office for
further information.

CERTIFICATE. 1If the application is for a private oractice, it should be
siagned bv a senior vartner or the president. If the application is for an
institution, hosoital. or medical center. it must be sianed by its
director or chief executive officer. Identify the title of the office
held bv the individual who sions the aoplication.
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AMENDMENTS TO LICENSES

Licensees are reguired to conduct their programs in accordance with
stataments. reoresentations. and procedures c¢ontained in the license B
apolication and suvportinag documents. The license must therefore be amended
if ‘the licensee vlans to make anv chanages in the facilities. equipment
{including tyves of monitorinag and survev instruments), orocedures, authorized
users or radiation safetv officer. or radiocactive material to be used. .

Applications for license amendments mav be filed either on the abplication
form, or in letter form. The avplication should identifv the license bv
number and shculd clearly describe the exact nature of the changes. additions.
or deletions. References to previouslv submitted information and documents
should be clear and svecific and should identify the pertinent information bv
date. page and paragaraoh.

- Amendment appolications must be siagned as described in Item 26 and dated.
An original and two covies of the application for amendment should be ‘
prevared. and the original and one coov should be submitted, as in the cases
for new or renewal applications. '
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RENEWAL OF A LICENSE

An application for renewal of a license should be filed at least 30 davs
prior to the expiration date..~This will ensure that the license does not
expire until final action on the application has been taken bv the New York
State Health Devartment as provided for in 10 NYCRR 16.105.

Renewal apvlications should be filed on Form GEN 307B approvriatelv
suovlemented, should contain complete and up-to-~date information about the
applicant's current proagram, should meet all licensina and réculatorv
requirements in effect at the time of renewal, and must be signed as described
in Item 26 and dated. Renewal applications should also include the
vhvsician-user's training and experience or make a clear and svecific
reference to previous apolications on which individual users received approval.

In order to facilitate the review vrocess, the apolication for renewal
should be submitted without reference to previously submitted documents and
information (except for previously aporoved users). If such references cannot
be avoided. they are acceptable provided:

a. - The reference is made in resvonse to a particular item of required
information (e.a. bioassay procedures):

b. The reference is clear and specific (e.g., title of document, date of

submission. page and paraaraph); and

c. The referenced document contains all information required for a particular
item at the time of renewal.

Prevare an original and two covies of the application. Retain one coov of
the application, with all attachments, because the license will require. as a
condition, that the institution follow the statements and revresentations set
forth in the aovlication and anv suoplements to it. "'Mail the original and one
copy to the Bureau of Environmental Radiation Protection. New York State
Health Department, Empire State Plaza. 421 Corning Tower, Albanv, New York
12237.

LICENSE TERMINATION REOUESTS

Submit a signed Form GEN 322 indicating the disposition of the radiocactive
material. Form GEN 322 is available from the Bureau of Environmental
Radiation Protection, New York State Health Devartment. '

Submit survey results showing that all previously occupied areas are free
of contamination and all sources of radioactive material have been removed in
accordance with 10 NYCRR 16.10. A decontamination guide is available from the
Bureau of Environmental Radiation Protection. New York State Health Department.

Such submissions must be made at least 30 days prior to relinquishing
possession or control of premises where radiocactive material is or has been
stored or used.
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DESCRIPTION OF SEALED SOURCES. TELETHERAPY UNITS.
AND PROPOSED USES

Itém 6 SEALED SOURCES TO BE USED IN TELETHERAPY UNITS

_ Name of
Radionuclide Source

{element & mass no.) Manufacturer

(A)

Item 6 TELETHERAPY UNITS

Maximum
Source Activity
Model per Source

Number (in curies)

Minimum
Name of Manufacturer (include Model Name SSD or
description, if unit is custom made) and Number SAD
{(a)
(B)
(C)

Ttem 7 PROPOSED USES

A B c Check As aporoopriate

Treatment of Patients Only

L]

Maximum
Output Number
of Source of
(in RHNM) Sources.
1
Beanm Counter-

Catcher Weiaht
(check one of these)

Treatment of Patients and Other Use

(as

described below)
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ACCEPTABLE TRAINING AND EXPERIENCE
FOR MEDICAL TELETHERAPY PERSONNEL

General Criteria

Any human use of radioactive material (e.qg., the internal or external
administration of radioactive material. or the radiation therefrom. to
human beinags) must be carried out by or under the supervision of a
professional practitioner. Such application of, or order to dpply,
radiation shall be in the course of the practitioner's professional
practice and shall comply with the provisions of the license or other
authorization of the practitioner under the Education Law of New York
State.

10 NYCRR 16.120 (d) vorovides that the Department will approve a license
avvlication by an institution for medical use of radivactive material if
it determines among other things that the professional practitioner
designated as the individual user is adecuately trained and experienced.
Outlined below are training and experience criteria that the Department.
with the assistance of its Radiological Health Advisory Committee, has
found acceptable for phvsicians who use or dlrECt the use of radloact1ve
materials in teletherapy units.

This training and exverience must have been obtained within a 5-vear
veriod precedina the date of the license apvplication or must be
supplemented bv continuing education or experience. The original
traininag and experience may have been satisfied concurrentlv by
varticipating in a formally integrated 6-month training program (3-month
if beaqun vrior to Julv 1, 1984), in an accredited medical institution.

Any individual wishing to qualifv as Radiation Safetv Officer (RSO) must
meet certain minimum training and experience criteria as outlined in
section 2 of this appvendix. This traininag and experience must have been -
obtained within a 5-year period preceding the date of the apolication or
he/she must have had continuing involvement in radiation safety since the
time of the training. BAn authorized user is automatically determined to
have met the minimum training and experience criteria for RSO
gualification.

Any individuval wishing to qualifv as Radiation Therapy Physicist must meet
the training and experience criteria outlined in Section 4 of this
appendix. This training and experience must have been obtained within a 5
vear period preceding the date of the application or he/she must have had
continuing involvement in radiation therapy physics since the time of the
training.
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Radiation Safetv Officer

A radiation therapv ohysicist who is a member of licensee staff and
meets the criteria outlined in Section 4 below, or
t

An authorized ohvsician user who meets the criteria outlined in

- Section 3. below, shall be considered to have met the trainine and

experience requirements for Radiation Safety Officer.

Provosed Users - Human Use

Physicians specificallv listed within the oreceding 5 vears as
authorized users on a teletheraovy license issued bv the Nuclear
Requlatory Commission, or an Aqreement State are considered to have
adeguate training and experience. Svecify the number of the new York
State license, or submit a copvy of any other license.

Medical Svecialitv Board Certification

The following certifications will be accepted as evidence that a
phvsician has had adequate traininag and experience:

1) Certification bv the American Board of Radiology (ABR) in
radioloay or therapeutic radiology.

2) Certification bv the American Osteopathic Board of Radioloay
(AOBR) in radiation oncology.

3) Certification bv the Canadian Roval College of Phvsicians and
Surgeons (RCPS) in therapeutic radioloav.

4) Certification as a British "Fellow of the Faculty of Radioloay”
(FFR) or "Fellow of the Roval Colleae of Radiology"™ (FRCR).

Physicians holding one of the medical svecialtv certifications

listed above should. submit a coov of their certificates and, in the
case of phvsicians who are FFR or FRCR. evidence of svecialization in
radiation theravov.
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Physicians Who Do Not Meet the Criteria in Sections a. or b. - Minimum
Training and Experience .

The training and experience described below should have been

received within 5 vears of the date of avplication or the apolicant
ohysician must provide evidence of (1) continuing clinical
involvement in radiotherany (e.ag., completed signed Suvplement C. '
forms) (a copy of Supplement C is included in this aopendix and it
may be reproduced as needed) or (2) havinag taken refresher or
continuing education courses in radiation theraov.

1) © Training in basic radioisotope handling techniques apvlicable
to the use of sealed sources (200 hours) consisting of
lectures, laboratory sessions, discussion groups, or supervised
on-the-job training (OJT) experience (note that OJT must have
been received in a formal training program) in the following

areas:

. : [}
i. Radiation physics and instrumentation 110 hours
ii. Radiation protection 40 hours

iii. Mathematics pertaining to the use and
measurement of radioactivity 25 hours

iv. Radiation bioloav 25 hours
(The hours listed next to each of the four subjects above are
suggested values and should not be interpreted as svecific
requirements.)

2) Experience with the tvpes and quantities of radioactive material
for which the application is made or eauivalent (500\hours).
This experience should include the following:

1. Review of full calibration and periodic spot-
check measurements of teletherapy units,

ii. Review 6f source calibration of sealed sources other than
teletherapy sources that are used for treatment purposes,

iii. Checkina and using ion chambers and survey meters,
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3. c. 2) iv. Preparation of treatment vlans and calculation of treatment
times for teletherapy and brachvtheraoy*. and

v. Learning appropriate radiation safety. quality control,
and emergency procedures for handling and using sealed
sources.

3) Clinical training in teletherapy procedures: IActive'nractice in
theraveutic radiologv and 3 years of supervised clinical
experience, which includes: 1 year in a formal training program
accredited bv the Residency Review Committee for Radiology of the
Accreditation Council for Graduate Medical Education or the
Committee on Postdoctoral Training of the American Osteopathic
Association, and an additional 2 vears of clinical experience in
therapeutic radiologv under the supervision of an authorized user
at a medical institution that includes:

i. Examining individuals and reviewing their case histories to
determine their suitability for teletherapy treatment, and
anv limitations or contraindications;

ii. Selecting the proper dose and how it is to be administered:

iii. Calculating the teletherapvy doses and collaboratinag with the
authorized user in the review of patients' progress and
consideration of the need to modify oriaginally prescribed
doses as warranted by patients' reaction to radiation: and

iv. Post-administration follow up and review of case histories.

d. Physicians Who Do Not Meet Criteria in Sections a. or b. -
Documenting Training and Experience

The qualifications of each applicant ohysician who has not been
previously aooroved by a licensing agency (see Section a.) and who

is not certified (see Section b.) will be reviewed on a case-bv-case -
basis with the assistance of the Radiolocical Health Advisorv
Committee to the Bureau of Environmental Radiation Protection.
Supplements B and C may be used to provide much of the needed
information. The followina is a checklist of materials that should
be submitted. with suggestions for preparation:

*Althouah brachvtheraoy procedures are not authorized on a teletheraov
license, information on the avplicant physician's exverience with these
procedures is important because the normal method of treatment of some
patients (e.o., patients with cervical cancer) involves use of both
brachytherapy and teletherapy).
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1) Completed Supvlement B Form

In Item 4. document at least 200 hours of training in basic
radioisotope handling techniques. as described in Section c.

1. For each subject covered in this training. state where the
training was obtained. the dates. total number of hours. and '
tyve of training. Hours should be broken down into lecture.
laboratory, or OJT. OJT must have been obtained in a formal
training orogram. BRe sure that hours of training can be traced
to the institution where the training was received. Each hour
of traininag should be listed under only one subject categorv
(e.a., the most applicable categorvy). '

In Item 5. document at least 500 hours of experience with the
tvpes and quantities of radioactive materials being requested
as described in Section c. 2.

2) Completed signed Supplement C Forms

Supplement C forms are used to document clinical experience
described in Section c. 3. Separate Supplement C forms should
be completed and .sioned bv each preceptor physician under whom
the applicant physician gained training and experience.

3) Letters of Evaluation from each Preceptor Physician

These letters should describe the scove and extent of the
applicant phvsician's training and experience as known by the
vreceptor physician and include the preceptor physician's
evaluation of the applicant physician's competence to
independently use teletherapv and brachvtheraoy sources for
vatient treatment.

4) For applicant physicians who completed their training and
experience more than 5 years before the date of the
aoplication, evidence of (a) continuing clinical involvement in
radiation therapy from the time the trainina was completed to
the date of the application (e.a.. completed signed Supplement
C forms) or (b} having taken refresher or continuina education
courses in radiation therapv (e.g.. completed Supplement B
form).

Radiation Therapy Physicist

a.

A person who is certified by a recoanized certifving organization, in

a branch of medical physics which deals with (1) the therapeutic
application of roentgen ravs, gamma rays, electron or other charged
varticle beams. neutrons, and radiation from sealed radionuclide sources;
and (2) the equipment associated with the production and use of these
radiations; or '

A person having equivalent qualifications as determined by the New
York State Department of Health.
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APPENDIX C

PERSONNEL TRAINING PROGRAM

ks e T I A et o,
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" Schedule for Training

Training will be »rovided:

a. Before an emplovee assumes duties with or in the immediate vicinitv
of radicactive materials;

b.  Annuallv as refresher training for all emplovees: and .

c. Whenever a sianificant change occurs in duties, regulations, or the
terms of your New York State license.

Description of the Training Program
Traininag will be sufficient to ensure that:

a. Individuals who work in or freaguent restricted areas are instructed
in the terms specified in 10 NYCRR 16.13: and

b. Tndividuals whose duties mav reguire work in the immediate vicinity
of radiocactive materials are informed about radiation hazards and
appropriate vrecautions.

Content of the Training Program

The program of instruction will include:

a. Pertinent terms and conditions of the New York State license.
including procedures developed as a vreredquisite for obtainina the
license and commitments incorporated into the license by condition.

b. Apvrooriate resnonse to emergencies or unsafe conditions. including
varticivation bv appropriate staff in "drvy runs” of emergencv
orocedures conducted as a vart of the initial and annual refresher
training. '

c. Areas where radioactive material is used or stored.

d. Potential hazards associated with radioactive material.

e. Radiological safetv vrocedures aporopriate to the duties of the
emplovee. . :

f. Pertinent New York State requlations.
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a. The oblication of all versonnel to revort unsafs conditions to the
Rad1atlon Safetv Officer. i e

h. _ The right of all oarsonnel to be informed of radiation exvosure” and
»b1oassav results.

i. The locations where the licensee has posted or made available
notices. ccpies of reaulations. and covies of vertinent licenses and
license conditions (including apolications and aoplicable
correspondence) as reaquired by 10 NYCRR 16.13.

Records that Document Trainina

Records of initial and refresher training will be maintained until New
York State terminates thée teletherapv license and will include:

a. The name of the individual who conducted the training:
b. - The names of the individuals who received the training:
c. The dates and duration of the training session: and

d. A list of the tovics covered.
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TOPICS THAT MAY BE INCLUDED IN OPERATING PROCEDURES

Good health phvsics practice dictates that vou provide vour personnel

with operating procedures to give them clear and svecific directions in their
duties and resoonsibilities. These duties mav include. but are not limited

to, safety device checks. instrument calibration. monthly spot-checks. and

leak tests. Operating procedures should not contain information that does nét

apply specifically to persons to whom they are directed. For example,
housekeevina versonnel would not follow the same procedures as therapy
technologists.

The overating orocedures should be designed for the program proposed in

vour application. Procedures should be complete and self-contained.

Pertinent information contained in eguioment manuals and other oublications

. should be extracted and included in vour operating procedures.

The following topics must be included in vour operating procedures:

'

1. Receiont and Disvposal of Radibactive Materialé.

Teletherapv licenses specifv exactly the radiocactive material bv'chemical
and nhvsical form (includinag manufacturer's name and model number) and

the maximum activitv that mav be possessed and used in a specific
teletheraov unit (manufacturer's name and model number). When

radioactive materials are no longer needed. thev mav be transferred to a

verson or firm authorized to receive them.

Accordingly, overating vrocedures should be sufficient to ensure that

radioactive materials received are within the limits svecified in your

license, that radiocactive materials are transferred to avpropriatelv

licensed versons in accordance with the requirements of 10 NYCRR 16.8 and

16.111.

2. Use of the Teletherapy Unit

The ovperating pfocedures should specify who mav overate the unit, how the
unit may be used (e.g., in what orientations. for what purposes), and how
the unit is to be operated (e.a.. the seqguence of steps to be followed to

turn the beam on and off). The overating procedures should include
instructions to ensure that onlv the patient is in the room when the

primarv beam is on and may svecify certain dailv checks of the unit to

ensure its orover overation.

1
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Personnel Dosimetrv-

Operating procedures should require teletheranv personnel to wear
versonnel monitoring devices {film or TLD badces): thev should also
contain instructions about the manner in which the devices should be worn,
and about oroper storage of the devices when thev are not in use. If'
vocket dosimeters will also be used. frequent reading should be

required. The operating vrocedures should contain directions to be
followed in the event that a verson receives or may have received a high
exposure. In this case, the film badge or TLD of the affected persaon
should be nrocessed immediately.

Procedures for Securing the Teletherapy Unit

The operatinag vrocedures should specifv the actions to be taken to

ensure that the teletherapy unit is secure when unattended. Such actions
should include locking the treatment room and the control vanel. but may'
also include restricting access to the entire treatment area.

Instrument Calibration and Checks

Survev instruments must be calibrated in accordance with Appendix H to this
Guide or equivalent orocedures approved by the Department. Thev must be
checked daily for orover operation using a check source.

The beam-on monitor must be checked dailv for proper operation. The
overating orocedures should svecifv who is to make these checks and

how they are to be made. If the beam-on monitor is malfunctioning, the
licensee's overatinag procedures must specifv alternative methods for
determining beam status (e.g. survey meter).

Svecify how and bv whom dosimetrv systems used for full calibration
and spvot-check measurements are to be calibrated and the frequencv of
calibration. Indicate the following:

al Full calibration measurements shall be verformed using a dosimetrv
system that has been calibrated bv one of the following two
methods:
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(1)

(2)
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The svstem must have been calibrated by the National Bureau
of Standards or bv-a calibration laboratorv accredited by
the American Association of Phvsicists in Medicine (AAPM).
The calibration must have been verformed within the nrevious
two vears and after anv servicing that may have affected
svstem calibration: or

The system must have been calibrated within the previous
four vears: eighteen to thirtv months after that
calibration. the svstem must have been intercompared at an
intercomparison meeting with another dosimetrv system that
was calibrated within the past twenty-four months by the
National Bureau of Standards or by a calibration laboratory
accredited by the AAPM. The intercomparison meeting must be
sanctioned by a calibration laboratory or radiologic physics.
center accredited bv the AAPM. The results of the
intercomparison meeting must have indicated that the
calibration factor of the licensee's system had not changed
bv more than 2 percent. The licensee may not use the
intercomparison result to change the calibration factor.
When intercomparing dosimetry systems to be used for
calibrating cobalt-60 teletherapy units, the licensee shall
use a teletherapy unit with a cobalt-60 source. When
intercomparing dosimetry systems to be used for calibrating
cesium-137 teletherapy units, the licensee shall use a
teletherapy unit with a cesium-137 source.

Spot-check measurements shall be performed using a dosimetry
system that has been calibrated by one of the following two
methods:

(1)

(2)

The dosimetrv system must have been calibrated in accordance
to paragravh 6(a) above (and may be the same svstem used to
meet the requirements of paragraoh 6(a) above): or

A dosimetry system used solely for spot-check measurements
mav be calibrated by direct comparison with a svstem

that has been calibrated in accordance to paragraph 6(a)
above. This alternative calibration method must have been
performed within the previous one vear and after each
servicing that may have affected system calibration.
Dosimetry svstems calibrated by this alternative method
shall not be used for full calibration measurements.
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The licensee shall rstain a racord of each calibration.

_ intercomparison and comparison for the dnration of the license...—.
For each calibration. intercomparison. or comparison. the record

must include the date. the model numbers and serial numbers of
t+he instruments that were calibrated. intercompared. or compared
as required bv vparagraphs f(a) and (b) of this section. the
correction factor that was determined from the calibration or
comparison. or the apparent correction factor that was determined
from an intercomparison. the names of the individuals who
performed the calibration, intercomparison. or comparison, and
evidence that the intercomparison meeting was sanctioned bv a
calibration laboratorv or radioloagic vhvsics center accredited by
AAPM.

Full Calibration of Teletherapv Units

Ovaratinag vrocedures should svecifv that onlv the Radiation Therapv
Phvsicist named on the license will make full calibration measurements,
and should describe the procedures to be followed and the instruments
to be used. The calibration orocedures must svecifv the following:

3)

b)

Full calibration measurements on each teletheraov unit shall be
verformed:

(1) Before the first medical use of the unit: and

(?2) Before medical use under the following conditions: Whenever

SR R

spot-check measurements indicate that the output differs by more

than 5 vercent from the outvut obtained at the last full
calibration corrected mathematically for radioactive decav:

followino replacement of the source or following reinstallation

of the teletherapv unit in a new location: following repair of

~the teletherapv unit that includes removal of the source or maiot

revair of the components associated with the source exvosure
assembly: and

(3) At intervals not exceedinag one vear.

Full calibration measurements must include determination of:

(1) The output within + 3 percent for the several field sizes across
the range of field sizes; several distances across the ranage of
distances: and the beam modifving devices in use. Measurements
shall be made with the dosimetrvy svstem described in varaaraph

6(a) above.

(2) The coincidence of the radiation field and the field indicated bv

the light beam localizina device:

(3) The uniformitv of the radiation field and its dependence on the

orientation of the useful beam:



c)

d)

e)

f)
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(4) Timer constancy and linearitv over the range of use:

(5) On-off error: and

{6) The accuracv of all distance measuring and localization devices !
in medical use. » . '

Full calibration measureménts shall be made in accordance with either

the procedures recommended by the Scientific Committee on Radiation

Dosimetrv of the American Association of Physicists in Medicine that

are described in Phvsics in Medicine and Bioloav Vol. 16, No. 3. 1971.

op. 379-396. or bv Task Group 21 of the Radiation Therapv Committee of

the American Association of Physicists in Medicine that are described

in Medical Physics Vol. 10, No. 6. 1983, pp. 741-771, and Vol. 11,

No. 2, 1984, vo. 213

The outputs determined in varagraph 7(b) above shall be
corrected mathematically for physical decay for intervals not
exceeding one month. . .

Full calibration measurements and physical decay corrections shall be
performed by the radiation therapy physicist named on the license.

Records of each full calibration shall be retained for the duration of
use of the teletherapv unit source. The record nust include the date
of the calibration, the manufacturer's name, model number, and serial
number for both the teletherapy unit and the source, the model numbers
and serial numbers of the instruments used to calibrate the
teletheraov unit, tables that describe the output of the unit over the
range of field sizes and for the range of distances used in radiation
theranv, a determination of the coincidence of the radiation field and
the field indicated bv the light beam localizing device. an assessment
of timer linearity and constancy, the calculated on-off error. the
estimated accuracy of each distance measuring or localization device.

and the sionature of the teletherapv phvsicist.

Calibrations required by sub-paragraphs a) (1) and a)(2) of this

section shall be confirmed by an independent check of either the
dosimetry system used. or the output of the unit within 15 davys

of the calibration.’
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Periodic Svot Checks
'A. Svar-Check Measurements of Teletherapv Units (Monthlv)

The operating crocedures should spvecify when. how. and bv whom the
spot-check measurements will be made. The svot-check procedures must
specifv the following:

' 4

a) Spot-check measurements shall be verformed once each calendar month on

- each teletherapy unit used for medical use and shall include
determination of:

(1} Timer constancv, and timer linearitv over the range of usée:
(2) On-off error:

(3) The coincidence of the radiation field and the field indicated by
the liaght beam localizing device:

(4) The accuracy of all distance measurina and localization dev1ces
used for medical use;

(5) The output for one tyvical set of operating conditions measured
with the dosimetry svstem described in paragraph 6(b) above: and

{6). The difference between the measurement made in varagraph a(5%)
of this section and the anticipated outbut, expressed as a
vercentage of the anticivated output (i.e.. the value obtained at
least full calibration corrected mathematicallv for phvsical
decay).

b) Spot-check measurement described in vparaagraph (a) of this section
shall be verformed in accordance with orocedures established by a
radiation therapny nhysicist ounalified by traininc and experience as
described in Section 4 of Avvendix B of this Guide. That individual
need not actually perform the spot-check measurements. However. the
radiation therapy physicist shall review the result of each spot-check
within 15 davs and promptly notifv the licensee of the results.

B. Safetv Checks of Teletherapvy Facilities (Monthlv)

Safety checks shall be performed once each calendar month in each
teletherapy facility to assure orover operation of:

(1) Electrical interlocks at each teletheranv room entrance:

(2) Electrical or mechanical stovs installed for the purvose of
limiting use of the orimary beam of radiation (restriction of
source housinag angulation or elevation, carriage or stand travel
and overation of the beam on-off mechanism);: _

f3) Beam condition indicator lights on the teletheraoy unit. on the
control console. and in the facilitv:

(4) Viewing systems:

(5) Treatment room doors from 1ns1de and outside the treatment room:
and:

(6) Electrically assistad treatment room doors with the teletheraov
unit electrical power turned off.
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Follow-un and Records

Arrangements will be made for vromot repair of ‘anv oroblem identified
following the checks described in varaaraphs 8A and ‘8B above. !
The teletheraov unit shall not be used followina door interlock
malfunction until the interlock svstem has been repaired.

Records =hall be retained of each svot-check and safetv check
described in varaagraohs 8A and 8B above. The record must include

the date of the spot-check. the wmanufacturer's name. model number. and
serial number for both the teletheraoy unit and source, the
manufacturer's name. model number and serial number of the instrument
used to measure the outout of the teletherapv unit, an assessment of
timer linearitv and constancvy. the calculated on-off error, a
determination of the roincidence of the radiation field and the field
indicated bv the light beam localizinag device. the calculated on-off
error, the determined accuracvy of each distance measuring or '
localization device, the difference between the anticipated outout and
the measured output. notations indicating the ovperability of each
entrance door electrical interlock, each electrical or mechaniecal
stop, each beam condition indicator light, the viewing system and
doors. and the siagnature of the individual who performed the vperiodic
svot-check.
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AMERICAN COLLEGE OF RADIOLOGY
FEBRUARY 1989

QUALITY ASSURANCE PROGRAM

* The folloving is an outline for an ongoing quality assurance program. Its
purpose is to objectively and systematically monitor and evaluate the quality
and appropriateness of patient care delivered in the Radiation Qncology
Department. Every effort will be made to identify problems, correct them and
in this manner pursue the opportunities to improve patient care.

This program will be organized around the three principal areas of evaluation
in Radiation Oncology which can be measured: Structure, process and outcose..
Structure includes the equipment and staff available to the treating facility.
Process 1is concerned with the pretreatment evaluation and treatment
prescription for patients; with the medical outcome stated in terms of
control of tumor and evaluation of complications of therapy. Each of these
factors interacts with the others in the typical situation. The program will
include a monthly audit by a designated reviewer of an appropriate number of
charts vhich have recently been completed. Following the audit of the charts
vith appropriate screens, all problems identified will be referred to the
monthly meeting of the Radiation Oncology Quality Assurance Committee. A
wvritten report will be kept of all cases referred, and of the disposition of
those cases. An ongoing record of problems identified will be maintained as
vell as a report on any special problem-oriented audits. A special report
will be made of problems identified, solutions arrived at and the results of
such solutions.

The Director of Radiation Oncology will be responsible for the institution and
ongoing supervision of this program. It will be the responsiblitiy of the
Director to identify problems and vhen problems have been identified, see that
actions are taken and the effectiveness of the actions evaluated.

STRUCTURE

It is mandatory that in a modern Radiation Oncology department, appropriate
equipment and programs be in place to lend adequate structure for the
performance of quality care. Equipment and programs are outlined below as the
minimum requirement for such a department.

A. Equipmsent

1. Supervoltage radiation therapy equipment for external beam
therapy. This must be an x-ray generator of 1 million volts
or more, or a Cobalt-60 teletherapy unit. If the Cobalt-60
unit is the only megavoltage unit it must have a treatment
distance of 80 c¢m or more.

2. Electron beam therapy equipmenf or low energy x-ray equipment:
for the treatment of skin lesions and superficially placed
lesions. :



3. Appropriate brachytherapy .equipment for intracavitary and
interstitial treatment.

4. Adequate physical measurement equipment to calibrate all
treatment equipment in the department.

Access to, or presence of, computerized dosimetry eduipment

capable of providing external beam isodose curves as wvell as

brachytherapy isodose curves.
6. Simulation equipment.
7. Special field shaping equipment, such as cerrobend casting.
Prograams
1. Patient Protection Program

a. Charting systems for daily dose rebording and
summation.

b. Physics program for calibration of equipment that
insures accurate field definition and accurate dose
delivery to the patient.

c. A system for a "double check"” of initial dose
calculations wvithin 48 hours.

d. A mechanical protection program to prevent
mechanical injury by the machine or accessory
equipment.

2. Personnel Protection Program

a. ‘Film badge program.

b. Systematically inspected interlock systems.

c. Routine leak testing of all sealed sources.

d. Appropriate shielding equipment in situations vhere
fluoroscopy is used.

e. Appropriate'safety equipment for the use of sealed
sources.

f. An education program in patient lifting and other
safe work habits.

3. Educational Program

a. A continuing education program in the safe operation
of all departmental equipment.



b. A continuing education program in advanced treatment
techniques and newv developments in radiation
oncology. '

4. Regular maintenance and repair of equipment is required. The supervising

""" physicist is responsible for documenting that any alteration in the
maintenance and repair schedule does not affect the standards promulgated
in this document.

C. Access and Environment

1. Ramps and doorvays adequate for outpatient wheel chairs,
wvalkers or ambulance litters.

2. Doors, halls, ramps, elevators adequate for hospital
litters and hospital beds. '

3. A safe and adequate environment including lighting,
ventilation, heating, cooling and including appropriate
rest areas. ,

D. Staffing

1. Staffing will in general be in accordance with the
recommendations presented in the "Radiation Oncology in
Integrated Cancer Management" report of the Intersociety
Council for Radiation Oncology. This is commonly

referred to as the "Blue Book." Exceptions to these
recommended staffings may be made vith justifications.

B. Access To Appropriate Supporting Facilities 1Including Diagnostic
Laboratories and Imaging Facilities
PROCESS

The .folloving items of process are considered mandatory and appropriate to
patient care and are those elements of patient care which are measurable.

1. Confirmation of the presence of malignancy or a
statement of benign condition.

2. Definifion of tumdr location and extent.
3. Definition of treatment volume.

4. Selection of dose.
5

. Selection of treatment modality.



6. Selection of treatment technique:

- 7. Documentation of supervision of treatment and record of
patient progress and' tolerance.

8. Summary of completiod with statement of follow-up plan.

9. Signed and vitnessed consent required for all patients.

In addition to the above process, are those processes inherent in a recognized
and acceptable physics quality assurance program as given below.

A. Process Methodology

1. A designated reviever will audit an appropriate number
of charts opened in each month after an adequate time to
allov completion and closure of these charts.

2. These charts will be reviewved against a fifteen-point
chart screen form attached.

3. Any charts failing to pass any one of the fifteen
screens will be documented and referred to the Quality
Assurance Committee for complete review, corrective
action and inclusion in the ongoing process.

B. Quaiity Assurance Committee Process Review

1. The Director of the department will select appropriate
personnel to constitute the Quality Assurance Committee.

2. The Quality Assurance Committee will meet on a regular
‘basis to review the following items:

a. Results of the above review and audit process.

b. - Review of the regular physics Quality Assurance
Program Report. :

c. Peer reviev reports from any other agency, committee
or section of the Hospital which includes physicians
in the Radiation Oncology Department.

d. Review of outcome studies from the Cancer Committee,
Tumor Registry or any other section, department or
committee of the Hospital which includes Radiation
Oncology patients.

e. If there is not a separate mortality and morbidity
conference then the Quality Assurance Committee will
reviev the charts of any patient who dies during the



course of treatment, or any patient who has an
unusual, severe or unexpected reaction to treatment.
This may include individuals in which there is an
unplanned interruption of treatment of more than S
days. . -

f. Review any case in which there is a "misadministra-
tion" or error in delivery of greater than 10X of
the intended ‘dose. This inclusion review of any
chart in which mathematical corrections of 10¥ or
more are made on the second check of dose
calculations. ‘ :

g- A reviev of any chart in vhich an incident report is
filed or in which there is report of an accident
injury to a patient.

C. Individual Physician Appropriateness Utilization Reviev

1.

All of the above review mechanisms will be documented in writing as
minutes of the Quality Assurance Committee meetings.

summarized on a quarterly basis and at a quarterly meeting there will be a
review of the previous quarter’s minutes. At that time any problems
recognized wvill be analyzed and any special studies or further in-depth

If there is a Hospital wide or similar broad ranging
peer reviev program which includes evaluation  of
appropriateness of actions by the Radiation Oncology

- physicians, this report will be reviewed by the Quality

Assurance Committee and utilized' as its physician
appropriateness peer review. ’

If no such higher level program exists, a departmental
physician peer review program will be put into place.
This will consist of the random selection of an

appropriate number of charts on an annual basis for each
active practicing physician in the department. These
charts will be revieved by the Quality Assurance
Committee as a whole for appropriateness of the
prescribed treatment in light of the disease entity and

patient status.

analysis required vill be outlined and undertaken.

D. Other General Components That Help To Assure Quality

1.

New Patient Review Conference

Reviev of the plan of management of all new patients by
the complete attending staff. This is best done prior
to initiating therapy. A record should be kept of cases
presented and attendees present.

These minutes will be



2. Portal Film Review ‘
Reviev of all portal films by attending physicians other
than the treating physician. This review may be
included in a periodic chart rounds or a separate free
standing meeting. A record should be kept of films

revieved, attendees present, important changes
recommended and their resolution by the attending
physician.

3. Chart Rounds

Periodic review of the records of all patients under
treatment to assess completeness of the medical record
and to evaluate and monitor their patients’ progress.

Records should be kept of the cases presented and the
attendees present.

4. Mortality and Morbidity Conference
Review of deaths during treatment, unusual or severe,
early or late complications of treatment and unusual
post-treatment deaths. In addition, any untoward event
occurring during treatment should be reviewved during
this conference. Records should be kept of the cases

presented, attendees present. The results of the
analysis and the resolution of any problems that
develop.

OUTCOMRE

It is important that all treating physicians follow patients
to the greatest extent possihle and document the outcome of
therapy. This includes primarily an evaluation of the
success of treatment in terms of tumor control and
complications.

1. There is a requirement for semi-annual studies on an
outcome basis to evaluate the results of the
department’s activities. If outcome studies are
carried out on a Hospital-vide basis or by other
larger units of the structure, such as major
departments or the Cancer Committee, and the studies
include a significant number of Radiation Oncology
patients, then such reports will be reviewed by the
Quality Assurance Committee and considered to have
met the outcome study requirement.

2. If no such studies are performed outside of the
Quality Assurance Committee then it will be
necessary for the Committee to perform two annual
outcome studies within the Radiation Oncology
Department. These studies will be selected to meet
the following requirements or criteria:

6



a. Relatively common diseases for which Radiation
Oncology treatment is frequently given.

b. Diseases in which radiation therapy can be
expected to have a significant effect on
outcome.

c. Diseases which can be folloved within a _
reasonable period of time for evaluation of ' '
outcome.

L' 4

Upon completion of the analysis of these disease entities by the Data

Management Service, the results will be reviewed by the Quality Assurance
Commi;tee. '
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YES

10.
11.
12.

13.

14.

15'

 RADIATION ONCOLOGY

TREATMENT CHART SCREEN

Is the diagnosis stated?
Is the stage of disease stated?

Is the pertinent histopathology report in the chart?

Is the relevant history of the disease stated?

Are the physical findings relevant to the disease
stated?

Was a treatment plan or prescription dated and
signed by the responsible physician at the
beginning of treatment?

Was planned dose stated?

Vas method of delivery stated?

Was treatment site or treatment volume stated?

Vere fields documented by port films?

Are dosimetry c¢alculations in the chart?

Is there a summary or a completion of therapy
report?

Is there a followv-up plan stated?

Was the treatment record checked weekly by a
designated reviever?

‘Vas there evidence of periodic examination of the

patient by the responsible physician?
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Basic Qualitv Assurance Proaram

Each facility must have a written Oualitv Assurance Manual. The manual
should contain written policies and ovrocedures for.radiation orotection and
should fullv describe the Quality Assurance Proagram. The manual should
also describe procedures for achieving comvliance with the followina:

1.

Ensurinag that all elements of the evaluation and treatment of esach '
patient are documented in the patient's record. ' '

Ensuring that all prescriptions and other treatment records are
legible and unambiguous. Staff shall be required to request
clarification from the prescribing physician if any element of the
prescription or other record is confusing. ambiguous or suspected of
being erroneous.

Ensuring that discrepancies in records and observations (including
those described in paraaraph 2 above) are resolved before radiation
therapy is administered to any patient if the discrepancy could result
in a misadministration.

Ensuring that each patient underacoing treatment is evaluated on at
least a weekly basis by a radiation theraov physician.

Ensuring that adequate records of evaluations of the patient's
response to therapvy are kept.

Ensuring that the treatment physician makes, dates, and sians a
written orescriotion in the vatient's chart or record that identifies
the patient, the part of the bodv to be treated, the teletheraoy unit
to be used, the prescribed dose and the treatment olan. Anv change in
this orescriotion shall also be entered in writing in the patient's
chart or record. and dated and siagned by the treating ohvsician.

In cases where an isodose distribution is agenerated, the treating
physician shall also review. and approve bv signature, the dose
distribution that is represented by the isodose pattern.

The prescrintion shall also include dailv and total doses to a
svecified site or isodose level in a definite overall time. the number
of fields to be treated daily. and the number and schedule of all
prescribed treatments. Additional information needed to describe the
treatment protocol for each patient should also be included in the
patient's treatment record. This may include: photoaraphs: sketches:
anatomical diagrams illustrating the location of treatment ports,
blocks., etc.: and written descriptions of treatment fields and set-up
information.
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Ensuring that adeaguate treatment records containing data racorded at
the time of each avpnlication of radiation are keot.

Treatment. records should include the dailv time or monitor unit
settings. the dailv and cumulative doses to the vrescription point or
isodose level. the daily dose delivered to each field. identifving
number and dimensions of each field. consecutive number of the
treatment. date of each treatment. identification of the teletheraov:'
unit used. anv treatment aids used, and the initials of the treating
ohysician and the administering technologist.

Ensurino that before 20% of the prescribed dose has

been delivered. teletherapy dose calculations are checked for accuracy
as follows:

Manual dose calculations shall be checked bv an individual who did not
make the calculations, for errors in arithmetic. data transfer. and
correct use of qraphs and other data.

. )
Computer~generated dose calculations shall be checked bv an individual
who did not enter the patient-svecific data into the computer. to
ensure that correct inouts for the vatient were used in the
calculations. This individual shall be familiar with the varticular
comouter dosimetrv svstem in use.

A weeklv accuracv check shall be made of daily arithmetic overations
in the patient's chart, bv an individual who did not make the entries.

A phvsical measurement of the dose or dose-rate to be administered to
a patient shall be made if:

{a) a field size or distance that is outside the range of those
measured in the last full calibration will ‘be used: or

(b) non-patient specific beam modifying devices which were not
measured in the last full calibration will be used: or

(c) patient-specific beam modifvina devices such as comvensators
(other than blocks) will be used.

This measurement shall be made before 20% of the total prescribed dose

- has been administered.

If in the iudament of the prescribing phvsician. the delav caused by
verforming the dose verification described above would ieovardize the
vatient's health because of the emergent nature of the patient's
condition. the verification may be done after treatment. The
vrescribing physician shall indicate this in his/her orescrintion and
the verification shall be done as soon as possible.
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Ensurinag that the New York State Department of Health,
Bureau of Environmental Radiation Protection. is notified of any
teletherapv misadministration including:

- 1) the administration of radiation from a source other than:the one

intended: or

2) radiation administered to the wronag vpatient: or

- 3) the administration of radiation bv a route of administration

other than that intended by the prescribina vhvsician: or

4) the administration of radiation to a part of the patient's bodv
other than than intended by the prescribina phvsician; or

§). the administration of a therapy radiation dose such that errors
in computation, calibration, time of exvosure, treatment
geometry, or equipment malfunction result in a total treatment
dose differing from the final prescribed total treatment dose by
more than + 10 vercent; or ‘

6) the administration of a therapy radiation dose such that .the dose
administered in anv individual treatment or fraction, differs
from the prescribed dose for that individual treatment or
fraction by more than + 50 percent.

Ensuring notification of the referring ohysician of the affected
patient., and the patient, of any misadministration listed in
paracraphs A (1) through (5) above. Anvy misadministration listed in
paragraph A (6) above will be evaluated bv the Devartment. which will
determine whether further notification is necessarv.

When it is not medicallv advisable to aive such information to the
patient, the information shall be made available to a qualified person on
the vatient's behalf. The notice to the vatient or the person notified on
the patient's behalf, must advise him or her of the patient's rights under
Sections 17 and 18 of the Public Health Law.

Ensuring that notifications are made within 24 hours after discovery
of the misadministration. If the referring physician, patient. or the
person to be notified on the patient's behalf, cannot be reached
within 24 hours, thev must be notified as soon as practicable. It is
not required that the patient be notified without first consulting the
referring vhvsician; however, medical care for the patient must not be
delaved because of this.
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E. Ensuring that. within 15 davs after an initial therawov
misadministration revort. the licensee shall send a written revort to
the New York State Department of Health. Bureau of Environmental
Radiation Protection. containinag the facility's name: a brief
descrintion of the event: the cause{s) of the misadministration:; the
patient's need for further medical follow-up or treatment: the action
taken to prevent vecurrence:; whether the licensee notified the patient
"or a verson on the patient's

behalf: and what information was contained in that notice. The report

to the Devpartment must not include the patient's name or other ;nformation
that could lead to identification of the patient.

Ensurinag that a ohvsics Oualitv Assurance Proaram is conducted under the
suvervision of the person named as the Radiation Therapy Phvsicist for the
license. The program must be desiagned to ensure consistent and safe
fulfillment of the dose prescrivotion to the taraet volume, with minimal
dose to normal tissue and minimal exposure to vpersonnel. It should be
conducted in accordance with accepted auidance. such as the American
Association of Phvsicists in Medicine Revort No. 13, "Phvsical Asvects of
Qualitv Assurance in Radiation Theraov."

t

Auditing the Qualitv Assurance Prodgram to assess its effectiveness and nmake
anv necessarv modifications. At a minimum. proarams should be auditad
annually bv ocualified individuals f{i.a. radiation theravy ohvsicists and
radiation theraov ohvsicians) who are not involved in the conduct of the
licensee’'s therapy vrogram.
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EMERGENCY PROCEDURES FOR BEAM CONTROL FAILURE OR MALFUNCTION

If the liaht signals or beam-on monitor indicate that the beam control
mechanism has failed to terminate the exposure at the end of the preset time
(e.g.. 1f the red light stays on and the green light is off. or if both the
red and the areen lights stav on for more than a few seconds), the source may
still be in the on position. The followinag steps are to be carried out
promptlv .and in a calm manner by the Radiation Therapy Technologist:

1. Open the door to the treatment room.
2. If the patient is ambulatorv, tell him or her to get off the table and
leave the room.

3. If the patient is not ambulatorv, enter the treatment room, but avoid
exposure to the direct beam. Pull the treatment table as far awav from
the direct beam as vpossible. Transfer the patient to a stretcher and !
remove the patient from the room.

4. Close the door and secure the area by locking the door to the treatment
room or vosting a aquard at the entrance.

5. Turn off the main switch at the control panel.
6. Notify the Radiation Therapist and Radiation Safety Officer at once.
7. Conspicuously post a sign in the area to warn others of the voroblem.

Radiation Therapist*

Phone No.: On Duty* Off Duty*

Radiation Safety Officer*

Phone No.: On Duty* Qff Duty*

*Copies of emergency procedures posted at the teletherapv console will contain
up-to-date information on the names and telephone numbers of personnel to be
contacted.
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TELETHERAPY SURVEY REPORTS

Teletheraoy radiation survevs should be conductad bv a verson who is
ogualified bv traininag and experience to measure ionizinag radiation. to
evaluate safetv technigues. and to advise on orotection needs and who has good
knowledoe and understandinag of the cveratino characteristics and limitations of
the radiation detection instrumentation and measuring devices that are usad in
the survev.

Contents of Survev Revort

To fulfill the requirement for revorting the results of the radiation
survey. to the Devartment, the survev revort should:

1. Provide the name. address, and license number of the person or
orcanization that vossesses the teletherapv unit and source.

2. Provide the name and .address of each person conducting the survey. .

3. Describe the reason for the survev (e.g.. installation of a new source,
relocation of the teletherapv unit).

4, Provide the date on which the work described in item 3 was completed.

5. Provide the date or dates on which the survey was conducted.

6. Provide the followina information for each radiation detection instrument
used for the measurements reported in items 10. 11. and 15 (or 16) of the
survey revort:

a. The manufacturer's name and model number:

b. The date of the last calibration before makinag these measurements:
and

c. The standards (e.g., radionuclide, activitv.‘and accuracv) and
procedures used in the calibration.

7. Provide the manufacturer's name‘and the model name and number of the
teletherapy unit. ‘

8, Provide the manufacturer's name and model number of the teletherapy
source.

9. Svecify the activity of the source (in curies) and the corresvonding
assav date.
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Svecifv the intensity of the primary beam of radiation at a specified
distance (e.q., roentgens per hour at a meter [RHM] or roentgens per
minute at a meter [RMM]) as measured after the source has been installed
in the protective source housing of the licensee's teletherapy unit and
the date that this intensity was measured.
: ]

Provide the maximum and average radiation levels measured at 1 meter from
the source in the off position. The average radiation level may be
obtained bv averaging measurements taken at-14 points on the surface of a
sphere 1 meter in radius centered on the source; the diagram in Figure

G-1 shows the location of the 14 orimary points. Up to 26 points may be
measured in accordance with NCRP Report No. 33. ‘Describe the locations of
the 14 to 26 p01nts and the radiation levels measured at each of the
voints. :

Describe the limits of beam orientation permitted bv electrical or
mechanical stops installed on the teletherapy unit. Specify each
direction in which the teletherapy head can be moved and the maximum
anale (from vertical) of the beam orientation in each direction. Also

‘specify the angle orientation (e.ag., 0 is vertical toward the floor:; 90

is horizontal toward the east wall: 180 1is vertical toward the ceiling:
and 270 1is horizontal toward the west wall). You mav use sketches to
describe the beam stops that limit the use of the primary beam. For units
with an integral beam absorber, vrovide this information for orientations
with the primarv beam directed (a) toward the inteagral beam absorber and
(b) awav from the integral beam absorber.

For measurements of radiation levels in adjacent areas, which should be
made during irradiation of a vhantom at the normal treatment distance
usinag maximum field size, describe:

a. The vhantom used, including the material of which it is made and its
size;

b. The source-to-phantom distance: and

c. The field size (field size should be the maximum permitted by the
collimators unless physical means are used to restrict field size).

Submit plan and elevation drawings or sketches of the teletherapy
facilitv: a scale of 1/4 inch = 1 foot is recommended. The drawinas or
sketches should:

a. Indicate the direction of north;
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b. - Show the location of the teletheraov unit and source within the
tfreatment rcom:

c. Tdentifv each area adiacent to the treatment room f{includina above
and below):
. +
d. Indicate the directions of orimarv beam usage and. in the case of an
.isoncentric unit. the vlane of rotation: and '

e. Identifv the locations at which radiation levels were measured (see
items 15 and 16 below). .

Rotational Units

a. For the orimarv beam directed toward the intearal beam absorber.
determine the rotational position of the teletherapy unit that
causes the maximum radiation level in each area adjacent to the \
treatment room (including above and below the treatment room).
Revort the maximum levels measured with a phantom in the orimary
beam and specify the corresponding rotational vosition (e.q.,
anculation toward each area). In general. the maximum levels will
be encountered with the beam oriented 30 from the pervendicular to
the barrier in aquestion.

b. For the vrimarv beam directed awav from the intearal beam absorber
and for units without an intearal beam absorber. revort the maximum
radiation levels that are measured in each area adijacent to the
treatment room f{including above and below) and specifv the
orientation {e.g., angulation toward each area) that oroduces these
maximum levels. Radiation measurements should be made with a
ohantom in the primary beam and the beam in its most adverse
orientation with respect to each barrier. 1In ageneral. measurements
should be made at the maximum limits permitted bv the beam stovs.

For vertical units, report the maximum radiation levels measured in each
area adiacent to the treatment room (including above and below) and
svecifv the orientations (e.g.. anaulation toward each area) that oroduce
the maximum radiation levels. Radiation measurements should be made with
a ohantom in the primarv beam and with the beam in its most adverse
orientation with respect to each barrier. In general, measurements
should be made at the maximum limits permitted bv the beam stowvs.

For each measured radiation level, explain how vou are comolyinag with
10 NYCRR 16. ’
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Describe (1) the tests that were conducted: and (2) the results of these-

" tests that ensure prover overation of the safetv svstems described below.

All tests should use a radiation detection instrument to confirm the
"on-off" status of the source.

t
]

a. Teletheraov treatment room door interlock svstem. The test should be
sufficient to ansure that the door interlock system turns the orimary
beam of radiation off immediately uvon opening of anv door and that
the vrimarv beam cannot be turned on until all doors are closed and the
beam "on-off" control is reset at the control opanel. !

b. Teletherapy "on-off" indicators, both mechanical and electrical (e.q.,
lights or mechanical indicator on vrotective source housing of
teletherapv unit, over door to room. at console).

c. Electrical or mechanical stons installed to limit use of the orimarw
beam of radiation. The tests should be sufficient to ensure that beam
stops operate in the manner described in item 12.

d. Teletheraov treatment timinag device. The tests should be sufficient
to ensure timer constancv and linearity, that the source returns to
the off position at the end of the oreset time. and that the source
does nat return tn the on vosition until the timer is reset.

If a teletheraov unit or source was removed, vprovide:
a. The date of removal: and

b. The name. address, and license number of the verson or firm who took
vossession of the unit or source.

If the survevor recommends any changes to improve the safety of the
overation of the teletherapy facility, describe the recommendations and
vour resvonse to these recommendations. ’ -
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Figure G-1
TELETEERAPY HEAD SURVEY
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You or vour contractor mav use the following orocedure to calibrate survev
]

APPENDIX H

MODEL PROCEDURE FOR CALIBRATING SURVEY INSTRUMENTS

instruments. :

Radjation survey meters should be calibrated with a radiocactive source.
Electronic calibrations are not acceptable. Survey meters must be calibrated
at least annually and after servicing. (Battery changes are not considered
"servicing.")

Model Procedure

The source must be approximately a point source.

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.

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

The source should be of sufficient strenath to give an exposure rate of
about 30 mR/hr at 100 cm. Minimum activities of tyvical sources are 85
millicuries of cesium-137. 21 millicuries of cobalt-60. and 34
millicuries of radium-226.

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

A record must be made of each survey meter calibration.

A single point on a survey meter scale may be considered satisfactorily
calibrated if the indicated exvosure rate differs from the calculated
exposure rate by less than 10 percent.

The following three kinds of scales are freguently 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 multi-decade 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.
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c. Metars that have an automatically ranging digital display device for
indicating rates must be calibrated at no less than one voint on each
decade and at no less than two voints on one of the decades. Those '
points should be aporoximately 1/3 and 2/3 of the decade.

Readinos above 1.000 mR/hr need not be calibrated. However, such scales
should be checked for overation and approximately correct resvonse.

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

The revort of a survev 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 eguioment:

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

c. A descriotion of the calibration source, including exposure rate at a
specified distance on a svecified date. and the calibration procedure:

d. For sach calibration point, the calculated exposure rate, the
indicated exvosure rate, the deduced correction factor (the
calculated exvposure 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 anagle between the radiation flux field and detector (for external
cylindrical GM or ionization-tvpe detectors, this will usually be
"parallel” or "perpendicular" indicating photons traveling either
parallel with or pervendicular to the central axis of the detector:
for instruments with internal detectors. this should be the ancgle
between the flux field and a svecified surface of the instrument.

a. For detectors with removable shielding, an indication of whether the
shielding was in place or removed during the calibration nrocedure:

h. The aoparent exvosure rate from the check source: and
i. The name of the person who verformed the calibration. the date on

which the calibration was performed and the license number (and
issuing agency) of anv contractor who performed the calibration.
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12. The following information will be attached to‘thé instrument as a
calibration sticker or taag:

a.

b.

Note:

The source that was used to calibrate the instrument:

The prover deflection in the battery check mode (unless this 1s
clearlv indicated on the instrument); '

For each scale or decade. one of the following as approoriate:
1) The averaage correction factor,
2) A araph or araphs from which the correction factor for each

scale or decade mav be deduced, or

3) An indicatioﬁ that the scale was checked for function but not
calibrated or, an indicatioen that the scale was inoperative:

The angle between the radiation flux and the detector during the
calibration: and

The apparent exvosure rate from the check source.

One-word reminders or svmbols that are explained on the Sufvev Meter
Calibration Report may be used on the calibration sticker.

Oon the followina pace is a form vou may want to use.
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o Survey Meter Calibration Report
Owner: ' ' Department :

Manufacturer: Type: o Ion Chamber o M o NaI(Tl) o
Meter model: Meter S/N: Probe model: _Probe S/N:
Calibration Source: __ mCi of . oR/hr at in on y 19_.

Instrument checks: Battery check:__ mR/hr or
. Constancy check: o imtegral check source indicates oR/hr.
' o __oCi of indicates mR/hr.

Calibration Geometry:. avve (] ame T anve o) o

Window: o open o closed o fixad

dist mR/hr{ Scale: Scale: Scale: Scale:
[(feet) today| Rdng CorFac| Rdng CorFac Rdng CorFac| Rdng CorFac

Correctiom Pactors:

Date:

Calibration Sticker
Cald -~ with ______

// 1, window:
scale CorFac

bat:"__mR/hr
chk:"_mi/hr"
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MODEL PROCEDURES FOR LEAK-TESTING

Each individual who will verform leak-tests on sealed sources or sources
in devices will be orovided with overating and emergencv orocedures.
includina:

a)

b)

c)

d)

e)

Instructions for performing the wipe tests. including materials to
use and methods of handling samples to orevent or minimizé exvosure
to versonnel. :

Survevs to be performed. such as those around the housing to be sure
the device is in the "safe"™, "store", or "off" position before wive
samples are taken from designated areas of the device. The survey
meter used must have an audio functionm.
Surveys to be performed on leak-test samples to check for gross
contamination.

Any specific instructions provided by source and device manufacturers
on recommended methods and areas to be wiped. '

Instructions on what to do in case of emeragencies. for example, if
sources or devices are found to be leaking or excessive radiation
levels are found around devices. These instructions must include
procedures for means of preventing and controlling the spread of
contamination. and means of obtaining professional assistance, if
needed.

The leak-test samples will be analyzed as follows:

a)

b)

If samples are analvzed in house. select a suitable detector that is
sufficiently sensitive to detect 0.005 microcuries. Usually a
well-type NaI(T1l) crystal with ratemeter is necessary to assay
gamma-emitter leak-test wipes. To determine the efficiencv of
detection. a sealed source with the same radioisotope as the source
being tested is used, and the source should have an activity between
0.1 and 10 microcuries. This activity will be certified bv the
manufacturer to an accuracy within a few percent.

If an outside service will analyze leak-test samples. this service
must be performed by persons licensed to do so bv the United State
Nuclear Reaqulatory Commission or an Adreement State and a copv of this
license will be keot on file with the leak-test results.



