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SAGINAW GENERAL HOSPITAL

21-00607-04
Item S/6 Radiocactive Material Use
Materiai in 35.100 As Needed Uptake, delution, excretion
studies
Material in 35.200 As Needed Imaging and localization
Material in 35.300 As Needed Radiopharmaceutical Therapy
Material in 31,11 As Needed In Vitro studies

Item 7 Radiation
Authorized Users

R.A. Siwik, M.D.

Richard P. Heuschele, M.D.

C-E. "u.ll.l’- ”nDa

Gary Herzler, M,D,

John F. Cherry, M.D.

William A.P. Supan, M.D.

Radiation Safety Officer

C-E- "u.ll.r' "CDI

Safety Program

taterial

35.100, 35.200, 35.300 & 31.11
35.100, 35.200, 35.300 & 31.11

35.100, 35.200, 35.300 (lodine-131 as iodide
for tnerapy) & 31.11}

35.100, 35.200, 35.300 (lodine-131 for treat-
ment of hyperthyroidism & cardiac
dysfunction) & 31.11

35.100, 35.200 & 31.11



SAGINAW GENERAL HOSPITAL

EQUIPMENT LIST

Gamma Cameras
General Electric - Starcam model 46-341286G6
General Electric - 400A Tomographic Camera model 46-47503G2B

General Electric = 4007 model 46~403083P1

Dose Calibrator
Searle CRC-22NB

Survey Meters

Eberline model E-520 GM survey meter

Bicron surveyor model, serial number A159A

Xenon Delivery System
Pulmonex model 130500



Item 8.1
PERSONNEL TRAINING PROGRAM
All anci)lary personnel whose duties will require them to work in the

vicinity of radioactive materials will be Instructed:

1. Before assuming dutiee with, or In the vicinity of, radioactive
materlals.

2. During annual refresher training.

3. Whenever there |s a signiflicant change In duties, regulations, or
the terms of the |icense.

Anclllary personnel may Include cleaning/housekeeping personnel, securlty,
nurses, EKG technologists, etc.

Instruction will Include the following subjects:
1. Applicable regulations and |lcense conditions.
2. Areas where radioactive material i3 used or stored.

3. Potential hazards assoclated with radiocactive material In each
area where the employees wili work.,

4. Appropriate radlation safety procedures.
§. Licensee’s In-house work rules.

6. Each individual’s obllgation to report unsafe conditions to the
Radiation Safety Officer.

7. Appropriate response to emergencies or unsafe conditlions.

8. Worker’s right to be informed of occupational radlation exposure
a: 4 bioassay results,

9. Locations where the |icensee has posted or made avallable,
notices, copies of pertinent regulations, and copies of
pertinent |lcenses and |icense conditions, as required by
10CFR19.



Saginav General Hospital Item 9,1
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Item 9.2

CALIBRATION OF SURVEY INSTRUMENTS

All survey Instruments will be calibrated and checked In accordance with
{0CFR35.51. Survey Instrumente will be callbrated by: (1) the
manufacturer; or (2) Medical Physice Consultants (NRC License No.
21-20153-01),



Item 9.3(1 of )

CALIBRATION OF DOSE CALIBRATOR
In accordance with {0CFR35.50

Testing Freguency and Tolerance

a. Constancy:
at least dally prior to the assay of patient doses
+/- 10% tolerance

b. Linearity:
upon Installation and at least quarterly thereafter
+/- 10% tolerance

¢. Accuracy:
upon installation and at least annually thereafter
+/- 10% tolerance

d. Geometry dependence:
upon Installaticn
+/- 10% tolerance

Following repair or adjustment, the above tests will be
repeated as appropriate.

Testing Methods
a. Constancy:
Source - 50 uCl or more of Cs-137

1. Assay the source on the appropriate dose
calibrator setting.

2. Measure the background on the same setting, and
subtract or confirm the proper operation of the
automatic background subtraction circult 1f It
is used.

3. Log in a book the background reading and the net
activity of the source.

4. Repeat the above procedure for a commonly used
radioisotope setting.

5. Write In the log book or post on the callbrator,
action levels at which the Individual performing
the test will automatically notify the chief

technologist or authorized user of suspected mal-
function of the calibrator.



Item 9.3 cont.

b. Linearity:
Source - Tc-99m, actlivity at least as large as the

maximum activity administered to a
patient.

Docay Method

4.

Assay the Tc-99m and subtract the background
reading to obtain the net activity. Record
the date, time, and net actlivity.

Repeat Step 1 three times dally at equally
spaced Intervals until the assayed activity
|ls less than 10 uCl,

Plck a reading (to be used as a standard)
which 18 near to a millicurle value that |s
frequent!y used for patient doses., Back-
decay this value to obtain calculated

values for all readings prior to the stan-
dard reading. Decay the standard reading to
obtain the calculated values for all readings
taken after the standard reading.

Calculate the deviation of the measured
values from the calculated values.

Shlield Method
If the shield or sleeve method |8 used, the
linearity test and initial calibration of the
shields or sleeves will be performed iIn accor-
dance with the manufacturer’s Instructions.

¢. Accuracy:
Sources - Cs-137 dedicated source of at least

80 uCl ang

Co-57 or Ba-133 dedicated source of at

least 50 uCl
Assay the calibrated source on the appropriate
setting.
Remove the source from the callbrator and
measure the background reading on the same
setting.
Subtract the background reading from the
measured activity to obtain the net activity,
Repeat this procedure for the other cali-
brated sources.

d., Geometry Dependence:
Source - Tc-99m between 1 and 10 mCi/m!
Syringe method ~ for all |icensees

1.

2.
3.

Draw 0.5 ml of Tc-99m liquid into a syringe
of the size normally used for patient doses.
Place the syringe In the dose calibrator !'n
a reproducible geometry.

Assay the syringe. Record the measured
value and the volume,

Page 2



Item

4. Draw an additional 0.5 ml of non-radioactive
saline or water into the syringe. Speclal
care must be taken that none of the originai
radioactive ligquid |s released from the
syringe during this process,

5. Assay and record the measured value and
volume.

6. Repeat this procedure unti| a volume of
2.0 ml has been assayed.

7. Select as a standard the volume that |s
closest to that used most frequently for
patient doses.

8. Divide all measured values by the standard
activity. The quotient |s the volume
correctlion factor,

Vial method - for facllities using generators or
radiopharmaceutical kits (lp
to the above method).
1. Begin the test with | ml of Tc-99m in a vial
of the size most frequently used for
elutions and kits,

2. Assay the vial and record the measured value
and the volume,

3. Add 2.0 ml of non-radiocactive saline or
water to the vial,

4. Assay and record the measured activity and

volume,

5. Repeat this procedure unti! a 19 m! volume
has been assayed.

6. Select as a standard the volume closest to
that normally used for mixing radio-
pharmaceutical kits,

7. Dlvide all measured activities by the

gtandard activity., This is the volume
correction factor.

e. The Radiation Safety Offlcer must review and sign all
of the above tests except the constancy tests,

Action Levels

Linearity or geometry errore in excess of 10% shal) be

mathematically corrected for in measur
greater than 10 uCi, ement of doses

Accuracy or constancy errors In excess of 10% shal| be
cause for repalr or replacement of the dose callbrator.

Page 3
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Item 9.4

PERSONNEL EXTERNAL EXPOSURE MONILORING PROGRAM

The RSO or delegate will promptly review all flim or TLD exposure
reports to look for workers or Qroups of workers whose exposure
|e unexpectedly high or low.

All individuals who are occupationally exposed to radiation on a
regular basis and may recelve greater than one-tenth the
quarterly permissible limits will be lssued a f!lm or TLD whole
body monitor that will be processcd by a contract service on a
monthly basis.

All individuals who handie radioactive material or a regular
basis will be issued a film or TLD finger monitor that will be
processed by a contract service on a monthly basis.

All individuals who are occupationally exposed to radiation on an
occasional basis, such as nurses caring for radiopharmaceutical
therapy or implant patients, will be issued a whole body monlitor
when caring for those patients,

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

Mode)l Radiation Safety Committee Charter
and Radiation Safety Ofiicer Delegation of Authority
(See §§ 35.21, 35.22, and 35.23.)

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

If you prefer, you may develop your own statament of authority, duties,
administrative procedures, and delegation of authority. If you do so, you
should consider for inclusion all the features in the model text and carefully
review the requirements of §§ 35.22. Say on your application, "We will issue
the Radiation Safety Committee Charter and Radiation Safety Officer Delegation
of Authority that are appended as ATT 10.1," and append your charter and dele-
gation,

MODEL CHARTER

Charge. The Committee shall:

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

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

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

4. Establish a table of investigational levels for individual occupational
radiation exposures; and

5. Identify program problems and solutions.

Responsibilities. The Committee shall:

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

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

3.  Review on the basis of safety and approve or deny, consistent with the
limitations of the regulations, the license, and the ALARA philosophy,
all requests for authcrization to use radioactive material within ihe
institution;

F-1
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4. Prescribe special conditions that will be required during a proposed
method of use of radioactive material such as requirements for bioassays,
physical examinations of users, and special monitoring procedures;

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

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

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

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

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

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

Administrative Information

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

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

3. To establish a quorum, one-half of the Committee's membership, including
the RS0 and the management representative, must be present.

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

F-2
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MODEL DELEGATION OF AUTHORITY

Memo To: A1l Employees
From: Chief Executive Officer
Subject: Delegation of Authority

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

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

F-3
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APPENDIX G

Mode! Program for Maintaining Occupational Radiation Exposure
at Medical Institutions ALARA
(See § 35.20.)

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

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

ALARA_PROGRAM

asin :eneral Hospital
(Licensee's Name)

1.  Management Commitment

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

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

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

d. In addition to maintaining dcses to individuals as far below the limits
as is reasonably achievable, the sum of the doses received by all
exposed individuals will also be maintained at the lowest practicable



Item 10.2 (2 of 6)

level. It would not be desirable, for example, to hold the highest
doses to individuals to some fraction of the applicable limit if this
involved exposing additional people and significantly increasing the
sum of radiation doses received by all involved individuals.

2. Radiation Safety Committee
a. Review of Proposed Users and Uses

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

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

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

b. Delegation of Authority

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

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

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

¢. Review of ALARA Program

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

(2) The RSC will perform a quarterly review of occupational radiation
exposure with particular attention to instances in which the
investigational levels in Table 1 are exceeded. The principal
purpose of this review is to assess trends in occupational expo-
sure as an index of the ALARA program quality and to decide if
action is warranted when investigational levels are exceeded (see
Section 6 below for a discussion of investigational levels).*

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

G-2
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Table 1

Investigational Levels

Investigational Levels
(mrems per calendar quarter)

Level 1 Level I1
1. Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads
2. Hands and forearms; feet 1875 5625
and ankles
3. Skin of whole body* 750 2250

*Not normally applicable tv medical use operations except those

using significant quantities of beta~emitting isotopes.

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

Radiation Safety Officer

Annual and Quarterly Review

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

(2) Quarterly review of occupational ex?osurcs. The RSO will review
at least quarterly the external radiation doses of authorized
users and workers to determine that their doses are ALARA in

accordance with the provisions of Section 6 of this program and
will prepare a summary report for the RSC.

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

Education Responsibilities for ALARA Program

(1) The RSO will schedule briefings and educational sessions to
inform workers of ALARA program efforts.

G-3
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(2) The RSO will ensure that authorized users, workers, and ancillary
personnel who may be exposed to radiation will be instructed in
the ALARA philosophy and informed that management, the RSC, and
the RSO are committed to implementing the ALARA concept.

c. Cooperative Efforts for Develupment of ALARA Procedures

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

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

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

d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation from good

ALARA practices and, if possible, will determine the causes. When

the cause is known, the RSO will implement changes in the program to

maintain doses ALARA.
4. Authorized Users
a.  New Methods of Use Involving Potential Radiation Doses

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

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

b.  Authorized User's Responsibility to Supervised Individuals

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

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

5. Individuals Who Receive Occupational Radiation Doses

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

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

G-4
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Establishment of Investigational Levels in Order to Monitor Individual
Occupational External Radiation Doses

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

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

a. Personnel dose less than Investigational Level I.

Except when deemed appropriate by the RSO, no further action will be
taken in those cases where an individual's dose is less than Table 1
values for the Investigational Level I.

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

The RSO will review the dose of each individual whose quarterly dose
equals or exceeds Investigational Level I and will report the results
of the reviews at the first RSC meeting following the quarter when

the dose was recorded. If the dose does not equal or exceed Investi-
gational Level II, no action related specificaily to the exposure is
required unless deemed appropriate by the Committee. The Comnittee
will, however, review each such dose in comparison with those nf others
performing similar tasks as an index of ALARA program quality und

will record the review in the Committee minutes.

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

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

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

In cases where a worker's or a group of workers' doses need to exceed
an investigational level, a new, higher investigational level may

be established for that individual or group on the basis that it is
consistent with good ALARA practices. Justification for new
investigational levels will be documented.

G-5
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The RSC will review the justification for and must approve or
disapprove all revisions of investigational levels.

7. Signature of Certifying Official*

| hereby certify that this institution has implemented the ALARA Program
sct forg/_gbove

il e

Tbnature

Donald E., Jyenemann
Nam: (print or type)

President and C.E.O,

Title

*The person who is authorized to make commitments .for the administration of
the institution (e.g., hospital administrator).
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Item 10.3

MODEL PROCEDURE FOR LEAK-TESTING SEALED SOURCES

¥We will establish and Implement the mode! procedure for leak-testing
sealed sources that was published In Appendix H to Regulatory
Guide 10.8, Revision 2.

CONTROL NU.8619 0
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Item 10.4
RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS

Wear |aboratory coats or other protective clothing at all times
in areas where radioactive materials used.

Wear disposable gloves at al! times while handling radioactive
materials,

Either after each procedure or before leaving the area, monitor
your hands and clothing for contamination in a low-background
area.

Use syringe shields for routine preparation of patient dosages
and administration ot patients, except in those clircumstances in
which their use |8 contraindicated. In these exceptional cases,
consider the use of other protective methods such as remote
delivery of the dose.

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

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

Wear personnel monitoring devices ( as prescribed by the RS0) at
all times while in areas where radioactive materials are used or
stored. Store personnel monitoring devices at the facility in a
designated low-background area.

Wear a finger exposure montior during the elution of generators;
during the preparation, assay, and injection of radiopharmaceu-
ticais; and when holding patients during procedures.

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

Never pipette by mouth.

Confine radioactive solutions in shielded containers that are
clearly labeled with the isotope, the name of the compound, and
the date and time of receipt or preparation. Syringes and/or
syringe shields shall be labeled with the radiopharmaceutical
name or abbreviation contained within, type of study, or
patient’s name,

Assay each patient dose in the dose calibrator before admin-
istering it. Do not use a dose |f |t differs by more than 10
percent of the prescribed dose, except prescriptions of less
than 10 uCi. Check the patient’s name and 1.D. number and the

prescribed radionuclide, chemical form, and dosage before ad-
ministering.
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Alwaye keep radioactive material in shielaed location® or con-
tainers.

Use a cart of wheeichalr (o move flood souices, syringes, waste,
and other radioactive material.

Page 2



Item 10.5
EMERGENCY PPOCEDURES

Miror Spills

1.

NOTIFY: Notify persons in the area that a spill has occurred.

2. PPEVENT THE SPREAD: Cover the spili with absorbent paper.

3. CLEAN UP: Use dgisposable gloves and remote handling tools.
Carefully fold the absorbent paper with the clean side out and
insert in a plastic bag for transfer to a radioactive waste
container. Also place contaminated gloves and any other contam-
inated disposable material in the bag.

4. SUPVEY: Survey the area with a low-range, thin-end window GM
survey meter. Check the area around the spill, hands, clothing,
and shoes for contamination.

8. PREPOPT: Peport the incident to the Radiation Safety Officer
who will supervise the cleanup of the spill and complete the
Radioactive Spill Report.

Major Spills

1. CLEAR THE AREA: Notify all persons not involved in the spill
to vacate the room.

2. PPEVENT THE SPREAD: Cover the spill with absorbent paper, but
do not attempt to clean it up. Confine the movement of al!
personnel potentially contaminated to prevent the spread.

3. SHIELD THE SOURCE: This should be done only if it can be done
without further contamination or a significant increase in
radiation exposure,

4. CLOSE THE ROOM: Leave the room and iock the door(s) to prevent
entry.

5. NOTIFY: Notify the RSO immediately.

6. PERSONNEL DECONTAMINATION: Decontaminate personnel by removing

~J

contaminated clothing and flushing the contaminated skin with
lukewarm water and then washing with mild soap. 1f contamin-
ation remains, induce perspiration by covering the area with
plastic. Then wash the affected area again to remove any con-
tamination released by the perspiration.

REPORT: The RSO will supervise the cleanup of the spill and
will complete the Radioactive Spill Report.



Item 10.6

PROCEDURES FOR ORDERING AND RECEIVING
RADIOACTIVE MATERIAL

We will establish and implement the model guidance for ordering and
receiving radioactive material that was published In Appendix K to
Regulatory Guide 10.8, Revision 2.



Item 10,6
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APPENDIX K

Mode)! Guidance for Ordering and Receiving
Radioactive Material
(See §§ 30.51 and 20.205.)

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

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

0DEL GUIDANCE

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

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

a. For routinely used materials

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

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

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

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

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

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

4, For deliveries during off-duty hours, the RSO will tell security personnel

or other designated persons to accept delivery of radioactive packages in
accordance with procedures outlined in the sample memorandum below.

K-1



Item iv,6
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Sample Memorandum

MEMO T0: Chief of Security
Trot Radiation Safety Officer
SUB.- .T: Receipt of Packages Containing Radioactive Materia)

The security guard on duty shall accept delivery of packages containing radioactive
meterial that arrive during other than normal working hours. Packages should

be placed on a cart or wheelchair and taken immediately to the Nuclear Medicine
Department, Room ___ . Unlock the door, place the package on top of the counter,
and relock the door.

If the package appears to be damaged, immediately contact one of the individuals
identified belcw. Ask the carrier to remain at the hospital until it can be
determined that ieither the driver nor the delivery vehicle is contaminated.

If you heve any questions concerning this memorandum, please call our hospital
Radiation Safety Officer, , at extension __ .

Name Home Telephone
Rediation Safety Officer:
Chief of Nuclear Medicine:
Chief Nuclear Medicine Technologist:
Nuclear Medicine Technologist on call
(call page operator at extension
Nuclear Medicine Physician on call
(call page operator at extension __ )

K-2



Item 10.7

OPENING RADIOACTIVE MATERIAL PACKAGES

We will establish and Implement the mode! procedure for opening packages
that wae published In Appendix L to Regulatory Guide 10.8, Revision 2.



Item 10.7
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APPENDIX L

Mode! Procedure for Safely Opening Packages Containing Radioactive Materia)

(See §§ 35.23, 30.51, 20.203(f)(4), and 20.205.)

You may use the following mode! procedure for opening packages. I1f you

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

If you develop your own package opening procedure for review, you should

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

MODEL PROCEDURE

1.

Special requirements must be followed for packages containin? quantities
ot radioactive material in excess of the Type A quantity limits specified
in per|¥raph 20.205(b) of 10 CFR Part 20 (e.g., more than 20 curies of
Mo-99, Tc-99m, uncompressed Xe-133, or mure than 3 curies of Xe-133, 1-131,
Cs=137, Ir-=192, 1-125, or more than 0.001 curie of Ra-Z26). Such packages
must be monitored for external radiation levels and surface contamination
within 3 hours after receipt if received during working hours or within

18 hours if received after working hours, in accordance with the require-
ments of paragraphs 20.205(a) through (c). The NRC Regional Office must
be notified if removable contamination exceeds 0.01 microcurie (22,000
dpm)/100 cm?,

For packages received unde- the specific license, the following procedure
for opening each package wil)l be followed:

a. Put on gloves to prevent hand contamination.

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

€. Measure the exposure rate from the package at 1 meter and at the
package surface. If it ‘s higher than expected, stop and notify the
RSC. (The "transport index" noted on packages with "Yellow 11" or
“Yellow 111" labels is the approximate dose rate, in millirem per
hour, at 1 meter from the package surface (see § 71.4 of 10 CFR
Part 71); the surface dose rate for such packages should not exceed
200 millirem per hour. The dose rate from packages with "White 1"
labels should be less than 0.5 millirem per hour at the package sur-
face. (See § 172.403 of 49 CFR Part 172.))

d.  Open the package with the following precautionary steps:
(1) Remove the packing slip.
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Item 10,7
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(2) Open the outer package following the supplier's instructions,
if provided.

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

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

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

If there is any reason to suspect contamination, wipe the extecrnal
surface of the final source container and remove the wipe sample to

a low-background area. Assay the wipe sample to determine if there
is any removable radioactivity. [The licensee should spi. fy in the
procedure manual which instrument, for example, a thin-en. window GM
survey meter, a Nal(T1) crystal and ratemeter, a liquid scintillation
counter, or a proportional flow counter, should be used for these assays.
The detection efficiency must be determined to convert wipe sample
counts per minute to disintegrations per minute. Note that a dose
calibrator is not sufficiently sensitive for this measurement.] Take
precautions against the potential spread of contamination.

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

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

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

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

Make a record of the receipt.

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

Visually inspect the package for any sign of damage (e.g., wet or
crushed). If damage is noted, stop the procedure and notify the RS0,

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

See Exhibit 12 for a sample record form ycu may want to use.
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BYPRODUCT MATERIAL USE
Item 10.8

Unit Dose Regcords shall contain:

Radionuc| ide
Chemical form or abbreviation
Date of receipt
Activity as recorded on the packing slip
Supplier
Lot or control number
Administration data
time and date of aaministration
measured activity
patient name and 1D number
Method of disposal and date
Initials of person recoraing Information

Item 10.9

Multigose Vial Records shall contain:

Radionucl ide
Chemical form or abbreviation
Date of receipt or preparation
Date, time, and activity of Initial assay
Suppller or kit manufacturer
Aaninistration data
cdate and time dosage was drawn
prescribed dosage
calculated inverse concentration (ce/mCl) at arawing time
calculated volume needed for prescribed dose
measured activity
patient name and 1D number
Method of disposal and date
Initiale of person recording Information

Item 10,10
Molybdenum Concentration Records shall contain:

Date the generator was received

Date and time of elution

Measured Mo-99 activity in microcuries

Product of the measured Mo-99 activity and the correction factor
noted by the molybdenum breakthrough plg manufacturer

Measured Tc-99m activity Inmillicuries

Ratio of the total Mo-99 microcuries per milllcurie of Tc-99m
and checkmark that ratio is less than that specified in
10 CFR 35.204 (a)

Initiale of the person who made the record
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Jtem 10.12
AREA SURVEY PROCEDURES

Surveys for contamination and ambient exposure rates will be performed In
accordance with 10 CFR 35.70.

1. M)l areas where radiopharmaceuticale are eluted, prepared, and
administered will be surveyed dally for ambient radiation exposure rates
and weekly for removeable contamination. Special care will be taken to
remove all paraphernalia from patient rooms where diagnostic
administrations are occasionally macde; and these rooms will not be
surveyed,

2. Al areas where radioactive materials are stored will be surveyed
weekly for ambient radiation exposure rates and removeable contamination.

3. Laboratory areas where less than 200 uCl of by-product materials are
vsed will be surveyed monthly for ambient radiation exposure rates and
removeable contamination.

4, Surveys for ambient exposure rates will be performed with a radiation
detection survey instrument able to detect as low as 0.1 mR/hr,

§. Surveys for removeable contamination w!l) consist of a series of wipes
which will be assayed using a procedure sufficiently sensitive to detect
2000 dpm.

6. The trigger level for exposure rate surveys will be rates above the
normal background reading for that area.

7. The trigger level for removeable contamination surveys will be the
detection of values greater than three standard deviations above background
values.

8. Survey results greater than the trigger levels will result In
decontamination or shielding procedures necessary to reduce the exposure or
contamination levels to background on repeat surveys,

9. A record shall be kept of all survey results. The record will Include:
Location, date, and type of equipment used.

Initials of the person conducting the survey.

Drawing of the areas surveyed.

Trigger levels keyed to the location on the drawing.

Resulte keyed to the location on the drawing.

Corrective actions taken in case of contamination or

excessive exposure rates and reduced contamination

levels after corrective action. .

o 000>

10, The RSO or their designate will review the survey results on a
quarterly basis for conformance to action levels,




Item 10.13

PROCEDURES FOR AIR CONCENTRATION CONTROL OF XENON-133

Spent gas will be collected In a shielded trap. We wil) follow the
procedures |isted below for monitoring the trap effluent,

1. The trap effluent will be collected from the exhaust of the trapping
system upon recelpt and once each month In which the system |s used.

2. The effluent will be collected from the trap during one patient study
In a plastic bag.

3. The activity In the bag wil|l be monitored by holding the bag against a
camera which has been adjusted to detect Xe-133 and comparing Ite counts
per minute (c» to background cpm with no other acilvity In the area.

4. A record will be kept of the date, background cpm, and bag cpm.

5. An action level will be establ|shed based on the background cpm or a
multiple of background. Significant Increases In the bag cpm above normal,
Indicate that the trap |s breaking down and wil| be replaced.

6. Manufacturer’s directions will be followed for replacing the trap.

7. Al rooms in which radioactive Xenon-133 gas studies are performed wil|
be maintained at tem percent negative pressure.

8. Emergency procedures for the accidental release of Xenon-133 gas vil)
be posted In the applicable Imaging rooms.



Item 10,13

SPILLED GAS CLEARANCE TIME (Item 10.13.4)

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

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

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

0.4 MODEL PROCEDURE FOR CALCULATING SPILLED GAS CLEARANCE TIME
1. Collect the following data:

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

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

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

d. C, the maximum permissible air concentrations in restricted and unre-
stricted areas. For Xe-133, the maximum permissible values are
1 x 10-% uCi/m1 in restricted areas and 3 x 107 pCi/m) in unrestricted
areas. For other gases, see Appendix B to 10 CFR Part 20; and

e. V, the volume of the room in milliliters.

2. For each room make the following calculations:
a The airflow supply should be less than the airflow exhaust to ensure
the room is at negative pressure.

b. The evacuation time t = :% x In (C x V/A).
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Item 10,14
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APPENDCIX P

Mode! Procedure for Radiation Safety During lodine Therapy Over 30 Millicuries
(See §§ 35,300, 35.75, and 20.105.)

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

If you prefer, you may develop your own procedure for review, If you do
s0, you should consider for inclusion all the features in the mode! procedure
and carefully review the requirements of §§ 19 12, 20.105, 35.75, and 35.300.
Say on your application, "We have developed a proceaure for radiation safety
durin? therapeutic use of radiopharmaceuticals for your review that is appended
as ATT 10.14," and append your procedure.

MODEL PROCEDURE

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

2. Prepare the room for the procedure as follows:

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

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

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

(1) Containers should be unbreakable and closable.

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

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

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

(5) Supply a wide-mouth antisplash funnel,
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11.
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Item 10,14
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d. Stock additional disposable gloves, absorbent paper, and radioactive
waste labels in the room for use as necessary by nursing, nuclear
medicine, and radiation safety personnel.

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

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

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

chart or at the nurses station.

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

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

Mark a visitors' "safe 1ine" on the floor with tape as far from the
patient as possible.

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

For patients treated with 1iquid or gelatin-capsuled 1-131, 1 day after
the dosage administration, measure the thyroid burden of all personne)
who were present for the administration. Also consider a thyroid burden
assay for patient care personnel 2 days after the administration. Make

a recora of the worker's name, amount of 1-131 activity in a thyroid
phantom in microcuries and associated counts per minute, the counts per
minute from the worker's thyroid, the calculated thyroid burden, and date.

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

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

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

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

€. Use & radiation detection survey meter to check for room contamination.
Clean contaminated areas until removable contamination is less than
200 dpm/100 cm®.

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

Exhibit 18, “"Radiation Safety Checklist for lodine Therapy over 30 Milli-
curies," may also be helpful to you.
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Item 11.1
WASTE DISPOSAL

Liguide and Games

Liquids may be disposed of by release to the sanitary sewer or eva-
porative release to the atmosphere.

1. Disposal to the sanitary sewer will be made In accordance with
10CFR20.303. A record will be kept of the following: date,
radionuc!ide, estimated activity released, and place where
meterial wvas released.

2. Permiseible concentrations In effluents will be kept within the
limits enumerated In Table Il of Appendix B of 10CFR20. A record
will be kept of the date, radionuc!ide, est imated activity
released, estimated concentration, and vent s!te at which the
material was released.

» - -

1. Only material with a physical half-1ife of less than 65 days may
be decayed In storage at the facllity,

2. Material will be decayed for at least 10 half-)lves.

3. Prior to disposal as In-house waste, each contalner will be
monitored as follows:

a. Low-range GM survey meter wil! be checked for proper
operation,

b. Waste will be monitored In a low-'eve! area.

€. Any shielding around the contalner wil! be removed.

d. Al) surfaces of each Individual container will be moni-
tored.

e. Only those containers which cannot be distingulshed from

background levels will be disposed of after all radio-
activity labels have been defaced.

4. Mo-99/Tc-99m generators wil) be held for at least 60 days before
being dismantled. When Jdismant!ing generators, a low-range GM
survey meter will be kept at the work area. The oldest generator
will be dismantled first, working forward chronologically. Each
Individual column wili be held In contact with a low-level survey
Instrument In a low background (less than 0.05 mR/hr) area. The
penerator date and disposal date will be logged In the disposal
records. Radiation labels wil|l be removed or defaced on the
generator shield. Generators may also be returned to the manu-
facturer for disposal.

CONTROL N0 8619 0



Unit Dose Waste

If a unit dose pharmacy |® used, the materiale supp!ied by them
(e.9. syringes, needles, etc.) may be returned to them In the
original shipping container. Pertinent DOT regulations will be
followed as specified by the unit dose pharmacy.
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