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hcanse fee category Should be STated w /tem X6 and the aporopr.ate fee enciosed
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Veterans Administration Hospital Same
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Bedford, Ma. 01730
TELEPHONE NO. AREA CODE! )
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supervise use of radioac ive matwnel. Compm® Supplements A and 8 o5 raciation satety officer If Other han Mdividusl Jsr COMpPIETE resu-
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10 CFR 35,100, SCHEDULE A, GROUP | | ASNEEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHATE |
X FOR TREATMENT OF POLYCYTHEMIA NA
oo B At & e by eyt VERA, LEUKEMIA AND BONE METASTASES
V- » SOV X O | ' PHOSPHORUS 32 AS COLLOIDA L CHROMIC
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XENON-133 AS GAS OR GAS INSALINE FOR
10 CFR 36.100, SCHEDULE A, GROUP Vi NA BLOOD FLOW STUDIES AND PULMONARY |\ 1
1 FUNCTION STUDIES. N
€5 RADIOACTIVE MATERIAL FOR USES NOT LISTED IN {TEM 6.a. /Sesiac sources up to 3 mCi used v
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INFORMATION REQUIRED FOR ITEMS 7 THROUGHK 23

For Items 7 through 23, check the appropriate box(es) and submit a detailed description of all the requested information. Begin
sach item on a separate sheet. MWNMMMMMMMMWiminenlmriwtcornaofmhw. If
vouWMMM:&MWue-mh'wﬂowilu'olbwd.domtumnm”.wtgogcﬂyQnuvﬁon
number and date of the referenced guide: Regulatory Guide 108, Rev. i Date: 198!

15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE ' _RADI TIVE MATERI One)

_ and Speciaities Attached; and Appendix G Rules Followed; or

¥ Duties as in Appendix B; or v Equivalent Rules Attached
. {Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One/
8. TRAINING AND EXPERIENCE X Appendix H Procedures Followed  or
" A & 8 Attached for Each Individual User; Equivalent Procedurss Attached
Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One/
9. INSTRUMENTATION  (Check One) Appendix | Procedures Followsd ; or
% | Appendix C Form Attached; or X Equivaient Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check Onel
10. CALIBRATION OF INSTRUMENTS . | Appendix J Form Attached; or

Appendix D Procedures Followed for Survey

X | inssremenes; or Equivalent Information Attached

(Check One)
Equivalent Procsdures Attached; and 19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS
e {Check One)
Appendix D Procedures Followed for Dose
Calibrator: or A Appendix K Procedures Followed ; or
(Check One)
v | Equivalent Procsdures Attached Equivalent Procedures Attached
11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
{ | Deseription and Diagram Attached b1/, |Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Foliowsd; or
(Check One)
+ | Description of Training Attached Equiva.ant ProceJures Attached
12, R R ORDERING RECEIVING 1 i’ROCEDUHES AND PRECAUTIONS FOR USE OF o
RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e., Xenon — 133)

|« | Detailed Information Attached L1\ | Detailed Inforimation Attoched
lmmmmu ———

PROCEDURES FOR SAFELY JPENING PACKAGES (22,
14,  CONTAINING RADIOACTIVE MATERIALS RADICACTIVE MATERIAL IN ANIMALS
(Check One) | Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF
23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

. | Equivaient Procedures Attached . | Detailed Information Attached

Appendix F Procedures Followed ; or
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24. PERSONNEL MONITORING DEVICES

ghvits SUPPLIER EXCHANGE FREQUENCY
{Check appropriate box)
e R.S. Landauer monthly
.. .OOWNOL'! P
OTHER (Specity/
FILM
lb. FINGER .
it R,S, Landauer monthly
OTHE = (Specify)
FiLMm
c. WRIST ™o
OTHER (Specity)

d. OTHER (Specity)

2. FORPRIVATE PRACTICE APPLICANTS ONLY

[s HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINIK 5 RADIOACTIVE MATERIAL

NAME OF HOSPITAL

b ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR

MAILING ADDRESS

cITY Isun Tzw CODE

c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-
TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS

26. CERTIFICATE

(This item must be completed by applicant)

artached hereto is true and correct 10 the best of our knowledge snd belie!.

The applicant and any official executing this certificate on behet! of the applicant nemed in | tem 13 certify that this app'ication s prepared in
contormity with Title 10, Code of Federal Requiations, Parts 30 and 35, and that all information contained heren , including any supplements

a LICENSE FEE REQUIPED
(See Section 170 31, 10 CFR 170}

b OR TIFYINC QFFICIAL (Signature)

(1) NAME [Type of Print)

R.E. Nohe
(1) LICENSE FEE CATEGORY @ TiTLe
NA Director
c. DATE
12) LICENSE FEE ENCLOSED § 4/30/85

FORM NRC-313M (8-78)




7. RADIATION SAFETY COMMITTEE

We will adhere to Appendix B requirements.

MEMBERSHIP

Vincent Agnello, M.D.

Judith Waite, R.N.

Walter Collins, M.D.

Dean Rodman, M.D.

Choompol Mahasaen, M.D.

Victor N. Evdokimoff, ScM, CHP
Carol Toth, Ph.D.

Fred Moolten, M.D.

Robert Bottino, R.N.

Assoc. Director, Research
Chairperson

Administration

Nuclear Medicine, Radiology
Nuclear Medicine

Radiation Safety Officer
Health Physics Consultant
Research

Research

Nursing

In addition, the institution may appoint other qualified
individuals to also serve on the committee to address x-ray

or other safety related issues.
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rorm NRC313M-SUPPLEMENT A
®-18)

TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

U.S. NUCLEAR REGULATORY COMMISSION

Dean Rodman,

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER

MQD‘

2 STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

ac e
dD3 e

3 CERTIFICATION

SPECIALTY BOARD
A

CAYI.OOR\'

MONTH AND YEAR CERTIFIED
c

American Board of
Nuclear Medicine

4. TRAINING RECEIV

ED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
B 8 COURSES EXPERIENCE
(Hours) (Hours)
Cc D
a. RADIATION PHYSICS AND
INSTRUMENTATION
b RADIATION PROTECTION
b
c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY
d. RADIATION 8I0LOGY
e. RADIOPHARMACEUTICAL
CHEMISTRY
5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)
ISOTOPE 1 MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXFERIENCE TYPE OF USE

Mass., General Hosp
University Hosp.
Boston, Ma,

1984 ( 1 yr,
1984 to presernt -

Nuclear Meg

FORM NRC-313M Suppiement A
(8-78)



Notary Public

’

Al A A
Clara T. B

. the original

This is a true copy
1985

MAY 2,
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FoAam NRC-313M-SUPPLEMENT A
@8

TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

U.S. NUCLEAR REGULATORY COMMISSION

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2 STATE OR TERRITORY IN
WHICH LICENSED TO
. a PRACTICE MEDICINE
Walter Collins M.D. Vaas.
3 CERTIFICATION
SPECIALTY BOARD CATI.GOQV MONTH AND V:Aﬂ CERTIFIED
A
American Board Nucledr 1977
Medicine
4 TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
A 8 COURSES EXPERIENCE
(Hours) (Howrs)
c [}
2. RADIATION PHYSICS AND
INSTRUMENTATION
b. RADIATION PROTECTION
¢ MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIQACTIVITY
!
d. RADIATION BIOLOGY
e, RADIOPHARMACEUTICAL
CHEMISTRY
5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXFERIENCE TYPE OF USE
Sancta Maria Hospitial S5 years Nuci=ar Med]
Boston City Fospitdl 1 year Nuclear Med}
FORM NRC-313M Supplement A
(8-78)
8.2
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T he-Ameriman Board of Nuclear Modidne>

;"na’:rontt(?’ 1971

A conjoint-Board opganized with the sporsorship of the American Board of Inpernal” Aledicine,
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corm NRC-313M-SUPPLEMENT A
8-78)

U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OF RADIATION SAFETY OFFICER 2 STATE OR TERRITORY IN
llen GOr =) WHICH LICENSED TO
Allen Green, M.D., Ph.D. SOSETURE St cas
Mass.
"3 _CERTIFICATION
SPECIALTY BOARD CATI.GORV MONTH AND YEAR CERTIFIED
A [
American Board 1976
Nuclear Medicine
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABCRATORY LABORATORY
A 8 COURSES EXPERIENCE
mocwsl lm;,m
a. RADIATION PHYSICS AND
INSTRUMENTATION
b. RADIATION PROTECTION
¢ MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY
d. RADIATION BIOLOGY
¢. RADIOPHARMACEUTICAL
CHEMISTRY
S. EXPERIENCE WITH RADIATION. (Actual use of Radicisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE

|

University Hospitall$83-present

Boston, Ma.

p.uclear Med.

FORM NRC-313M Supplement A
(8-78)
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This is a true copy of the original.

Clara T. Beli; Notary Public, May 2, 1985



APPENDIX C

INSTRUMENTATION

Survey meters
Ludium (to be purchased

a Manufacturer’s name

Manufacturer's model number 140
Number of instruments available !
Minimum range - ..__Q__ mR/hr to s SR
Maximum range ' 0 mR/hrto 2000 mR/hr
b.  Manufacturer’s name Ludlum
Manufacturer’s model number: 2, DIQDES 44-0 and 44-7
Number of instruments available - 2
Minimumrange ' _______ U mR/hrto ~l mR/hr

Maximum range - —_—  __ mR/hr to — 200 _ mR/hr

Dose calibrator

Manufacturer’s name ° Capintec or equivalent (to be purchased)

Manufacturer’s model number: _RC-10

Number of instruments available . X

Instruments used for diagnostic procedures

Manufacturer’s
Type of Instrument Name Model No.

Gamma Camera Searle Pho-GCamma 1V

Other (e.g., liquid scintillation counter, area monitor, velcineter)

. .Throgghout the institution there are gamma spectrometers,
l%auld scintillation counters and a Gast radioiodine vacuum
air sampler.

9
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10 (1)

Check appropriate items.

X 1.

it A

3.

Y SR
X

CALIBRATION OF SURVEY INSTRUMENTS

Survey instruments will be calibrated at least annually and following repair

Calibration will be performed at two points on each scale used for radiation protection purposes, i.e., at least up

to 1 R/hr,

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readings are within + 10 percent of the calculated or known values for each point
checked. Readings within +20 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher
scales are not checked or calibrated, an appropriate precautionary note will be posted on the instrument.

Survey instruments will be calibrated

a By the manufacturer

b. At the licensee’s facility

(n

(2)

(3)

Calibration source

Manufacturer's name

Model no.

Activity in millicuries
or

Exposure rate at a specified distance

Accuracy

Traceability to primary standard

The calibration procedures in Section | of Appendix D will be used
or
The step-by-step procedures, including radiation safety procedures, are attached.

c. By a consultant or outside firm

(n
2)

(3)

Name Neil Caeta CHP

Location 35 Grove St., Medford, Ma. 02155

Procedures and sources

X

—X_ have been approved by NRC and are on file in License No,___2_ 20/ 0]

e have been approved by an Agreement Statz.a copy of the Agreement State license, the
procedures, and a desciiption of the sources are attached, and the consultant’s repor: will
contain the information on :

the attached “Certificate of Instrument Calibration.”
the consultant’s reporting /orm as attached.

e are described in the attachmen* and the consultant's report will contain the information on

the attached “Certificate of Instrument Calibration "
the consultant's reporting form as attached.




10 (2) METHODS FOR CALIBRATION OF DOSE CALIBRATOR

All radiopharmaceuticals must be assayed for activity

to an accuracy of 10%. The most common instrument for accomplishing
this is an ionization-type dose calibrator. The instrument must be
checked for accurate operation at the time of installation and
periodically thereafter.

A.

Test for the following:

1. Instrument linearity (at installation and quarterly thereafter

2. Geometrical variation (at installation)

3. Instrument accuracy (at 1nstallation and following
a variation of greater than *s% In instrument constancy
check results)

4, Instrument constancy--daily

After repair or adjustment of the dose calibrator, repeat
all the appropriate tests listed above (dependent upon the
nature of the repairs).

Inspect the instrument on a quarterly basis to ascertain that
the measurement chamber liner is in place and that instrument
zero is properly set (see manufacturer's instructions).

Test of Instrument Linearity

The linearity of a dose calibrator should be ascertained over
the entire range of activities imployed. This test will
utilize a vial of Tc-99m whose activity is equivalent to the
maximum anticipated activity to be assayed (e.g., the first
elution from a new generator).

1. Assay the Tc-99m vial in the dose calibrator and subtract
background level to obtain net activity in millicuries.

2. Repeat step 1 at time intervals suitable to test the
useful range of the dose calibrator, such as 6,24,30 and
48 hours.

3. Calculate the predicted activities at the various times
measured.

4. The activities calculated should be within 5% of the
measured values if the insttument is linear and functioning
properly. Errors grater than t5% indicate the need for
repair cr adjustment of the instrument,

€. If instrument linearity cennot be corrected it will be
necessary in routine assays to either assay an aliquot
of the eluate that can be accurately measured or to relate
measured activities to calculated activities.

10.2
4/85
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(2) METHODS FOR CALIBRATION OF DOSE CALIBRATOR

Test for Geometrical Variation

We will request certified data from the manufacturer of our
dose calibrator for test on geometrical variation for commonly
used isotopes and geometries. Correction factors will not

be applied to the manufacturer's data unless the results
exceed + 3%, If certified data from the manufacturer cannot
be obtained, we will perform the following procedure at
installation:

To measure variation with volume of liquid, a 30-cc vial con-
taining 2 mCi of Tc-99m or other appropriate radionuciide in
a volume of 1 ml will be used.

1. Assay vial at the appropriate instrument setting,
and subtract background level to obtain net activity.

2. Increase the volume of liquid in the vial in steps
to 2,4,8,10,20, and 25 ml by adding the appropriate
amount of saline or water. After each addition, gently
shake vial to mix contents and assay as in step 1.
(Follow good radiation safety practices to avaid
contamination and to minimize radiation exposure)

3. Select one volume as a standard (such as the volume
of reference standard used in performing the test for
instrument accuracy), and calculate the ratio of
measured activities for each volume to the reference
volume activity. This represents the volume correction
factor (CF).

Example: If activities of 2.04, 2.02, and 2.00 mCi
are measured for 4,8, and 10 ml volumes and 10 ml
is the reference volume selected,

4ml Volume CF= %é%% = 0.98

4., Plot the correction factors against the volume on
linear graph paper. Use this graph to select the proper
volume correction factors for routine assay of that
radionuclide.

5. The true activity of a sample is calculated as follows:
True Activity= Measured Activity X Correction Factor
where the correction factor used is for the same
volume and geometrical configuration as the sample
measured.

6. Similarly, the same activity of Tc-99m in a syringe
may be compared with that of 10 ml in a 30-cc vial,
and a correction factor may be calculated.

10.3
4/85
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(2) METHODS FOR CALIBRATION OF DOSE CALIBRATOR

7. 1t should be noted that differences of 200 percent

in dose caliprator readings between glass and plastic
syringes have been observed for lcwer-energy radio-
nuclides such as 1-125, which should be assayed in:a
dose calibrator only if the reliability of such an
assay can be established. Glass tubes and syringes
may also vary enough in thickness to cause significant
errors in assaying I-125. Hence, adequate correction
factors must be established.

An alternative to providing syringe calibration

factors is simply assay the stock vial before and

after filling the syringe. The activity in the syringe
is then the difference in the two readings (with

a volume correction if significant).

Test for Instrument Accuracy

The dose calibrator will be certified calibrated by the manu-
facturer at the time of installation with NBS traceable
standards. Typical standards used with activity ranges are
500 pCi Cs-137, 30C pCi Co-60, and 2.5 mCi Co-57.

Nuclear medicine records upon installation by NBS traceable
Cs-137 standard its reading for Cs-137 and other radionuclide
sectings. These values may later be used to check instrument
calibration at each setting. Calibration checks that do not
agree with s+ 5% of installation values indicate the instrument
should be repaired or adjusted.

As an alternative for our method of dose calibrator instrument

accurac determination at installation, we may hire Neil Caeta,CHP
to verI%y

the instrument's accuracy. His procedures for this
are on file with the NRC under license no. 20-20743-01. Our
daily constancy checks as described below would then be used

for comparison purposes with his results and/or the manufacturers'

for accuracy determination of their NBS traceable standards.
Test for Instrument Constancy (Daily)

1. Daily or before each use of the instrument measure and
record the aspparent activity of at least one long-lived
standard radionuclide such as Co-57 or Cs-137 at all the
commonly used radionuclide settings (when the unit was
first calibratedagainst NBS-tra~eable standards). Choose
a source with activity in the 100 pCi to 200puCi range Cs-137
or 3-5 mCi Co-57. This test is performed caily.

10.4
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(2)

METHODS FOR CALIBRATION OF DOSE CALIBRATOR

Measure background level at same instrument settings or
check that automatic background subtraction is operating
properly when blanks are inserted in the calibrator.
Calculate the apparent net activity subtracting out back-
ground level.

Compare with apparent activities obtained with the same
source on installation (correcting for decay).
Variations greater than +5% between these two sets of
apparent activities indicate the need for instrument
repair or adjustment.

Investigate higher than normal background levels io
determine their origin and to eliminate them if possible
by decontamination, relocation etc.
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11. FACILITIES AND EQUIPMENT

A, Facilities

The Nuclear Medicine Department will be located in room 140
in Building No. 2. In the attached blueprint, it is designated
as "Unassigned Space No. 514." This room is adequate to receive,
measure and prepare radiopharmaceuticals to image patients and
store radioactive waste for decay. The floor and benchtops will
be non-porus for ease of decontamination, If the need arises
to expad the department, we plan to move the department to an
area within the hospital with more space. At that time, we will
amend the iicense to reflect the change.

The Nuclear Medicine facility contains 228 squara feet., The
facility contains a rear door to the telephone switchboard which
is permanently locked so that no one could inadvertently
enter the room from the switchboard. To comply with 10 CFR 20
exposure limits we plan to place the radiophamaceutical preparation
and waste area against Wall B8 which is a double wall adjacent to
the ultrasound room. The preapration area will be located at least
six feet from the corridor. The gamma camera is expected to be
placed near Wall A which is adjacent to an outside stairway. The
technologist will be seated at the console during patient imaging
at least three (3) feet if not more, from the radioactive patient
to insure exposure ALALRA,

We estimate the maximum work load at 200 mCi Tc-99m per week.
Assuming an unshielded source ,there would be an integrated dose
equivalent of 16 millirems at three (3) feet. We therefore feel
there is no need to shield the floor or ceiling. As mentioned,
there is sufficient thickness in walls A and B to keep exposure
levels ALARA., In addition, patient will be injected in this
facility and not in the corridor since these patients can cause
the corridor to exceed 2 mR/hr. Since no gaseous or volatile
radiopharmaceuticals will be used, there will not be a need for
ventilation controls such as a hood under negative pressure. In
terms of ventilation of the Nuclear Medicine facility, the room
air is balanced at 450 cubic feet per minute. There is no re-
circulation of this air since the facility exhaust air exits
directly through a duct to the roof. We also do not anticipate
the need for a hot sink since we are dealing with short-lived
radiopharmaceuticals that will decay out to background levels,
There is a designated hot sink in the clinical lab in this
building should this contingency arise.

11.1
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11. FACILITIES AND EQUIPMENT

B. Equipment

wWe will maintain exposure and contamination levels ALARA
through the planned purchase of the following equiprent:

1) Lead glass L Block to prepare or draw radiopharmaceuticals.
2) Waste receptacles to allow decay of radiopharmaceuticals
for 10 half-lives. We will either purchase commercially
available shielded waste receptacles or construct lead
shielded enclosures such as 3 inch lead bricks around
the waste.
Refrigerator for storage of radiopharmaceuticals with
provisions for local shielding.
Syringe shields, remote handling tools such as forceps
or tongs for preparation of doses, lead elution vials etc.
"Radioact.ve" signs and labels to be affixed as required
in 10 CFR 20

C. Shielding

Adequate shielding must be used to ensure exposures ALARA,
Since we are dealing primarily with Tc-99m, we will need at least
1 mmPb for most shielding purposes. Auxillary shielding will be
employed for waste storage, maintaining a low background for the
dose calibrator etc. If a molybdenum 99 generator would be
needed,it will require additional shielding since the HVL of Mo-99
is twice that of Tc-99m. We would purchase lead coddles to
surround the generator as well as auxillary shielding in an
adequately distant area in the room to maintain exposures ALARA,.




12. PERSONNEL TRAINING PROGRAM

There is currently an ongoing training program for radiation
workers who use radioisotopes at the Bedford VA Hospital. We
plan to continue this program for nuclear medicine personnel when
it becomes licensed.

Specifically:

A. All new nuclear medicine workers will be required
to report to the Radiation Protection Office to be
informed of the following:

1. Conditions of the NRC license
2. Institutional regulations such as:

a) safe handling of radicactive materials

b) potential hazards associated with their use of
radioactivity

c) vyour rights and responsiblities as a radi-
ation worker

d) purchase and receipt of radiocactive materials

e) record keeping

f) personnel dosimeter reguirements

g) radiocactive waste disposal

h) survey protocols

i) appropriate response to emergency or unsafe
conditions

j) posted instructions

k) regulatory guide 8.13

1) ALARA

3. Pertinent NRC regulations.

. Periodic educational sessions will be conducted during
the year for previously trained radiation workers.

1. To be kept current of any significant changes in
the NRC license or their duties as radiation
workers.

2. As refresher training, to reinforce safe working
habits, the ALARA concept, institutional, and
NRC regulations as they pertain to radiation
workers.

3. As a forum for discussion of any concerns by
radiation workers regarding radiation safety.

These periodic training sessions may be by informal discussions
with an individual authorized lab or all labs, formal didatic
lectures or audiovisual presentations supplemented by written
literature. The amount of time needed for radiation safety education
will be commensurate with the extent of the radiation hazard associated

12.1
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12, PERSONNEL TRAINING PROGRAM (cont'd)

with a particular authorized user. We estimate a minimum of two (2)
hours for this form of our training program.

C.

Ancillary personnel such as nursing, housekeeping,
etc. need to be informed of radiation hazards as they
pertain to their duties. We thereiore have issued
written instructions to their supervisors detailing
what radiation safety precautions are necessary. An
example would be not to repair a hot sink until
cleared by the RPO. One-on-one discussions, as a need
arises with any concerned ancillary personnel about
radiation safety precautions will be conducted.

12.2
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13. PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIAL

We have modified slightly our normal ordering and receiving
control procedures for nuclear medicine from the protocol that
currently exists for delivery of research isotopes to our facility.

Purchasing:

l.

Initiator and/or indicated user must sign the VA

form 07-2237 as the authorized licensed requisiticner.
The 2237 must contain the following information:
isotope, chemical form, activity etc. This also
applies to FDA approved Schedule III non-radioactive
kits.

The RPO .° 11 verify possession limits before approval
can be given any requisition for radiopharmaceuticals.
He will also notify in writing a commercial supplier
of radiopharmaceuticals what radioisotopes and amounts
nuclear medicine personnel are approved for.

Nuclear medicine personnel will be deligated the
responsability for phoning in radioisotope orders

that have been approved by prior agreement with

the RPO.

Receiving:

1.

Arrangements will be made with the supply service and
Radiation Protection Office to receive all nuclear
medicine radiopharmaceuticals in the Nuclear Medicine
facility during normal working hours.

The Radiation Protection Officer has delegated to
designated Nuclear Medicine personnel, responsibility
to inspect radiopharmaceuticals and complete necessary
paperwork as required by the NRC license. The complete
Radicactive Shipment Receipt Record will be sent

to the RPO where it will be filed.

Off-hour deliveries (after 4:00 PM)will be received

by the medical Administrative Officer (MAS) of the

Day under agreement with the RPO. Off-hour packages
will be expeditiously delivered by the MAS to a
designated area of the Nuclear Medicine facility and
the door locked., Bar III packages will be

delivered by transport cart or wheelchair to insure
exposure ALARA.

13
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l4, PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING RADIOACTIVE
MATERIAL

We will conform to Appendix F for safely opening radicactive
packages for Nuclear Medicine.

14
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15.

GENERAL RULES FOR SAFE USE OF RADICACTIVE MATERIAL

1.

2.

S5a.

éa.

6b.

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

Wear disposable gloves at all times while handling radio-
active materials. 1If the gloves would interfere with the
necessary tactile sensation of feeling for a vein in a
nuclear medicine patient, which could compromise the
patient's well being, gloves need not be worn. Another
example would be the rare situation where an individual
is allergic to gloves. 1If gloves are not worn in

these two exceptions, hands must be checked after the
procedure.

Monitor hands and clothing for contamination after each
procedure or before leaving the area.

Always use syringe shields for routine preparation of
patient doses and administration to patients, except in
circumstances such as pediatric cases when their use
would compromise the patient's well-being. In these
exceptional cases, use other protective methods such as
remote delivery of dose (e.g., through use of a butterfly
valve.

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

Do not store food, drink, or personal effects with radio-
active material.

Assay each patient dos2 in the dose calibrator prior
to administration. Do 1ot use any doses that differ
from the prescribed dose by more than 10%.

For therapeutic doses, also check the patient's name
the radionuclide, the chemical form, and the activity
vs the order written by the physician who will perform
the procedure.

Wear personnel monitoring devices (film badge or TLD)

at all times while in areas where radiocactive materials
are used or stored. These devices should be worn at
chest or waist level. Personnel monitoring devices when
not being worn to monitor occupational exposures should
be stored in a designated low background area.

Wear TLD finger badges during elution of generator and
preparation, assay, and injection of radiopharmaceuticals.

Dispose of radicactive waste only in specially designated
and properly shielded receptacles.

15.1
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15.

GENERAL RULES FOR SAFE USE OF RADIACTIVE MATERIAL (cont'd)

10.

11.

12.

13.

Never pipette by mouth.

Survey generator, kit preparation, and injection areas

for contamination after each procedure or at the end

of the day. Decontaminate if necessary.

Confine radiocactive solutions in covered containers plainly
identified and labeled with name of compound, radionuclide,
date, activity, and radiation level, if applicable.

Always transport radioactive material in shielded containers.

15,2
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17. NUCLEAR MEDICINE AREA SURVEY PROCEDURES

1. All elution, preparation, and injection areas will be
surveyed daily,if radiopharmaceuticals are used that day,
with an appropriately low-range survey meter and decontam-
inated if necessary. Records need not be kept of these
surveys.

2. The weekly surveys in Nuclear Medicine will consist of:

a. A measurement of radiation levels with survey
meter sufficiently sensitive to detect 0.1 mR/hr.

b. A series of wipe tests to measure contamination
levels. The method for performing wipe tests
will be sufficiently sensitive to detect 200 dpm
per 100 cm® for the contaminant involved. Wipes
of elution and preparation areas or other
"high background” areas will be removed to a
low background area for measurement.

3. A permanent record will be kept of all weekly survey
results, including negative results. The record will
include:

a. Location, date and identification of
equipment used , including the serial number
and pertinent counting efficiencies.

b. Name of person conducting the survey.

€. Area surveyed, identifying relevant features
such as active storage areas, active waste
areas, etc.

d. Measured exposure rates, keyed to location on
the drawing (point our rates that require
corrective action).

e. Detected contamination levels, keyed to locations
on drawing.

f. Corrective action taken in the case of contmin-
1tion or excessive exposure rates, reduced con-
tamination levels or exposure rates after
corrective action, and any appropriate comments.

4, Area will be cleaned if the contamination level exceeds
200 dpm/100 cm?,

17
4/85



APPENDIX J

18. WASTE DISPOSAL

Note : In view of the recent problems with shallow-land burial sites used by commercial waste disposal
firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facilities.
Imports .t steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hold short-lived radioactive waste for decay in storage, and to release certain materials in the
sanitary sewer in accordance with §20.303 of 10 CFR Part 20.

1.  Liquid waste wii e disposed of (check as appropriate)

X In the sanitary sewer system in accordance with
§20.303 of 10 CFR Part 20.
X By commercial waste disposal service (see also
[tem 4 below).

——_ Other (specify)

2 Mo-99/Tc-99m generators will be (check as appropriate)

X Returned to the manufacturer for disposal.

X ___ Heid for decay® until radiation levels, as mea-
sured in a low background area with a low-ievel
survey meter and with ail shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated, and the generators

will be disposed of as normal trash.**

.
Be sure that waste areas were described in Item 11 and
that they are surveyed (ltem 17).
L
These generators may contain longdived radioisotopic contami-
nants. Therefore, the generator columns will be segregated so that
they may be monitored separately to ensure decay to background
levels pnor to disposal.

— Disposed of by commercial waste disposal serv-
ice (see also Item 4 beiow).

Other (specify):

3 Other solid waste will be (check as appropriate)

X Held for decay® until radiation levels, as mea-
sured in a low background area with a low-level
survey meter and with all shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated. and the waste
will be disposed of in normal trash.

Disposed of by commercial waste disposal serv-
ice (see also Item 4 below).

Other (specify ):

4. The commercial waste disposal service used will be

Adco Services Inc.
(Name)

(City, State)

NRC/Agreement State License No. _12-117861

4/85
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22. RADIOACTIVE ANIMALS PROCEDURE

We do not anticipate conducting radiopharmaceutical research
in animals. We do however inject animals with H-3 as part of our
ongoing medical research program. These procedures have already
been approved and are on file with the NRC for the Bedford VA Hospital.

4/85



23. ITEM éB PROCEDURES

In terms of Nuclear Medicine, there are no other special
procedures necessary. We do have air sampling and bioassay re-
quirements for iodinations with I-125 as well as leak testing for the
Ni-63 electron capture unit., These procedures have already been
approved and are on file with the NRC as part of our research
byproduct material license.

23
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APPENDIX O

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
AT MEDICAL INSTITUTIONS ALARA _
Bedford veterans Administration Hospital

(Licensee’s Name)
4/30/85

(Date)

Management Commitment

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

We will perform a formal annual review of the
radiat on safety program, including ALARA
consicerations. This shall include reviews of
operating procedures and past exposure records,
inspections, etc., and consultations with the
radiation protection staff or outside consulitants.

Modification to operating and maintenance pro-
cedures and to equipment and facilities will be
made where they will reduce exposures unless
the cost, in our judgment, is considered to be
unjustified. We will be able to demaonstrate, if
necessary . that improvements have been sought,
that modifications have been considered, and that
they have been implemented where reasonable.
Where modifications have been recommended
but not implemented, we will be prepared to
describe the reasons for not implementing them.

In addition to maintaining doses to individuais
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 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 signif-
icantly increasing the sum of radiation doses
received by all involved individuals.

! Private practice physician licenses do not include an RSC.

2. Radiation Safety Committee (RSC)?

a.

Review of Proposed Users and Uses

(1) The RSC will thoroughly review the
qualifications of each applicant with
respect (o the types and quantities of
materials and uses for which he has
applied to ensure that the applicant will
be able to take appropniate measures to
maintain exposure ALARA.

(2) When considering a new use of byproduct
matenal, the RSC will review the efforts
of the applicant to maintain exposure
ALARA. The user should have systematized
procedures to ensure ALARA and shall
have incorporated the use of special
equipment such as syringe shields, rubber
gloves, etc., in his proposed use.

(3) The RSC will ensure that the user justifies
his procedures and that dose will be ALARA
(indiv.Jual and collective).

Delegation of Authority

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

(1) The RSC will delegate authority to the
RSO for enforcement of the ALARA
congept,

(2) The RSC will support the RSO in those
instances where it is necessary for the RSO
to assert his/her authority. Where the
RSO has been overruled, the Commitiee
will record the basis for its action in the
minutes of the Committee’s quarterly
meeting.

2
The RSO on private tice sician licenses will assume th
responsibilities of the I!‘P:l.:de' k':tz(m 2 .



€.

Review of ALARA Program

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

{2) The RSC will perform a quarterly review
of occupational radiation exposure with
particular attention to instances where
Investigational Levels in Table 0-1 below
are exceeded. The principal purpose of
this review is to assess trends in occupa-
tional exposure as an index of the ALARA
program quality and to decide if action is
warranted when l-nmunoml Levels are
exceeded (see Section 6).°

{3} The RSC will evaluate our institution’s
overall efforts for maintaining exposures
ALARA on an annual basis. This review
will include the efforts of the RSO, autho-
rized users, and wcrkers as well as those
of management.

Radiation Safety Officer (RSO)

(2) The RSO will ensure that authorize: 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.

Cooperative Efforts for Development of ALARA
Procedures

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

(1) The RSO wili 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
a Annual and Quart=rly Review ALARA Practices
(1} Annual review of the radiation safety pro- The RSO will investigate all known instances
gram. The RSO will perform an annual re- of deviation from good ALARA practices and,
view of the radiation safety program for if possible, will determine the causes. When the
adherence to ALARA concepts. Reviews cause is known, the RSO will require changes
of specific procedures may be conducted in the program to maintain exposures ALARA.
on a more frequent basis.
4, Authorized Users
(2) Quarterly review of occupational expo-
sures. The RSO will review at least quar- a New Procedures Involving Potential Radiation
terly the external radiation exposures of Exposures
authorized users and workers to deterniine
that their exposures are ALARA in accord- (1) The authorized user will consult with, and
ance with the provisions of Section 6 of receive the approval of, the RSO and/or
this program. RSC during the planning stage before using
radioactive maternials for a new procedure,
(3) Quarterly review of records of radiation
level surveys. The RSO will review radia- (2) The authorized user will evaluate all proce-
tion levels in unrestricted and restricted dures before using radioactive materials
areas to determine that they were at to ensure that exposures will be kept
ALARA levels during the previous quarter. ALARA. This may be enhanced through
the application of trial runs.
b.  Education Responsibilities for ALARA Program
b. Responsibility of Authorized User to Persons
(1) The RSO will schedule briefings and educa- Under His/Her Supervision
tional sessions to inform workers of
ALARA program efforts. (1) The authorized user will expiain the
ALARA concept and his/her commitment
to maintain exposures ALARA to all per-
sons under his/her supervision.
g I T
g mmendations of the Commission on R . (2) The authorized user will ensure that per-
serve as check p‘ MM the results are
sidered sufficiently important hntm investigations. sons under his/her supervision who are




subject to occupational radiation expo-
sure are trained and educated in good
health physics practices and in maintaining
exposures ALARA.

Persons Who Receive Occupational Radiation Exposure

a The worker will be instructed in the ALARA
concept and its relationship to working proce-
dures and work conditions.

The worker will know what recourses are avail-
able if he/she feels that ALARA is not being
promoted on the job.

Establishment of Investigational Levels In Order to
Monitor Individual Occupational External Radiation
Exposures

This institution (or private practice ) hereby establishes
Investigational Levels for occupational external radia-
tion exposure 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 O-1 below. These levels apply to the
exposure of individual workers.

Table 0-1

Investigational Levels
(mrems per calendar quarter)

Level | Level I1

Quarterly exposure of individuals to less than
Investigational Level L.

Except when deemed appropriate by the RSO,
no further action will be taken in those cases
where an individual's exposure is less than
Table 0-1 values for the Investigational Level |

Personnel exposures equal to or greater than
Investigational Level I, but less than Investiga-
tional Level I1.

The RSO will review the exposure of each indi-
vidual whose quarterly ex posures equal or exceed
Investigational Leveil and will report the results
of the reviews at the first RSC meeting following
the quarter when the exposure was recorded. If
the exposure does not equal or exceed Investiga-
tional Level II, no action related specifically to
the exposure is required unless deemed appro-
pnate by the Committee. The Committee will,
however, consider each such exposure in com-
parison with those of others performing similar
tasks as an index of ALARA program quality
and will record the review in the Committee
minutes.

Exposure equal to or greater than Investiga-
tional Level I1.

The RSO will investigate in a timely manner the
cause(s) of all personnel exposures equaling or ex-
ceeding Investigational Level Il and, if warranted,
will take action. A report of the investigation, ac-
tions taken, if any, and a copy of the individual's
Form NRC-S or its equivalent will be presented

. Whole body; head and 125 3758
trunk ;active blood-forming completion of the investigation. The details of
organs; lens of eyes; or these reports will be recorded in the RSC minutes.
gonads Committee minutes will be sent to the manage-

ment of this institution for review. The minutes,

. Hands and forearms; feet containing details of the investigation, will be
and ankles made available to NRC inspectors for review at

the time of the next inspection.

to the RSC at the first RSC meeting following

. Skin of whole body*
Reestablishment of an individual occupational
worker's Investigational Level Il to alevel above
. that listed in Tabile 0-1.
Not ».umu- to :cb- medicine operations except
In cases where a worker's or a group of workers’
exposures need to exceed Investigational Level [I,

a new, higher Investigational Level Il may be

The Radiation Safety Officer will review and record
on Form NRC-5, “Current Occupational External
Radiation Exposures,” or an equivalent form (e.g.,
dosimeter processor’s report), results of personnel
monitoring not less than once in any calendar quarter
as required by § 20,401 of 10 CFR Part 20. The follow-
ing actions will be taken at the Investigational Levels
as stated in Table 0-1

established on the basis that it is consistent with
good ALARA practices for that individual or
group. Justification for a new Investigational
Level [l will be documented.

The RSC will review the justification for, and will
approve, all revisions of Investigational Level 1.
In such cases. when the exposure equals orexceeds




the newly established Investigational Level I, ﬁ ?:4 77/1’{/
those actions listed in paragraph 6.c above will Signature

be followed.
R.E. Noghe

Signature of Certifying Official®* Name (print or type)
Director

I hereby certify that this institution (or private prac-
tice) has implemented the ALARA Program set forth Title
above.

Institution (or Private Practice) Name and Address

who is suthorized to make commitments for the
tion (e.g., hospital administrator) or,
practice, the licensed physician.




‘ Edith Nourse Rogers

Memorial Veterans Hospital

Veterans
Administration

*

SHOL 190198 550 -
NMS L 1C30 850207
«U-10184-01 PDR
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k.

- | FoAm NRC-313M-SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
" s TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER
1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE ona'rz ;::Jr?gv IN
FREDERICK L. MOOLTEN, M.D. WHICH LI
mABASHR MEPIUNE
3. CERTIFICATION
SPECIALTY BOARD cns:onv MONTH AND vgm CERTIFIED
A
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISEC
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY | LABORATORY
A H COURSES EXPERIENCE
{Hours) (Hours)
c D
Harvard Medical School (1961) 2 0
o. RADIATION PHYSICS AND Mass. General Hospital(1964-1969) 0 10
INSTRUMENTATION Boston University School of 2 4
Medicine (1984)
Harvard Medical School (1961) 2 0
Mass. General Hospital(1964-1969) 0 10
& SANATEN T Boston University School of 2 20
Medicine (1984)
r Harvard Medical School (1961) 2 0
® THE USE AND MEASUREMEWT . |Mass. General Hospital(1964-1964) 0 10
OF RADIOACTIVITY Boston University School of 2 29
Medicine (1984)
Harvard Medical School (1961) 2 0
d. RADIATION BIOLOGY Boston University School of 2 4
Medicine (1984)
e. RADIOPHARMACEUTICAL
CHEMISTRY
6. EXPERIENCE WITH RADIATION. (Actus/ use of Radioisotopes or Equivalent Experience)

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
14¢ 100 uCi Mass. General Hospital 20 years Medical Researc
34 100 mCi Boston University School (Laboratory

of Medicine * Experimenta-
1311 I'mCi fass. General Hospital 6 weeks tion)

(1964)
1251 200 uCi Boston University School 1 year
of Medicine
32p 500 uCi = ston University School 4 months

FORM NRC-313M Supplement A urre - - - : SO Al
(8-78) Oamuttee at Boston MG Umversxty wadlcal Center, since 1970 s.



Editt: Nourse Rogers
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. Edith Nourse R 200 Springs Road
Memorial Veterans Hospital Bedford, MA 01730

Veterans
Administration
\“““‘..~’o."l
& A
October 4, 1984 ‘{ch’ $ V L N
‘Dr. James J. S ) H
Nuclear Medicifhe Service (115) % . L ¥ &
VA Central fice N 15 NS aomn'®
810 Vermopf Avenue, N.W. P3.’47

Washingtgn, D.C. 20420

SUBJ: License No. 20-10184-01

This letter is to inform you that:

1. Dr. George Stidworthy, Ph.D., has left our facility
effective September 30, 1984,

2. Dr. Choompol Mahasaen, M.D., has been assigned as
our new Radiation Safety Officer. Dr. Mahasaen is
currently authorized to use all isotopes on our
license.

3. Our facility has contacted the ADCO Service, Inc.,
17650 DuVan Drive, Tinley Park, IL 60477, which
has U.S. Nuclear Regulatory Commission License No.
12-11286~-1 for disposal of our radioactive waste

material.

LA PN

R.E. NOHE
Hospital Director

:? W 4/¢¢ 7,;/)7}

/'// :{/M’
JAKZS J. EVITH, ¥, D. (115)

“& Contral Offins
iehingtsn, D.C. 20427

L1
No-16184-01  POR

inReply Reter To. 518/113

O30L227

Pirector, Nuclear Medicine Bcrvi‘.



