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number and the date of the application
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number and date of the referenced guide: Regulatory Guide 108
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7. MEDICAL ISOTOPES COMMITTEE

GENERAL RULES FOR THE SAFE USE OF

'S _RADIOACTIVE MATERIAL (Check One)

x | Names and Sped alties Attached. and

Appendix G Rules Followed; or

X Duties as in Appendix 8; or
(Check One)

Equivalent Duties Attached

x | Equivalent Rules Artached

16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE

Appendix M Procedures Followed  or

A & B Attached for Each Individual User

X | Equivalent Procedures Attached

» | Equivalent Procedures Attached

X See lette ted 12 725/30/73
Supplement A for A 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check One Appendix | Procedures Followed  or
x | Appendix C Form Attached; or x | Equivalent Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check Onel
10, CALIBRATION OF INSTRUMENTS x |Appendix J Form Attached; or
m" Followed for Survey Equivalent Information Attached
« | Eauivaient Procedure Attached:; and it Ol TWMWW‘
MEWTM W !AMI K Procedures Followed  or
(Check Ore)

x| Equivalent Procedures Attached

11, FACILITIES AND EQUIPMENT

20. THERAPEUTIC USE OF SEALED SOURCES |

Ceseription and Diagram Attached

b/A

Detailed Information Attached ; and

x
&ﬂ. PERSONNEL TRAINING PROGRAM

Appendix L Procedures Followed or
{Check One)

x | Deseription of Training Attached

ARADIOACTIVE MATERIAL

Equivalent Procedures Attached

1. RADIOACTIVE GASES (a9, Xenon ~ 133)

13,
Detailed Information Attached

Lz
PROCEDURES FOR SAFELY OPENING PACKAGES
14, CONTAINING RADIOACTIVE MATERIALS
(Check Orw)

/A lo«-u- Information Attached |

n AADIOACTIVE MATERIAL IN ANIMALS

Appendix F Procedures Followsd  or

/AIMUWAM

2. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 66 |

x | Eauivelent Procedures Artached

/A Detailed Information Attached
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RADIATION SAFETY COMMITTEE

Arthur S, Waigel, M,D, Radiation Safety Officer
Kenneth Capek Assistant Administrator
Milton Gallant, M,D. Radiologist

Matthew Scinto, ReT, Radiology Administrator
Agnes Carter,RNMT Chief Nuclear Medicine Tech,
Jean Karnis, RN, Nurse




APPENDIX C
. INSTRUMENTATION

Survey meters

a.  Manufacturer's name: won

Manufacturer's model number A

Number of instruments available _;

Minimum range —ld_ mR/hrto Us2 mR/he
Maximum range 0 mR’hr to 50 mR/hr
b Manufacturer's name Baird Atomic
Manufacturer's model number 04416
Number of instruments available A
Minimum range 0 mRMrto 100 mR/Mr
Maximum range 0 mR/hr to 100,000 mR/hr
Dose calibrator
Manufacturer's name Capintec
Manufacturer’'s model number - bA
Number of instruments available A
Instruments used for diagnostic procedures
Manufacturer's
Type of Instiument Name Model No.
Gamma Camera General Electric Maxicamera 37C
Gamma Camera General Electric Fortacamera [IC

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

None

10821
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X 1.

X 2.

..
b.
(1)

(i1)

(iii)

(1)
(i)
(1i4)

@iy ¢ misTRIMENTS [ ]

CALIBRATION OF SURVEY INSTRUMENTS
CHECK APPROPRIATE ITEMS

ammm-ﬁnhuummatmnmuymtoum
repair.

Calibration will be performed at two points on each scale. 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
rud.ingsmwithin+lmofthoucuhudorhmva1uaforeach
point checked. llndInqswithin+20\aremiduudacceptab1¢if

a calibration chart or graph is prepared and attached to the
instrument.

Survey instruments will be calihrated.
By manufacturer

At the licensee's facility
Calibration source
Marufacturer's name
Model No.

Activity in millicuries

Accuracy

Traceability to primary stardard

The calibration procedures in Apperdix D, Section I will be used.

or

The step-by-step procedures, including radiation safety procedures
are attached.

By a consultant or outside firm
Name Blio-Med Associates Inc,

Location 753 Boulevard, Kenilworth,N,J, 07060

Procedures and sources

£ have been approved by NRC ard are on
file in Licenss ™. 23-14267-01

are attached.

Item 10. 3-8
Page 1. i




CALIBRAT-ON OF INSTRUMENTS

Consistency Checks of Survey Meters

l. Prior to use, each survey meter is tested employing a long-
lived check source in a reproducible geometry. The meter
reading is noted for comparison in future tests to assure
consistency of response.

2. Tne consultant physicist maintains a log of spot-checks
on each survey meter. Tne variation of greater than +20%
from tne initial check after calibration will warrant
repair and/or re-calibration.

Item 10 3/83
page 2.
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&alibration of Instrumeng

Methods for Calibration of a Dose Calibrator

A1l radiopharmaceuticals are assayed for activity to an accuracy of =10%,
The instrument is tested as follows:

I. Daily checks are performed usino a long lived reference standard (e.o.,
200uCi of Cs-137 or ImCi of Co-57). The two standards will be alternated for the
daily test. The standard readina is corrected for backaround and compared to
the decay corrected calibrated activitv. An observed deviation of greater than
+5% will warrant recalibration and/or repair. This check is oerformed by the
nuclear medicine technician. The date, decay corrected activity, backoround, net
standard assay, and percent deviation are looced. Deviations areater than +5*
are reported to the consultant radiation physicist for futher evaluation.

IT. Monthly checks are performed usinc each of the followino lono lived refer-
ence standards:

Radionuclide Activity Accuracy
Cobalt 57 1,08 mCi & 5%
Cesium 137 208 uCi t 5%
Cobalt 60 56 uCi t 5%

The standard readings are cumpared to their decay corrected calibrated activities

as shown in the attached samnle loo sheet "Dose Calibrator Standard Sensitivity".

A deviation of greater than =5% on any standard wil) warrant recalibration or
recair. This check is performed by the consultant radiation physicist. For

dose calibrators employing activity concentration mode (Activity per ml.), this

mode will be tested monthly erploying one of the above reference standards according
to the attached sample 100 sheet "Dose Calibrator Concentration Calculation Test".

A deviation of areater than +5% will warrant recalibration or renair. These monthiv
tests are performed by the consultant radiation nhysicist.

ITI. Quarterly tests are nerformed usino a long lived reference standard (e.a.,
Cs-137) and recording the apparent activity indicated at all of the commonly used
radionuclide settings. The source readout is compared to previous tests (correctina
for decay) and a percent difference is computed. A deviation of oreater than +5%
will warrant recalibration or repair. Tests of background eneroy linearitv and
condition of the chamber liner and source holder are also performed. A sample

log sheet is attached specifying the "Nuarterly Dose Calibrator Analvsis”.

IV. Tests of the instrument activity linearity are also performed cuarterly
employing a Tc-99m source. When only "instant" Technetium-99m is used, the laraest
activity per vial purchased will be used for the test. \/lhen aenerators are used,
the first elution of a new cenerator will be used when rractical. An activity
of at least 100mCi will be used with generators since 100mCi is oreater than or
equal to the largest anticipated administered dose or the larcest amount used in
preparation of radiopharmaceutical kits. Althouoh larger activities may he assaved
(e.g., first elution of a Mo-99-Tc-99m generator), this is onlv used to provide an
approximation of the volume needed to prepare an individual dose. The followina
specifies procedures for assaying a patient dose:

[tem 10
Pare 3 3/83




r——-———————-—————————*—-**

(1) Entire elution of a generator is assayed, the volume cf the
eluate is approximated, and the concentration is calculated.
For exarple, the eluate may be 200mCi in 10ml or 20mCi/ml.

(2) At the time the study is to be performed the concentration
is decay corrected.

(3) To prepare a given dose, the desired activity is divided by
the decay corrected concentration yielding the volume to be
administered.

(4) Prior to injection the individual dose is assayed (correcting
for gearmetrical variation if necessary) to verify the proper
act.vity.

A siiilar procedure is emploved in administration of radiopharmaceutical
kits. The activity to be used in the kit is assayed and volume approximated.
After the kit is properly prepared, the concentration in mCi/ml is assayed
using the total voiume employed in the kit (correcting for the volume of
saline or other diluting agent added). At the time of administration, the
procedures listed above in steps (2) through (4) are followed.

The actjvity linearity test is performed by assaying the Tc-9299m source at
varjous ¢ .mes and camparing the readings to the expected decay corrected

valyes. This is achieved by constructing a semi-log graph of the readings

vs. time., (See attached sample log sheet "Activity-Range Sensitivity Check").
Tie graph permits data points to be plotted up to 56 hours of decay time. If
more than 56 wour ¢ of decay time is reguired to encampass the entire range of
activities admimisterad, the data points will be capared to the calculated decay
values and percentage errors computed. If the deviation between the instrument
reading and deray corvected value is greater than +5% at any point in the range
of administer sl activities, the instrument will be repaired.

V. A one-timg cest is performed (usually at installation) to access the
instrument acc. ra.v with regard to geametrical variation of source containers.
This test is performed with each radionuclide used. The following specifies
progedures performed in the geometrical variation test:

(1) ¥Fuc each different vial and syringe used to contain a
given radicactive material for assay, a 0.lml aliquot
(1-5mCi) of equal activity will be orepared.

(2) A 30cc vial will always be employed since each of the
previously described reference standards are 20cc in a
30cc vial.

(3) Each 0.1lml aliquot will be transferred to each vial or

e.

(4) grd\h?rial and syringe will be diluted with water and
reassayed as indicated in the attached sarple log sheet
"Gecretrical Variation Test".

(5) 23] instrument readings for each volume of liquid in
the vial or syringe will be divided by the reading
Obtaired for 20cc of liquid in the 30cc vial to obtain
the correction factor.

(6) The gorrection factor is a number to divide into the
indcated instrument reading to obtain the true activity.

Ttem 10
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This test is performed by the consultant radiation physicist, who will
make a determination as to whether a geametrical correction factor need
be emloyed to assure overall +10% accuracy. This determination will be
made with regard to the magnitude of the inaccuracies encountered in the
other tests. Generally, a geametrical correction factor of less than

2% may be ignored.

Item 10
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Calibration of Instruments

Calibration of Diagnostic Instruments

I. Gamma Camera(s)

A.

High voltage - gain calibration (isotope peaking) is performed
aily with each imaging nuclide. For a given photon energy, a
corresponding energy window is set on the spectrometer and the
high voltage or gain is ad justed to yield the maximum count rate

This calibration is performed by the nuclear medicine technician
The result (Setting) is logged.

A Uniformity check with a Tc-99m point source (~ 100uCi) or
Co-57 flood source (~ 2mCi) is also performed daily by the
nuclear medicine technician to assure the absence of artifacts
in the diagnostic image. The image is filed in the calibration
log.

The following calibrations and quality control tests, in additio
to those above, are performed monthly (or as frequently as time
permits) by the consultant radiation physicist.

1. Photopeak Energy Resolution Tests are performed employing
a Co-57 and/or Tec-99, source with the camera's pulse height
Analyzecr. A gamma-ray energy spectrum is plotted for Co-57.
Using the Full-Width-Hzlf-Maximum zpproach the percentage
photopeak resolution is computed and compared to the
manufacturer's specification. Abrupt changes in photopezk
resolution will warrant repair.

2. Statistical Analyses are performed by taking consecutive
counts from a long lived reference source ge.g. Co-57)
under identical conditions. The mean and 2 standard
deviation range of the consecutive counts are computed.
A Chi-Square Test is performed. If the observed Chi-Squzre
value lies outside the 90% probability limits, a second test
is performed. If the second test yields a Chi-Square value
outside the 90% probability limits, repair is warranted.

3. Standard Sensitivity - using a calibrated reference standard
in a reproducable geometry (e.g. ~ 2mCi Co-57 flood source),
the number of counts per minute divided by the standard
activity (in discintegrations per minute is calculated.

This is performed to monitor consistency of detector
efficiency and relative collimator sensitivity.

4. Spatial Resolution Tests are performed using the sources
employed in the Uniformity test and a bar phantom. The
thickness of the smallest bars resolved are recorded and
compared with the manufacturer's specifications and resulc¢s

Item 10
Item 10 363




of previous tests to monitor consistancy of -esponse. A

A alternate method of assessing spatial resolution is to
image a line source of Tc-99m or Co-57 (=~ 50CuCi) and
determine the line spread function (Full Wid+th at Half
Maximum). For Gamma Cameras that have applirable computers
interfaced, the Modulation Transfer Function is computed
based on the line-spread function.

5. Background Test is performed by monitoring the backzround
count rate to detect possible collimator contamination or
unexpected Xenon in the atmosphere. On instruments that
employ a multi-channel analyzer, a background spectrum will
be recorded to simplify the determination of any detected
contaminants.

D. The following quality control tests are performed periodically
as time permits by the consultant radiation physicist:

1. Dead time and maximum count rate are measured at installztion
and compared with the manufacturer's specifications to
determine count-rate capability of the instrument employing
two sources of 2mCi of Tc-99m each. The usable count-rate
can be determined by plotting observed count rate vs. activity
and determining the count rate where the expected count rate
(2s found by straight line exprapolation) differs from
observed count rate by 10%4. The count rate loss encountered
in recording clinical information onto storage media may be
assessed by accumlating a counts in live-time over a preset-
time while recording the events. In the playback mode,
accumlating counts in the same preset time will allow
determination of the count-rate loss.

2. Quantization of Uniformity is performed at installation
and periodically there after for a less subjective assess-
ment. The radionuclides employed are the same. 3By accumulat-
ing counts within regions of interest of equal size situated
over observed "Hot" and "Cold" areas and taking the ratio of
the counts, the deviation can be compared to manufacturer's
specifications. An alternate method is to compare counts
rates obtained in the "Split Crystal" mode (if zpplicable).
The ratio of the counts in the right half to the left half
may be taken.

Written reports of the above calibrations and quality control tests are
maintained for evaluation.

Item 10 3/83
Page 6




Hospital:

Date

Geometrical Variation Test

Instrument:

Radionuclide:

Time of Assav

Volume

0.1 ml

30cc Vial

Decay Corrected
Reading Reading

Correcti
Factor

1.00C

Correction factor =

Decay Corrected Reading @ Volume (x)

Decay Corrected Reading @ Volume (20 ml for 30 r



Page 2 Geometrical Variation Test Continued

lce Syringe

: Decay Corrected Correctior
Time of As:ay Volume Reading Reading Factor

0.1 ml

0.2 ml

i 0.3 ml

0.4 ml

0.5 ml

0.6 ml

0.7 ml

0.8 ml

0.9 ml
1.0 ml

e = | —— ——

3cc _Syringe

Decay Corrected Correctior
Time of Assay Volume Reading Reading Factor

0.1 ml
0.5 ml

1.0 ml

1.5 ml
2.0 ml
2.5 ml
3.0 ml




Page 3 GCeometrical Variation Test Continued

S5cc Vial
Time of Assay Volume ‘Reading Decagegggzzéted Co;::::io
0.1 ml
0.5 ml
1.0 ml
1.5 ml
2.0 ml
' 2.5 ml
3.0 ml
r 3.5 ml
4.0 ml
4.5 ml
5.0 ml
Other Container
- Decay Corrected Correctic
Time of Assay Volume Reading Reading Factor_
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QUARTEPLY

DOSE CALIBRATOR ANALYSIS

HOSPITAL:

MODEL DOSE CALIBRATOR:

DATE:

1. Check liner
a. Contaminated?
b. In place?

2. Check support
&, In tacy?

3. Inscrument 2
a. Was zeroe
b. Adiustmen

uCi
uCi
uCi
uCi
uCi
uCi
uCi
uCi
uCi

uCi

F e o g N S W

2% Tag o

w

Mo-99 satting

o

Tc-99 setzting

Ga-67 setting

wm W

Cr-51 setting

W

Co-57 setting
@ I-131 setting
2Xe-133 setting
€T1-201 setting
@Cs-137 setting
@ Se-75 setting
@ I-123 setting

@ I-125 setting

NO

N
1]
&)

g4
100x10
112
151
188
205
220
258
277
319

uCi todayv. WwWnen zlaced
stingss
L eifferany
ton Pick. STOm Qrizinkl
342 2133 Sl =0k e
501 1117 .5
2478 1139
459 6396
x10
453 1138
327 1194
497 1205
458 b
260 1253
210 1236 e
260 -
421 0151




o / Pace 2. Quarterl‘ose Calibrator Analysis.

Cap. Eon Pick. t difference
from original

uCi @ P-32 setting 550x100 - 6347

uCi @ Ra-226 setting 778 058 0139

uCi @ Yb-169 setting 844 -— ==

uCi @ Co-60 setting 990 035 0218

uCi @ Xe-127 setting

——— ——

6. Yes No Instrument was adjusted or repaired, to read el
Yes No Instrument was within +5% of previous values
Yes No A correction factor was posted. It is

7. Volume and Concentration Check

N/A
a. in 20 cc vial reaés uCi/cc

Ds in 20 cc vial calculated is A uCi/cc

c. % of édifference is
8. Accuracy of Standarcs
Decay correctedé expected uCi/assay uCi x 100 = & accuracy
Co-57
Cs=137
Ba-133
Co-60
Ra-226€

9. Comparison of Pushbutton to Manual setting » N/A

10. Any modules missing? ‘ N/A

11. 3-137/Co~57 decay-corrected ratio =

This is % different from last gquarter$; therefore,

12. Comments

Checked py:




DOSE CALIBRATOR CONCENTRATION CALCULATION CHECK

Decay Dose
Corrected tandard | Standard | Calibrator| S$Error
Calibration Activity Volume Activity Assay From
Date tandard (uCi) (cc) (uCi/cc) (uCi/cec) | Standard| Comnant
ke

Radiological Physicist
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See the diagram and survey sheet attached. The following radiation safety
equipment is present:

1. Syringe shields

2e Lead syringe holers

3e Disposable rubber gloves

be Absorbant pads

Se 2" lead brick Fort, 12" high

6. Vials are stored in their lead pigs

Te Lead L-block shield

8o Remote handling tool

e Lab coats are worn by the technologists
10, Lead shielded radiocactive waste cans
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PERSONHEL TRAINING PROGRAM

In Service Subjects covered in training programs are as follows:

1. Areas of radionuclide storage

2. Potential hazards of radionuclides

3. Radiological safety procedures

4. N.R.C. regulations

5. License commitments

6. 10CFR 19 and right to report unsafe conditions and request
an inspection

7. Responding to emergencies safely

8. Righnt to know radiation exposure and bicassay results-
personnel dosimetry

9. Mathematics of decay, units, etc. |

10. Radiopharmaceuticals - mechanisms and procedures

11. Instrumentation operation

12. Radiation Biology

13. Pnysical properties of radiation and radiocactivity

14. Quality Control (Assurance)

15. Dose calculation and assay

16. Dcsimetry

17. Exposures in perspective

18. Lxposures during pregnarncy

19. ALARA Philcsophy

20.

Perscnnel Categories

Type Subjects Covered Total Duration

A. Paysicians D 4, 5, 19 23 hrs/yr.

B. Tecanologists L,D,Q 1~ 19 212 nrs/yr.

C. Oragerlys D 1,2,3,7,8,17,18 1 hr/yr.

D. Clerical D 1,2,3,7,8,17,18 1 hr/yr.

E. Nursing L 1,2,3,7,8,17,18 1 hr/yr.

F. Housekeeping I,D 1,2,3,7,17 % hr/yr.

G. Security 1,D 1,2,3,7,17 % hr/yr.

H.

Personal Instruction
Type: Formal Lecture = L Quiz = Q Discussion = D Sheet =1

Paysicians and technologists are provided with outside meetings

for continuing education. All personnel will be properly instructed
before assuming their duties in the vicinity of radionuclides.
Annual refresher training as stated above will be provided, or as

a significant change in duties occurs, or if the terms of the
license change.

Item 12 3/83




Instructions for Housekzeping ¢or liursing or any other non-occupationall
personnel freguaenting the huclizar tedicine Depertrent.

u

10.

Minimize tne time you rust spend achieving the purpose
for which you have come to the department.

Co not stand any clos2r tc patients than necessary.
Do not enter the hot 12> without technical assistance.

Read all department policy and requirements regarding focd,
etc., in the despartment - follow the ra2gulations,

Follow technicians instructions regarding best location

for initiating or carrying out your purpose in th2
department.

Do not handle any syring2s that you did not bring te the
departrent.

Do not dispose of anvy .2ste from tne room indicated as the
“Hot Lab" with the "Caution Radiocactive !laterials" sign.

Do not discard zny paczk:g2s without first checking with
tecnnicians.,

Do not wander aimlessiy - to only to those rooms in which
you have been told to bty department personnel.

If you have any questions ask first, then act.

Item 12 3/83
page 2.




PROCEDURES FOR ORDERING AND RECEIPT OF RADIQACTIVE MATERIALS

A. QOrdering

Personnel ordering radioactive materials will order only those

and the amounts authorized by their license(s) from a manu-
facturer/distributor who holds a2 valid NRC license. The person
ordering will have an adequate current krowledge of the depart- |
ment inventory as to prevent exceeding the possession limits,

Only personnel authorized to place orders by the Rzdiation

Safety Officer can make requests to manufacturers.

B. Receipt

|
|
1. During normal working hours carriers will be instructed to \
deliver radioactive packazes directly to the department
designated on the packzge. 1If no department is desiznated,
it will be brought to Nuclezr ledicine.
|
|

2. During off-duty hours security (or reasonable facsimile)
personnel, who has teen z2Zeguately briefed on the hzzards
(as described in Item 12) will accept delivery and bring
the oackage immediztely i1n the Nuclear Medicine TCepariment.
He will unlock the depariment's hot lab and place the
package inside. In the event this is not possible, ne
will at least lock the package inside the Nuclear Medicine
Department proper.

3. The technologist arriving on duty then assumes delivery
as described in Item 14,

See instruction shreet for security or other personnel receiving
packages attached.

Item 13 _3/83
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N

'Inltructim to Security and other Mon-occupationally t:-qosag Personnel Nandlina
Radioisotope Packages in the liospital

It has been determined that personnel following these instructions will
retain their non-occupational status; however, if it is cdetermined that
the volume of service necessitates changing you to occupatioral status,
film badges will be supplied, at least for a 3 month trial basis to
justify existence of the necessity.

Instructions:

1. Courier will have security paged to pick-up packaces and deliver them
to Nuclear Medicine.

2. In general you will minimize your exposure to radicisotores by raximizing
your distance from them (use a remote carryina device as ormsed to carrving
by hand) .

3. The least time you spend doing the job carefully, of course, the less
exposure you will have.

4. The pacxages are adequately shielded so that they will not overexrose
you if you carry 10 of them at a distance of 1 yard for 4 hours per month
or carry 10 of them in your hands for 10 minutes per ronth.

5. Any additional lead-shielding surrouniing the packace will, of course, re-
duce this exposure.

6. If package looks physically darmaged, damp, wet, and is suspected to be
leaking, put on dispcsable rubber gloves, place packace in a rlastic han,
remove rukber gloves and olace them in the bag, secure the bac's tor, noti®:-
the Radiation Safety Officer listed below irmediately, and do not trarsrort
package to the Nuclear Medicine Department.

7. 1If a carrier delivers a damaged or leaking package, irstruct carrier to re-
main for monitoring and decontamination upon arrival of the Padiation Safety
Officer.

8. If package integrity is norral, deliver to tuclear Medicine Nerartment of
department of addressee.

9. Unlock hot lab door, place hox on floor inside cdoor, relock door, and return

to your previous assignment.

Padiation Safety Officer: _ Arthur S, Hoin_l_,_lk?_.____
Office Phone: 365=4457
Home Phone: 736-9751

Ttem 13 3/83
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INSTRUCTIONS FOR PERSONNEL OPENING AND MONITO}}’JG PACKAGES

CONTATNTNG RADIOACTIVE MATERIALS

The package once it is received by the Nuclear Medicine Depart-
ment should be visually inspected for any signs of damage (e.g.
wetness, crushed)., [If damage is noted, inmediately notify the
Radiation Safety Officer. If package is in acceptable condition,
log appropriate identification in package monitoring log book
(see attached sample "Package Monitoring Log Sheet").

The package shall be monitored as soon as practicable after
receipt, but no later than three hours after the package 1is
received during normal working hours, or eighteen hours if

received after normal working hours.

The technician must wear rubber gloves prior to and during tne
opening of the package.

Before opening the package, the G.M, Survey Meter should be
turned on and set on the 0-500 mrem/hour range. All six sides

of the package should be monitored at the surface (if nacessary
reduce range on survey meter to erable a more accurate assessment
of exposure rate). The maximum meter reading should be logged in
the package monitoring log book. If any reading is in axcess of
200 mrem per hour, the package should irmediately be placed in
the lead storage area, behind the lead and tne Radiation Safety
Officer notified.

An area of not less tnan 100 em? of external package surface
shall be wiped witn absorbent paper as specified in 10CFR 20.205
{(b)(1). If the wipe is found to remove contamination, the
Radiation Safety Officer should be notified. The results of tne
wipe test shall be logged in the package monitoring log book.

If the package is below 200 mrem/hour and exterior surface
noncontaminated, the package should be opened carefully and
the packing material visually inspected for stains, wetness
or any unusual markinas. Each source container shall be wipe
tested for contamination before handling. If any of these
conditions are not met, the package should be placed in the
lead cave and the Radiation Safety Officer notified.

Once the exterior and packing material of the package has been
found to be in order, the vial in the leaded container should
be inspected to assure the vial has not broken in shipping.
The shielding container should be carefully opened and visual
inspection of the vial in the container shculd be made to
assure the vial intactness. Once the vial has been found to
be intact, the container and the vial should be stored in its
proper place, i.e., the refrigerator or lead storage cave.

Item 14  3/83
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Verify tnat th'package contents match t'n‘ritten request
for the radioactive drug, and the packing slip suppolied by the
manufacturer. "Log" result of this check.

Before discarding, th» empty package and packing material snall
be monitored with the G.M, Survey Meter to assure they are
not contaminated. The radiation labels shall be removed before

discarding in the regular trash.

Item 14  3/83
Page 2.
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2. VUear disposable gloves at all times while hz-dlirz radiosetiva
materials,

3. DNonitor hards, feet, and clothinz for conte~iration aft
generator elution and radicpharm2ceuticzl kit preparati
after each dose preparation/adrinistration or before leavi
area with the GM Survey Meter. Log the meter readings.

1o

k. Use syringe shields for preparation of patient doses and adnini-
stration to patients except in circumstances, such as pediatrie
cases, where their use would corpromise the patient's well-being.

5. Do not eat, drink, smoke or a2pply cosnetics in any area where
radioactive material is stored or used.

6. Assay each patient dose in the dose calibrator prior %to adnmini-
stration. Do not use any doses that differ from the prescribed
dcse by more than 109.

7. 'Wear personnel monitoring devices (Film badge or TLD) at all times
while in areas where radiocactive materials are used or stored. These
should be worn at chest or waist level.

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

9. Dispose of radioactive waste only in specially desigznated recsptacles.
Survey receptacles daily to assure exposure levels are less than
2.0 mR/hr. in restricted areas and less than 0.2 mR/hr. in non-
restricted areas.

10. Never pipette by mouth.

11. Survey generator, kit preparation, and dose preparation areas after

each procedure or at the end of the day with GM Survey Veter, and

log readings. If necessary, reposition sources and/or shielding

to maintain exposure levels less than 2.0 mR/hr. Also perform a

wipe test for each area listed above and log results. Decontamination
procedures are warrented if removable contamination found on any
wipeyields a larger than background reading on the GM survey meter with
the window open.

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

13. Always transport radioactive material in shielded containers.

Item 15 3/83
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14,

15.

Always use disposable coverirgs (with nlzstic btzckirnz) where
radioactive materials in solution are prepzred,

Alwvays use remote handling tongs when handling or assaying
unshielded sources, especially if in quantities greater or

egual to ratient dcses. This is extremely irportznt for thre
elution of a generator.

Item 15 3/83
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EVERGENCY PROCEDUEES

Winor Spills:

1. NOTIFY: Notify persons in the area that a spill has occurred.
2. PREVENT THE SPREAD: Cover the spill with absorbent paper.
2. REPORT: Report incident to the Radiation Safety Officer.

4. CLEAN UP: Use disposable gloves and rsmote handling tonzs.
Carefully fold the absorbent paper and pad. Insert into a plastic
vag and dispose of in the radicactive waste container. TITreluds =211 |
other contaminated materials such as disposable glcves. ‘

\
\
\

5. SURVEY: With a G.M. Survey ieter, check the arez zround the epil
your hands and clothing for contamination. Perform a wipe test ¢
assure the absence of removable contamination before resurire ro

operations. Log survey and wipe test resulis and other re’z
information on the incident for lzboratory records.

.

Major Spills:

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

2. PREVENT THE SPREAD: Cover the spill with absorbent pads, but do
not attemft to clean it up. Confine the movement of all perso:el
potentially contaminated to prevent the spread. |

J. SHIELD THE SOURCE: If possible, the spill should be shielded, rut
only if it can be done witrout further contanmiration or withousz
significantly increasing your radiation exposure.

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

5. CALL FOR HELP: Notify the Radiation Safety Officer immediatel..
6. PERSONNEL LECONTAWMINATION:

a. Contaminated clothing should be removed and stored for further
evaluation by the Radiation Safety Officer.

b. Rinse the affected area promptly with water.
c. If contamination covers a large area and a shower is warrented,

bring the G.M. Survey Meter and have someone survey the conizm-
inated individual to assure that decontamination is effective.

Item 16 3/83
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wash thoroughly with a non-abrasive detergent.
recommended. It contains corn meal that has a mild scrubbing

action but doesn't scratch the skin.

Scrub the area thoroughly using detergent and a suitable brush

but beins careful not to abrade the skin.

Continue these procedures until there is no further reduction
in the level of contamination, or until the possibility of
damage to the skin makes further scrubbing inadvisable.

I1f the level of fixed contamination is more than § mR/hr.
3.M. monitor or there are special circumstances contact I

Radiation Safety Officer.

RADIATION SAFETY OFFICER:

OFFICE FAOXE:
HCME PHCONE:

Lznoclean

Arthur S, Weisel, M.D.

—— st

Item 16
Page 2
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SURVTY PROCELLRES

— e - — e

All elution, kit preneration, and dose pre:viraticn arezs will be surveved dailv
with a G.M. survey meter and decontaminated if necessar’ as srecified in Item 15
"Laboratory Rules For the Use of Radicactive Material", Section TII,

laboratory areas where conly sall cuantities of radioective material are usad
(less than 200 uCi) will be surveved monthlv.

All other laboratory areas will be surveyed weeklv bv the nuclear medicine sta®f,
and monthly by consultant radiation physicist.

The weekly and ronthly survey will consist of:

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

2. A series of wipe tests to measure contamination levels. The rethod for
performing wipe tests will be sufficientlv sensitive to detact the con-
tamination limits listed in Section F. (Page 2)

A permanent recard will be kent of all survey results, including necative results.
The record will include:

1. location, date, and identification of emuimment used.
2. Nare of person conducting the survey. .

3. Drawing of area surveved, identifvino relevant features such as active
storage areas, active waste areas, etc.

4. Measured exposure rates, keyed to location on drawina (noint out rates
that recuire corrective action.).

5. Detected contamination levels, keyed to locations on drawing.
6. Corrective action taken in the case of contamination or excessive exvosure

rates, reduced contamination levels or exnosure rates after corrective
action, and any appropriate caments,

Item 17__ 3/83
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F. Ideally, any contamination more than a few dm ahove baskaround should be
Cleaned up; however the following table specifics limits of accentable levels
of contamination far cavon redical radionuclides:

— - ——— =

I-131, Mo-99, Tc-9%, I-125, Cr-S51, Co-57,
Tywve of Surface Se~75, P-32 Ga-67, Ti~201, I-123
"‘""""7""“ '2‘"" _°"1’-“‘--"—’ "“-"‘2“_"—"‘—""“—"“'
do/100 e B do/100 em el
1. Unrestricted Areas 220 2200
Restricted Areas 22C0 22000

3. Personal Clothing
worn outside
restricted areas 220 2200

K. Protective clothing
worn only in
restricted areas 2200 22000

5. Skin 220 2200

Contamination levels exceeding thcose listaed above warrant establistmert of a contam-
ination zone until contamination is rercved. For fixed contamination; that which
after repeated atterpts fails to reduce levels significantlv, 5 tires the levels
listed above in lires 1 and 2 are acceptable without isolaticn of the area.

Exact contamination on a wire can be cuantized if a Nal well crvstal is nossessed.
Where no Nal well crystal exists the following instrurentation will be ervyloved
to assess contamination:

In performing monthly department surveys the consultant radiation phvsicist estimates
the dpm content of a wipe eploying a ~1000 drm Co-57 reference source and the Nal
crystal detector contained in the Rectilinear Scanner, Thvroid Untake Probe, or Garma
Camera.

In daily and weekly surveys the nuclear medicine staff assesses the removable contam-
ination extent contained in a wipe by employing a G.M. Survey Meter (with the heta
shield removed). Vipes are counted in a low background area, bringing the detector
window as close as possible to the wipe. Each wipe will be counted for a minimm

of 15 seconds allowing 15 seconds between counts for the meter to ecuilibrate. A
wipe that registers a reading that is larger than background levels will warrant
decontamination procedures.

Item 17__ 3/83.
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APPENDIX J

. WASTE DISPOSAL .

Note : In view of the recent problems with shallow-land bunal sites used by commervial waste disposal
firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facinties,
Important steps in volume reduction are to segregate radioactive from nonradioactive waste, 1o
hold short lived radioactive waste for decay in storage, and to release certain matcrnials in the
sanitary sewer in accordance with §20.303 of 10 CI'R Part 20.

I Lisyid waste wjll be disposed of (check as appropniate)

X In th: sanitary sewer system in accordance with
§ 20 303 of 10 CFR Part 20.

By commercigl waste disposal service (sec also
item 4 below).

X Other(specify) _DECAY TO BACKGRCUND

a Mo-99/Tc-99m generators will be (check as appropriate)
8 Returned to tie manufacturer for disposal

Held % Jdecay® until radiation levels, as mea-
sured in @ low background area with a low-level
survey meter gpd with ali shielding removed. have
reached background levels. All radiation labels
will be removed or obliterated. and the generators
will be disposed >f as normal trash.**

areas were described in ltem 11 and

.ln sure that waste st
y (Item 17).

that they are surveyed

-

These generators may contain longdived radioisotopic «ontami-
nants. Therefore, the generator columns will be segregaie = hat
they may be monitored separately to ensure decay to hao i nd
levels prior to disposal.

10841

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

— Other (specify)

—— - - ——

) 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 shiclding 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-
1ce (see also ltem 4 below).

——e. Other (specify )

—— . . - ——

4 The commercial waste disposal service used will he

NONE

(Name) (City, State)

NRC/Agreement State License No




PROCEUDURES FOR USE OF GROUF
FOR TREATMENT OF PATIELTS

e
.

PADIOPHAR!ACEUTI

CALS

All in-patients undergoing internal nuclear medicine therapy will be

placed in a private room with a toilet.

7.e patient's room will be properly posted in accocrdance with
Section 20.203, 10 CFR Part 20.

The form, Wursing Instructions for Patients Treate

d with Phosphorous-32

or lodin2-131, will be completed immediately after administration of
A copy will be posted in the patient's chart.

the treatment cdose.

Radiation levels in unrestricted areas will
tne limits specified in Section 20.105(L),

All linens will Le
from tie zatieat's
vispusable plates, ¢
ang otwn2y similar wa
conzainer. The mate
Cafesy Oificer (oF 2
disposes of as norma
Hon-cisJcsaile itams
l

an
pags in tae patient
Radiation Safety of

ael

for normal ase, a

Jrine and vomitus, from Iodine-131
in compliance wita Section 27.303,

Bcfore a tiherapy patient's room is reassicned to anotaer pat
tae roonm will pe surversed for contamination
necessary) and all radioactive wasce ané waste cont

reToved.

survaved
roon:. ané will,

if

» cating utensi

1l will be collec:t
gesigcnate) cmackeu
r radioactive was

tissue,

(-‘ Ve

for contaniration befcre being
necessary, te held

be maintained less
10 CFR Part

and

removed
for decay.

s surcical déressincs,
2 iters will ke pxaced in a specially designatec
a ed daily by the Radiation
cortaminatioa,
as arzropriate.

used for these patients vwill be heléd in plastic

room, and checked for contamination by the
Iters may ke returned

'cer or his desicnate.
for decay or decontaminated, as appropriate.

therapy
10 CFR Part 20.
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10.

wJarsing Instructions

t:‘

-
-
-

A‘.

iurses snhouldé spend only tnat amount of time near the patient
required for ordinary nursing care. Special restrictions may
pe noted on tne precaution sheet in the patient's chart.
Wurses should read these instructions before administering to
the patients. Call the luclear dedicine Department if you
have any guestions about the care of these patients.

Visitors will be limited to those 18 years of ace or over,
unless othler instructions are noted on the precautions sheet
in tne patient's chart.

Pacients must remain in ced wnile visitors are in the room
and visitors should remzin at least three feet irom the patient.

Radiocactive patients
for special medical o
jedicine Departrent.

L2 '8
s}
' ®
¢t
o

2 confined to their rooms except
¢ purpcoses approved by the Nuclear

4o nurse, visitor or attendant who is pregnant should be per-
mitteéd in the room of 2 catient who has received a therapeutic
amount of radioaczivity until the patient no loncer presents

a racdiation nazard. Ferxale visitors should be a2sked whether
they are precnant.

attendcing personnel must wear rubber or dispcsable plastic
cloves wnan nandling urinals, bedpans, emesis basins or other
containers aaving any material obtained from ths boéy of the
satiensz. Vasa gloves Zefcre removing and tnen wash hands.

Tae gloves must be left in the patient's room in the éesicnated
waste container. Taese cloves need not be sterile or surcical
in type.

Jisposable items 3.0 be used in the care of these patients,

ulé
waenever possible., These itens should be placed in the desicnated
ntac

wvaste container. Con the Nuclear Madicine Jezartrment for

-
sroper céisvosal of tne

All clotaes ané bed linens usad by the patient shoulé ze placed
in the laundry pag provided and left in thspatient's room to
be checked by a mermder of the Nuclear edicine Department.

All non-disposable items should De placed in a olastic bag and

left in tne patient's room to be checked by a merber of the
Nuclear !M2dicine Dspartment.
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contents of the desicnated waste container.
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(1) Tae urinal or redran should be flushed s-veral times
wita hot socapy vater after usa2. A separate bedpan or
urinal snhoulé be kept for the patient until he/she is
discharged.

locine-131 !zenr_s:

(2) If the nurse helps to collect the excreta, she should
wear disposable gloves. Afterwards she should wash her
aanés with the gloves on and again aiter the gloves are
removed. Tne gloves should be placed in the designated
waste container for disposal by the Huclear Medicine
Department.

(3) Disposable plates, cups, and eating utensils will b2 used
by patients who are treated with Iodine-131.

(4) Vomiting within 24 hours after oral adminisctration,
urinary incontinerice, or excessive sweating within ths
first 48 hours may result in contamination of linen
ané/or floor. 1In any such situa“iow or if 'adloac-lve
urine and/or feces is spilled during collection, call the
Nuclear !iedicine Department, Ext. _ 4453 . I‘eanwhile,
aandle all contaminated material with disposabie cloves
and avoicé sprzading contamination.

(3) The same toilet should be used by the patient at all tires
and it snouléd be well flushed (3 times).

If a nurse, attendant or anyone else knowvs or susgects that

ais skin, or clothing, 1nclug1ng shoes, is contaminaced,

notify the Nuclear ‘edicine Deparcnment irmmediately. This

serson snould rerain in the patient's room and not walk about
tae nespital. If the hands becone contaminated, wash immediately
with soap and wacter.

If a taerapy patient should need emercency surcery or should
die, notify the MNuclear Medicine Degartment irnmediately.
“wnen tne patient is discharged call the lluclear =
ment and request that the room be surveyed for con
before remaking the room.

lio patient shall be re1°ased from the hospital until his/her

radiocactivity content has reduced such that a dose to other
persons in excess of 0.5 rem will not ke absorbed.
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. PASSIAC GENERAL HOSPITAL .

RADIATION PROTECTION PROGRAM

Passiac General Hospital is committed to the NRC A.L.A.R.A. program
as described in the NRC Regulatory Guide 10,8 ( Revision 1, Oct, 1980)
for implementing its radiation protection program.

Item 24 3/83




