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APPLICATION FOR MATERIAL LICENSE

U5 HUCLEAR REGULATORY COMMISSION
APPFROVEO BY OME
21800120
Explrss: $:30-80

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION, SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TQO THE NRC OFFICE SPECIFIED BELOW,

APPUCA“ON‘ FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH:

.8, NUCLEAR REGULATORY COMMISSION

DIVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS
WASHINGTON, OC 26556

AL OTHER PERWN! FILE APPUCATIONI A8 FOLLOWS, IF YOU ARE

CONNECTICU‘I’. DELAWARE, DIBTRIG‘T QF COLUMBLA, MAINE, MARYLAND

MASSACHUSETTB, REW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANIA.
RHODE ISLAND, OR VERMONT, 8END A.PPUCATIONS TO

U.5. NUCLEAR REGULATORY COMMISSION, REGION
RUCLEAR MATERIALS SAFETY SECTION B

475 ALLENDALE ROAD

KING OF PRUSSIA, PA 19406

ALABAMA, FLORIDA, GEORGIA, KENTUCKY, MISSISSIPPI, NOATH CAROLINA,
PUERTO RICO, 8QUTH CAROCLIKA, TENNESSEE, VIRGINIA, VIRGIN {SLANDS, OR
WEST VIRGINIA, SEND APPUICATIONS YO:

u.8. NUCLEAR REGULATORY COMMISSION, REGIGH U
IALS SAFETY S

STREET, SUITE mo
ATLANTA. GA 3323

IF YOU ARE LOCATED IN:

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINKESOTA, MISSOURI, OHIO, OR
WISCONSIN, SEND APPLICATIONS TOI'

198 ROOSEVELT ROAD
GLEN ELLYN, il 60137

ANKANSAS, COLORADO, IDARO, KANSAS, LOUISIANA, MONTANA N!BR)JKA.

NEW MEXICO, NORTH DAKOTA, OKLAHOMA. SOUTH DAKOTA, T!‘(AS
OR YiYOMING, SEND APPLICATIONS TOs

U.S. HUCLEAR REGULATORY COMMISSION, REGION IV
MATERIAL RADIATION PROTECTION SECTION

811 RYAN PLAZA DRIVE, SUITE 1000

ARLINGTON, TX 76011

ALASKA, ARIZONA, CALIFQRNIA, HAWALL, NEVADA, OREGON, WASHINGTON,

AND U.8, TERRITORIES AND POSSESSIONS IN THE PACIFIC, BEND APPLICATIONS
TO1

U.S. NUCLEAR REGULATORY COMM!SSION, REGION V
NUCLEAR MATERIALS SAFETY ECTIO

1460 MARIA LANE, SUITE

WALNUT CREEK, CA N&SO

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U8, NUCLEAR REQULATORY COMMISSION ONLY 1F THEY WISH TO POSSESS AND USE LICENSED MATERIAL
1N STATES SUBJECT TO UK NUCLEAR REQULATORY COMMISSION JURISDICTION,

U.S. NUCLEAR REGULATORY COMMISSION, REGION i1 L“( L 63 7
MATERIALS LICENSING BECTION ’5 T

1. THIS 1S AN APPLICATION FOR (Chack anpropriats ltam)
X | A newLICENSE :

B. AMENDMENT TO LICENSE NUMBER

©. AENEWAL OF LICENSE NUMBER

2. NAME AND MAILING ADORESS OF APPLICANT Ilndudolb Code)
Raritan Cardiology Group
533 New Brunswick Avenue
Perth Amboy, NJ 08861

i

3, ADDRESS(ES) WHERE LICENSED MATERIAL WiLL BE USED OR POSSESSED,
sane

4. NAME OF PERSON YO BE CONTACTED ADOUT THIS APPLICATION

AARON J., FEINGOLD, M D.

ITELEPHON! NUMBER

908 442-5454

susMIT ITEMS 8 THROUGH 11 ON 8K x 11" PAPER. THE YYPE AND SCOPE OF INFORMATION TO BE PROVIDED 15 DESCRIBED IN THE LICENSE APPLICATION GUIDE,

8, AADIOACTIVE MATERIAL
& Elemant snd mass number, b, chemical

nd/of phv ! {orm, snd ¢ maximum smount
which wlil be posiesssd st any one tme, ea

8, PURPOSELS) FOR WHICH LICENSED MATERIAL WILL BE USED, .
Medical

7. INOIVIDUALIS) RESPONSIBLE FOR RADIATION SAFETY PROGAAM AND THEIR
- TRAINING AHD EXPERIENCE. See At taChrﬂen t C

_ 8, TRAININ%{OR&NDIV‘DUALS WORKING IN OR FREQUENTING RESTRICTED AREAS,
Attache

WARNING: 16U.8.C, SECTION 1001 ACT OP JUNE 20, 1949, 02 STAT,

9. ucu.mu AND EQUIPMENT, . 10, RADIATION SAEETY PROGRAM,
' Attached Attached
wasTe } 12, LICENSEE FEES (See 10 CFA 170 and Section n&s& "
1. MANAGEMENT, )
Attached FeECATEGDRY Modica] ¢ |ENctoseo 8 o1 pg
13. CERTIFICATION, (u«m be complated by appiicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND ﬂE?RESENTATlDNS MADE N THIS APPLICATION ARE
BINOING UPON THE APPLICANT,

<

¥
THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT, NAMED N ITEM 2JORATIFY THAT THIS APPLICATION I8
PREPARED IN CONFONMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 34, 36, 'AND WD THAT ALL IN"OWTION CONTAINED HEREIN,
18 TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND Bll.ll g

749 MAKES IT A CRIMINAL OFPENSE TO MAKE Awm.ﬁ;\.v FALS s'vnsuem OR REPRESENTATION
TO ANY DEPARTMENT GIYAUENGY OF THE UNITED STATES ASTO

ANY MATTER WITHIN IT3 JURISDICTION, 7
TYPED/PRINTED NAME I*rm.: e . N’ onrs
AARON J. FEINGOLD, M.D. owner/appllca"ﬂt J '
D A9
’.. * —

i

{

bﬂb/@z

TYPE OF FEE

FOR NAC USE ONLY

FEE LOG"

//U!‘FEE CATEGORY COMMENTS

AN C

CHECK HUMBER

ATE

AMOUNT RECEIVED
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APP. >ATION FOR MATERIAL LICE} ' E

DOCUMENTATION OF ATTACHMENTS TO THIS APPLICATION

Attachmnet Section

I o "mooO >

. -

» o PO ZEr X

Description of the Attachment Enclosed

Description o t the Scope of the Operation
Radioactive Materials Requested in This Application
Training and Experience of Authorized User and Radiation Safety Officer
Personnel Qualifications and Training

Facilities and Related Equipment

Radiation Detection Instrumentation

Calibration of the Survey Instrument

Calibration of the Dose Calibrator

Quality Control of the Gamma Camera

Personnel External Manitoring Program

Radiation Safety Committee

ALARA Program

Leak Testing of Sealed Sources

Rules tor the Safe Use of Radiopharmacetuticals
Procedure for Spills

Procedure for Ordering Radioactive Materials
Procedure for Opening Packages
Radiopharmaceutical Records

Procedure for Area Surveys

Radioisotope Waste Disposal Procedure

The above documents will be found in this order in the following pages.




A" LICATION FOR MATERIAL LIC {SE
Attachment A

DESCRIPTION OF THE SCOPE OF THE OPERATION

This license application is for nuclear cardiology procedures only. The procedures will be implemented in a
private practice facility. The materials used will be primarily obtained from a radiopharmacy. The applicant

- will not obtain a 99mTc/99Mo generator. FDA approved cardiology imaging agents which do not have long
shelf lives may be produced by obtaining a bulk supply of technetium from the radiopharmacy and compound-
ing the final form on site . In these cases all appropriate radiopharmaceutical quality control will aiso be
performed on the premesis and made an appropriate part of the facilities' records as part of the
Radiopharmaceutical Quality Control program.

All radioactive wastes that came from the radiopharmacy, i.e., spoiled unidoses or used syringes that contain
residual activity, will be returned to tht radiopharmacy for disposal and records of this transfer will be main-
tained by the applicant. Other wastes, i.e., wipes and contaminated materials from multi-dose vials and
patient administration paraphrenalia, will be stored by the applicant for decay in storage (DIS).

If the scope of the operation needs to be changed to meet the medical needs of the applicant-physician, the
application will be amended prior to those changes.




A+ PLICATION FOR MATERIAL LICENSE
Attachment B

RADIOACTIVE MATERIALS REQUESTED IN THIS APPLICATION
Radiopharmaceuticals |

The applicant wishes 1o receive a license for only nuclear cardiology procedures. These procedures, to be
periormed in an out-patient facility, will be limited to:

Badioisotope : Eorm Amoynt, mCi tem &
- ot Each Form Bumpose of Use
Lol (o ) Pertechinetate 80.00 Human Use
HSA 40.00 Human Use
PYP 40.00 Human Use
Other FDA approved .
forms 200.00 Human Use
21Ty ‘Chloride 60.00 Human Use
b (o Pertechnetate 5.00 Quality Control
& Calibration
=T Chicride 1.00 Quality Control
& Calibration

Sealed Sources for Qualily Control and Calibration as described on the next page.

*Note: The sources of ¥"Tc and *'TI will be obtained from the radiopharmacuetical supplier in unidose or
multidose form. The applicant will not obtain a generator for 99m Te. “Kits* using the radiopharmaceuticals
listed in this application may be compounded on site in the case of FDA approved pharmaceuticals with shor
shelf lives. (The “supplier” includes the radiopharmacy)

All unused sources and contaminated syringes,etc. that are obtained for the radiopharmacy will be returned to
the radiopharmacy for disposal. Only those materials originating in the facility, i.e., wipes etc., will be kept in
the facility for decay in storage (DIS).

it is recognized that the 20171 and 57Co are licensed by the "State” including Agreement States.




APPLICATION FOR MATERIAL LICENSE Attachment B.2.

Sealed Sources

The sealed sources will be obtained from Atomic Products Corporation,
P.0. Box R, Shirley, New York 11967

The Sources used for‘the dose calibrator are:

Element and Mass Number Form Max., mCi Catalogue Number
Ba 133 sealed 0.250 063-562
Cs 137 sealed 0.200 101-356

- Co 57 sealed 5.000 063-261

The Sources used for the gamma camera are:
Element and Mass Number Form Max. ,mCi
Co 57 sealed 5.000

Catalogue Number
Ce2-297

A description of the sources, as provided by the supplier, are given in

the information below.

Isotope Calibrator
Reference Sources

* For checking caiibrator accuracy,
performance and consistency.

Good practice dictates, and regula-
tory agencies recommend, that isotope
calibrators used for measuring diagno-
stic and therapeutic doses of radio-
pharmaceuticals be checked regularly
over the calibrator's range of measurements. Calibrator
performance is easily monitored by using the following
calibrated standards to verify the accuracy of its
assays:

(a} Along-lived source, such as "'Cs (Tvz = 30yrs.), to
avoid the tedium of constant decay corrections.

(b) A Co source (TY2 = 270 days) that simulates
99m-Te, the most common radioisotope in nuclear
medicine.

By keeping a daily log of the values obtained on
selected ranges with both standards, the user develops
a performance record that detects calibrator error or
failure before a mistake is made in a patient's dose.

Both sources are supplied in 20m| epoxy in a 27m|
plastic vial, 85 mm H x 30 mm' D, Calibrated to £5%.

063-562 Calibrated Barium 133 Source,
250uCi _

101.356 Calibrated *’Cs Source '
200uCi .

063-261 Calibrated. Simutated 9m-T¢ Source
(Cobalt-57), 5mCi

Cobalt-57 Flood Sources

Intended Uses:
¢ Daily intrinsic uniformity checks
e Extrinsic collimator checks

¢ Linearity and resolution checks
with bar phantom

e As transmission sources

¢ Quality control for accredidation
and regulatory requirements

The Sources contain Cobalt-57, uniformty dispersed
In a plastic disc, which is completely encased in an at-
tractive alummum cover. Each source is supplied in a
lead-shielded wooded carrying case. The shielding
reduces the exposure rate at the front surface to ap-
proximately 1.4mR/hr.

Emission non-uniformity (distribution) less than 1%.
- Available in three sizes.

Flood Source:

062.295 14'' diameter, 5mCi




APF. 3ATION FOR MATERIAL LICEl. &
| ‘ Attachment C

TRAINING AND EXPERIENCE OF AUTHORIZED USER
AND RADIATION SAFETY OFFICER

The{Authorized User is Michael M. Zukowski, M.D. Dr.
Zukowski is an experienced Authorize User on New York
license number 2661-1, Cardiac Diagnostics, Dr. Jeffrey

Borer, M.D., 340 East 64th Street, New York, New York 10021.
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: g Attachment D

PERSONNEL QUALIFICATIONS AND TRAINING
hnoloai lification

All technologists, nuclear medical technologists, will be registered or certified in nuclear medicine by the
ARRT, SNMT or ASCP, or they will, if aliowed by local or state laws, have the equivalent training in nuclear
medicine. If local or state laws require registratiorv/certification and a state license, then those laws will be
complied with by the applicant.

In addition to the above, the physician applicant will interview the technologist and obtain a resume of his/her
experience and will evaluate the technologist through close observation of the nucelar medical technigques of
the technologist in the actual operation. _

rsonnel Trainin ram

Who will be instructed:

All personnel, professionaltechnical and ancillary will be instructed. The professional/technical personnel will
include, but not be limited to: technologists, authorized users, physicists and physicians who are not autho-
rized users but may be present when byproduct material is being used. The ancillary personnel include the
nursing, clerical, housekeeping and other personnel who may frequent the area where material is being used.

Instruction Frequency:

Personnel will be instructed before assuming duties with or in the vicinity of radioactive materials, during an
annual refresher training program and whenever there is a significant change in the duties, regulations or
terms of the license. There will also be instruction as deemed necessary by the RSO for all personnel after
spills, misadministrations, and other incidents inclucling high personnel exposure as determined by personnel
monitoring.

Topics of Instruction:

instruction will include but not be limited to the following subjects:

Applicable regulations and license conditions and worker's rights

Areas where radioactive materials are used or stored

Potential hazards associated with radioactive materials and procedures for each area where
employ ees work including bio-hazards

Appropriate radiation safety procedures

Licensee's in-hours work rules

Each individual's obligation to report unsafe conditions to the RSO

Appropriate response to emergencies or unsafe conditions

Personne! who work with the materials will also receive copies of the procedures for monitoring the
performance of imaging equipment, ordering and receiving radioactive material, opening packages,
records of byproduct material use, radiation area surveys, safe use of radiopharmaceuticals, waste
disposal and emergency procedures

IGmMmo ow»

Method of Instruction:

Instruction will be formal, didactic, and/or individual, as needed. It will include, but not be limited to, personnel
monitoring programs, ALARA, rules for safe use of radiopharmaceuticals, emergency procedures, floor plans
showing areas of use and storage, and a tour of the facility.

Method of Evaluation:
Evaluation will be by the RSO or his/her agent and will be informal by actual observation of the individual's

work activities.




APPLICATION FOR MATERIAL LICENSE Attachment E.

FACILITIES- ANNOTATED DRAWING OF THE RADIOISOTOPE FACILITY

Scale: %"= 1‘-0"

Direction of North T

Identification of Areas
a) nuclear imaging area

b} computer area
Shielding is indicated on the drawing c) radioisotope receipt
and on the f°11°W1n9 sheets of this d) radioisotope storage
3pplication. ' e) radioisotope waste
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NC Systems §

S785 Arapahoe, Suite D
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1-800-548-4024
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Attachment E.3.

FACILITIES-TABLE TOP BARRIER SHIELD

Table Top Lead Barrier Shield

Protecthead and body from radiation
when working with radioactive material.

MINI TABLE TOP SHIELD for small jobs in limited
working areas.

STANDARD TABLE TOP SHIELD for all routine
work requiring protection against exposure to
radiation.

Select the shield most suited to your workload. Both units
provide exceptional protection to the clinician when setting
up technetium generators, filing syringes, performing
radium loading procedures, etc. .

2" thick lead wall protects the torso while the base provides
ample working surface and balance against tipping. Face
shielding is optically clear 4" thick lead glass (1 or 2 pieces
may be specified when ordering), cantlievered for unim-
paired viewing or work area. The lead equivalent of each
thickness of glass (s 2.00mm.

Both units can, be moved with little effort to any conven-
lent location, allowing total flexibility in choice of work area.

MINI
TABLE TOP
SHIELD

"\a.

STANDARD
TABLE TOP
SHIELD




APPLICATION FOR MATERIAL LICENSE Attachment E.4.

EQUIPMENT QUALITY CONTROL PHANTOMS

Also, see the source listed in this application under "Sealed Sources"

EMISSION PHANTOM
L~ ]

Extra Large Flood Phantom Source

* 15" diameter pooi will totally include a patient's
lungs, allowing accurate patient position when
using a diverging coilimator.

* 18%2" x 16'2" 1" thick with 15” diameter x 2"
cavity for suitable radionuclide.

® Easy to flll... drain ports provided.

TRANSMISSION PHANTOM

Standard High Resolution Bar Phantovm

Widths: 4", Y1e”, Shi2”and /8"
) (BB?:;S mm, 4.77 mm, 3.97 mm, 3.18 mm)
e 15" field across bar configurations (38.1 cm)




APPLICATION FOR MATERIAL LICENSE  attachment E.5.

FACILITIES- RADIATION SAFETY EQUIPMENT | ead Laned

Vial Shields

This lead shield, available in
either 4" or ¥2" thickness, was
designed to permit safe, conve-
nient handling of vials containing
liquid radioisotopes. it is par-
ticularly important when milking
“cows'. The vial provided with
the generator may be placed in
the shield, and the generator
eluted in accordance with the
manufacturer's instructions.

The shield has a high density

lead-glass panel, with shieiding [_ el
thickgess equivalent to that of V2" Thick
the lead wall, so that the entire process may be-viewed.
The shield has a screw-type cover with an opening
through which a syringe needle may be inserted tor
withdrawal of the radioisotope from the vial.

Storage Container

For Contaminated Syringes

e Safely holds used hot syringes
® Rapid, safe disposai

Pro-Tec®
Syringe Shield

Pro-Tec Syringe Shields are the first functional, safe. unobtru-
sive. easy-to-use, unbreakable, and lightweight synnge shields
available. The slimiine design is comfortable for both patient
and climcian. The patented spring loaded twist lock or the
stainless steel and brass screw lock keep disposable syringes
snug inside the shield. Pro-Tec Syringe Shields are half the
weight of other syringe shields, yet the Pro-Tec will nominally
reduce exposure from m Tc by a factor of 20. The standard
models are used by loading the syringe outside the shield. The
Pro-Tec Vu-Thru has a viewing port, so that drawing and
injecting can be accomplished with the syringe in the shield. A
special optical glass window with a density of 2.3 gm/cc covers
the port.

“U.S. PaL #3,020.541

B8-D disposable syringes (twist Iock)

VU-THRU (Glass)
007-303 Pre-Tec Syringe Shield 3cc
007-505 Pro-Tec Synnge Shield S5cc

SPECIFICATIONS:
4" Lead Shieiding

Measures: 63" high
5" diameter
Weight:  71ps.

.’_—_.—___

Lead Shielded
Syringe Holder

For syringes that radioisotopes. Ac-
commodates syringes up to 5cc, or
a syringe in a PRO-TEC shield. En-
tire unit is sheathed in steel. Large
diameter base prevents toppling.
Ideal for safe storage and transport
of syringes.

SPECIFICATIONS:
Height: 6.5"

Weight: 6 tbs




A JLICATION FOR MATERIAL LIC=NSE

Attachment F

RADIATION DETECTION INSTRUMENTATION

instrument

Gamma Camera System

Nuclear Medicali Computer

Dose Calibrator

Survey Meter

Sample Analysis

Film Badges - Body *
Personne! Dosimeters

Extremity Dosimeters TLD
Dosimeters

Supplier/Model

CARDIO-CAM'|, I, or SPECT
System as furnished by
CARDIO-CAM Corporation
5785 Arapahoe, Suite D
Boulder, Colorado 80303

As supplied by CARDIO-CAM
Corp. as described above

Atomiab 100 Dose Calibrator
Catalog #086-250 from:
Atomic Products Corp.

P.O. Box 702

Shirley, New York 11967

Bicron Surveyor 2000 Portable
Survey Meter as supplied by:
Bicron Corporation

12345 Kinsman Road
Newbury, Ohio 440865

External GM Probe Model:
SWGM as furnished by the
Bicron Corporation as is listed
above

Cardio-Wipelf System as is
provided by: CARDIO - CAM
Corporation as described
above

As furnished by R.S. Landauer,
Tech/Ops Landauer,

2 Science Road

Glenwood, IL 60425

As furnished by R.S. Landauver,

Tech/Ops Landauer as described

above

Use

Nuclear Medical Imaging
for Nuclear Cardiology
Procedures

Nuclear Medical Data
Presentation and Analysis

Radiopharmaceutical
Quality Control of Patient
Doses

Daily Surveys, Ambient
Exposure Surveys, Package
Surveys, Spill and
Contamination Surveys

and other measurements

As described above

Counting of samples, wipes
or swipes for Contamination
Surveys, Spilis and other
sample analysis

Whole Body Personnel
Monitoring of all individuals
who work with or frequent
areas where radioacitve
materials are received, used
manipulated or stored.

Personnel Monitoring of the
extremities of all personnel
who handle sources or
patients who have been
fecently injected

Note: See the attached pages for the description of the systems described in the above list.

* These dosimeters will be exchanged on a monthly basis, at the beginning of each month.
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ATOMLAB 100

Activity Range:
Detector Linearity:

Electrometer Linearity:
Electrometer Accuracy:

Response Time:
Overall Accuracy:

0.01 uCi to 9999 mCi (or Bq equivalent)

+ 1%or 0.2 pCi, whichever is greater

+ 1% or 0.1 uCi, whichever is greater

+ 1% or 0.1 pCi, whichever is greater

Less than five seconds to reach 95% of final reading
+ 3% or 0.3 uCi, whichever is greater

Overall accuracy is affecied by such factors as the accuracy of the specific source calibration,
geometric variations due to sample volume or configuration, detector linearily, electromeler accuracy
and readout sccuracy.

Repeatability: + 0.3% above | mCi short term (24 hr); 1% long term (1 yr)
Digital Readout: 4-Digit LED
Power Requirements: 100t0 120 VAC @ 1/2 A; 20010 240 VAC @ 1/4 A
Frequency: 50/60 Hz
Display Unit: ¢ Dimensions: 3.5 x 12" x 143"
(89cm x 30.5cm X 36.3 cm)

o Weight: 6 lbs (2.7 kg)

Detector Unit: U 7.5% x 7.5" x 16"

Dimensions;
; (19cm x 19 cm x 40.6 cm)

35 1bs (15.75 kg)

25" x 10" (6.4 cm x 25.4 cm)

174" Lead

o Overall Weight:
e Well Diameter:
¢ Well Shielding:

086-250

The Atomlab 100 Features:

« Computerized, highly accurate dose

calibration ) |
o R , ' emote deepwel)
s AC[[Vlty dlsplay with br]ght, easy-to-read io_niunor_\_cﬁamber
4.dig|t LED with additional shielding

Extra long 10 foot cable

+ 10 pre-programmed isotope selection push
buttons

. E!ectronic thumbwhee! with 4-digit LED
display for isotope calibration settings

+ Swilch between activity display In curies or
becquerels

+ Remote ionization chamber with double the
standard shielding and 10-foot cable

+ Software controlled, automatic background
correction, display zeroing and range
selection ‘

- Optional computer interface: RS232
bi-directional serial communications port

+ Coded error messages: aimost instant
display, update, memory protection

+ Al functions performed under push button
control :

+ Industry exclusive 2-year warranty
+ Lineator option available

S Y userelined
isolope heys

Digital read-out in
Curries or Betquercls

10 calibraied
pre-programmed
isolope keys
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Attachment F.

3.

Model: SURVEYOR 2000™
Portable Survey Meter

RADIATION DETECTED: Alpha, beta,
gomma with external probe;
gamma ond x-ay with interncl de-
tector .

DETECTOR: GM tube, Interna;
choice of GM probes external
RANGE: 0-2000 mR/h In 5 linear
ranges, 0-240,000 cpm

KHIGH VOUAGE: Electionicatly
stabilized, foctory set ot 200V

HV TEST: Exclusive self test to verify
detector HV power supply
CONNECTOR: MHV

ACCURACY: Within 10% of reading
for ¥7 Cs when calibrated accorg-
Ing to NRC Reg. Guide 10.8
ENERGY RESPONSE: £20% from
40keV to 1.2MeV (Internal detec-
tor)

WARMUP TIME: None

SATURATION: Typlcally >1000R/h for
most GM probes (provided by ex-
clusive anti-saturation circuit);
>5R/h for poncoke GM probes
RESPONSE TIME: Switch-selectable,
optimlzed for each range, 0-90% of
final reading as follows:

Time
Range Fast Slow
X0.1 6 sec. 25 sec.
X1 2sec. 6 sec.
X10 1 sec. 3 sec.
X100 <1 sec. 1 sec.
X1000 <1 sec. 1 sac.

DEAD TIME-COMPENSATION:

Exclusive clrcultry provides near
linear response

et of 3ead ime COMEensalion on NMROnee Inecrtty.
WO 1 Beaon PG (5008 0T RIS = MVl P uUrers.
-

v —
-h/s » WOV

BATTERY COMPLEMENT: Single 9-volt
(MN1604 or equal). The additional
battery holder moy be used as
storage of spare or porallel-wired
BATTERY LIFE; > 100 hours or > 200
hours with parallel option
TEMPERATURE: Operationa! from
-40° to +60°C

HUMIDITY: <5% change Inreading
from 10-95% RH

CONTIROL: Eight-position rotary
switch os Indicated '
DISPLAY; Ruggedized, recessed,
high-torque 1mA meter with 3.35
Inch (8.54cm) scale marked 0-2
mR/h, 0-2400 cpm, 'Bat. ok', "HV ok’
Meter protected by Impact-resist-
ant Lexan® polycarbonate window

Model: SWGM

| @ Rugged Housing

W Sliding Beto Shield

W Solid Interno! Connectors
W Energy Compensated

W Beto & Gommo Sensitivity

GEOTROPISM: Within :2% of full
scale

SHOCK: 100g per lightweight
mochine of MIL-STD 202C, method
2028

VIBRATJION: 5g in each of three mu-
tually orthogonal oxes ot one or
more frequencies from 10-33Hz
AUDIO: A built-in speoker with
panel mounted on-off switch pro-
vides oudible “click” for eoch de-
tector pulse. With the speoker off,
an oudible alorm sounds (if de-
sired) when meter is > full scale on
any ronge

CONSTRUCTION: Splash-proof,
shock proof, two-piece all-metol
case. Scrotch-resistont lominoted
control ponel and Bicron Kieen-
Krome€ trim on case top, durable
black polyurethone point on hon-
dle and cose bottom

SIZE: 4.25 x 8 x 6.8” including hon-
dle ond probe clip (10.8 x 20.3 x
173 cm)

WEIGHT: 2.2 1bs. (1 kg.) excluding
probe

Typical Energy Response

INTERNAL DETECTOR ONLY
L T T T T 11717
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EE“ /\ |
f

s ] !
[*) 100 0o | 1000 |
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Attachment F4

CARDIO-—WIPE IXL

A scaler/timer system interfaced to a Nal crystal detector.
The scaler/timer features a built in power supply with full-range
control form zero through 2000 volts. Separate lighted switches
are provided for on-off, line frequency test, count, stop, and
reset functions. A sungle MHV connector is provided on the back
panel, along with a line fuse holder. The NaI(Tl) well
scintillation probe is mounted in a base which provides 1.9cm of
virgin lead shielding to all externally exposed surfaces. The
4.5 x 5.1 cm crystal contains a 3.8 cm deep well of 1.7 cm
diameter. The well is lined with .25mm aluminum. A single MHV
cable connector is provided for interface.¥ '

MODEL WP-2000 WELL SCINTILLATION PROBE (FOR TEST TUBE SAMPLES)
Sf:intilhlor: 175" (4.5 cm) x 2" (5.1 cm} Nal(TI) well  Dimensions: Height: 10.75" (27.3 em)

crystal; well: 7" {17 mm) diameter x 1.5" Base diameter: 6 (15.2 ¢cm)

{3.8 cm} deep; well entrance window: Lead height: 5 (12,7 cm)

.01 inch aluminum {.25 mm) Lead diameter: 4” {10.2 cm)
PMTube: 27 (5.1 cm) diameter Connectors: High voltage cable: MHV
Resolution: 9% or better full-width-half-maximum for Signal cable: BNC

o Ce137(0662 Mew Note: With AA-2010 System only
. Shietding: 75" (1.9 ¢m) virgin fead surrounds erystal one cable is requiredforboth higt
voltage and signal; single MHV

TECHNICAL DATA FOR MODEL 500 SCALER/TIMER

Readout: 999,999 counts, all electronic, no mechanical register
Resalving Time: better than one microsecond
input Sensitivity: 0.25 volt negative
Voltage: 0 to 2000 voits, continuously variable; zener regulated; coarse
ang tine controls
Preset Timing: 0.5, 1, 2, 5 10 minutes and manual; detived from power line
{requency; accuracy to 0.03% WP.2000 .-
Power Requirement:  105-125 voits, 60 Hz {230 volts, 50 Hz optional) {(Without Lead Shield) &8
" Detector Input: MHV connector N3
Shipping Weight: 14 pounds (6.4 kg} . '
Dimensions: 45" {114 em) high x 11* (27.8 em) wide x 10.5" (26.7 em)
deep
in Line Fusa: 1amp

* Manufacturer of origin is The Nucleus, 761 Emory Valley Road,
Oak Ridge, TN 37830-2561.



Attachment F5

CARDIO~WIPE IX

Technical Specifications

The following empirical data were obtained in a controlled
bench~top environment to determine the Minimum Detectable
Activity (MDA) and Lower Limit of Detection (LLD) of the system
as required by 10 CFR 35.70. The instrument was operated without
pulse height analysis. An NIST traceable 5700 source was used to
approximate the response of the system to 99mre, calculations
were performed using the method described in the Appendix to
Regulatory Guide 4.14 Revision 1 by the Nuclear Regulatory
Commission. Because the system will be used to perform analysis
of wipe and swipe samples, no correction factors were used for
variations in sample volume or fractional radiochemical yield.

RAW DATA:

Average background - 390 cpm - 6.5 cps
Standard deviation of background - 20 cpm - 2.5 cps

57Co NIST Standard source - Serial Number C-113-3
.69 uci ( 1,528,572 dpm) on date of testing
Net yield in well 1,050,610 cpm
CALCULATIONS:
System efficiency
1050610cpm/1528572dpm = .68 cpm/dpm = 68% efficient

Lower Limit of Detection for 99%yc

4,66 . 5 -
YRR xxfge = TeUIER X TN © .0005uCI (1144dpm)

Thus this instrument meets the requirements of 10 CFR 35 to
detect 2000 disintigrations per minute.

N C Systems, Inc. 5785 Arapahoe, Suite D, Boulder CO 80303
1-800~-548-4024



VAlPPLICATION FOR MATERIAL LICENSE Attachment 6.

PROCEDURE FOR CALIBRATION OF THE SURVEY INSTRUMENT

The applicant will not calibrate the survey instrument but will have a
contractor do the calibration on an annual basis or after any repair
other than the replacement of the batteries. The procedure for obtain-
ing this calibration will be:

1) The contractor selected will have a NRC or Agreement State license
-to perform calibrations and this license will be documentated by the
applicant prior to contracting this service. It is anticipated that
the calibration wl11 be done by the manufacturer of the instrument
or by tberline Instrument Corporation of both 312 Miami Street in
West Columbia, SC (1800-234-4212) and 504 Ariport Road in Santa Fe,
New Mexico ( 800-274-4212) or KNS Associates, Inc. or 1854 Airlane
Drive in Nashville, TN 37210 (615-883-9760) License # R-1975-C1.

2) If a contractor remote from the location of the facility is used,
either a repalcement survey meter will be obtained during the cali-
bration or the facility will not operate during the time the system
is not present.

3) Upon receipt of the instrument from calibration, the applicant will
check its apparent rate of exposure with a built-in or independent
check source, license exempt, and note that level of exposure on the
survey meter. Prior to each operation, the instrument will be check
ed to determine that the reading is still the same indicating the
instrument is still in calibration.

4) The report of survey meter calibration, obtained from the contracton
after calibration, will include but not be limited to, the follow-
ing information:

Identification Of Who.Did The Calibration
Their License Number
The Name of The Owner Of The Instrument
Description Of The Instrument

Manufacturer

Model Number

Serial Number

Type Of Detector
A Description Of The Calibration Source &

Its Exposure Rate On A Specific Date
The Calibration Procedure
For Each Calibration Point The

Calculated Exposure Rate

Indicated Exposure Rate

Duduced Correction Factor

Scale Selected
The Reading Indicated By The Battery-Check
The Angle Between The Flux Field & Detector
The Position Of The Detector & Its Shield
The Apparent Exposure Rate From The Check Source
The Name Of The Person Performing The Calibration




' APPLICATION FOR MATERIAL LICENSE Attachment G2

5) The following information will be attached to the instrument as a
calibration sticker or tag:
The Source That Was Used
Proper Deflection In The Battery-Check Mode
For Each Scale or Decade, One Of The Following
The Average Correction Factor
A Graph Or Graphs From Which The Calibration
Factor For Each Scale or Decade May Be
Duced or
An Indication That The Scale Was Checked For
Fucction But Not Calibrated Or That The
Scale Was Inoperative
The Angle Between The Radiation Flux And The Detector
The Apparent Exposure Rate From The Check Source

6) The form, below, will be used to document the meters calibration and

service.
SURVEY INSTRUMENT CALIBRATION AND SERVICE RECORD
Survey instrument Type: Mfg.: Model: Probe: mg/cm3 St. Number:
Check Source: Isotope: Calibration: Activity: ExposureRate: _________mR/hr
Instrument Calibration Date: By:
Action Check Batte Background ,
Date | Time Source, mR/hr cnecrz mB/hr Action Taken ey

*Calibration must be no less than annual and after each servicing that involves more than replacement of the batteries.
Ay 1988 NCSystems. inc..
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APPLICATION FOR MATERIAL LICENSE Attachment

CALIBRATION AND QUALITY CONTROL OF
THE DOSE CALIBRATOR

The following procedures will be followed in performing calibration
and quality control procedures on the dose calibrator, They may be
performed at more frequent intervals as determined by the RSO,

Geometry Dependence

Frequency: At Ume of installation and following repatr or replacement of the chamber of relocation
of the device.

Acceptable Range: +/-5% with the types of contatners used by the applicant

a) FUl a syringe of the type used for routine procedures with 0.5 cc's of 9™Tc contalning 1-30
mCi of T,

b} "Count” the syringe In the dose calibrator in the same way thal patlent doses are mea-
sured.

¢) Draw an additional 0.5 cc's of water Into the syringe and it will again be "counted” as In
b) above.

d) Repeat the procedure until there is noless than 2.0 c¢’s in the syringe.

e) Select the volume closest to that normally used for patients as the "standard" and divide
the millicuries indicated by each of the other volumes into the standard to determine the
volume correction factors.

f) If any of the correction factors are greater than 1.05 or less than 0.95. make a correction
table for the calibrator showing indicated activity at that volume vs. true activity at that
velume.

Accuracy

Frequency: At Ume of installalon and not less than annually thereafier as well as after repair,
adjustment or relocation.

Acceptable Range: +/-5% of the expected activity

8) Use the calibrated reference sources of #7Co. 133Ba, and 137Cs as authorized under this
license for this prcedure (see “sealed sources”),

b} *Count” each source at its correct setting on the calibrator, subtact the measure of
background on that setting. and record the activity. Repeat this procedure for three
measurements of each of the sources.

¢) Average the three readings. of each source, and divide into certified activity of the source
after corrected for decay.

d) The results of the calculations, section ¢} must, fall within the range of 1.05 and 0.85 (to fit
within +/-5%). If it does not fall within this range. consider repair or recalibration.
However, {f {t exceeds 1.10 and .80 (+/-10% range) repair, recalibration or replacement
must be made.

¢) Because these same sources are used for the dally constancy tests. use the 37Co source to
measure the reading on both the 87Co setting and the 2011 setting during the accuracy
measurement.

f) Place a sticker on the dose calibrator indicating when the next accuracy test is due.




Attachment HlA

'Dose Calibrator: Geometry
“

CALIBRATION AND QUALITY CONTROL OF THE DOSE CALIBRATOR
‘\GEOMETRY DEPENDENCE - VIALS

To test the geometry dependence for a 30cc glass vial, draw 1.0cc of the #¥™T¢

solution into a syringe and then inject it into the vial. Assay the vial. Record the
volume and millicuries indicated.

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

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

Select as a standard the volume closest to that normally used for mixing
radiopharmaceutical kits. For all the other volumes, divide the standard
millicuries by the millicuries indicated for each volume. The quotient is a volume

correction factor. Alternatively, you may graph the data and draw horizontal 5%
error lines above and below the chosen "standard volume."

If any correction factors are greater than 1.05 or less than 0.95 or if any data
points lie outside the 5% error lines, it will be necessary to make a correction table
or graph that will allow you to convert from "indicated activity" to "true activity." If
this is necessary, be sure to label the table or graph "vial geometry dependence,”

and note the date of the test and the model number and serial number of the .
calibrator.
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Linearity

Frequency: At time of installation and not less than quarterly thereafter, as well as after repair,
adjustment, or relocation.

Acceptable Range: +/-5% of the expected activity

a) From the pharmacy obtain a syringe containing not less than the amount of the highest
dose ever administered to a patient of #9mTc .

b) "Count" the syringe in the dose clalibrator at the earliest time in the morning, i.e. 8:00 am,
and record the mCt indicated, minus background.

¢) "Count” the syringe again not less than six imes during a 78 hour period of time (3.25
days). Record the readings, minus background.

d) Plot the values obtained on semi-log graph paper and draw the best-{it line through the
values. Circle the point of greatest deviation from its value on the line.

¢) Calculate the maximum deviation of the circled point from its value on the line. If the
deviation is more than +/- 5% (0.05) the instrument will be adjusted or repaired. If it can
not be adjusted or repalred, a correction table or graph that will allow conversion from
activity indicated to true activity will be made and placed on the calibrator.

On a quarterly basis, the applicant will determine that the measurement chamber is in place and
that the instrument is zeroed according to the manufacturer’s instruction.

Constancy

Frequency: Once prior to use on each day of use as well as afier repair, adjusuncnt or reloca-
tion.

Acceptable Range: +/-5% of the anticipated value

If no radioisotopes are received or used during the day, no operations take place, then constancy
will not be checked on that day.

a) Measure the 57Co sealed. dose calibrator source on the 20! Tl, 87Co, and 8emTe settings.
Measure the 137Cg'source similarly .

b) Record the background at the same settings.

c) Determine the activity indicated, at the settings, by subracting the background b). from
the readings determined in a), and record this value.

d) Compare the measured [#Gactivity to activity calculated from a!37Cs decay table or
graph.

¢) Determine action levels for the reading at each setting reflecting the range of +/- 5% of the
anticipated reading. If the value Is greater than +/- 5%, notify the RSO and If it 1s 10% or
greater from the expected value, the instrument will be repaired or replaced.

f} Record above constancy measurement.




APPLCATION FOR MATERIAL LICENSE

Attachment H.

3.

Constancy Check with 57Co NBS Source

This Decay Table can be used to correct the decay of the 67Co source for the correction of the

activity for Q.C. on the Dose Calibrator:

87Cobalt Decay Table
time, t, @-0.89318/T1/2 ¢
days
1.0 0.9975
20 0.9949
3.0 0.9924
4.0 0.9896
5.0 0.9873
6.0 0.9848
7.0 0.9823
8.0 0.9793
. 9.0 0.9770
‘ 10.0 0.9748
11.0 0.9723
12.0 0.9698
18.0 0.9674
14.0 0.9649
28.0 0.0311
28.0 0.9287
30.0 0.9263
3L0 0.9240
365.0 0.3841
730.0 0.1553
1,095.0 0.0612
1.460.0 0.0241

s¥%

{c) 1990 NC Systems, Inc.




APPLICATION FOR MATERIAL LICENSE Attachment

DOSE CALIBRATOR LINEARITY

TEST
Licensee:
Licenss #: Amengment:
Date: Dose Calibrator Model: Sr. #:
Radiolsotope: Activity; Volume:
) Measurements
Time Assay Elapsed
~ mCi Time
B e e e i o
Eveluation: Worst point deviation analysis: Polnt Indicated by":
Signed: Date:

Dt

(¢} 1990 NC Sywtams, (ne.
5785 Arapahoe, Sulls D, Boulder, Colorace 80303 800-548-4024




1
A

APPLICATION FOR MATERIAL LICENSE Attachment H. 5.

Dose Calibrator: Geometry

- DOSE CALIBRATOR GEOMETRY

. TEST
_ Licensee:
License Number: __ : Amendment:
Date: ' Dose Calibrator Model: Sr. #:
Radiolsotope: Form:
Syringe Geometry Dependence
“T'T R
]
)
CF ___ 0 e CF ___ . .
Vial Geometry Dependence
CF CF

— ey ewemes e e emmess vmmes mme——

Analysis of Geomstry Dependence Data From Above:

Signed: Date:

{(c) 1990 NC Systems, Inc,
5785 Arapahose, Sulte D, Bouider, Colorado 80303 800-548-4024
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i

Dose Calibrator-Accuracy

DOSE CALIBRATOR ACCURACY

.TEST
Licensee:
Ucense Number: Amendment:
Date: ' Dose Calibrator Mode: Sr.#:
Source: Radioisotope: ‘ Activity: Model:
Assay
A. Calibration Date:
B. Decay Factor:
C. Decay Corrected
Avg. Activity:
Calculated Deviation: *
Source: Radioisotope: Activity: Model:
Assay
A : Calibration Date:
B. . : Decay Factor:
C. Decay Corrected
Avg. ' Activity:
Calculated Deviation:
Source: Radioisotope: Activity: Model:
Assay
A 3 Calibration Date:
B. Decay Factor:
C. Decay Corrected
Avg: Activity:
Calculated Deviation:
Evaluation
Signed: Date:

{¢) 1990 NC Systams, Inc.
5785 Arapahos, Sulls D, Boulder, Colorado 80303 800-546-4024




DOSE CALIBRATOR QUALITY CONTROL AND CONSTANCY CHECK

Dose Cofrator idertificAon: &MO.QS&MWMM
Action Level .
Date Time Notes
bikg

Cate.
Act.

|
th [T | bhg [™=tc] thg , Cat.
_ | Act.

ssjrcanedy apnan § o o s b o e o

fc) 1990 MC Tpsteems, Ine. STAS Arspaher, Sulle 0, Bouldrr, Colorade 80307 $00.308.4028

L oH 193'&43';1'

“$NIOM IVINILYW W04 NOUYIr Y




i
t

APPLICATION FOR MATERIAL LICENSE Attachment I. 1, a,

QUALITY CONTROL PROCEDURES FOR
'GAMMA CAMERAS

I. Itisimporiant to Implement a routine quality control program for the gamma camera. This
program may be modified for specific problems associated with the device. However, a routine

program should include the following dally quality control activities: All records must be retained
for two (2) years.

1. Collimator. The camera should be evaluated intrinsicly, with the collimator on the
detector. The same frequently used collimator should always be used for proper reproduci-
bility.

2. Pulse Height Analyzer. The Pulse Height Analyzer (PHA) should be adjusted accordlng
to the manufacturer's instructions. It {s important that it be rechecked with the actual
gamma spectrum emitted from the patient prior to performing procedures. Any change in
line voltage. ambient room temperalure. or camera high voltage will cause changes in the
PHA adjustment and thus a check should be made of the PHA under these conditions.

3. Resolution-Distortion. A four-quadrant resolution bar phantom should be placed
diagonal to the x and y axds directly on the collimator and the flood field phantom or flood
field source placed on the bar phantom. An image should be obtained with a clinical PHA
window of 20 - 30% and a total of 0.5 - 1 gnillion counts. The acquisition should be for
pre-set counts, the total number of counts. as well as the acquision time recorded.

Note: The resolution-distortion image will reveal resolution-distortion or significant
uniformity changes. This is a clinically important procedure as these are the factors that
will effect the analysis of the study. The uniformity lood image will only provide informa-
tion on uniformity and as untformity will appear satisfactory in the presence of deteriorat-
ing resolution, resolution imaging will be nerformed weekly.

I1. The following additional quality control activity should be performed not less than weekly. The
records must be retained for two (2) years.

1. Flood Field Uniformity. A flood field un{formity image should be obtained with the
frequently used collimator on the detector. The flood field phantom or source should be
placed on the colllmator and an image obtained. The PHA window should be 20 - 30 %
and a total of 0.5 - 1 million counts obtained. The acquisition should be for pre-set counts

and the to number of counts as well as acquisition time recorded.
unlt?orrrtx?ty Will be performed daily. Flood field

Note: Evaluate the image for uniformity errors and perform specific uniformity perfor-
mance determinations if uniformity problems are noted.

Ill. Other quality contro! procedures may be performed at monl.hly or quarterly intervals. These
procedures include. but are not limited to:

1. Background Flood A flood field done without a flood source to determine notise, back-
ground, electronic notse and other factors effecting image quality. An image should be
obtained with the collimator on the detector, for a preset time of not less than 20 minutes.
The PHA setting should be 20 - 80% and the image intensity should not be Increased.
Record the time. counts obtained and 1mage evaluation.

2. Check of Maximum Count Rate Capacity. With the detector directed hortzontally into
the room and with the collimator removed. a 20 - 30% clinical wlndow is set and the
machine turned on to display the count rate recelved.
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A sytinge. containing a patient dose of 5 - 20 mCi of ¥ mTc Is placed in a syringe shield.
The technologist then brings the syringe shield toward the delector with the long axis of
the shield directed at the detector. The count rate will increase to the maximum count rate
and then remaitn the same, saturafe, or go down, paralyze.

3. Bafety Checks. All "safety checks” must be performed at least quarterly, They may be
performed more often as indicated by the protocal "safety checks of gamma cameras".

V. The lollowing quality control procedures must be performed at least annually. As the resulls may
dictate. some may be performed at more frequent intervals.

1. Crystal, Detector, Resolution. The detector resolution should be determined using a
small, point, dry. source of ™mTc or 37Co. The acttvity should not exceed 50,uCi. The
procedure should be performed with the collimator off the detector. intrinsic. The actual
procedure will depend on the electronics available and the technique of the operator.

If the resolution as expressed in % full width half max has changed by 50 - 80%; from the
anticipated value. further Investigation of the detector qualily. PHA calibration. and
measurement technique may be required.

2. Count Rate Linearity and 20% Count Rate Loss Determination. This should be
performed Il there appears to be changes in the detector efTiciency. a shift in detector
resolution. changes in dynamic procedure accuracy or increased count rates in clinical
studies due to changes In techniques or radiopharmaceutical agents. The protocol for
these procedures should be followed in making these determinations.

V. From time to time. additional studies of the system performance may be required as dictated by
the operating conditions of the system. These may include point sensitivity. linearity and
analysis of the entire imaging chain including the computer, ECG gate and other accessories.




éAMMA CAMERA QUALITY CONTROL AND PERFORMANCE RECORD

Gemma Camera identification: : Computer:

Quality Control Source PHA Uniformity Resolution Background
Date Time | isotope | Activity | A E Cts Time Cis Time Cis/Minute

Other Anaslysls

Note: Routine QC should include et least —
Oatfly a) PHA adjustment b) Resolution Weakly 8) Uniformity b) Mex CR Capachty
Quarterly a) Background Fiood b) CR at 20%% loss c) Intertocks & Switches Service/Repairs a) Review alt weekly and Quarterly routines as necessary

ddv
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‘C I 3usuyoelyy




APPLICATION FOR MATERIAL LICENSE Attachment J.

PERSONNEL EXTERNAL EXPOSURE MONITORING PROGRAM

Our Personnel Exposure Monitoring Program will include but not be limited
to the following activities:

1) The RSO will promptly review all exposure reports and look for any
Yorkers or groups of workers whose exposure is unexpectedly high or

ow. :

2) A11 individuals who are occupationally exposed to ionizing photon
radiation on a regualr basis will be issued a whole body film badge
and it will be processed by a contract service on a monthly basis.

3) A1l individuals who, on a regular basis, handle radiocactive material
that emits ionizing photons will be issued a TLD finger monitor that
will be processed by a contract service on a monthly basis.

4) Other individuals who are exposed to radiation on an occasional basis
such as security personnel who deliver packages, secretarial personnel
and nurses who may care for patients containing diagnostic quantities
of radiopharmaceuticals will not normally be issued dosimeters. If
they are issued a dosimeter for measurement of their expsoure, if it
is deemed necessary by the RS0, the whole body dosimeter will be is-
ssued for 3 months.

5) A1l monthly personnel dosimeter reports will be posted for all of the
workers to read and to note on the report that they read the report.

RADIATION SAFETY COMMITTEE

The applicant will not establish a Radiation Safety Committee because
this is a private office and not a hospital and thus no such committee
is possible. The RSO will, however, carryout the activities as are es-
tablished in 35.21, 35.22, and 335.23 of the CFR and the Model Radiation
Safety Committee Charter and Radiation Safety Officer Delegation of Au-
thority under the Appendix F of the Regulatory Gyide 10.8, Rev.2, NRC.

ALARA PROGRAM

The applicant will establish an ALARA program as established in Appen-

dix G to the Regularory Guide 10.8, Rev.2, NRC with the exception that

there will be no Radiation Safety Committee and the entire application

of the ALARA concept will be done in a more informal basis by the RSO.

The key elements of this program will be:

1) Commitment to keeping individual and collective doses as low as is
reasonably achievable and

2) A ongoing review of the radiation safey program with a more formal
review on not less than an annual basis and

3) Modifications of the radiation safety program, incuding equipment and
procedures if they will reduce personnel exposure and

4) Establishment of "Investigational Levels" below the applicable limit
as stated in page 2. of this section and

5) Provision of routine reviews by the RS0 of the safety program(annual),

occupational exposures{quarterly & monthly) and radiation surveys

(monthly) and

Cooperation with workers in reduction of exposures and

An educational program for all workers on radiation saftey(see the

"Training Program")

~ O
~—a—




Survey Instruments
Battery Check
Referance Check
Catibration

Dose Calibrator
Geomelry
Constancy
Linearity

. Accuracy

Gamma Camena
PHA
Resolution
Uniformity
Max CR
Background Flood
CR @ 20% loss
Interlocks & Switches

Area Surveys (Contaminetion)
Exposure Survey -
daily use areas
storage
Wipe Survey
Sealed Source Lesk Testing
Leak Test

Worker Instruction
Initial instruction
Training

Personnet Monitoring
Prior Dose
Prenatal Exposure
Exposure Reports
Annual Exposure
Accumulated Exposure
ALARA

RADIATION SAFETY OFFICER AND NUCLEAR PERSONNEL GUIDE
TO ACTIVITIES REQUIRED OF THE NUCLEAR MEDICAL FACILITY

Dally Weekly Monthly Quarterty 6 months Annually
X
X
X
X
X
X
X
x -
X
X
X
X
X
X
X
X
X
X
X
X
X
X X

Note: This is a guide; check your license for specific requirements.
Ralarences: Title 10 Parts 19, 20 and 35 of the Federal Code of Regutations and State Requirements.

© Copyright 1968 NCSystems. inc.. 3011 B:

dwey. B .CO60302 National Offices 1-800-624-0894 exi. 217 ov 3034441943

Other Froq.u'oncios

& after service

on installation & service
& after service
& aftor service
on Installation & service

& after service
& after service
& after service
& after service
& after service
& after service
& after service

upon any incident

upon any incident

or upon damage

& prior to Hirst entry
& prioi to first entry

priot to first entry
prior to first entry

upon termination
& upon changes in work

3Tavl BWHGBHDS J0YLINOD ALITVAD ANV AL3I4YS NOILYVIQVY

"2°0 juswyselqy
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ALARA PROGRAM-POSTING OF NOTICE AND EVALUATION OF DOSIMETERS

The following notices will be posted, larger than indicated below,
at the location of the film badge, whole body, reports.

ALARA

As Low As Reasonably Achievable
Can You Lower Your Exposure?

This facllity is dedicated to maintaining all occupational
exposures at the lowest level that can be achieved. Please
tell the Radiation Safety Officer (RSO) of any ideas that you
may have for lowering exposures and be aware of your work
activities that can reduce your exposure. Let’s get everyone

into Level I.

© Copyright 1988 NCSystemns, Inc., .

- NOTICE TO ALL RADIATION WORKERS

This notice is to be posted with the personnel dosimetry reports.

P}ease review the personnel dosimetry information on the dosimeter report. Note any exposure levels that are lower of
higher than would be expecied. As  facility commitied 1o maintaining occupational radiation exposure As Low As Reasonably
Achigvable (ALARA), we have established levels of exposure lower than those established by current regulations. Piease
compare your current levels to those given in the foliowing table.

Acceptable Lavels of Redistion Exposure (mRems)

Leve!] Levelll Level il

month 13 weeks month 13 weeks month 13 weeks
Whole Body, head and trunk, 42 125 125 375 417 1,250
biood forming organs, lens of
oyes of gonads
Hands and forearms, feet 625 1875 1,875 5,625 6,250 18,750
and ankies
Skin of whole body due to 250 750 750 2,250 2,500 7,750
beta exposure

*From Titie 10, Part 20.101(a)

After reviewing the current report, please contact the Radiation Safety Officer if you have any suggestions on how your
exposure may be reduced. Also contact the Radiation Safety Officer if your exposure status has changed or may change.
This includes changes in your activities, types of procedures or techniques. Pisase immadiately contact the Radiation Safety

Officer if you are pregnant.

Afer reviewing the report, piease initial the report next to your name to indicate your review.

NOTE: This report has been reviewed by the Radiation Satety Officer and if areas of concem have been noted. you wili be
contacted for a safety review.

€ Cooyright 1968 NCSymems, inc., .
See the next page for the posting of other notices related to ALARA
and the Radiation Safety of the facility.
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ALARA PROGRAM/EMERGENCY NOTIFICATION-POSTING OF NOTICES

The following notices will be posted, larger than indicated below and
complete with the required information which can not be obtained until
a license is issued and the facility is implemented, at the entrance

to the room where radiocactive materials are used and in the radioiso-
tope storage and manipulation area of that room and the "Notice to
Workers" will be also posted on the employee notice board for all work-

NOTICE TO WORKERS

This facility operates under a medical radioactive materials license.

The license, its application, documents incorporated into the license by

reference, license conditions and any amendments, operationa! proce-

dures and all related materials and communication can be examined by
contacting the individual listed below.

License Number: Issued:

Contact: Telephone:

© Copyright 1988 NCSystems. Inc.,

A1l information on this notice will be completed prior to posting

NOTICE

Radioactive materials may be located within this room a}nd,
if present, their location is clearly identified by the radiation
symbol and the words “Caution Radioactive Materials” In case
of any emergency involving this room or the materials herein,
contact the Radiation Safety Officer, RSO, as listed below.

Contact: Telephone: |

© Copyright 1988 NCSystams, inc.,

A11 information on this notice will be completed prior to posting
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SPECIFIC ELEMENTS OF THE ALARA
PROGRAM MANAGEMENT

These procedures are implemented in addition to the standard procedures for the
recelpt. use. and disposal of radionuclides. and the routine surveys and procedures
for the use of the equipment and the handiing of radionuclides. including incidents.

1. All radiation workers will have thelr prior exposure history documented
before being issued dosimeters.

2. A body dosimeter. film badge. will be issued and worn by all radtation
workers. those who use radionuclides, i.e. receipt. administration, etc.. will
also be issued and wear a finger, TLD dosimter. The dosimeters will be
changed on monthly intervals.

3. Prior to use of radionuclides. in addition to the issue of proper dosimeters.
each employee will recelve Instruction on. but not limited to:

Fundamental radiation effects and levels of exposure

The tnvestigational levels established in this facmty for ALARA
management

Standard ALARA procedures

Prenatal exposure policy

License authorization and conditions

Standard operational procedures

Location and control of all hazards in the facllity

4. All new personnel will be closely physically observed by the authorized
user/RSO or another experienced worker for the first few days of operation
to determine proper techniques and to answer any questions.

5. Personnel exposure will be evaluated on a monthly basis. All exposures
will be anticipated to be at or Jess than Level | or 40 mrem for whole body
or 625 mirem for the hands. Any exposure above this level will be closely
reviewed to determine If the work activity justifies the higher exposure. Ifa
worker receives more than Level 11. 125 mrem to the whole body or 1.875
for the hands, an immedlate Investigation will be implemented. The cause
of the exposure and possible techniques for reduction of the exposure will
be explored with the exposed individual. All reasonabie methods for
exposure reduction will be implemented. If exposure exceeds Level! 111, 417
mrem whole body. or 6.250 mrems to the hands. the exposure will be
investigated and a formal. written, determination of the source and causes
made. The operational procedures may be modified to prevent additional
exposures at these levels. Additional dosimcters measurements. etc.. may
be appropriate at this time. -

ow

N o0

{c) 1900 NC Systamz, Inc. SYEE Armpainos. Bute D, Boulder, Colorsdc w303
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'~ ROUTINE RESPONSIBILITIES OF THE
RADIATION SAFETY OFFICER

The licensee has appointed a Radiation Safety Officer, RSO, responsible for implemenlng the
radiation safety program. The lcensee, through the RSO, shall assure that radiation safety activitles
are being performed in accordance with the approved procedures. condition and regulatory
requirements and are consistant {n maintaining all exposures ALARA. The RSO's activities include,
but are not limited to the lollowing:

1. Investigation of all Incidents including unexpected exposures, accidents, spills, losses, thefl,
unauthorized receipts. uses, transfers, disposals. misadministration, adverse reactions and other
deviations including bichazard incidents.

2. Establishingin a single binder or file, all of the materials required for the radlation safety
program including notlces. regulations, and related documents and procedures for:

a. Authorization for the purchase of radioactive material

b. Recelving and opening packages of radioactive material

¢. Keepingan inventory of radioactive materials

d. Storing radloacUve material

e. Usingradioactive material

[. Taking emergdencyaction if material is losL, stolen, spllled or other operational deviatlons
(Y

. Performing checks of survey meters and other safety. quality control and performance
checks

I. Disposing of radioactive malerial

J. Training personnel who work in or frequent areas where radioactlve material is received.
used or stored .

k. Keeping all records required by the regulatory agencies Including OSHA
3. Brie[management. the licensee, once each year, on the radioactive material program:

4. Eslablish personnel Investigational levels that, when exceeded, will Initiate an tnvestigation by
the RSO of the cause of the exposure.

5. Establish personnel exposure InvesUgational levels that, when exceeded. will inliUate a prompt
investigation by the RSO of the cause of the exposure and actions that may be taken to reduce
the probabllity of recurrence. '

6. Approve or disapprove minor changes In the radiation safety procedures that are not potenually
important to safety with the advise and consent of management, the licensee.

Copyright NC System, inc. 1086
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10.

Exposures that result in reportable exposures. more than 1.250 mrem per
13 weeks to the whole body or 18.750 mrem to the hands. will result in
removing the worker from the exposure area. documenting investigation,
retraining. modification of procedures, or the physical facility, as may be
deemed necessary to prevent additional exposures. If and when the RSO
determines that it is reasonable to resume activities, the worker will be
allowed to return to their duties.

Female radiation workers will be provided witth a second. abdominal. film
badge If they are anticipating pregnancy. When pregnancy occurs, they
will be required to wear an abdomninal llm badge to monitor the potential
prenatal exposure. The pregnant worker will be instructed to tell the RSO
when pregnancy s confirmed. The workers abdominal exposure will. upon
confirmation of pregnancy, be limited to 0.5 rem for the balance of the
gestation period.

Spills. contamination and other abnormal occurances will be immediately
investigated and documented. The individual events will determine the
corrective action, {f any. to be implemented.

Bloassay will not be necessary as no !81] unsealed sources will be used. If
any ingestion or other absorbtion of radioactive material is suspected or
known. bioassay of urine, saliva., and/or blood. and the worker will be
counted with the gamma camera. As with all other monitoring. these
records will be maintained in the facility.

On quarterly intervals. the RSO will establish or cause to establish a
"Quarterly ALARA, Audit”. This audit will review the personnel exposure.
surveys. incidents. biohazards. and all events related to the safety of
personnel. This audit will be used as a management tool to review the
program. evaluated risks, and establish changes that may be required to
keep all exposures ALARA,

On an annual basts. the RSO will establish or cause to establish an
"Annual Facility Review", including all safety of personnel and Incidents.
This annual review will be presented to management and reviewed with all
radiation personnel and others involved in the operation of the facility.
This review will be part of an annual education training program for all
radiation workers.

L 2 1]

) 1990 NC Syslams, Inc. $785 Arspahoe, Sulte D, Boulder, Coforado 80303
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LEAK TESTING OF SEALED SOURCES

The procedure for the leak testing of the sealed sources requested in

this application is given below. It will be done every 6 months.

1) A list of all sources to be leak tested will be made. It will in-
clude the following information:

a) radioisotope b)activity at a specific date c) the physical form

2) Each source will be wiped, "swiped” with a cotton swab using caution
to not touch the source except with the swab and keeping the source
shielded as much of the time as possible. Each swab will be identi-
fied to know which source was tested and caution will be used to as-
sure that the operator will not become contaminated with the swab
or source and that the swabs will not be cross contaminated.

3) Count the "swipe swabs" with the .NaI well/scalerto determine if
any counts, activity indication, is present after counting a gamma
reference source of 133Ba or 137Cs under the same conditions to de-
termine the operation of the system and sensitivity of its detectionl.

4) 1f no swipe-swab counts are present, above background, record all
information as cpm and note that the leak testing was completed on
the container of each source. If swipe-swab counts are present,
calculate the YPCi present using the cpm/wCi determined from the re-
ference source. (These are the same calculations as are performed
in the Removable Contamination Survey).

5) I1f the swipe-swab activity is 0.005pCi or more the RSO will be noti-
fied, the source withdrawn from use and repaired, replaced or it
must be discarded according to the Waste Disposal Procedure;.

Sample Record Form For Wipe Testing Of Sealed Sources

Date Time By Assay: Date Time By

SAMPLE ANALYSIS '

Radioactive Material Swipe Gross _ Bkg _ Net . uCi _ on Tak
isotope | Activity | Form # cpm  cpm  cpm °~ Cpm on laken
133Ba
57 Co

L

Il

STANDARD ANALYSIS

A. Assay uCi x Decay Factor = uCi

B. Gross cpm - Bkgcpm = Netcpm
o uCi

C. Calibration Factor A/C = <o

instrument:

Standard: Radionuclide Assay: Activity Date
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NOTES ON ABSOLUTE COUNTING FOR CONTAMINATION, SPILLS AND SEALED SOURCES

-Reference Sources

The reference sources used for absolute counting analysis to convert
cpm to dpm or <pm to uli and to assure the sensitivity of the detector,
-are lecense exempt thus are not part of this application. These sources
will be of 133Ba or 137(Cs and will be obtained from NEN/DuPont of North
Billerica, MA. 01862. These sources are registered with the USNRC or
BRH/FDA, according to NEN, and are NBS traceable with the error analy-
sys calcualted following the format of the recommendations of the Inter
national Commission on Radiation Units and Measurements, Report 12.
Each source has a certificate of radioactivity calibration from NEM.

Each source .will be of 0.luCi calibrated to +/- 3-5% accuracy. These
sources can be expected to produce, with theNal well/scaler - system,
more than 2,220 cpm per 0.1uCi or 111 cpm/0.005uCi, even if the effic-
iency of the system is only 1%. This efficency would produce 0.01 dpm
per cpm for counting contamination swipes from routine surveys and from
radioactive spills.

Documentation of Wipe Testing

Each sealed source wipe tested will be identified with a label or tag
indicating the following information:

Wipe Testing Completed

Date Operator
This source was wipe tested on the above date and
analysis of the sample indicated uli of rem-
ovable contamination which meets the requirements
as estabisihed under this license.

If the sealed source does not meet the requirements as established un-
der the license, more that 0.005 uCi of activity can be removed, the
source will be removed from service and labeled with the following in-
formation:

Leaking Source-Do Not Use

Date Operator
This source was wipe tested on the above date and
analysis of the sample indicated uCi of re-
movable contamination which does not meet the require-
ments as established under this license. This source
MUST NOT BE USED UNDER ANY CONDITIONS UNTIL CERTIFIED
AS REPAIRED OR RENDERED SAFE BY THE RADIATION SAFETY
OFFICER. If you have questions call .

Note: The reference source will be of the same type or spectrum/
energy-gamma flux as the sample to be assayed.
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-

Licensee: . License #:
Address:
City: State: Zip:
Leak Test: Date: ____ Time: By: Assay; Date: ___ Time___ By: __
Instrument: : PHA E Kev to kev
~ Standard: Radjonuclide Assay Activity Date: _____
1. Leak Testing
Swipe/ Sample ¢ Isotope Activity . Gerlal # Assay Form Use Swipe/Sample:
: md Date Method

I1l. Sample Analysis
Swipe / Semple Gross - Bkg = Netepn x

x lJud = ud Action Taken™
o o 22x10°

AR

* From “Standard Analysis® below-line D
** See "Leak Test Action Levels® below

1ll. Standard Analysis

A. Gross ¢cpm -Bkg cpm — = Net cpm.
B. Assay uC X Decay Factor = ult

C. uCt i x 2.22 x 10® dpm/uCt = dpm ,
D. Calibration Factor C/A = dpm/Net ¢pm = =dpm/cpm.

IV. Leak Test Action Levels
If the above test reveals 0.005 uCt, 1.11 x 104 dpm, of removable activity, the source must be removed from
service, repaired or replaced. Any required repair or disposal will be done in accordance with the license
conditions and current regulation. In addition, a contamination survey, for removable contamination,
will be performed to assure no contamination exists in the facility, and the source will be labeled
*Leaking Source - Do Not Use”",

By: Date:
. NC Systems, Inc. License ¢#: Colo. 751

(c) 1990 NC Systems, Inc,
5785 Arapahoe, Suite D, Boulder, CO 80303 (303) 442-7358
1081 10/90 NC Systema

|
|
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RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS

The."Notice".shgwn below will be the procudure for the safe use of
fad1opharmaceut1ca]s in this facility. This procedure will be posted,
in a larger form, in the room where radiopharmaceuticals are used.

NOTICE
RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS

1. Read and understand the license, its application and all documents related to the license and its
operating conditions.

2. Only authorized personnel are aliowed to use radiopharmaceuticals and only in those ways that are
authorized by the license.

3. Personnel dosimeters, body film badges, must be worn in the area where radiopharmaceuticals are being
stored, prepared or used and when the radiation worker attends patients containing radiopharmaceuticals.

4. Finger dosimeters, TLD's, must be worn during the preparation, assay and administration of radiopharma-
ceuticals and when holding patients during nuciear procedures.

5. Laboratory coats or other protective clothing must be worn at all times when in areas where radioactive
materials are stored or used.

6. Disposable gloves must be warn at all times while handling radioactive materials including administration
to the patients.

7. Use shielded containers or tongs when handling sources and never touch the sources with your hands.
8. Never pipette any materiais, radioactive or non-radioactive, by mouth,
9. Do not store food, drink or personal effects in areas where radioactive material is stored or used.

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

11. All radioactive materials must be kept in shielded containers, including sealed sources, syringes and active
waste. Ali containers will be clearly labeled with the name of the radionuclide, form, date and activity.

12. Use syringe shields for preparation and administration of patient doses.

13. Assay each patient dosage in the dose calibrator before administration to assure it is within 10% of the
prescribed activity. H not within 10% do not administer the radiopharmaceutical.

14, Place radioactive waste only in the designated, labeled and properly shielded receptacles. Do not dispose
of radioactive materials in any other manner.

15. Use a carl, wheeichair or tray to move all radioactive materials and never leave them unattended.

16. Prior to administration of the patient dosage, complete all radiopharmaceutica! quality control procedures
andrecords. Check the patient's name and identification, the requested procedure and radiopharmaceutical.
Check for any technical or medical contraconsiderations.

17. Use great care to avoid contamination during the preparation, administration or disposal of the radioactive
material. Use equa! care to avoid any contact with the patient’s blood or body fluids.

18. After sach procedure or before leaving the radioactive materials area, monitor your hands and clothing
for contamination.

19. Monitor, at the end of each working day, with the low range of the GM survey meter, the preparation and
administration areas for contamination. If contamination is found, notify the Radiation Safety Otficer and
decontaminate or secure the area for decay. .

20. Survey, at the end of each week in which radioactive materials were received, manipulated or used, by

wipe test (wipe, smear or swipe), all radioactive material storage, preparation and administration areas for
contamination. I contamination is found, notify the Radiation Safety Officer and decontaminate or secure

the area for decay.

€ Copyright 1988 NCSystems. Inc. . ..




APPLICATION FOR MATERIAL LICENSE

ttttt hment L2

RADIOPHARMACEUTICAL CONTROL NOTICES

The following notices will be used as part of the radiopharmaceuti

control program.

RADIOPHARMACEUTICAL RECEIPT
AREA

Place All Packages Here

RECEIPT OF PACKAGES

RADIOPHARMACEUTICALS
TO BE RETURNED
TO THE RADIOPHARMACY

DISPOSAL BY TRANSFER

DO NOT EMPTY

RADIOACTIVE
WASTE MATERIALS

DISPOSAL BY DIS

cal
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RESTRICTED
RADIOISOTOPE STORAGE AREA

ADMITTANCE ONLY BY AUTHORIZED PERSONNEL
WITH DOSIMETERS AND IN COMPLIANCE
WITH OPERATIONAL PROCEDURES

€ NCSystems, Inc.  Boulder, CO

RADIOISOTOPE STORAGE AREA




APPLICATION FOR MATERIAL LICENSE Attachment M.

PROCEDURE FOR SPILLS

The following procedures for major* and minor* spills will be followed
in our facility. This procedure will be posted, in larger form, and it

will be used in the employee training program as indicated in that sect-

ion. NOTICE
SPILL PROCEDURE

MINOR SPILLS

1. Notity ail persons ir the area that a spill has occurred.
2. Prevent the spread of the contamination by covering the spilf area with absorbent paper and secure the area.

3. Survey all personnel in the area to assure they are not contaminated. if contamination is present,
decontaminale.

4, With the RSO or another person not involved in the spill doing the monitoring with the GM survey meter,
determine the margins of the contaminated area for decontamination.

5. Clean up the splil using disposable gioves, foot coverings if indicated, and absorbent paper. Remove the
paper covering the area, clean side out, avoiding contamination, and place in a plastic bag for transfer to the
radioactive waste container, Clean the area, decontaminate, and place 8!l wipes, papers and gloves in the
bag for transfer to the waste container.

€. After decontamination, survey the area with the GM survey meter. include in the survey the area around the
spill area. Check your hands, clothing and shoes for contamination.

7. Complete the “"Radioactive Spill Report” and ""Radioactive Spill Contamination Survey.”

8. With the RSO, evaluate measures to be taken to prevent such spills.

MAJOR SPILLS

1. Clear the srea by notifying all persons in the room that a spill has occurred but use caution that no individual
who is contaminated will leave the area.

2. Prevent the spread of the contamination by covering the spill area with absorbent paper and secure the area.

3. Confine the movement of potentially contaminated personnel to an area, in the same room, where they can
be monitored and decontaminated.’ Be sure that they don‘t spread the contamination. Survey these people
and if not contaminated, have them leave the area.

4. If practical, without spreading the contamination, shield the splll but don't allow the spread of contamination
Of increase your exposure.

§. Close the room and lock or otherwise secure the area to prevent entry and post a8 notice on the door indicating
that entry is prohibited.

6. Notify the Radiation Safety Officer (RSO).

*7. Foliow the direction of the RSO for decontamination of the area, completion of required documentation and
evaluation of the incident.

*Personne! Decontamination Suggestions (First Steps): )
a) Remove contaminated clothing and store it for evaluation and decay.
b) Flushthe skin with tepid waler, wash with mild soap and dry with absorbent paper. Repeat this step as required
as long as at least 15% of the counts are removed with each washing. Avoid contamination from the wash

water and use as litlle water as practical.
¢) Radioactive material in the eyes should be flushed with water or eye wash and an eye cup.

© Copyright 1988 NCSystems, inc., . >

The difference‘between a major and minor spill for the radionucliides
for w@wch.appl1gation is being made is considered by the applicant to
be major if it is more than 50mCi of 99mTc, 25mCi of 201T1 and the
sealed sources, being solid material, can not spill. If the sealed
souces could spill, more than the amount being requested would have
to be spilied to be a major spill.
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RADIOACTIVE SPILL DOCUMENTATION

The following document, "Radioactive Spill Report", will be completed
for all radiocactive spills, both major and minor. This report will be
used as an operational document for evaluation and documentation of all
such incidents. In addition, each incident will also have a "Radio-
aggiv: Spill Contamination Survey" report completed for each such in-
cident.

RADIOACTIVE SPILL REPORT
(Complete for All Radioactive Spills)

. INCIDENT
Spiil: Date Time Location
Radionuclide: isctope Form _ Est. Activity

Person in Control of Incident:
l. SPILL AREA

Note: Show the spill ares and extent of the spill on this drawing.
. EVENT
A. Personnel Present® : Personnet Contamination Resulls**

_“Include patients and other “non-personnel”
**Use the back of this sheet to indicate decontamination, morutoring, bioassay or other actions taken

8. Description of incident

C. Evaluate the magnitude of hazards associated with the event

D. Describe all reporting and related actions taken

E. Describe follow-up actions taken to prevent recurrence

Report completed by Date

Signature

© Copyright 1988 NCSystems, Inc., 3011 Brosaway, Bouider. CO 80302 National Offices 1-800-624-0894 ext. 217 0r J0J444-1943
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Radioactive Spill Documentation-Continued

The following report, "Radioactive Spill Contamination Survey", will be
used to determine the location, extent and decontamination of radjoact-
ive spills. This document will be used in addition to the "Radiocactive
Spill Report"” of the prior page in this application.

RADIOACTIVE SPILL CONTAMINATION SURVEY
(See the "Radioactive Spill Report” of this incident)

I INCIDENT
Spill: Date Time - Location
Radionuclide: Isotope Form Est. Activity

Person In Control of Incident:
1. SPILL AREA

Note: Show the spill area and extent of the spill on this drawing.
. SURVEY '

A. Exposure
Instrument Probe

B. Swipe
Instrument PHALE Kav to Kav

Location Initia) Decontaminatian .
# mR/hr mR/hr dpm/109cm? Comments

IV, ADDITIONAL CONTAMINATION NOTES (Personnel, Cloths, Equipment, Etc.)
Description ' Contamination Disposition

© Copyrigin 1988 NCSystema, inc, 3011 Broadway, Boulder, CO 80302  Nationaj Offices 1-300-624-0894 ext, 217 o 303444-1949

See Attachment K. 2.
Note: The survey will be done with the GM survey detector system
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EMERGENCY MATERIALS

PERSONNEL DECONTAMINATION
SYSTEM

Do Not Obstruct Access
To These Materials

NCSystems. Inc.

1-800-548-4024

RADIOISOTOPE CONTAMINATION
AREA

DO NOT ENTER THIS AREA WITHOUT PERMISSION
OF THE RADIATION SAFETY OFFICER

© NCSystems, inc. Boulder,CO .
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DECONTAMINATION PROCEDURES

I. General Rules

1.

2,

Contain the conlamination and never allow uncontaminated areas to be contaminated ln the
*clean-up® process.

Avold any release of the activity from the restricted area by immediately Isolating the area that
is suspected of being contaminated. It Is acceptable to “over-react” in the tnjual response Lo
the splll by isolaling an area significantly larger than the tnitial spill site.

Address personne] contamination prior to decontamination of the faclity.

. Obtain assistance {rom others in decontamination procedures for monlloring and other

activities.

Always follow Lhe license condilions and established protocols for spills, surveys and
documentation,

Il. Personne! Decontamination

1.

2,

If physical injury has occured that requires medical attention admintster such care im-
mediately but with full knowledge that contamination may be present.

Decontaminate the eyes by washing the eyes with the eye wash solution from the "decon.
tamination kit*. The washing should be done over a sink and flushed down the drain.

. Remove all contaminated garments, {e laboratory coat, gloves, etc. and step onto a pad on an

uncontaminated surface to monitor residual activity.

Use the following decontamination techniques for skin decontamination. Use great care not
to spread the contamination or {o contaminate clean surfaces during these procedures. Do
the decontaminalion in & sink and ellow the water to go down the drain.

2. Flush the surface with tepid water, not hot or cold and remondtor for removal/
residual activity®.

b. Wash with NUC-WASH A, rinse with tepid water and remonitor for removal/restdual
acuvity®.

c. Wash with NUC-WASH B, NUC-WASH C and NUC-WASH D {/ necessary using the

same procedure 2s in b. above. With each wash rinse wit.h tepid water for removal/
residur! activity®. -

é. Ifnecessary, after NUC-WASH D is used and residual activity exists, & soft brush may
be used on the skin but AVOID BREAKING OR 'jrri#etin g THE SKIN,

e. Ifresidual activity persists afler all of the decontamination steps are completed and il
after consultation with the RSO, it s determined that additional decontamination s
not warranted or practical, the use great care no! to allow contamination or injestion
from the contaminated surfaces at later times. Return of moisture to the skin may
aliow contaminated skin to release more activity and thus additional washing after a
few hours may be helpful. If the hands are contaminated, cotton gloves may prevent
spreading of contamination and absorb moisture contalning activity. :

Determine the value/necessity of determining Blo-Assay of the individual for any tnjested or
inhaled activity. These Bio-Assay techniques include but are not limited to nose wipes and

*Three consecutive washings are usuelly sufficlent to remove all aclivity that will be
removable with this procedure. After each wash monitor the surface (o determine the amount
of reduction in the exposure Jevels. Note: Use care not to contaminate the survey meter,
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saltva samples and/or at a later time, after a few hours, blood and/or urine samples. Il any
Blo-Assay samples are obtained the personnel exposure records must show the nature of the
samples and the numerical results of thetr analysis.

6. Complete all required records including the appropriate spill reports and personne) exposure,
tnjestion or incident reports.

lll. Surface Decontamination

1. Avold all unnecessary exposure of personnel during decontamination and never allow
vncontaminated areas (o become contaminated during these procedures.

2. Consider the possibility of utllizing “radioactive decay” as a decontamination alternative Il the
activity can be Isolated and secured.

3. Wear booles. loves, laboratory coat and. if possible, an apron. or other materizls that will
allow easy removal of contaminated articles.

4. Coverall "wel” areas with absorbant papers.

5. Monitor the area suspected of being contaminated and identify its outer limits with a marker
of barrier.

6. Place absorban! pads adjacent! to the area Lo prevent contamination of decontamination
personnel.

7. Decontaminate the outer margins of the area with the appropriate NUC CONTAM Solution: L.
1. and/or I1. working toward the major area of the spili®,

Use & mintmum of solution and water.

Clean a small area, then go to another area.

Do not touch the wipes or decontamination mateﬂajs. use tongs.

Place all contaminated materials in plastic bags for Decay In Storage (DIS).

After decontamination, place absorbant paper over the "clean® area o avold contact
with residual aclivity or recontamination.

pop o

{. When all areas are deconlaminated, they must be swipe tested for residual activily
priorto release,

8. Complete all required spill reports and records and document the decontamination.

®Notes: If the surface Is waxed, a wax remover may be used to remove the contamination.
Use care when using & brush or abrasive instrument not to damage the surface. puncture the
protective gloves or spread the contamination due to molsture drops or mists.

Copyright 1990 NC Systems. Inc. 8785 Arapahoe. Sulle D, Boulder Co 80303 80(-548-4024
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(see the

1

“Radioactive Material Package Order and Receipt Record")

Attachment N.
3) Radioactive materials will only be received during normal working

room.

RIALS

[\

check the package to determine that the
ning Radioactive Material.

Opening Packages Containi

APPLICATION FOR MATERIAL LICENSE

is the material: which was ordered.
5) The technologist or RSO will then follow the Procedure For Safely

If the technologist or RSO are not present when the material is de-

livered, the reception staff will follow the procedure which is
listed below and it, the procedure, will also be posted in both the

reception office and in the nuclear medical

erials to ensure that each material ordered is authorized under the
4) The technologist or RSO will

license and the amount does not exceed the possession 1imits under

that license.
2) A record of all orders will be maintained which shows the isotope,

hours and the materials will be delivered directly to the nuclear

medical area and placed on the table, as indicated in the floor

activity, form and supplier of the radioactive materia
plan, by the nuclear medical technologist or RSO.

1) The RSO or a designee must authorize each order for radicactive mat-
material

We will follow the following procedure in ordering radioactive materials

PROCEDURE FOR ORDERING RADIOACTIVE MAT

CYOL-YPY-COC 10 L1Z '1¥8 F590-PZ9-008-1 SOINQ WUOIRN 20608 OO 0pinog ‘A G L10C 2 ‘SweASON 9981 WBAdOD) (

;isibojouyoe) jedipay Jes|onn
11801))0 Aiejes uoneipey

:M0)9q PAISI| SIENPIAIPUI 8Y) JO BUO 10RIU0D ‘suonsanb Aue eaey noA ji “sinoy Bunjiom-uou
Bunp Anjioe) 8y 1e ebexoed eyl aaes| 1ou Aew juabe s,1011180 8y “pasnjal aq isnw ebexoed
ayi pue |d1823a1 & 8yBW 0) pazioyine jou aie noA ‘Juasaid ese noAk apym Ing sinoy Bupjiom
-uou Buunp paleaep aq pinoys sabexoed )i ‘jauuossad Jayio pus Ajunoas "6uiuesio o) 810N

*Wi003 3y} "YO0} ‘9snd8s puy

eary
1diaoay eannasewseydoipey

pexyJew uojesoj ey 1e ebexoed eyl edeld
pUE JIBYI|33YM JO LED BY} UO BSIR SUIDIPBL 1ES|ONU 84} O} obeyoed ey} uodsuesp
" “dode uiejas pue .&32 ayjubig

Jom Buaq jo subis ou smoys pue pabewep jou s| aebeyoed eyl }i ¢

‘[puuosied pezioyine 1ay)o 10 OSH
aiy) AQ peulusexe aq [jim ji 818YM W00 8UIDIPAW 1B8|ONU 8Y) 9 ‘gaJe 8INDAS B 0} NeYoIjeaym
10 Jed ay) uo '} arows) Ing abexoed ay} yoNo} O} SIBYIO Mojje Jo abeyored ey} yonol ou oq

pUE ‘paleUILIEIUOD S| BIJIYEA By} Jou uosied Siy} 18yl1au jey) suluialep
b) pasojuow aq o} Anjioe) 8yl 1e urewas ‘uosiad A1aalap ey ‘Jusbe s,10111€2 8y} jey) puewse(

pue mojeq pais] S|ENPIAIPUL 8y} JO BUO J0BJUO0D
Ajoreipaww ‘1om uaeq buiaey 10 1om Buteq jo subis smoys 10 pabeiwep s) sbeyoed oy} j) ‘2

J1eyd}eaYM Jo Led e uo abexoed ey) ede(d Je11ed 8Y) BABH 'L

:suonaniisu) bugmoyjoj
B8y} M|} UBY) Bjqe|IeAE 10U 818 3010 Aiajes uojielpey ey Jo isiBojouyoey seajonu ey Ji

100130 A18jes uoneipet 8y} Jo Isibojouyoal Jeejonu eys jjes pue eose uondese) ey}
uj Hem uebe 1a}11e BY) 9ABY PIIANIDP BJk [B1DIELI BAIOROIPE) Hujureiuod sabeyoed usym
SVIHILVIN SAILOVYOIavH DNINIVLNOD S3DVYMIVd 40 1diI303H
JOUON




APPLICATION FOR MATERIAL LICENSE Attachment O.

PROCEDURE FOR SAFELY OPENING PACKAGES CONTAINING RADIOACTIVE MATERIAL

The procedure for safely opening packages we will follow is:

1)
2)

3)

[0 0]
—

Put on gloves to prevent hand contiamination.
Visually inspect the package for any sign of damage such as wetness,
physi§81 damage, stains, etc and if any is noted, stop and notify
the R

Measure the exposure rate from the package at 1 meter and then at
the surface. If it is higher than expected, stop and notify the

RSO for more specific instructions and notifications.

Note: The surface exposure rate, maximum, of labeled pack-
ages is: White 1 0.5mR/hr; Yellow II 50mR/hr and
Yellow III 200mR/hr. None of these rates shoulb be
exceeded.

Open the package witn the following steps:
a) Remove the packing slip.
b) Open the outer package following the supplier's instructions, if
such instructions are provided.
c) Open the inner package and verify that the contents agree with
the packing slip. .
d) Check the integrity of the final source container. Look for any
broken seals, loss of volume, moisture or stains on the packing
material. If anything is found to be other than expected, stop
and notify the RSO.
) Remove the source container and place it on an absorbent pad.
Revove the now empty shipping box to an area with low background
exposure and survey with a sensitive GM survey meter. If con-
taminated:
(1) Treat as radioactive waste and remove for DIS and
(2) Wipe the external surface of the final source container
and assay the wipe, in a low background area, for any re-
movable radioactivity. Use the procedure for assay of
wipes as established in the "Contamination Survey Record"
section III to determine the sample counts to dpm and
{3) Notify the RSO.
If not contaminated, remove and obliterate the radiation labels
prior to discarding in the in-house trash.
Recheck the contents of the package to be sure it is the material
that was ordered.
Check the activity of the source in the Dose Calibrator.
Log the paterial "in" on the correct Radioisotope Distribution Rec-
ord.
Finish the Radicactive Material Package Order and Receipt Record
as frovided on the next page cof this section.

—H (D
g




< PUCATION FOR MATERIAL LICEN- - Attachment 232

PROCEDURE FOR SAFELY OPENING PACKAGES CONTAINING RADIOACTIVE MATERIAL-
RADIOACTIVE MATERIAL PACKAGE ORDER AND RECEIPT FORM

These records will be maintained on the following record form shown
smaller that the actual record.

&

Contamination

Package
Condition | Im |swmee

Radioactive Material
Isotope kﬂv"y Form

RADIOACTIVE MATERIAL PACKAGE ORDER AND RECEIPT RECORD
Supplier

Packing
Slipw#
v -

Receipt
Date | By | Date | Time

© Copyripht 1908 NCOymeme, Inc.,
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Attachment P.
These records wil} b

upplied by the radio-

» supplier, date, time, activity,nat-
ient, pre-administration dose calibrator assay and person administ

the material will be maintained b

ArPLICATION FOR MATERIAL LICENSL
Records of the radiopharmaceutical
y the facility.
completed on the forms shown below, or on a form s
pharmacy containing all of the same information.

RADIOPHARMACEUTICAL RECORDS
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APPLICATION FOR MATERIAL LICENSE  Attachment p. 1. a.

RADIOPHARMACEUTICAL

QUALITY ASSURANCE PROGRAM

Note: In addition to this program there are additional Q.A procedures for equipment. l.e.,
survey meters, calibrators, ete., that must be addressed as outlined in those protocols.

L

2.

The facility management designates to the RSO the authority to establish and implement this
program.

The RSO will conduct audits. evaluation, and correctve measures and regulariy review the
efficacy and adequacy of this Q.A. program.

. The RSO wlll conduct audits at intervals of no less than twelve months. following any

missdministrations and commencing with the implementation of any changes in this Q.A.
program.

. All audits will be documented. reviewed with the management and all authorized users and

personnel involved. These documents will be maintained for inspection.

. Dellcient condilions requlring corrective action, changes in the Q.A. program, records or

procedures, will be followed by the RSO and reaudited as necessary.

. New workers, technical and professional, will be given specific instruction on this Q.A.

program which will include, but not be limited to:
& Radlation Safety Oficer, RSO, and Bio-Safety Oflcer. BSO. designation
b. License authortzalions and conditions
¢. Quality Control, Q.C.. and Quality Assurance, @.A.. procedures
d. ALARA procedures
e. Clinical procedures and protocols
The personnel will not proceed with a procedure unless:

a. Al documentation, prescriptions. referrals. and other written instructions are leyible,
writlen clearly, precisely, and free of any possible misunderstanding. and.

b. Al records agree with the clinical procedures manual. license conditions, and other
written prolocols and procedures. and,

¢. ltis clear thal no element of & prescriplion. diagnosUc referral. and other written
instruction s unclear, ambiguous or apparently erroneous.

d. All checks of the activily as determined by the dose calibrator and calculatons agree as
to the radionuclide, chemical form and activity.

¢. The visual. I possible, inspection of the radiopharmaceutical and/or calculation of
specific activity, particles, etc., agree with the clinical indications of the procedure.

The specific activities of the radipharmaceutical quality assurance program will incJude. bul
ot be limited to:

& A prescripion written by or under the direction of an authorized user will be obtained.
It will include:

(1) patient name and number
(2) dingnosucuse
(3) radionuclide




-

APPLICATION FOR MATERIAL LICENSE Attachment P, 1. b

(4) form of radionuclide
(5) dosage (activity to be administered)
{6) chemlcal form
(7) route of administration
The prescription will be signed and dated.

b. The radiopharmaceutical will be ordered or prepared (n accordance with operational
procedures.

¢. The radiopharmaceutical will be checked in the dose caltbrator to determine radionu-
clide accuracy.

d. All documentation will be completed, In writing.

e. The prescription, patient identification, clinical procedure, activity prescribed and
activily present. chemical form and possible contraindications/contraconsiderations
and anticipated adverse rea?tJons will be checked.

{. The radiopharmaceutical will be administered by the route prescribed.

9. Any misadminstrations, adverse reactions, or any discrepancies will.be 1r‘nmed1ately reporied
to the RSO for immediate investgation.

*ew




" “Attachment P 1 ¢

Multidose Distribution Records

_____________——_—___—__———————————__——————
H

Multidose Distribution Records

Procedure

For each multidose vial received from a supplier or prepared, record:

1.

2.

Radionuclide;

Generic name or its abbreviation or trade name;

Date of receipt or preparation;

_ Date and time of initial assay and amount in both millicuries and cubic

centimeters {cc) or millimeters (ml);

a.

o 00U

. Supplier or kit manufacturer;

. If administered,

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

Date and time dosage was drawn and measured,

Calculated volume that is needed for the prescribed dosage.
Measured activity in millicuries or microcuries,

Patient name and identification number if one has been assigned.

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

_ Initials of the individual! who made the record.



RADIOACTIVE MATERIAL PACKAGE ORDER AND RECEIPT RECORD

Order

Recelpt

Packing

Radioactive Material

Supplier

Package

Surface

Contamination

Notes

By

Date

By

Date | Time

Slip#

isotope

Act.

Form

Condition

Exposure

{c] 1990 NC Systems, Inc. 5785 Arapahoe, Sulte D, Boulder, Co 80303 8005484024
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NUCLEAR RECORD
SYSTEM
NUCLIDE:

FORM:
UNIDOSE DISTRIBUTION RECORD

Note: Complete the Order and Recelpt Record prior to entering any information on this record.

Administration

Clnieal Proe
Ocse Cal,

aQ
Oste Lot St Assay Patient g
Received | Suppler | Number | Activity] Date | Time|Name Number| &

Date | Time

Relerred

Proecipion
Prea, Activity

By

Date

Route

ISN3IOM TVIHILYW HO4 NOLVIMddY

{c) Copyright NC Systems, inc_, 5785 Arapatos, Sulte D, Boulder, CO 80301 Nationst Offices 1-800-548-4024
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NUCLEAR RECORD

SYSTEM
NUCLEIDE:
FORM: MULTIDOSE DISTRIBUTION RECORD
Manufacturer: Date Recelved: Supptier: Lot Number:
Assay — Date: Time: Activity(mCi):
Volume({cc): Concentration(mCi/cc):
Disposal — Date: Route: By:

Note: Complete the Order and Receipt Record prior to entering any information on this record form.

Current rescribed | Dose . !
Oate Decay | Concentration | Activity |[Volume Patient 2 g 5 3
Administered [Time | Factor {mCcc) (mCi) (cc) . Name Number g k] 3 } 3

7 T4 USIPEIIY 3gN3OM TVINALYIN ¥Od NOLLYOMddY

(c) Copyright 1988 NC Systems, Inc., 5785 Arapahos, Sule D, Bovider, CO 80301 National Offices 1-800-548-4024
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PROCEDURE FOR AREA SURVEYS
Ambient Exposure Surveys

1) A1l areas where radiopharmaceuticals are used including their active
storage, preparation and administration, will be subject to a sur-
vey with the GM survey .detector at the end of each day in which the
materials are used.

2) Areas that are used for on1y radiopharmaceutical waste storage and
in which there are no daily activities, will be subject to a survey
with the GM survey detector at the end of each week.

3) The survey information will be recorded on the "Ambient Exposure Sur-

. vey" report form, see the next page, and the RSO will be notified if
there are any unexpectedly high or low levels found, any level found
where radionuclides should not be present or levels exceed those as
established for unrestricted or restricted areas.

4) Surveys will be completed as part of the "spill" procedure.

Rehovab]e Contamination Surveys

1) A1l areas where radiopharmaceuticals are used including their active
storage, preparation and administration, will be subject to a sur-
vey with the GM survey detector at the end of each week in which the
materials are used.

2) Areas.that are used for only radiopharmaceutical waste storage and
in which there are no daily activities, will be subject to a survey
with the GM survey detector at the end of each week in which the mat-
erials are used.

3) The survey information will be recorded on the “Contamination Survey
Record"” report form, see the 3rd page, and Ehe RSO will be notified
if removable contamination of 1000_dpm/100cmé¢ of 57Co, 99mTc, or of
201 T1 is found or if 100dpm/100cmé of any other radioisotope is
found or if any removable contamination is found in a unrestricted
area. The assay wi]]-bs sufficiently sensitive to detect the pres-
ence of 2000 dpm/100 cm¢ of 57Co, 99mTc or 20171 and 200 dpm/lOOcmZ
of any other radioisotope and this assay will use the technique of
absolute counting as out11ned in the "Contamination Survey Record".
The survey will use "Swipes" as indicated on the 3rq4 page of this
section.

4) Surveys will be completed as part of the "spill" procedure.

Comtamination Action Levels:( dpm/lOOcmzof surfact contamination)
Area Contaminant Radionuclide
57Co, 99mTc, 201T1 A1l Others
Unrestricted Areas & Personnel Clothing s¢/n 2,000 200
Restricted Areas, Protective Clothing, / 20,000 2,000
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y will be reporduced on the form and the locat-
swipes" will be indicated on the floor plan, by numbers,.

- APPLICATION FOR MATERIAL LICENSE

The type of "swipe" that will be used is found on the bottom of the pagg

The form used for this survey i¢ found, reduced in size, below.

CONTAMINATION SURVEY RECORD FORM
floor plan of the facilit

ions of the
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APPLICATION FOR MATERIAL LICENSE

Attachment Q3

AMBIENT EXPOSURE SURVEY RECORD.FORM

The form used for this survey is found, reduced in size, below. The
floor plan of the facility will be reproduced on the form and the locat-
ions of the measurements jndicated, by numbers, on the floor plan.

AMBIENT EXPOSURE SURVEY
(Survey For Source Exposure and Contamination)

Instrument: Probe
Dale of Callbration; ReferenceCheck .. mRi/hr
I. SURVEY AREA
Ii. SURVEY
Date . ldentification of Location and Exposure in mR/hr Operator Action®

1 2 3 4 5 -] 7 8 9 LI 12

*See “Exposure Action Leve!s” below
1il. EXPOSURE ACTION LEVELS (mR/hr of amblient exposure) ,

1. Allareas Any unexpectediy high or iow levels
2. Allareas . Any exposure where radionuclides should not be present
3. Unrestricted areas 2.0 mR/hr or higher
4, Restricled areas 5.0 mR/hr or higher
© Copyright 1988 NCSystams, Inc., .
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