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'f':f, et U.S. NUCLEAR REGULATORY COMMISSION e il

) MATERIALS LICENSE E
Pursuant 1o the Atomic Energy Act of 1954, as amended. the F nergy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of

Federal Regulations, Chapter 1. Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations heretofore made

f
I
|

b l by the hicensee, a heense is hereby issued authorizing the licensee 1o receive, acquire, possess, and transfer byproduct, source, and special nuclear
| material designated below; to use such material for the purposel-) and at the place(s) designated below: to deliver or transfer such material to
| persons authorized to receive it in accordmce with the re gulations of the applicable Part(s). This license shall be deemed 1o contain the conditicns

specified in Section 183 of the Atomic Energy Act of 1954, as amended. and is subject 10 all applicable rules, regulations, and orders of the

j Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below
|
|

Licensee

I Alliance Medical Specialists, Inc.

3. License Number 34-26749-01
Suite 101

|
l

Alliance, OH 44601-2809 i4 Pxnumuulbuw October 31, 2001

|
|

i
!
|
|
!
Li > 75 West Glamorgan Street
l

‘ 5 Docket or
ARcItumc No

030-34224

6 Bypmduu buuru: dnd/or

( hemu al and/or Physical 8 delmum Amuum (hal l acensee

Special Nuclear Material Form May Possess at Any One Time
z Under This License
i A. Any byproduct A. Any A. As needed
a material identified radiopharmaceutical
- in 10 CFR 35.200 identified in 10 CFR
' 35.200 (limited to
- cardiac imaging
I, procedures and
jw excluding
3‘ generators)
1
*it 9. Authorized Use:
7f: A.  Medical use described in 10 CFR 35.200 (limited to cardiac imaging procedures and
o excluding generators).
o

CONDITIONS

® 10. Licensed material shall be used only at the licensee’s facilities located at
{ Suite 103, 75 West Glamorgan Street, Alliance, Ohio.

11. Radiation Safety Officer: Neil J. Goldberg, M.D.

12. Licensed material listed in Item 6 above is only authorized for use by, or under the
supervision of, the following individuals for the materials and uses indicated:

o Authorized Users Material and Use bl

w

o Neil J. Goldberg, M.D. 10 CFR 35.200 limited to cardiac imaging L/’
fﬁ procedures
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License Number »
. 34-26749-01

.I MATERIALS LICENSE Docket or Reference Number .
.; SUPPLEMENTARY SHEET 030-34224 *
! pebets >
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™ 4 >
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e >
:i 13. The licensee may not possess and use materials authorized in Items 6. 7. and 8 @
| til: o
o unti s
‘I A. The Ticensee has constructed the facilities and obtained the equipment ®
7 described in the application and supporting documentation; and i
bt >
o B. The U. S. Nuclear Regulatory Commission, Region 111, ATTN: Chief, Materials .
* Licensing Branch, 801 Warrenville Road, Lisle, IL 60532-435] has been notified |3
o that activities authorized by the license/will be initiated. .
&l 14, Within 30 days of the date of a decision not to complete the facility, acquire .
o equipment, or possess and use authorized material, the Ticensee must notify the »
o Commission in writing, of the decision. i .
o >
&l 15. 1In addition to the possession limits in Item 8, the licensee shall further restrict [8
o the possession of licensed material to quantities below the minimum limit specified >
< in 10 CFR 30.35(d) for establishing decommissioning financial assurance. -
. .
Ll 16, Except as specifically provided otherwise in this Jicense, the licensee shall >
o conduct its program in accordance with the statements, representations, and s
4 procedures contained in the documents, including any enclosures, listed below, s
o except for minor changes in the medical use radiation safety procedures as provided "
o in 10 CFR 35.31. The Nuclear Regulatory Commission’s regulations shall govern -
unless the statements, representations, and procedures in the licensee’s application |8
| and correspondence are more restrictive than the regulations. =

| !
; A. Application dated August 17, 1996. :
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:j FOR THE U.S. NUCLEAR REGULATORY COMMISSION
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, Date 25 1976 By ot {?:2%;555;::: A
Materials Licensing Branch, Region ITT
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NSTRUCTIONS. SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF TWE ENTIRE COMPLETED APPLICATION TD TWE MRC OFFICE SPECIFIED BELOW.
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| & NAME OF PR TN AL CONTACTED ABOUT THil AMFLICATION TELEPNONE musm R
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APPLICATION FOR MATERIAL LICENSE

Documentation of Attachments to this Application

Section Attachment Descrig:ion

Description of the Scope of Operation
Radioactive Materials Requested in This Application
Training and Experience of Authorized User and RSO
Personnel Qualifications and Training
Facilities and Related Eguipment
Radiation Detection Instrumentation
Calibration of Survey Instrument
Calibration of the Dose Calibrator
Quality Control of the Gamma Camera
Personnel External Monitoring Program
Radiation Safety Committee
ALARA Program
Leak Testing of Sealed Sources
Rules for the Safe Use of Radiopharmaceuticals
Procedure for Radioactive Spills
Procedure for Ordering Radiocactive Materials
Procedure for Opening Packages
Radiopharmaceutical Records
Procedure for Area Surveys

Radionuclide Waste Disposal Procedure

The documents in this application are ordered on the following pages as
they are listed above.




Attachment

IDESCRIPTION OF THE SCOPE OF OPERATION
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APPLICATION FOR MATERIAL LICENSE Attachment B

Radioactive Materials Requested in this Application

Radiopharmaceuticals

The applicant wishes 1o receive a license for all radiopharmaceuticals allowed under 10 CFR 35.200,
or state equivalent. These radiopharmaceuticals, to be used in an out-patient facility, are limited to:

of each form Burpose of use

WeTce Pertechnetate 80.00 Human use

HSA 40.00 Human use

PYP 40.00 Human use

Other FDA-approved

forms 200.00 Human use

01T = Chioride 60.00 Human use
e Pertechnetate 5.00 Quality Control
and Calibration
NTye Chioride 1.00 Quality Control

and Calibration

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

These sealed sources are authorized under 10 CFR 35.57, or equivalent state regulation.

*Note: The sources of radiopharmaceuticals-will be obtained from the radiopharmaceutical supplier in
unidose or multidose form. The applicant will not obtain a generator for * T, or make “kits" using the
radiopharmaceuticals listed in this application (the “supplier” includes the radiopharmacy).

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

It is recognized that the *'T1 and *'Co are licensed by the “State,” including Agreement States.




APPLICATION FOR MATERIAL LICENSE Attachment B 2

Sealed Sources

The sealed sources will be obtained from: E. I. DuPont de Nemours & Co.,
331 Treble Cove Road
Billerica, MA 01862

The sources used for the dose calibrator are:

lement and Mass Number Fom ; Catalos Number
Ba 133 sealed : NES-358

Cs / sealed NES-356
Co sealed 00,6 NES-206

'I-\. sources cor for the gamma frarmars a
ik Vi w0 Vol V0 WIS EReiaiia vl d

E;:”‘:"'f‘."" Mace Npmbaer E-...... May (S ‘a1alme Nitmmhee

B e i . it

Co 57 sealed 5.00C NES-39]

A description of the sources provided by the supplier is given below. These sealed sources will
not have activities greater than those stated in 41 26(b)(4). If the sources decay to levels below
those stated in 10 CFR 35 SO(b)(1)(2) they will be replaced

Isotope Calibrator *"Cobalt Flood Sources
Reference Sources

Intencded Uses * Daily intrinsic uniformiy
For checking calibrator accuracy, performance and B checks

eonsisiency. ]+ Extrinsic collimator checks
Gooc practice dictates, anc regulatcry agencies recommaend « Lineartty and resolution
that isotope calibrators usec for measuring diagnostic and checks with bar phantem
therapeutic doses of radiopharmace Jticals be checked regularly |« As transmission sources
over the calibrator's range of measuremants. Calidrator perfer- |+ Quality control for accres

i@
mance is easily monitorec by using the following calibrated tion and regulatory require-
standarcs 10 verily the accuracy of its assays ments

(a) Along-lived source, such as "Cs (T 12 « 30 years), to
avoid the tedium of constant decay conections

() A¥YCoscuce (T 172 =« 270 days) that simulates ™ Te,
the most common radicnucide in nucisar medicine

By keeping a caily log of the values obtained on selected ranges
with both stancards. the user develops & performance record | The sources contain PCobah, uniformly dispersed and cured
that detects calibrator error or failure before amistake s madein | ina ngid/plastic leuche casting. Each source is supplied with an
a patient’s dose stiractive cushoned, lead-lined, wooden storage case, recucing
the exposure rate & surface  acproximaely 1.4mRMYy

Both sources are supplied in 8 20mi #poxy in a 27m! plastic vial,
85 mm H x 30 mm D. Caiibrated 10 «/- §% Allsources are inspecied for emission non-uniformity less than
21% &t 2 standard deviation and verified statistically. Each
063-562 Calibrated "=Barium Source, 250uC source 15 supplied with a Leax-Test certificate

101-356 Calibrated '"Cs Source, 200uCi
0€3-261 Calibrated Simulated * Tc Source (Cobatt), SmCi Fiood Scurce: 062-297 18 3/4" diameter. 5mC




[APPLICATION FOR MATERIAL LICE

TRAINING AND EXPERIENCE OF AUTHORIZED USER AND RADIATION
SAFETY OFFICER

The Authorized User physician and the Radiation Safety Officer for
this facility will be Neil J. Goldberg, M.D. Dr. Goldberg is an experienced
Authorized User physician on USNRC radioactive materials license number
34-13381-01 . A copy of this license is attached.

Dr. Goldberg will serve as the Radiation Safety Officer for this facility,
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e Attachment C continued
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;f;:w- 3raa U.S. NUCLEAR AEGULATCRY COMMISSION e - - > : ’ [
| License ngmber AGKS.. :

MATERIALS LICENSE — l3‘4-1338:-01

SUPPLEMENTARY S=FET | Decxet o; Reference number
#

L 030-07577
| Amencment No. 24

10.
11.
i2.

13.

14.

gND NS
Locations of Use: 400 Austin Avenue, N.W., Mas:zillon, Dhio.
Rediation Safety Officer: Rcbert Reither, D.O,
Authorized Users:

A. Robert Reither, D.0., for m\#-n m‘wcrws 100, 35.200 (excluding
generatnrs) and 31.11. fz‘:
B. John Uslick, D. O-»,;for materis) m 10 CFR 3%.100, 35’2,00 (excluding
generators) 3£.300 (exc’uqu 1odh&131 for thyrn‘&d
o~ car'inama) anc 31.11.

~.~ \‘

C. Hulsi Ergun, M:D., for w!unu in 10 CFR 35 .p 35 200 (uﬂuding
gensrators) 357 300 ,(exan r? wdme-l!l for thyroid
e carc}nom) and-30. 41,
' . PR, ’tﬁ
0. R. Sassanc, ND., for mt.nr a;mn 10 CF&;W 38 200 (i’xc'luding
o nt 3E.30Q°C Wny ,‘},odmc-lll for thyroid
it cg&mm) mﬂf? 9 ..»,,

-

: ,v’

E. George Q. Soi‘s'.j[hnl R Aer ,gﬂ ~q,n ;n*‘m 35398 and 35.200 (excluding

\‘— i q.n.rq %‘f‘; '.'\
F. Neil J. Go'dberg, .D%p for utor.xh 3 10 crR J.'»@O (excluding generators).
\
The Ticensee shal. uinmn rccg,rds of informatipn important to sife and effective
decommissioning at the address.Sn Congdifisn 10.-per the provisiens of 10 CFR
30.35(g) until this Hcense is termfnated by~the Commission.

This Yicense is based cn the Ticensee’s statements and representations
1isted below:

A. Application dated May 8, 1890,
B. Letters dated July 26, 1980 (with attachments), December 6, 19%4; gnd
C. Letter recaived August 20, 1950 (with attachments).

FOR THE V.S. NUCLEAR REGULATORY COMMISSION

By J%:dg& Q@@b‘r__m
atermis censing ection, egion
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APPLICATION FOR MATERIAL LICENSE

Personnel Qualifications and Training

Technolosist Qualificati

Attachment D

All nuclear medical technologists will be registered or cerified in nuclear medicine by the ARRT,
CNMT, or ASCP, or they will, if allowed by local or state laws, have the equivalent training in nuclear

medicine. If local or state laws require registration/certification and a s:ate license, then the applicant
will comply with those laws.

In addition to the above, the physician applicant will interview the technologist, obtain a resume of his/

her experience, and evaluate the technologist through close observation o her/his nuclear medical
techniques in actual operaton.

p | Training P

Who will be instructed:

All personne! (professional/technical 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 authorized users, but may be present when by-product material is being used. The ancillary

personnel include 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 within 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, including monitored high personnel exposure.

Topics of Instruction: Instruction will include, but not be limited to, the following subjects:

Applicable regulations, license conditions and workers' rights

Areas where radioactive materials are used or stored

Potential hazards associated with radioactuve materials and bio-hazards, and procedures for each
area where employees or physician staff work

Appropriate radiation safety procedures

Licensees' in-hours work rules

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

Appropriate responses to emergencies or unsafe conditions

Ommo Nw»

Personnel who work with the materials will also receive copies of procedures for the following:
monitoring the performance of imaging equipment, ordering and receiving radioactive material, opening
packages, recording by-product material use, surveying radiation areas, safely using radiopharraaceuticals,
disposing of waste, and responding to emergencies.

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:
The RSO or her/his agent will evaluate and informally observe the individual's work activities.

et A e g



APPLICATION FOR MATERIAL LICENSE Attachment E

Facilities—Annotated Drawing of the Radicisotope Facility

Scale: 1/4"=1'0"
Direction: North

Shielding is indicated on the drawing
and on the following sheets of this application.

Alliance Medical Specialists, Inc.
75 West Glamorgan, Suite 103

Alliance, OH 44601

Identification of Areas:

a) Nuclear imaging area

b) Computer area

¢) Radioisotope receipt

d) Radioisotope storage

¢) Radioisoicne wasic

* Environmental monitoring area

Patient Waiting area

Corridor

s & B ne

Office

Building
Exterior
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APPLICATION FOR MATERIAL LICENSE

Attachment E 2

N C Systems
$171 Eidorado Springs Drive
Boulder, CO 80303

1-800-548-4024
Plans developed for:
Alliance Medical Specialists, Inc.
DATE SCALE SHEET BY
8/96 5" e 3 2
-
ED% A et
B = D T .« | m ly
| E | E
’ | }
Not necessari 0 ale
FRONTVIEW SIDE VIEW
BODY SHIELD LEGEND
IDENTIFICATION DESCRIPTION
A Dose
Calibrator
B Body Shield
c Radiopharma
ceutical
Shielded Glass Storage
Viewing
e D Radiopharma
ceutical
Side
Shielding Besetyt
,/’ E Radioactive
Body Back Waste
Shielding Shieiding




APPLICATION FOR MATERIAL LICENSE Attachment E 3

Facilities—Table Top Barrier Shield

Table Top Lead Barrier Shield

Protect head and body from radiation when
working with radioactive materials.

MINITABLE TOP SHIELD—for small jobs in limited
working areas.

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

Select the shield most suited to your work load. Both units
provide exceptional protection to the clinician when setting up
technenum generators, filling syringes, performing radium
loading procedures, eic.

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

Both units car: be moved with little effort 10 any convenient
location, allowing total flexibility in choice of work area.
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Mini Table Top Shield Standard Table Top Shieid




APPLICATION FOR MATERIAL LICENSE

Attachment E 4

Equipment Quality Control Phantoms

Extra Large Flood Phantom Source

15" diameter pool completely includes a patient's

iungs, aliowing accurate patient position when

using a diverging col

.aE-:' ‘61:‘}“".“;:" wit

¢
" Am - + 4 = - -
X l/ie Cavily 10r syitatie rac

Transmission Phantom

/e N

See also "Notes on Sealed Sources” on page K 2 of this application

Emission Phantom

A

Standard High Resolution
Bar Phantom

« Bar Widths: 1/4", 3/16", 5/32", 1/8"
(64mm, 48 mm 40 mm, 3.2 mm)

+ 15" field across bar configuration (38 ¢cm)

've




APPLICATION FOR MATERIAL LICENSE Attachment E &
Facilities—Radiaticn Safety Equipment

Vial Shields Lead Lined Storage Container
This lead shield, available in enther 1/2° or 1/4" thickness, For Co Sviing

was designed 10 permi safe, convenient handling of viais . ;.1 m:ormnmecd '_’; m,,o,s

comaining liquid radionuclices. t i particularly important ‘R oy g sd““ ?l syringes

when milking “cows.* The vial provided with the generator PG, S50 Sapoes

may be placed in the shie/d. and the generator eluted in
accordance with the manutacturer's instructions

The shieid has a high densty lead-giass pane!, with f}‘t‘
shieiding thickness equivalent 1o that of the lead wall, s Y

that the entire process may be viewed. The shield has a . /
-
\\
.\

screw-type cover with anopening through which a syringe
needle may be insened for witharawal of the radionuclide

from the via

AT
SPECIFICATIONS:
Lead Shielding: 1/8" Leac Shielding
Measures: 6 3/4" high

5" diameter
Weight: 7 lbs

Pro-Tec® Syringe Shield

Pro-Ter Syringe Shieics are the first functional, safe,
unobtrusive, easy t© use, unoreakable, anc lightweight sy-
ringe shields available. The slimline design is comfortable for
both patient and clinician. The patented spring loaded twist
lock of the stainless steel anc brass screw lock keep dispos-
able syringes snug inside the shield. Pro-Tec Syringe Shields
are half the weight of other syringe shieids, yet the Pro-Tec will
normally reduct exposure from " Tc by a factor of 20. The
Pro-Tec Vu-Thru has a2 viewing porn, so that drawing and
injecting can be accompiished with the synnge in the shieid. A
special optica glass wincow with a density of 2.3 gm/ce covers
the port

e ————————————————————————
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Radiation Detection Instrumentation
Instrument Supplier/Model Use
Gamma Camera System CARDIO-CAM |, 11, or SPECT Nuclear medical imaging
System, fumnished by: for nuclear cardiology
CARDIO-CAM Corporation procedures
5171 Eldorado Springs Drive
Boulder, Colorado 80302
Nuciear Medical Computer Supplied by CARDIO-CAM Nuclear medical data
) Corporation as described above presentation and analysis
Dose Calibrator Atomlab 100 Dose Calibrator Radiopharmaceutical
Cartalog #086-250, or equivalent, quality control of patient
from: doses
Biodex (Atomic Products)
P.O. Box 702
Shirley, New York 11967
Survey Meter Bicron Surveyor 2000 Portable Daily surveys, ambient
Survey Meter, supplied by: exposure surveys, package
Bicron Corporation surveys, spill and
12345 Kinsman Road contamination surveys,
Newbury, Ohic 44065 and other measurements
Extemnal GM Probe Model: As described above
SWGM, fumnished by
Bicron Corporation, listed
above
Sample Arnalysis Cardio-Wipe II System, Counting of samples, wipes,
provided by CARDIO-CAM or swipes for contamination
Corporation, described above surveys, spills, and other
sample analysis
Film Badges—Body Furnished by: R.S. Landauer, Whole body personnel
Personnel Dosimeters® Tech/Ops Landauer, monitoring of all individuals
2 Science Road who frequent areas where
Glenwood, IL 60425 radioactive materials are
received, used, manipulated
or stored
Extremity Dosimeters TLD Furnished by: R.S. Landauer, Monitoring the extremities
Dosimeters Tech/Ops Landauer, described of all personnel who handle
above sources, or of patients who
have been recently injected
Note: See the artached 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.




APPLICATION FOR MATERIAL LICENSE

Attachment F 2

Atomlab 100

Acuvey Range 0.01 uCito 2880 mCi
{or Bq equivaien)

Detector Linearmy 2 1% or 0.2 uCi, whichever is greater

Overall accuracy is affected by such factors as the
accuracy of the specific source calibration, geometric
variations due :0 sample volume or configuration,
detector linearity, electrometer accuracy, and readout
accuracy

Elecrometer Lineanty: = 1% or 0.1 uCi, whichever s greater

Elecrometer Accuracy: = 1% or 0.1uCi, whichever s greater

Response Time Less than five saconds to reach 5%
of final reading

Overall Accuracy: * 3% or 0.3 uCi, whichever s greater

Repeatapity +0.3% abeve 1 mCishont term

(24 hr); 1% long term (1 yr)
4Dgn LED
1001 120 VAC @ 12 A, 200
w24l VAC@ 14 A

Dgral Readout:
Power Requirements

F”Cvmcy' 5080 Hz
Display Une: Dimensions 35" x12°x 143"
BSemx30E5emx363com)
Weght 6bs (27 kg)
Detector Unit: Dimensions 75°x75"x 16"

Overal Weght: 35 bs (15.75 kg)
Wel Dameter: 25" x 10"
(64cmx284cm)

Wel Shelding:  1/4" Lead

The Atomlab 100 Features:

« Computerized, highly accurate dose calibration

* Activity display with bright, easy to read 4-digit LED

» 10 pre-programmed isotope selection push bugons

» Electronic thumbwhee] with 4-digit LED display
for isotope calibration settings

« Switch berween activity display in curies or becquerels

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

» Includes Vial Digper, Well Insent and Moly Shield

« Software conmolled, automatic background correction,
display zeroing and range selection

* Opuonal computer interface: RS232 bi-directional serial
COMMUILCanons pon

» Coded esTor messages: almost instary display, update,
memory protecion

+ All functions perfonmed under push bution control

» Industry exclusive 2-vear warranty

» Lineator option availlibdle
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Surveyor 2000™ Portable Survey Meter

Model: SWGM

* Rugged Housing

* Sliding Beta Shield

» Solid Interal Connectors

* Energy Compensctea

* Beta and Gamma Sensitivity

RADIATION DETECTED: Aipha, beta, gamma with external probe, gamma and x-ray with internal detector
DETECTOR: GM tube, internal. Choice of GM probes, external

RANGE: 0-2000 mR/h in § linear ranges. 0-240,000 cpm

HIGH VOLTAGE: Eiectronically stabilized, factory set at 800 V

HV TEST: Exclusive self test 1o verity detector HV power supply

CONNECTOR: M-V

ACCURACY: Within 10 of reading for '*’Cs when calibrated according to NRC Reg. Guide 10.8
ENERGY RESPONSE: = 20% from 40 keV 10 1.2 MeV (internal detector)

WARM-UP TIME: None

SATURATION: Typically > 1000 R / hr for most GM probes (provided by exclusive anti-saturation circuit)
More than SR / h tor pancake GM probes

RESPONSE TIME: Switch-selectable optimized for each range. 0-80% of final reading as follows

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

DEAD TIME COMPENSATION: Exclusive circuitry prevides near linear response

BATTERY COMPLEMENT: Single 8-volit (MN 1804 or equal). The additional battery holder may be used as
storage of spare or parallel-wired

BATTERY LIFE: More than 100 hours, or over 200 hours with paraliel option.

TEMPERATURE: Operational from -40° 10 +80°C.

HUMIDITY: Less than 5% change in reading from 10-85% RH.

CONTROL.: Eight-position rotary switch as indicated.

DISPLAY: Ruggedized, recessed, high-torque 1mA meter with 3.35" (8.51 cm) scale marked 0-2 mR/h,
0-2400 cpm, 'Bat. ok, 'HV ok.' Meter protected by impact-resistant Lexan® polycarbonate window
GEOTROPISM: Within = 2% of full scale.

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

VIBRATION: 5g in each of three mutually orthogonal axes at one or more frequencies, from 10-33Hz.
AUDIO: A built-in speaker, with pane! mounted ornvoff switch, provides audible “click” for each detector pulse.
With the speaker off, an audible alarm sounds (if desired) when meter is over full scale on any range.
CONSTRUCTION: Splash-proof, shock proof, two-piece all metal case. Scratch-rzsistant laminated control
panel and Bicron Kieen-Krome® trim on case top, and durable black polyurethane paint on handle and case
bottom

SIZE: 4.25 x 8 x 6.8" including handie and probe clip (10.8 x 20.3 x 17.3 cm)

WEIGHT: 2.2 Ibs (1 kg), excludirg probe
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CARDIO-WIPE Il

A scaler/timer system interfaced to a Nal crystal detector. The scaler/timer features a built-in power
supply with full-range control from zero to 2000 volts. Separate light switches are provided for on-off,
line frequency test, count, stop, and reset functions. A single MHV connector is provided on the back
panel, along with a line fuse holder. The Nal (T1) well scintilladon probe is mounted in a base which
provides 1.9 cm of virgin lead shielding to all externally exposed surfaces. The 4.5 x 5.1 cm crystal
contains a well 3.8 cm deep and 1.7 cm in diameter. The well is lined with .25 mm aluminum. A single
MHY cable connector is provided for interface.*

MODEL WP-2000 WELL SCINTILLATION PROBE (FOR TEST TUBE SAMPLES)
Sangllator: 1.75" (4.5 cm) x 2" (5.1 cm) Nal (T1) well crystal; well: .7" (17 mm) diameter
x 1.5" (3.8 cm) deep. well entrance window: 0.1 inch aluminum (.25 mm)

PM Tube: 2" (5.1 cm) diameter
Resoludon: 9% or beter full-width-half-maximum for ‘T Cs (0.662 Mev)
Shielding: 75" (1.9 cm) virgin lead surrounds crystal

Dimensions. Height 10.75" (27.3 cm)
Base diameter. 6" (152 cm)
Lead height: §" (12.7 cm)
Lead diameter: 4" (10.2 om)

Connecors: High voltage cable: MHV
Signal cable: BNC

Note: with AA-2010 Svstem, only one cable is required
for both high voltage and signal: single MHV

-

TECHNICAL DATA MODEL 500 SCALER/TIMER

Readout: 999,999 counts, all electronic, no mechanical register

Resolving Time: Bener than one microsecond

Input Sensitivity: 0.25 volt negative

Voltage: 0 1o 2000 volts, continuously variable: zener regulated;
coarse and fine contrels

Preset Tirning: 0.5,1,2,5, 10 min, tes and manual; derived from

power line frequency, accuracy to 0.03%
Power Requirement:  105-125 volts, 60 Hz (230 volts, SO Hz optional)

Detector Input: MHY connector

Shipping Weight: 14 pounds (6.4 kg)

Dimension: 45" (114 cm) highx 11" (27.9 cm) wide x 10.5" (26.7 cm) deep
In Line Fuse: 1 amp

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

“
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CARDIO-WIPE li—Technical Specifications

The following empirical data was obtained in a controlled bench-top environment to determine the
Minimum Detectable Acitivity (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 'Co
source was used to approximate the response of the system to **Tc. Calculations were performed using
the method described ir the Appendix to Regulatory Guide 4.14 Revision 1, of the Nuclear Regulatory
Commission. Because the system will be used 1o 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 ¢ps

*Co 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:
1050610 cpm/1528572 dpm = .68 cpm/dpm = 68% efficient

Lower Limit of Detection for *™T¢:

466x2.5

= ,0005uCi (1144 dpm)
37X 10*x .68 x ¢ ®V@iz b

This instrument meets the requirements of 10 CFR 35 to detect 2000 disintigrations per minute.
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Procedure for Calibrating the Survey Instrument

The applicant will not calibrate the survey inswument, but will have a qualifed contractor perform the
calibration on an annual basis, or after any repair other than the replacement of bateries. The
procedure for obtaining this calibration is outlined below:

1) The selected contractor will have an NRC or Agreement State License to perform calibrations,
and the applicant will document this license before contracting the calibration. It is anticipated
that the calibrations will be performed either by the manufacturer of the instrument, or by Romaes
Laboratory/ INME/NC Systems (5171 Eldorado Springs Drive, Boulder, CO 80303, 303-499-4099,
License #COLO 751-01), by Eberline Instrument Corporarion, 504 Airport Road, Santa Fe, NM,
87501, 1-800-274-4212), or by KNS Associares, Inc., (1926 Elm Tree Drive, Nashville, TN,
37210, 615-883-9760, License #R-1975-C1).

-

2) If a contactor remote from the location of the ‘a:.l.n 15 used, eithera 'c:.ac:rrc" survey meter
will be obtained during the calibration, or the facility will not operate during the time the system is
nct presen:t. The replacement meter \nll match the pertormance of the original meter.

3) The Check Source will be read and documented ar the time of calibraton.

4) Upon rc::";: of the instument from calibration . the applicant will check its apparent raie of
exposure with a built-in or independent check source C.::::sc exernpt), and note the level of exposure
on the survey meter. Prior 10 each operation, the inscrument will bc checked to determine t}:a: the
reacing is scll the same, indicating the insgument is sgll calibrated

5) Therepon of survey meter calibrati cn.obza.“e:‘. from the conractor 25ier calibration, will include
(but not bc limited t0) the following information:
» Jdentificason of the conmacied calibrator
 The calibrator's license number
» Idendficanon of the insTument's owner
» Description of insgrument, including:
Manufacurer
Model number
Serial numbe'
Type of detect
* A description of the caLbrauon source and its exposure rate on a specific date
* The calibraton procedure
« For each calibration, note:
Calculated exposure rate
1dicated exposure rate
Deduced correction factor
Scale selected
« Reading indicated by the battery-check
+ Angle berween the flux field and detector
« Position of the detector and its shield
» Apparent exposure rate from the check source
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6) The following information will be attached to the inscument on a calibration sticker or tag:
a) The source used
b) Proper deflection in the battery-check mode
¢) One of the following for each scale or decade:
* Average correction factor
* Graph(s) from which the calibration factor for each scale or decade may be deduced
* Indication that the scale was checked for function, but not calibrated
* Indication that the scale was inoperative
d) Angle berween the radiaton flux and detector
¢) Apparent exposure rate from the check source

7) The form below will be used to document the calibraton and service.

SURVEY INSTRUMENT CALIERATION AND SERVICE RECORD

Survey instrument Type: Mir: Modei: Probe: mg/'em? Sr. Number:
Check Source solope: Calibration: Activity: Exposure Rate: mR/hr
Instrument Callbretion”  Date: By:
Action Check , Battery Background Action Taken By
Date | Time | Source mR/hr Check mR hr

*Calibration must be performed a! least annually, and ahier each servicing that involves more than replacing the batleries.

S TS e
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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 more frequently at intervals determined by the RSO.

Geometry Dependence

Frequency: Attime of installation and following repair or replacement of the chamber, or relocation
of the device.

Acceptable Range: £ 5% with the types of containers used by the applicant.

a) Fill a syringe for routine procedures with 0.5 cc of * Tc containing 1-10 mCi of *Tc.

b) "Count" the syringe in the dose calibrator in the same way that patient doses are measured.

¢) Draw an additional 0.5 cc of water into the syringe and count again as above,

d) Repeat the procedure until there is no less than 2.0 cc 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 correctdon 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 volume.

Accuracy

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

Acceptable Range: = 5% of the expected activity.

a) Use the calibrated reference sources of *'Co, '**Ba, and '”’Cs as authorized under this license for this
procedure see "sealed sources”).

b) "Count" each source at its correct setting on the calibrator, subtract the ~=asure of background on
that setting, and record the activity. Repeat this procedure three o . <ach of the sources.

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

d) The results of the calculations (section ¢) must fall within the range of 1.05 and 0.95 (to fit within
+ 5%). If calculations do not fall within this range, consider repair or recalibration. However, if they
exceed 1.10 and .90 (£10% range), then repair, recalibration or replacement must be made.
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Calibration and Quality Control of the Dose Calibrator
Geometry Dependence—Vials

To test the geometry dependence for a 30 cc glass vial, draw 1.0 cc of the *Tc solution into a syringe
and inject it into the vial. Assay the vial, and record the volume and millicuries indicated.

Remove the vial from the calibrator, and using a clean syringe, inject 2.0 cc of non-radioactive saline
or tap water. Assay again, and record the volume and millicuries indicated.

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

Select the volume closest to that normally used for mixing radiopharmaceutical kits as a standard
value. For all other volumes, divide the standard millicuries by the millicuries indicated for each
volume. The quotient is a volume correction factor. You may also graph the data and draw horizontal
5% error lines above and below the chosen "standard volume."

If any correcton 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 convent
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 and serial number of the calibrator.
The Radiation Safety Officer (RSO) will sign this form (see attachment HS).
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LINEARITY

Frequency: At time of installation, at least quarterly thereafter, and
always after repair, adjustment, or relccation.

Acceptable Range: 5% of the expected activity.

a) Obtain a syringe of 99mTc from the pharmacy that contains no less than
the highest dose ever administered to a patient.

b) "Count" the syringe in the dose calibratcr in the early morning and
record the indicated millicuries (mCi), minus any background reading.

c) "Count" the syringe again at least seven times during a 72 hour periocd
of time (3.25 days). Reccrd each of the readings, minus the background.
Readings will be assayed over the range from the highest dose ever
administered down to ten (10) microcuries.

d) lot the cbtained values on semi-log graph paper and draw the best-fit
line thrcocugh the values. Circle the point of greatest deviation from its
value on the line (See Attachment H4).

e) Calculate the maximum deviation of the circled pocint from its value
on the line. I1f the deviation is more than 5%, the instrument must be ;
adjusted or repaired. £ it cannct be adjusted or repaired, a correction
table or graph that will allow conversion from activity indicated to the
true activity will be made and placed on the dose calibrator.

Alternatively, the applicant may obtain a Calchek or Lineator device to
perfcrm this test, using the manufacturers procedures and conducting an t
annual calibration of t'.e device.

On a guarterly basis, the applicant will determine that the measurenment
chamber is in place and that the instrument is zerced according to the
manufacturer’s instructions.

Constancy

Frequency: Once prior to use on each day of cperation, as well as after
repair, adjustment or relccation.

Acceptable Range: =35% of the expected activity

If no radiopharmaceuticals are received or used during the day and no

operations take place, then it is not necessary to check constancy on
that day.

a) Measure the 57Ccbalt sealed dose calibrator source on the 20171, S57Co,
and 99mTc settings. Similarly measure the 137Cs source, if deemed
necessary by the RSO.

b) Record the background at the same settings.

c) Determine the activity indicated at the settings by subtracting the
background of (b) from the readings of (a), and record this value.

d) Compare the measured 57Cc activity to the activity from a 57Co decay
table, graph or calculated value.

e) Find reading action levels at each setting within #5% the anticipated
readings. If the value is greater that 5%, notify the RSO. If action
levels are 10% or greater than the expected value, the instrument must be
repaired or replaced.

f) Record the above constancy measurement.

e ———— e W
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Constancy Check with *’Co NBS Source

This Decay Table can be used to correct the decay of the *’Co source for the correction of the activity
for Q.C. on the Dose Calibrator:

7 Cobalt Decay Table
_
Time (t), days gasrT
1.0 0.9975
20 0.9649
3.0 0.9924
40 0.9898
5.0 0.9873
6.0 0.9348
7.0 0.9823
8.0 0.9798
9.0 0.9772
10.0 0.9748
11.0 0.8723
12.0 0.96598
13.0 09674
14.0 0.9649
28.0 0.9311
29.0 0.9287
30.0 0.9263
310 09240
365.0 0.3932
730.0 0.1546
1095.0 0.0608
1460.0 0.0241
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Dose Calibrator Linearity Test

Licensee:
License #: Amengment:
Date: Dese Caliprator Mir: Model: Sr. #:
Radioisotope: Activity: Volume:
E I‘::.»-wrﬁr--ﬁ—-a‘ -v-:-w-_-.»l*‘
v Measyrements
- Date Time Assay Elapsed
mCi hrs
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Evaluation: Woers geviation analysis / t Indicated by:

Signed:

Radiaticn Sa‘ety Ofticer
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DOSE CALIBRATOR:

DOSE CALIBRATOR GEOMETRY TEST -

Unit Dose Systems

GEOMETRY

EWBNN =D
cCwLwouwowow

Analysis of Geometry Dependence Data From Above:
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Dose Calibrator Accuracy Test
Licensee:
License Number: Amendgment.
Date: Dose Calibrator Mode!: Sr.#:
Source Radioisotope: Actlvity: Model:
Assay
A, Calibration Date:
B. Decay Factor:
C. Decay Corrected: Activity.
Avg. Serial &:
Calculated Deviation:
Source Radioisotope: Activity: Model:
Assay
A, Calibration Date:
B. Decay Factor:
C. Decay Corrected: Activity:
Avg. Serial #:
Calculated Deviation:
Source Radioisotope: Activity: Model:
Assay
A, Calibration Date:
B. Decay Factor:
C. Decay Corrected: Activity s
Avg. Serial #:
Calculated Deviation:
Evaluation
Signed: Date:
Radiation Safety Officer
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Dose Calibrator Quality Control and Constancy Check

Dose Calibrator Identilication I N &l Sealed Q. C. Sources isoiope Calculated Acuviy
Check Sowsce Nuclide: ~~  DC Madel #: DC Senal #:

Action Level

Date Time Noles Init
Calc. Calc.
Act. bkg. =N bkg. | ™Tc | bky. § Act bkg.
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Gamma Camera Quality Control and Performance Record

Gamma Camera ldentilicalion: Compulter:
Quality Control Source PHA Unilormity | Resolution | Background

Date |ilme |isotope | Activity | AE | Cis. | Time | Cis. | Time | CisGnute Other Anatysis

Nole: Houtine QC shouid inciude the lollowling minimuim procedui»s:
Daliy: PHA b)
Weekly:
Cuai leily:
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QUALITY CCNTROL PROCEDURES FOR GAMMA CAMERAS

I. It i. crucial to practice routine guality control for the gamma
camera. Your guality control program may vary from the one below
due to individual equipment problems, but a basic routine program
should include the following daily quality control activities. All
records of your program must be retained for two years.

1. Collimator: The camera should be evaluated extrinsically with
the collimator on the detector. The same collimator should
always be used for proper reproducibility.

2. Pulse Height Analyzer: The Pulse Height Analyzer (PHA) should be
adjusted according to the manufacturer’s instructions. The PHA
nust be rechecked with the actual gamma spectrum emitted from
the patient before you perform procedures. Any change in line
voltage, ambient room temperature, or camera high voltage will
change the PHA adjustment, so the PHA should be checked under
these conditions.

3. Flood Field Uniformity: Obtain a flood field uniformity image
with the standard collimator on the detector. The flood field
phantom or scurce should be placed on the collimator before
obtaining an image (The acgquisition should be for pre-set counts.
Record the total number of counts and the acgquisition time).
Flood field uniformity should be performed daily.

NOTE: Evaluate the image for uniformity errors, and determine specific
uniformity performance, if you note uniformity problems.

I1. The following additiconal gquality control activity should be performed
at least once a week. Quality control records must be retained for
two (2) years.

1. Resolution-Distortion: A four-guadrant resolution bar phantom
should be placed diagonally to the x- and y-axis directly on the
collimator, and the flood field phantom (or flood field source)
placed on the bar phantom. Obtain an image with a clinical PHA
window of 20-30% and a total of 0.5 million-1 million counts
(the acquisition should be for pre-set counts. Record the total
nunber of counts and the acgquisition time.)

NOTE: The resclution-distortion image will reveal changes in resolu-
tion-distortion or significant uniformity changes. This procedure is
clinically important, because these factors will affect your study
analysis. The u-iformity flood image will only provide information

on uniformity. Rescolution imaging must be performed weekly, because
uniformity will appear satisfactory in the presence of deteriorating
resolution.

FREQUENCY OF TESTS:

Uniformity Daily
Resolution-Distortion Weekly
Pulse Height Analysis As used
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II1. Other quality control procedures may be performed at monthly or quarterly intervals. These
procedures include, but are not limited to:

1. Background Flood: aflood field done without a flood source, to determine noise, background
electronic noise, and other factors affecting image quality. Obtain an image with the collimator
on the detector for a preset time of at Jeast 20 minutes. The PHA setting should be 30%. Do
not increase the irnage intensity. Record the time, counts, and image evaluation.

2. Check of Maximum Count Rate Capacity: With the detector directed horizontally into the
room and the collimator removed, set a 20-30% clinical window. Tumn on the machine to
display the received count rate. Place a syringe, containing a patient dose of 5-20 mCi of T,
in a syringe shield. Bring the syringe shield toward the detector with the lorg axis of the shield
directed at the detector. The count rate will increase to the maximum count rate, and then
maintain ("saturate”) or decrease ("paralyvze").

IV. The following quality contol procedures must be performed at least annually. You may need to
erform some of them more frequently, as vour results indicate.
g . !

1. Crystal, Detector, Resolution: Determine the detector resolution using a small point dry
source of *Tc or *'Co. The activity should not exceed SOuCi. The procedure should be
performed intrinsically with the collimator off the detector (intrinsic). The actual procedure
will depend on the electronics available and the operator's techniques.

If the resolution (expressed in % full width half max) has changed by 50—80% from the anticipated
value, you may need to examine the detector quality, PHA calibration, or measurement technique.

2. Count Rate Linearity and 20% Count Rate Loss D:termination® This should be per-
formed if changes appear in the detector efficiency, shifts in the detector resolution, changes
in dynamic procedure accuracy, or increased count rates in clinical studies caused by changes
in techniques or radiopharmaceutical agents. Follow each procedure's protocol to make these
determinatons.

V. From time to time, the system's operating conditions may warrant additional system performance
studies. Studies may include point sensitivity, linearity, and an entire imaging chain analysis,
including the computer, ECG gate, and other accessories

V1. Safety Checks: All "safery checks" must be performed at least quarterly. They may be performed
more often as indicated by manufacturer alerts.
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Personnel External Exposure Monitoring Program

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 workers whose exposure is
unexpectedly high or low.

2) Allindividuals who are occupationally exposed to ionizing photon radiation on a regular basis
will be issued a whole body film badge. A contract service will process these badges monthly.

3) Allindividuals who handle radioactive material that emits ionizing photons on a regular basis
will be issued a TLD finger monitor. A contract service will process these badges monthly.

4) Otherindividuals who are exposed to radiation on an occasional basis, such as security personne!
who deliver packages, secretarial staff, and nurses who care for patients containing diagnostic
quantities of radiopharmaceuticals, will not normally be issued dosimeters. If the RSO deems
that such personne! must be measured for exposure, a whole body dosimeter will be issued for
three months.

5) Allmonthly personnel dosimeter reports will be posted for workers toread. Workers should sign
the report when they have read it.

RADIATION SAFETY COMMITTEE

The applicant will not establish a Radiation Safery Commirtee, because no such committee is
possible in a private office. The RSO will, however, carry out the activities as established in 35.21,
35.22, and 35.23 of the CFR, the Model Radiation Safety Committee Charter, and Radiation Safety
Officer Delegation of Authority under the Appendix F of the Regulatory Guide 10.8, Rev. 2, NRC,
or an equivalent Agreement State regulation.

ALARA PROGRAM

The applicant will establish an ALARA programas outlined in Appendix G to the Regulatory Guide
10.8, Rev. 2, NRC, or an equivalent Agreement State Regulation, excepting the formation of a
Radiation Safety Committee. The ALARA concept will be applied on an 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.

2) Aongoing review of the radiation safety program, with a more formal review performed at least
annually.

3) Modifications of the radiation safety program, equipment and/or procedures, if such changes
will reduce personnel exposure.

4) Establishment of “Investigational Levels” below the applicable limit, as stated in page two of
this section.

5) Routine reviews by the RSO of the safety program (annually), occupational exposures (quarterly
and monthly), and radiation surveys (monthly).

6) Cooperation with workers to reduce exposures.

7) An educational program for all workers on radiation safety (see the “Training Program”).

_
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RADIATION SAFETY AND QUALITY CONTROL SCHEDULE TABLE

Radiation Safety Officer and Personnel Guide

to Activities recommended for the Nuclear Medical Facility

Daily Week 'y  Monthly Quarterly 6 months Anpually  Other Frequencies
e
Survey Instruments r-
Battery check ¢
Reference Check |
Calibration 1 after service
Dose Calibrator |
Geometry installation/service
Constancy 1 after service
Linearity . 1 after service
Acouracy | \ 1 installation/service
Gamma Camers l i \
PEA : 1 after service
Oniformity | 1 after service
Resolution 1 after service
COR (SPECT) 1 after service
30,000,000 Cts | 1 after service
Max X : acceptance testing
Backaround Flood acceptance testing
CR § 20% loss acceptance testing
Interlocks 1 service
Switches 1 service

* Lxposure Survey ‘
daily use areas 1 upon any incident
storage 1 o
Wipe Survey I upon any incident
Sealed Sources
Leak Test 1 upon damage
Sealed Source Inveitory 1 upon suspected loss
Sorker Imstruction
Initial Instruction H prior to first entry
Anpual Training 1 prior to first entry
Personnel Mouitoring
Prior Dose prior to first entry
Prenatal Bxposure prior to first entry
Exposure Reports 1 I
Annual Bxposure H
Accusulated Exposire wpon ternination
ALARA I H upon work changes

Bote: This is a guide: check your license for specific requiresests
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ALARA Program-—Posting of Notices/Evaluation of Dosimeters

e falinwin - i ' aty 1 :
Thc foliowing notces will be posted at the same location as the film badge (whole body) reports. The
signs are shown smaller than actual size.

ALARA

(As Low As Reasonably
Achievable)

Can you lower your exposure?

This facility is dedicated to maintaining all occupational exposures at
the lowest possible level. Please tell the Radiation Safety Officer (RSO)
your ideas for lowering exposures. Be aware of work activities that can
reduce your exposure. Let's get everyone into Level I.

NOTICE TO ALL RADIATION WORKERS

This notice should be posted with the personnel dosimetry repons

Please review the rersonnel dosimetry information onthe dosimeter report. Note any exposure levels that are
lower or higher than expected. As a facility commitied t0 maintaining occupational radiation exposure as low
as reasonably achievable (ALARA), we have established levels of exposure iower than those mandated by
current regulations. Please compare your current levels 10 those given in the followir, table

investigetional Levels
(miems per colender month)

Level | Level 11 Level 111
(Caution) {Investigate) ANNUAL WPD
1. Whole body: hesd and trunk: a0 210 %, 000
active blood-forming orgens; (0.4 m8v) (21 msSv) (0.085 Sv;
or gonads (a)
2. Lens of eyes (D) 12% 625 15,000
(12.% mSv) (62.5 mSv) (0.15 3v)
3. Hands and forearms: f[eet a5 2,100 $0,000
and ankles (41.% mSv) (210 msv) (0.5 8v)
4 Skin of whole body (o) 415 2,100 $0,000
(41.5 mSv) (210 mSv) (0.% 8v)
Action leveis are svaluated monthly Level | action levels are set st

approximetely one-tenth of one-twelfth the Annual Limits. Level 11
sction levels are set st one-half of one twelfth the Annusl Limits.
(a) Total Bffective Dose Bguivalent {TEDE)

(b) Lens Dose Bquivalent (LDE)

(e} Skin Dose Bgquivalent (SDE)

Data derived from 10 CFR 20.1201 and 10D~91.435 (FAC)

Aher reviewing the current report, please contact the Radiation Safety Officer (RSO) f you have any suggestions 1o recuce
your exposure. Also contact the RSO fl your exposure status has changed or may change This includes changes in your
activities, types of procedures or technigues. Please immediately contact the RSO ff you are pregnant.

Aher reviewing the report, please inftial the repor next 1o your name 10 indicate your review

NOTE: This report has been reviewed by the Radiation Safety Oficer. I areas of concern have been noted, you will be
contactec for a satety review

See the next page for other notices related 1o ALARA and facility Radiation Safety.
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ALARA Program—Emergency Notification/Posting of Notices

The following notices will be posted with complete informaton. The information required on these
notices cannot be obtained until a license is issued and the facility is implemented. The notices should
be posted 1) atroom entrances where radioactive materials are used and 2) in the room's radioisotope
storage and manipulation area. The "Notice to Workers" sign will be also posted on the employee
notice board for employee viewing. The signs are shown smaller than actual size.

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, amendments, operctional procedures, and
all related materials and communication can be examined by contacting
the individual listed below.

License Number: Issued:
Contact: Telephone:

Complete all information on this notice before posting

NOTICE

Raa oactive materials may be located within this room. H present, the
location of radioactive materials is clearly identified by the radiation
symbol and the words, *Caution: Radioactive Materials.* Incase of an
emergency involving this room or the materiais within the room,
contact thie Radiation Safety Officer (RSO) listed below.

Contact: Telephone:

Complete all information on this notice before posting.
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Specific Elements of the ALARA Program Management

We follow these procedures in addition to standard procedures for using,
receiving, and disposing of radionuclides, for routine equipment surveys
and procedures, and for radionuclide and incident handling.

1. We document all radiation workers’ prior exposure history before
issuing dosimeters to them.

We issue a body dosimeter, or film badge, to all radiation workers.

In addition, we issue a finger TLD dosimeter to workers who use radio-
nuclides (receipt, administration, etc.), and exchange the dosimeters
at monthly intervals.

Prior to using radionuclides, each employee is instructed in at least
the following:
1. fundamental radiation effects and levels of exposure
. investigational levels established in the facility ALARA management
standard ALARA procedures
prenatal exposure policy
license authorization and conditions
standard operational procedures
location and control of all hazards in the facility
proper operation and use of radiation detectors

4. The authorized user/RSO or another experienced worker closely observes
all new employees in person for their initial period of operation, to
confirm proper techniques and answer a.y questions.

We evaluate personnel exposure on a monthly basis. All exposures
should be below Level I (0.1 times one~twelfth the Annual MPD, or 40
mrem for the whole body or 415 mrem for hands & feet). We closely
review any exposure below this level to decide whether the work
activity justifies any higher exposure. If the worker received more
than Level 1 exposure, but less than Level II (0.5 times one-twelfth
the Annual MPD - 210 mrem to the whcle body, 2,100 mrem to the

hands and feet) we will review the exposure records with the individual
to determine possible technigques for exposure reduction. If the
individual received an exposure egual to or greater than Level 11l

(0.5 times one-~twelfth the Annual MPD) the causes of the exposure will
be investigated and the employee counseled as necessary to recduce the
the likelihood of additional exposures above ALARA. The results of
tihe investigation will be recorded and operational procedures may be
modified to prevent further exposures at these levels. These additional
procedures may include the use of additional dosimeters, measurements,
or administrative remedies.
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Routine Responsibilities of the Radiation Safety Officer

The licensee has appointed a Radiation Safety Officer (RSO) to implement the radiation safety
program. Through the RSO, the licensee will ensure that radiation safety activities are being
performed according to ALARA and other approved procedures, conditions, and regulatory require-
ments. The RSO's activities include, but are not limited to, the following:

L. Investigating all incidents, including unexpected exposures, accidents, spills, losses, and theft;
unauthorized receipts, uses, transfers, and disposals; and misadministration, adverse reactions
and other deviations, including biohazard incidents.

2. Holding all of the materials required for the radiation safety program in a single binder or file,
including notices, regulations, and related documents and procedures for the following:

Authorizing the purchase of radioacti ‘e material

Receiving and opening packages of radioactive material

Inventorying radioactive materials

Storing and using radioactive material

Taking emergency action if material is lost, stolen, spilled or subjected to other operational
deviations

Checking survey meters, safety, quality control, and performance

Disposing of radioactive material

i L

gl

Training personnel who frequent areas where radioactive material is received, used or stored
Recordkeeping required by the regulatory agencies, including OSHA

-

3. Briefing management (the licensee) once each year on the radioactive material program.

4. Establishing personnel investigational levels, investigating the causes, and developing preven-
tative actions when these levels are exceeded.

5. Approving or disapproving minor changes in the radiation safety procedures that do not interfere
with safety, with the advice and consent of management (the licensee).
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6. Removing the workers from an exposed area, documenting the investigation, reTaining
workers, and modifying procedures and/or the physical facility when reporable exposures
oceur (of more than 1,250 mrem per 13 weeks 1o the whole body or 12,500 mrem to the hands).

If and when the RSO finds thar it is reasonable to resume actvites, the workers will be allowed
to resurn to their dudes.

Providing female radiation workers who are anticipating pregnancy with a second, abdominal
film badge. The worker will be instructed 1o tel) the RSO whes pregnancy is coafirmed. When
pregnancy occurs, female workers will wear an abdominal film badge to monitor the poteatial

prenatal exposure. The workers’ abdominal exposure will be limited to no more than 0.5
rem for the total duration of the gestation period. If after declaring pregnancy it is
determined that the exposure already received is within 0.05 rem of the 0.5 rem limit, the
exposure will be Limited to 0.05 rem for the remainder of the gestation period.

8. lmmediaely invesdgatng and documentng spills, containdicatons, and other abnormal
occurrences. Corressve actons will be guided by the individual event.

9. Bioassay will not be necessary, as no ¥ unsealed sources will be used. If the RSO suspec:s that
racioactve material was sosorved or ingested, he/she will bicassay the worker's urine, saliva,
and/or blood with the gamma carnera. As with all other moritoring, the RSO will hold these
records in the facility.

10. Establishing a “Quanesly ALARA Audit.” This audit will review personnel exposure, surveys,
incidents, bichazards, and all events related to the safety of personnel. This audit will be used
by management 1o review the program., evaluate risks, and establish changes that may be
required to keep all exposures ALARA.

11. Establishing an “Annual Facility Review,” evaluating all incidents and the overall safety of
personnel. The yearly review will be presented to management, all radiation personnel, and
others involved in faciliry operaton. This review will be included in an annual educational
program for all radiation workers.
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Environmental Monitoring

To assure compliance with 10 CFR 20.1301 -1501 of the Code of
Federal Regulations Dose limits for individual members of the public, the
licensee will establish a program of environmental monitoring. Elements
of the monitoring program will consist of (1) 24 hour environmental using
thermoluminescent dosimeters, and (2) radiation exposure surveys
conducted in the unrestricted area.

The area to be monitored will be chosen as that area most accessible
to members of the public and considering the probable occupancy time in
that area by any on: member of the public. The licensee will assume a
member of the public occupying the monitored area to be accompanying a
patient for a test and waiting a period of 4 hours in this area. The area to
be monitored is marked with the symbol "*" on the facility floor plan.

Sheuld significant operational changes occur, the Radiation Safety
Officer will determine the appropriateness of revising this environmental
monitoring program.
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Procedure for twenty-four hour environmental monitoring:

The licensee will use thermoluminescent dosimeters (TLD's) as
environmental monitors, and will evaluate the exposure received by the
dosimeters on a per three month basis.

The licensee will set a trigger level using a 10x safety factor to
initiate action by the RSO.

Factors:

100mRem/yr

4 quarters/yr

Iperson x 4 hours occupancy
2184 hours monitored

Safety factor for trigger level = 10

Three month limit = = 25mRem

Occupancy factor = = .002

Calculations:
25mRem

rt—— . ] ®)
002 x 10 =1250 mRem

Trigger level =

The Radiation Safety Officer will evaluate the environmental
readings each monitored period and take appropriate action should the
three month TLD reading trigger level be reached.

Procedure of radiation exposure surveys:

The licensee will perform radiation exposure surveys using the
survey instrument in the unrestricted area indicated not less than each
week of use after a daily supply of radiopharmaceuticals has been
received. A trigger level of 2 millirems per hour net of background will be
set to initiate notification of the Radiation Safety Officer.
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Leak Testing of Sealed Sources

The procedure for leak testing of sealed sources, referenced elsewhere in this application, 's given
below. Leak testing of sealed sources will be performed every six months.

1.
2.

Our facility will list all sources to be leak tested. The list will include the followiny information:
(2) radioisotope, (b) activity at a specific date, (c) the physical form of the source.

Each source will be wiped ("swiped") with a cotton swab, using caution to not touch the source
with anything other than the swab. The source will be shielded as much as possible. Each swab
will be identified according to the tested source. The operator will use caution not to become
contaminated with the swab or source or to allow swabs to be cross contaminated.

After counting a gamma reference source of '®Ba or '7'Cs, count the "swipe swabs" with the Nal
well/scaler under the same conditions to determine if any counts (activity indication) are
present. Testing will determine the operation and detection sensitivity of the system.

If no above background swipe-swab counts are present, 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 uCi using the cpin/uCi determined from the reference source (these are
the same calculations performed in the Removable Contamination Survey).

If the swipe-swab activity is 0.005 uCi or more, the RSO will be notified and the source
withdrawn from use. The source will either be repaired or discarded according to the Waste
Disposal Procedures.

Sample Record Form for Wipe Testing of Sealed Sources

Attachment K

C. Calibration Factor ¥/, =

instrument:

STANDARD--Radionuclide:

Date Time By ASSAY-Date Time By
SAMPLE ANALYSIS
pactive Material Swipe Gross .. Bkg. . Net , uCi WCi
isotope |Activity | Form 3 cpm cpm com cpm notes
STANDARD ANALYSIS
A. Assay uCl x Decay Factor = uCi
B. Grosscpm = Netcpm

- Bkg. cpm
|

&

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 cpmtouCi)and
totest detector sensitivity are license exempt. These sources, therefore, are not part of this application.
These sources will consist of '*Ba or *’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 analysis calculated according to the recommended format of the
International Commission on Radiation Units and Measurements, Report 12. Each source has a
certificate of radioactivity calibration from NEN.

Each source will be 0.1 uCi, calibrated to £3-5% accuracy. With the Nal (T1) well/scaler, these sources
can be expected to produce more than 2,220 cpm per 0.1 uCi, or 111 cpm/0.005 uCi, even if the
efficiency of the system is only 1%. This efficiency 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. Analysis of the sample indicated ________ uCi of remov-
able contamination, which meets the requirements as established under this license.

If the sealed source does not meet the requirements as established under the license, because more than
0.005 uCi of activity can be removed, the source will be removed from service and labeled with the
following information:

Leaking Source-Do Not Use

Date operator
This source was wipe tested on the above date. Analysis of the sample indicated uCi of remov-
able contamination, which does not meet th2 requirements as established under this license. This source
MUST NOT BE USED UNDER ANY CONC'TIONS UNTIL CERTIFIED AS REPAIRED OR RENDERED
SAFE BY THE RADIATION SAFETY OFF!..cR. if you have questions, call:

Note: The reference source will be of the same type or spectrum / energy-gamma flux as the sample
10 be assayed.
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L LEAK TEST REPORT

License { Licensee

Licensee Address:

Date Samples Taken: ________  Date of sample Analysis Date Next Test Due
Sample data:
Muclide Serial Source| Source | Swipe | Sampie | Bkg | et | Std | dpm/2.22 | Sample | Action
Source |Number Use Forn | method | cpa | cpa | cpa |dis/ct| «E6 dpa pei *

b

* Action to be taken if sample analysis exceeds 0.005 yCi: Label the source "Leaking source-DO MOT USE".
Remove the source from service and repair or replace. In addition, pertozx a contamination survey for
resovable contamination. (MOTE: -E6 dpm is equivalent to x10° dpa or x10° d min™)

CALIBRATION INFORMATION:

Date of data analysis:
Detector Nal(?1) 3" shielded

Sources:
Calibration: Ser. ¥o. Assay Date
tesiun
obalt
ugllli\ll
Activity on
oy —— Wi (____ years decayrd-D.P.=.___)
g —— MCi  (____ days decayed -D.F.=.___)
"8 i years decayed-D.F.=.____)
Data: (Averages from 3 counts each) Calculated Dpm Bfficiency:
Packground bcpa n/a
Cs ncpa dpn ___ disintegrations ct™
- ncpa dpx — disintegrations ct’!
u ncpa dpe ___ disintegrations ct™
By: Date:

® X Systems, Inc.  Licensed leak testing service COLO 751-01.
- < .

517! Eldorado Springs Drive, Boulder, CO 80303 (303) 499-4099
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Rules for the Safe Use of Radiopharmaceuticals

The “Notice™ shown below outlines this facility's procedures for safe use of radiopharmaceuticals. This

notice, shown in areduced size below, will be posted at full size in any room where radiopharmaceuticals
are used.

NOTICE

RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS

1. Read and understand the material in the license, the license application, and all other
documents related to the license and its conditions of operation.

2. Only authorized personnel may use radiopharmaceuticals. Radiopharmaceuticals may
only be used in ways authorized by the license.

3. Personnel dosimeters (body film badges) must be worn in areas where
radiopharmaceuticals are stored, prepared or used. Personnel dosimeters must be wom
when radiation workers antend patients containing radiopharmaceuticals.

4. Finger dosimeters (TLDs) must be wom while preparing, assaying and administering
radiopharmaceuticals. TLDs must also be worn while holding patients during nuclear
procedures.

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

6. Disposable gloves must be wom while administering radioactive materials to patients,
Wear gloves whenever you are handling radioactive materials.

7. Use shielaed containers ortongs while handling sources. Nevertouch sources with your
hands

8. Never piperte any materials. radioactive or otherwise, by mouth.

9. Do not store food, drink, or personal effects in areas where radioactive materials are
stored or used.

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

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

12. Use syringe shields for preparing and administering patient doses.

13. Assay each patient dosage in the dose calibrator before administening it, to ensure that
itis within 10% of prescnbed activity. If dosage is not within 10%, do not administer
the radiopharmaceutcal.

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

15. Use acan, wheelchair or tray to move all radioactive matenals. Never leave radioactive
matenals unatiended.

16. Before administering the patient's dosage, complete all radiopharmaceutical quality
control procedures and records. Check the patient's name and ident fication, 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 radiocactive material. Avoid any contact with patient's blood or body fluids.

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

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

20 Survey all radioactive material storage, preparation and administration areas for
contamination at the end of each week in which radioactive materials were received,
manipulated orused. Use wipe test (wipe, smear or swipe) to survey. If contamination
is found, notify the Radiauon Safety Officer and decontaminate or secure the area for
decay

——
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Radiopharmaceutical Control Notices

The following notices will be used in the radiopharmaceutical 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 Decay In Storage (DIS)
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RESTRICTED RADIOSOTOPE
STORAGE AREA

Admittance only by Authorized Per-
sonnel with Dosimeters and in Com-
pliance with Operational Procedures.

Radioisotope Storage Area
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Procedure for Spilis

Attachment M

The following procedures for major*® and minor® spills will be followed in our facility. These procedures
will be posted, in larger form, and used in the employee training program, as indicated in that section.

NOTICE
SPILL PROCEDURE

MINOR SPILLS

Notify all persons in the area that a spill has occurred.

Prevent the spread of contamination by covering the spill area with absorbent paper. Secure the area.

Survey all personnel in the areato ensure that they are not contaminated. If contamination is present,

decontaminate.

With the RSO or another person (not involved in the spill), monitor with a GM survey meter.

Determine the margins of the contaminated area.

Clean up the spill using disposable gloves, foot coverings if needed, and absorbent paper. Remove

the paper covening the area, clean side out to avoid contamination, and place in a plastic bag for

transfer to the radioacuve waste container. Clean the area, decontaminate, and place all wipes,

papers and gloves in the bag for transfer to the waste container.

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

7. Complete the "Radioactive Spill Repont” and the "Radioactive Spill Contamination Survey.”

8. With the RSO, evaluate measures 10 be taken to prevent such spills in the future.

MAJOR SPILLS

" A WN-

1. Clear the area by notifying all persons in the room that a spill has occurred. Use caution that no
contaminated individuals leave the area.

2. Prevent the spread of contamination by covering the spill area with absorhent paper. Secure the area.

3. Corfine potentially contaminated personnel to an area in the same rvom where they can be
moritored and decontaminated. Take care that personnel do not spread the contamination. Survey
personnel and have them leave the area if no contamination is found.

4. If practical (without spreading contamination), shield the spill. Don't allow contamination to spread

Or yOour exposure to increase.

Close the room and secure the area to prevent entry. Post a notice on the door 10 indicate that entry

is prohibited.

Notify the Radiation Safety Officer (RSO).

Follow the direction of the RSO to decontaminate the area, complete required documentation, and

evaluate the incident

ek o

Personnel Decontamination Suggestions (First Steps):

a) Remove contaminated clothing and store for evaluation and decay.

b) Flush the skin with tepid water, 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. Use as little water as practical.

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

*The applicant considers a “major” spill to be a release of more than 50 mCi ™ Tk, or more than 25
mCi of ®'T1. A major spill may also be defined as one in which a potential exposure rate of more than
10 millirems per hour could occur. Sealed sources, being solid material, cannot spill. If sealed sources
could spill, values for a spill considered “major™ would be adjusted upward.

R A T R IIC e
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Radioactive Spill Documentation

The following document, “Radioactive Spill Report,” will be completed for all radioactive spills,
including major and minor spills. This report will be used as an operational document for each
- evaluation and documentation of spill incidents. In addition, each incident will also require a
completed “Radioactive Spiil Contamination Survey” report.

RADIOACTIVE SPILL REPORT
{Complets for all Radicactive Spilis)

“
L INCIDENTS
Spill: Date Time Location
Radionuclude. Isotope Form Est. Acavity

Person controlling incident
. SPILL AREA (diagram)

Noie: show the spill area and extent of spill on this drawing

. EVENT
A. Personnel Present* Personnel Contamination Resulis®*

®inciude patients and other “non-personne]”
**Use the back of tus sheet 1 indicsie decontamination, monitoring, bioassay or other actions

B. Describe the incadent

C. Evaluae the magnitude of hazard associated with the incident

D Describe all reporting and related actions taken

E. Describe follow-up actions wken to prevent recurrence

Report compleied by Date
S igaacare
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Radioactive Spill Documentation—Continued

The following document, “Radioactive Spill Contamination Survey,” will be used to determine the
location, extent and decontamination of radioactive spills. The survey will be done with the GM
survey detector system. This docurnent will be used in addition to the “Radioactive Spill Repor,”
printed on page M 2 of this application. Please also see Attachment K 2.

RADIOACTIVE SPILL CONTAMINATION SURVEY
{See “Radicactive Spill Report”)

I. INCIDENTS
Spul: Date Time Locaton
Radionuclude Isotope Form Est. Acavaty

Person controlling incident

Il. SPILL AREA (diagram)

Noie: show the spill area and extent of spill on this drawing

i, SURVEY
A. Exposure Instrument Probe
B. Swipe Instrumen: PHASE Kev to Kev
Inunal Decontamination
Location # mRhr mR/hr dpm/100cm? Comments

V. ADDITIONAL CONTAMINATION NOTES
{(Personnel, Clothes, Equipment, etc.)

Descripuon Contamunation Disposition
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PERSONNEL
DECONTAMINATION SYSTEM

Do Not Obstruct Access to these Materials

EMERGENCY MATERIALS

|
|
|
!
!
|

RADIOISOTOPE
CONTAMINATION AREA

Do Not Enter this Area
without Permission of the
Radiation Safety Officer
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Decontamination Procedures

General Rules

A
B.
C.
D.

E.

B
-
D

Contain the contamination—never allow uncontaminated areas 10 be contaminated in the
clean-up process.

Avoid any activity release from the restricted area by immediately isolating the suspected
area. It is acceptable to "overreact” to the spill by initially isolating an area significantly larger
than the initial spill site.

Address personnel contamination before decontaminating the facility.

Obtain others' help to monitor and carry out decontamination procedures and other
activities.

Always follow the license conditions and established protocols for spills, surveys, and
documentation.

. Personnel Decontamination
A.

If physical injury requires medical attention, administer care immediately. Keep in mind
that contamination may be present.

. Decontaminate eyes by washing them with the eye wash solution from the "decontamina-

tion kit." Wash eyes over a sink, and allow the water to flush down the drain.
Remove all contaminated garments, i.e., laboratory coat, gloves, etc., and step onto an
uncontaminated surface to monitor residual activity.

. Use the following decontamination techniques for skin decontamination. Take great care

not to spread the contamination to clean surfaces during these procedures. Decontaminate

in a sink, and allow the water to flush down the drain.

1. Flush the surface with repid water, and remonitor for removal/residual activity.

2. Wash with NUC-WASH I and rinse with tepid water. Remonitor for removal/residual
activity.

3. Wash with NUC-WASH II and NUC-WASH III, if necessary. With each wash, and
rinse with tepid water and remonitor for removal/residual activity.

4. If NUC-WASH IIl is used, and residual activity exists, use a soft brush on the skin.
AVOID BREAKING OR IRRITATING THE SKIN.

5. If residual activity persists after all decontamination steps are completed, and if the
RSO agrees that additional decontaminations are not warranted or practical, then
ensure that the contaminated area is not further spread and contaminated materials are
notingestecd. Adding moisture to the skin may allow contaminated skin torelease more
activity after a few hours. At that time, washing the skin again may be helpful. If hands
are contaminated, cotton gloves may absorb moisture containing activity and prevent
contamination from spreading.

6. Determine the value of performing Bio-Assays on the individual for any ingested or
inhaled activity. These Bio-Assay techniques include, but are not limited to: nose
wipes, saliva samples, and/or after a few hours, blood and/or urine samples. If any Bio-
Assay samples are obtained, the personnel exposure records must show the nature of
the samples, and the numerical results of their analysis.

7. Complete all required records, including the appropriate spill, personne! exposure,
ingestion, or incident reports.
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IIL Surface Decontamination
A. Avoid all unnecessary exposure of personnel during decontamination, and never allow
uncontaminated areas to become contaminated during these procedures.
B. Consider using radioactive decay as a decontamination technique if the activity can be
isolated and secured. .
Wear booties, gloves, a laboratory coat and, if possible, an apron, or other materials that will
allow easy removal of contaminated articles.
Cover all "wet” areas with absorbent papers.
Monitor the area suspected of contamination, and identify its outer limits with a marker or
barrier.
Place absorbent pads adjacent to the area to prevent exposure to decontamination personnel.
Decontaminate the outer margins of the area with the appropriate NUC CONTAM Solution
(A, B, and/or C,) working inward toward the major area of the spill.
1. Use a minimum amount of solution and water.
Clean successively smaller areas
Use tongs; don't touch the wipes or decontamination materials.
Place all contaminated materials in plastic bags for Decay in Storage (DIS).
After decontamination, place absorbent paper over the "clean” area to avoid contact
with residual activity.
6. When all areas are decontaminated and released, they must be swipe tested for residual
activity.
7. Complete all required spill reports and records and document the decontamination.

om mo 0

B W

«Notes: If the surface is waxed, 3 wax remover may help remove the contamination. When using a brush or
abrasive instrument, use care not to damage the surface, puncture the protective gloves or spread the
contamination through moisture drops or mists. Be careful not 1o contaminate the survey meter.




NOTICE

Recelpt of Packages
Containing Radloactive Materials

When packages containing radioactive material are delivered, have the carricr agent
(delivery person) wait in the reception area. Call the nuclear technologist or the
Radiation Safety Officer.

If the nuclear technologist or the Radiation Safety Officer are not available, then
follow the instructions below.

1. Have the carrier's agent place the package on a cart or wheelchair.

2. If the package is damaged, or shows signs of heing wet or having been wet,
immediately contact one of the individuals listed below.

— Demand that the carrier's agent remain at the facility to be monitored.

— Determine whet. 2r the person or the vehicle is contaminated.

— Do not touch the package or allow others to touch the package. Remove the
package, on the cart or wheelchair, to a secure area, such as the nuclear
medicine room. The RSO or other authorized personne! will examine the
package in that room.

3. If the package is not damaged, and shows no signs of being wet,
- Sign the receipt and retain a copy.
— Transport the package to the nuclear medicine area on the carnt or wheelchair
— Place the package at the location marked, "Radiopharmaceutical Receipt
Area,” and lock the room.

Note to cleaning, security, and other personnel—if packages are delivered before
or after regular working hours, you are not authorized to receive the package and
must refuse it. The carrier’s agent may not leave the package at the facility during
non-working hours. If you have any questions, contact one of the individuals listed
below,

Radiation Safety Officer:

Nuclear Medical Technologist:

I
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1.

2.

Procedure for Safely Opening Packages that COntain Radioactive naterial

APPLICATION POR HATERIAL LICENSE Attachment 0O

Wear rubber or latex gloves to prevent hand contamination.

Visually inspect the package for any sign of damage, such as
wetness, stains, etc. If any damage is noted, immediately notify
Radiation Safety Officer (RSO).

Measure the exposure rate from the package with a GM type survey
meter (side window) at one meter, and then at the surface. If the
exposure rate is higher than expected stop and notify the RSO for
specific instructions before proceeding. (Exceptions: See 20.1906)

NOTE: Maximum surface exposure rate of labeled packages:
White I-0.5 mR/hr, Yellow II-50 mR/hr, Yellow III-200 mR/hr.
None of these rates should be exceeded. (DOT 49 CFR 172)

Wipe an area of 100 sqguare cm to evaluate the possible presence of
removeable contamination. Measure wipes using a sodium iodide true
detector to insure dpm do not exceed regulatory limit. (See 5f2)

If the initial surveys are satisfactory, open the package according
to the following procedure:

a. Remove the packing slip.

b. Open the outer package according to the supplier’s instruct-
ions, if 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
broken seals and loss of volume, moisture, or stains on the
packing material. If anything is found in an unexpected
condition, immediately notify the RSO.

e. Remove the source container and place it on an absorbent pad.

f. Remove the emptied shipping box to an area with low background
exposure, and survey with a sensitive GM survey meter. If
box is contaminated:

i. Treat as radioactive waste and remove for DIS.

2. Wipe the external surface of the final source container.
Assay the wipe in a low background area for any removable
radiocactivity. Use the procedure for wipe assay as
established in the "Contamination Survey Record" (section
III) to determine the sample counts to dpm.

3. Notify the RSO.

g. 1If the shipping box is not contaminated, remove and obliterate
the radiation labels before discarding 1n the in-bouse¢ trash.

Recheck the contents of the package to be sure it is the ordered
material.
Check the source’s activity in the Dose Calibrator.
Log the material on the correct Radioisotope Distribution Record.
Finish the "Radioactive Material Package Order and Receipt Record,"”
on the next page of this section.

DIS -~ Decay In Storage dpe - disintegrations per minute

h* = s

B ————— ———
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Attachment P

Radiopharmaceutical Records

Records of the radiopharmaceutic
assay and person administering the material will be maintained by
completed on the forms shown

same information.

UNIDOSE RECORD: RADIOPHARMACY RADIOPHMARMACEUTICAL UNIDOSE RECORD

RECEWT Date

ol 42

al, supplier, date, ime, activity, pati

low, or on a form supplied by

Add

the radiopharmacy containin

PACKAGE RECEIPT AND MONITOR RECORD

Tne

am/pm By

Pachage Conanion
Ncies

. Swrtace Exposure Rawe

Confirmanon witr Ordor
mAtw Comarmination

dministration
. dAdd W WV

. These record

g

Prescrption Record
| Actavry Boope

j Dose Calibrator
| Pre-Agmunistirgion

| Actary Cheock

} Py e Time

{ Dmposal Record

| Disposal Route

Exp. Do
Dute

| Feturnes © Redopnermacy

1 Prescnption Record
Baxope

{ Dose Calibrator

l Aty
| Putiom _ Time

[ Pre-Agrmn s rgiion
Actonty Cheex

S .

IDsoout Record Exp. Date
Disposal Route Owte
Rrtumes © Redopne e oy

-

| Prescription Record

| Actrry BaODe

Dose Calibrmor
| Pre-dominmrmion

| Actwrty Chacs

Dwposal Record Exp Data
Dispose Route Dwte
| Retumed © Rediopnsmacy

——

-

| Putiem Tire
L
I

Prescription Record
Activity — BXODE
Putiem Tire

{ Dome Calibrator
| Pro~Aomenmtranion

[u-.mcm .

Daspnsal Record Exp. Date
Drsposal Route Dute
Retumec © Rndnprarmecy

Prescnptio Secord
Acimty Batope

Form

i Dose Callbrator
I Pre-Aomun strnon

Pxiem Tre

B

| Aztvrty Chees

Deposal Record Exp. Date
Dispose Routs Dete
Retumed © Reocpnermecy

UNIDOSE RECORD:

ISOTOPE

FORM

Nole: compiete the Order and Recwip! Record betore eniering any information on this form

b | | |

Qauormon

| AsmwnsTmon

Deme Caniraror

{Rucarwed 'Suppber [Lors (Acowty | Dms | Terw | D

[ Tirw

Acowry Chacs

Exw | Prem |

[Narre  Murow | By

|
| Dae
|

|

-

|
i
!

it

|
|
i
i

l
l
T
!




Radioactive Material Package Order and Receipt Record

Order __ |Neceipt [Package]  Radioactive Material____ | Package [Exposwe _____ Contamination ny
“Date | By pate T Time | 1D # | isotope | Total Activity] Form |Condiion] 1M | Surtace | 85 | Net Ext| Net Wt | die Net Ext [Net Int
(mCi) mAme | mAme | (cpm) | (cpm) | (cpm) (dpm) (dpm)
Package Condition Acceptabile (A) Trigger Levels: Exposure Rate
im = NA

Damaged (D)

Wet/Discolored (W)

Uneven Exposure

Rate (U)

Radioactive | Surface < 0 Smremvhr
Radioactive Il Surface > 0.5 1o <50 mrem/iw
Radioactive ¥l Surtace > 50 to <200 mremvhr
2x BG (BG determined individually for sach site) surface for emply packages

Contaminailon

Package Wipes 22,000 dpm

©1995 NC Systema, inc., 5171 Eldorado Springs Drive, Boulder, Colorade 80303, ~00-548-4024

tm = > 0 to < 1.0 mremvhr
tm=> 10 to < 10 mrem/hr

1287 NCS 12/94

ASNIDIT TVIHILVIN 204 NOLLYDINddY

¢ d wawyoeny
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Nuclear Record System

Muciide:
Form:

UNIDOSE DISTRIBUTION RECORD

Usie
Heceived

Suppher Assay
Date

Time

—e

| Patient ©
(lmmn

| Prescription
| Ciinical Proc
E Pres. Activity

| Dose Cal

-_—

|
e |
—_—
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Procedure for Area Surveys
Ambient Exposure Surveys

1) All areas where radiopharmaceuticals are used, stored, prepared,
or administered will be surveyed with the GM survey detector at the
end of each day.

2) Areas that are used only for radiopharmaceutical waste storage where
there are no daily activities, will be surveyed with the GM survey
detector at the end of each week.

3) The above survey information will be recorded on the "Ambient
Exposure Survey” form (see next page), and the RSO will be notified
if unexpectedly high or low levels are found. Prompt notification
is particularly important where radionuclides should not be present
or levels exceed established values.

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

Removable Contamination Surveys

1) All areas where radiopharmaceuticals are used, stored, prepared, or
administered will be surveyed for removable contamination at the end
of each week that radiocactive materials are used, by means of a
sodium iodide detector system, or one of comparable sensitivity.

2) Areas that are used only for radiopharmaceutical waste storage,
where no daily activities take place, will be surveyed at the end
of each week by wipe or swipe testing using a sodium iodide detector.

3) The above survey information will be recorded on the "Contamination
Survey Record" report form (cee page three). The RSO will be
notified if removable contamination greater than 1000 dpm per 100
square cm of 57-Co, 99m-Tc, or 201-Tl is found. Also notify RSO
if 100 dpm per 100 sqguare cm of any other radionuclide is found.
This assay will use "swipes" or "wipes", as indicated on the third
page of this section.

4) Removable contamination surveys will be completed as part of the
"spill" procedure.

Contamination Action Levels: (dpm/100 square cm of surface
contamination)

Contaminant Radionuclide

Area 57Co, 99mTc, 201T1 All Others 1
Unrestricted or 2000 200

Uncontrolled Areas

Controlled or 20,000 2.000
Restricted Areas
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Contamination Survey Record Form

The form used for this survey is found below at a reduced size. The facility's floor plan will be

reproduced on the form. Numbers on the floor plan will indicate the location of “swipes.” The type

of “swipe” that will be used is listed beiow on this page.

CONTAMINATION SURVEY RECORD
{Survey for Removable Contamination)

Survey:  Dale Time By Assay:Date = Time_ By e
nstiument: b PHAXE Kev lo Kev
Standmd:  Radionuclide Assay: Activity Dale

L SURVEY AREA

i. SAMPLE ANALYSIS

Swipe Gross Bkg. _ Net dpn‘ dpm
s cpm g cpm - CP. Action «aken™

*hom “Standard Analysis” below
**see "Conlamination Action Levels” below

L STANDARD ANALYSIS

A Grosscpm =~~~ —Bkgcpm = Net cpm

B. Assayucdd = x DecayFacior = uCl

C. i e m2221x W‘innu = dpm |

D. Caiibration Faclor*/, = Netcpm/dpm = = cpm,/dpm

V. CONTAMINATION ACTION LEVELS (dpav 100 cm’ of swilace contamination)
Contaminant Radionuclide

Ares *Co. . ™0 All Others
Unresiricted areas and persoinel clothing 2,000 200
Resuicted areas and prolective cloihing 20,900 2,000

“SWIPE™

Divection”

1. Complets ihe lower panel.

1 Pace this panel on the dry suriscs lo
Do Wl vey sl

1. Using the index Hinger, lightly press the
swipe o the suriace {1 o)

4 Wipe s distance of 100 cm lor 8 sample
ase of 100 o*

5. Fold the swipe withi he 3ample aree on

e mde
Huis.
— Avold louching the surlace o swipe
with yous Hinge:
Do Aot 334 08d ROOWN COM MTHNS1ION
—De not c1ows conlamingis ihs swipe
Assticacue Conlamnation Wiss
Sampile §
Locstion
Dete: __ Time: _:____
Anaiysis (dpmj e
mmn e
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Ambient Exposure Survey Record Form

The form used for this survey is shown below at a reduced size. The facility floor plan is
reproduced below. Measurements cre marked at their locations.

AMBIENT EXPOSURE SURVEY
(Survey for Source Exposure and Contamination)
Instrument: Probe:
Date of Calibration: Reference Check: mR/hr
. SURVEY AREA
Il. SURVEY

Identification of Location and Exposure in mR/hr
Surveyed by: Date: 1 2 3 4 5 € 7 & 9 0 1 2 Operator Action*

*See "Exposure Action Levels” below.

Il. EXPOSURE SURVEY ACTION LEVELS (mR/hr of ambient exposure)

1. All areas Any unexpectely high or low levels
2 All areas Any exposure where radionuclides should not be present
3. Unrestricted areas 2.0 mR/Mr or higher

4 Restricted areas £.0 mR/r or higher
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Radioisotope Waste Disposal Procedure

Disposal By Transfer

1)

Return spent syringes and unused sources from the radiopharmacy to the supplier. Rerum
materials from the radiopharmacy only 10 the supplier. Retain records of all materials returned
to the radiopharmacy with the “Radiopharmacy Radiopharmaceutical Unidose Record” form,
located in the Radiopharmaceutical Record section of this application.

Disposal By Decay-In-Storage (DIS)

1)
2)

3)

4)

3)

6)

Shon-lived material, i.e., materials with a physical half-life of less than 65 days, will be disposed

of by DIS.

Radioisotopes that are currently active (activities not used or returned to the radiopharmacy) will

be keptin the lead storage container for not less than two half-lives. These will then be transferred

to the DIS storage container, as described below, after the radiation label has been violated and

shielding removed.

Syringes and capped needles will be placed in a separate container for eventual disposal (after

DIS) in compliance with state ar.d local public health regulations .

Injection paraphernalia (swabs, gauze, tubes, and other contaminated materials) will be placed

directly in the DIS containers.

All materials placed in the DIS container will have the radiation labels violated and the shielding

removed. These materials will be placed in 2-ply plastic bags inside the container . When the

bag is full, or every few weeks, the bag will be sealed with string or tape and identified with the

date sealed, the longest-lived radioisotope in the container, and the initials of the person sealing

the container. The bag will then be contained for additional DIS, if required. No material will be

disposed in less than ten half-lives of the longest half-life in the container.

Prior to disposal, as in-house waste, the bag will be monitored with the following technique:

a) Check the GM survey detector for proper operation

b) Remove the bag to a low-level background area (less than 0.05 mR/hr)

¢) Monitor all surfaces of the bag

d) If there is no exposure above background, discard the bag. If the bag still shows exposure,
return the bag to DIS

e) Complete records of DIS will be maintained on the “Disposal By Decay In Storage Record™
form, located on the next page.

Note: Sealed sources ('Co, *Ba, and '¥'Cs) that must be disposed of by the applicant will be
transferred to a supplier who is licensed to receive such material. This transfer will be completely
documented by the applicant prior to disposal.
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APPLICATION FOR MATERIAL LICENSE

DISPOSAL BY DECAY-IN-STORAGE RECORD
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Attachment R3

RADIOACTIVE
WASTE MATERIALS

RADIOPHARMACEUTICALS -

TO BE RETURNED TO
THE RADIOPHARMACY
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NRC FORM 877

[

LICENSE FEE REQUIREMENTS

U.S. NUCLEAR REGULATORY COMMISSION

LICENSE FEE AND DEBT COLLECTION BRANCH
DIVISION OF ACCOUNTING AND FINANCE
OFFICE OF THE CONTROLLER

U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 206660001

ALLIANCE MEDICAL SPEC
ATTN CAROLE RITCHIE

ADMINISTRATOR
76 WEST GLAMORGAN STREET
SUITE 101

ALLIANCE

ALISTS

INC

44601-2809

TYPE OF ACTION
NEW LICENSE
RENEWAL OF LICENSE
AMENDMENT

TO LICENSE

REQUESTED DATE

LICENSE NUMBER

CONTROL NUMBER

301752

| APPLICATION FEE DUE

Your request for a licensing action is subject to the fee(s) in the category(ies
noted below in accordance with Section 170 31 of the enclosed Federal
Register notice  Payment of the fee is required prior to the issuance of t*ie
license renewal or amendment
APPLICATION
1,400 00

FEE
ATEQON

7(
s\

RENEWAL AMENDMENT

L I R I T N N
R R

FEE(s) DUE 1,400 00
PAYMENT RECE

AMOUNT DUE

VED
1,400.00

Your request was recetved without th
foe

prescribed application

We received your Check No in the amount of
y

$ Payment of the additional fee noted
above is required

Your request will increase the scope of your license program
Therefore, your request is subject to the application fee(s) noted above

Refer to Section 170 31 ana Footnote 1(d)(2)

Your icense expired prior to the receipt of vour application for renewal
Therefore, your request 1s subject to the application fee(s) noted above
Refer to Section 170 31 and Footnote 1(a

MAKE PAYMENT OF THE FEE(S) TO THE U 8. NUCLEAR
REGULATORY COMMISSION AND MAIL THE PAYMENT TO THE
ADDRESS LISTED AT THE TOP OF THIS FORM. IF WE DO NOT
RECEIVE A REPLY FROM YOU WITHIN 30 CALENDAR DAYS FROM
THE DATE LISTED BELOW, WE SHALL ASSUME THAT YOU DO NOT
WISH TO PURSUE YOUR APPLICATION AND WILL VOID THIS

DCB

i /

ACTION
FDCB
7

f.m.y:rém, LICENSE PEF ANALYST
8/28/96

. FEE NOT REQUIRED

Enciosed i Check No
request

which accompanied your
The fee is not required because

We received your Check No
the fee

in payment of

The Licensing staff has informed us that your request is to be
consicered as a continuation of your reguest dated

Lontrol No

Your reques! was combined prior to review, with your

request, Control No

. CHECK RETURNED

Enclosed is Check No
by the bank for

which was returned to us

INSUFFICIENT FUNDS
ACCOUNT CLO

EC

OTHER

MAIL THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT
TOP OF THIS FORM AND REFERENCE THE ABOVE CON TROL
NUMBER

THE

V. LICENSE ISSUED WITHOUT THE REQUIFED FEE

License No Amendment No 1ssuec or

was Issued without the required fee being

collected The fee required is noted in Section | of this fonr

The scope of your licensed program was increased Therefore, your
request is subject to the application fee(s) noted in Section 1 of this form
Refer to Section 170 31 and Footnote 1(d)(2)

Because of the urgency of your request, the license was issued without
remittance of the prescribed fee noted in Section 1 of this form:
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Distribution OC/LAF AF DATE
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Carole Ritchie

Administrator

Alliance Medical Specialists, Inc.
Suite 101

75 West Glamorgan Street
Alliance, OH 44601-2809

Dear Ms. Ritchie:

Enclosed is your NRC Material License Number 34-26749-01 in accordance with your
request.

Please review the enclosed document carefully and be sure that you understand all
conditions. |f there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region Ill office at (630) 829-9887 so that we can provide appropriate
corrections and answers,

Please be advised that your license expires at the end of the day, in the month, and year
stated in the license. Unless your license has been terminated, you must conduct your
program involving bynroduct materiais in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

Operate in accordance with NRC regulations 10 CFR Part 19, "Notices, Instructions
and Reports to Workers; Inspections,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regulations.
- & Not possess and use materials authorized in Items 6, 7, and 8, on the license until:
a. You have constructed the facilities and obtained the equipment described in
the license application and supporting documentation; and

b. You have notified the U. S. Nuclear Regulatory Commission,
Region Ill, ATTN: Chief, Nuclear Matarials Licensing Branch, in writing, that
activities authorized by the license will be initiated.

3. Notify NRC, in writing, within 30 days:

a. When an authorized user or Radiation Safety Officer permanently

discontinues performance of duties under the license or has a name change;
or
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C. Ritchie -2-

b. When the licensee’s mailing address changes (no fee is required if the
location of byproduct material remains the same).

4, In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license:

a. When you decide to terminate all activities involving materials authorized
under the license; or

b. If you decide not to complete the facility, acquire equipment, or possess and
use authorized material.

5, Request and obtain a license amendment before you:

a. Receive or use byproduct material for a clinical procedure permitted under
Part 35 but not permitted by your license issue pursuant to this Part;

b. Permit anyone, except individuals described in 10 CFR 35.13(t), to work as
an authorized user under the license;

& Change Radiation Safety Officers;

d. Order byproduct material in excess of the amount, or radionuclide, or form

different than authorized on the license;

e. Add or change the areas of use or address or addresses of use identified in
the license application or on the license; or

f. Change ownership of your organization.

6. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that all statements contained in the application are
true and correct to the best of the applicant’s knowledge. The signatory for the
application should be the licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
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against you. This could include issuance of a notice of violation, or imposition of a civil
penaity, or an order suspending, modifying or revoking your license as specified in the
General Policy and Procedures for NRC Enforcement Actions. Since serious conseqguences
to employees and the public can resuit from failure to comply with NRC requirements,
prompt and vigorous enfercement action will be taken when dealing with licensees who do
not achieve the necessary meticulous attention to detail and the high standard of
compliance which NRC expects of its licensees.

Sincerely,

Original Signed By
Evelyn R. Matson
Nuclear Materials Licensing Branch

License No.: 34-26749-01
Docket No.: 030-34224

Enclosure: License No. 34-26749-01

DOCUMENT NAME: M:\03034224.CL6

To receive a copy of this document, indicate in the box. "C" = Copy without attachment/enclosure “E" = Copy with attachment/enclosure "N" = No copy

OFFICE |DNMS/RINI 7777 |~
NAME |ERMATSON:jaw

DATE |09/5/96




