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| ! SI ATERI AI S I.lCENSE I
|
,

!

I Pursuant to the Atomic EnerFy Act of 1954. as amended, the Fnergy Reorganuation Act of |974 (Pubhc ! aw 93-43M. and Title 10. Code ofI

j Federal Regulations. Chapter 1. Parts 30. 31,32,33. 34,35. 36. 39. 40. and 70. and in reliance on elements and representahons heretofore made|
|

| by the licensee, a license is hereby iwued authorizing the licensee to receive. acquire. powess. and tran.ler by product. source. and special nucleari

{ material designated below; to use such material for the puiposef ) and at the place (s) de> ;nated below. ?o delit er or transf er such matenal to
|

j per sons authorized to receis e it in accordance with the segulations of the applicable Part(s!. Ihis license shall te deemed to contain the conditions j

| specified in Section 183 of the Atomic Energy Act of 1954. as amended, and is subject to all applicable rules. qulations, and orders of the
j

Nuclear Regulatory Conuniwion now or hereafter in ettect and to any conditions specifn d below.
g

I
!

I'~
Licensee I

j
!

I|
l

i Cardiovascular Consultants of 3. License Number 24-26563-01 3Cape Girardeau, Inc.
|

"

.i
- 2. 25 Doctor's Park ;i

ti[ Cape Girardeau, M0 63703 4. Expiration Date October 31, 2001 $|
.I-

5. Docket or
_ Reference No. 030-34136 |

|5
'

| 6. Byproduct. Source, and/or 7. Chemical and/or Physical 8. Maxinmm Amount that Licensee 2!
3D|

g Special Nuclear Material Form May Possess at Any One Time 2 |

b. Under This License :
e

9 sibyproduct A. Any radiopharma- A. As needed ?
p A. '

a . trial identified ceutical identi- i
E li.10 CFR 35.200 fied in 10 CFR 2
E 35.200 (excluding 2j generators, xenon- 2
g 133, aerosols, 2
y sodium iodide I-125 2
._a and sodium iodide

,,

9 I-131) 21
9 UI
9

%
9'

9. Authorized Use: s
9 j
% 'A. Medical use described in 10 CFR 35.200 (excluding generators, xenon-133, aerosols,

2
s: sodium iodide I-125 and sodium iodide I-131), limited to cardiovascular clinical :

h studies. "

,,

5
5 CONDITIONS I

tj
h 10. Licensed material shall be used only at the licensee's facilities located at s'

!j 25 Doctor's Park, Cape Girardeau, Missouri.
3 -.

a i

:'l .i Radiation Safety Officer: Kenneth W. Retter, M.D. "
s

y) n
| 9

n
i 9

nj {
Nj

II l,

I ei )
!

s!
'

21 1

060 O "
i

9611060160 961025 'bi ' |2 |I|PDR ADOCK 03034136
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% Wenw nun-26563-01
4 E|g MATERIALS LICENSE Docket or Rggegg g|

| g SUPPLEMENTARY SHEET gj
! N E!

N E|
N Els E!

'

W E|
,

N 12. Licensed material listed in Item 6 above is only authorized for use by, or under the E ',

|

$ supervision of, the following individuals for the materials and uses indicated: E
N E
N Authorized Users Material and Use E.
N E| .

N Kenneth W. Retter, M.D. 10 CFR 35.200 (excluding generators, xenon-133, E|,
'

N aerosols, sodium iodide I-125 and sodium iodide E i

W I-131), limited to cardiovascular clinical E'

studies. E
'

E
13. The licensee may not possess and use materials authorized in Items 6, 7, and 8 E

g until:
E

N E |

g A. The licensee has constructed the facilities and obtained the equipment (
g described in the application and supporting documentation; and E
N E '

q B. The U. S. Nuclear Regulatory Commission, Region III, ATTN: Chief, Materials g |
y Licensing Branch, 801 Warrenville Road, Lisle, IL 60532-4351 has been notified g
g that activities authorized by the license will be initiated. g

B E'

y 14. Within 30 days of the date of a decision not to complete the facility, acquire g ,

g' equipment, or possess and use authorized material, the licensee must notify the g
'

y Commission in writing, of the decision.
g

ii
E

E 15. Except as specifically provided otherwise in this license, the licensee shall g )
y conduct its program in accordance with the statements, representations, and '

gprocedures contained in the documents, including any enclosures, listed below,s
y

E except for minor changes in the medical use radiation safety procedures as provided g
| in 10 CFR 35.31. The Nuclear Regulatory Commission's regulations shall govern lgunless the statements, representations, and procedures in the licensee's application-

and correspondence are more restrictive than the regulations. g
g

A. Application dated April 22, 1996 (with attachments); and |
h B. Letters dated April 22, 1996 and October 7, 1996. E
s E
B E
B E
g FOR THE U.S. NUCLEAR REGULATORY COMMISSION g

k N
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| y Materials Licensing Brard/h, Region Ill (
~
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3 (FOR LFMS USE),

: INFORMATION FROM LTS
.BETWEEN: : --------------------

-' LICENSE FEE MANAGEMENT BRANCH, ARM PROGRAM CODE
AND STATUS CODE: 3-~~~~

REGIONAL LICENSING SECTIONS : FEE CATEGORY:
-~~~~-~~~~~~~~~~~~~~~: EXP. DATE: 0

FEE COMMENTS:
* DECOM FIN ASSUR REQDT---~~-----~~~-
:::::::::::::::::::::::::T :::::::::::

LICENSE FEE TRANSMITTAL

A. REGION

1. APPLICATION ATTACHED
APPLICANT / LICENSEE: CARDIOVASCULAR CONS. CAPE GIRARDEAU
RECEIVED DATE: 960424
DOCKET NO 3034136
CONTROL N0.8 301260
LICENSE NO.: '

i
ACTION TYPE: NEW LICENSE

|1\/
g g/j[[ , _/,4 M , V

~~

/2. ACHED

CHECK NO. _:3 _::: 3 9'[.,//// - j [
3. COMMENTS

LM #Y-~~~~SIGNED -

u ~ ~'Z-~ ~r
.

DATE e

B. LICENSE FEE MANAGEMENT BRANCH (CHECK WHEN MILESTONE 03 IS ENTERED /.
1. FEE CATECORY AND AMOUNT: , ___ _ _ ______

2. CORRECT FEE PAID. APPLICATION MA4 W 'PRdCESSED FOR:
AMENDMENT -

RENEWAL
LICENSE _ - _~ ~ - ::

,

{3. UTHER ,,________________________.,________

................... ....

DATE l___________________ o_____

RECEIVED aa b _Y~~# #- S---

Check No. __
~ -------- *'

,

MAY I 31996 A'= =t --'----------- a
roe caragory__73]----------REGION III T
YPe f Fee ____

- - - - - -

Date Check Rec'd ~~~~--

~~~8| Da:o ded ------
| By: ----

-- --
|

- ---
---

_ _ , _ _ _

i
_

|
.
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r'~'s APR 0 31995
i )
N- /

s

Cardiovascular Consultants of Cape ;

Girardeau, Inc.
ATTN: Kenneth W. Retter, M.D.

Radiation Safety Officer
25 Doctors Park
Cape Girardeau, M0 63701-4987

SUBJECT: REQUEST FOR NEW LICENSE DATED FEBRUARY 15, 1994, AND OUR NOTICES OF
ABANDONMENT DATED AUGUST 22, 1994, AND JANUARY 18, 1995

Dear Dr. Retter:

We notified you in the above-mentioned letters that we would void your request
'

if you did not respond to our notice within 30 days.

You are hereby notified that we consider your application abandoned and have
voided your request. This action is without prejudice to resubmission. If i

you decide to re-activate your application in the future, please provide the |
information requested in Item 3 of our letter dated January 18, 1995, and !
refer to Control Number 396471. We will then resume our review at that time, '

,- s
/ T without an additional fee.

.

'

\'~') |,

If you have any questions or require clarification on any of the information
stated above, you may contact us at (708) 829-9887.

Sincerely,

Original Signed By
John R. Madera, Chief
Nuclear Materials Licensing Section

Enclosure: Ltr dtd 01/18/95,
Casey to Retter

: DOCUMENT NAME: M:\03033458.AB5
| T o ,eselve a copy of this document, Indicate in the boa: "C' en Copy without attachment / enclosure "E" = Copy with attachment / enclosure 'N' = No copy

i 0FFICE DRSS/RIII(3[qi|G: DRSS/RJJ4 , |
'

| | |s
NAME CCCasey:brt JRMadm W
DATE 03/J/95 03/.2f/M

OFFICIAL RECORD COPY

-

!

w
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LARc
M'

C.R. Talbert, Jr., M.D. FAC.C.g j
Men L 5pitler, M.D. FAC.C.

,

ys James B. Chapman, M D. FAC.C.

William K. LaFoe, M.D. FAC.C.C
|

0 Kenneth W. Retter, M D. FAC.C.5 4
OIRARD*

|

April 22, 1996
.

1 )

John R. Madera, Chief . /j

! Nuclear Materials Licensing Section
f

United States Nuclear Regulatory Commission ,

| Region III

| 801 Warrenville Road j
i Lisle, IL 60532-4351 / --

. a
RE: License Applicatibn, Control | Number 396471

. ,

Dear Mr. Madera: I l

Enclosed you will find a completed nuclear license application for your review.
[ This application was submitted previously in 1994,_a copy of which is also
| attached. I would request that all fees paid previously be applied to thisi

request. If anyffurther information is needed, please contact me.
Sincerely, '

h A\
|||
s m3

Kenneth W. Retter, M.D.

KWR:cjg 't

Enclosure (s)

|
|

1

i
i

i RECEIVED
1
'

APR 2 41996

REGION III

25 Doctors' Park = Cape Girardeau, MO = 63703 = (573) 334-6008

h Sbb
.. .
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RECEIVED APR 0 81995
, p = % ,g

umso swas
NUCLEAR REGULATORY COMMISSIONy- " REGION lil

,

E N 801 WARRENVILLE ROAD!

. . . . . j#
USLE, ILUNOIS 60532-4351

| %PR 0 31995
'

,

l

'

Cardiovascular Consultants of Cape
Girardeau, Inc.

i ATTN: Kenneth W. Retter, M.D.
Radiation Safety Officer

25 Doctors Park
j Cape Girardeau, M0 63701-4987

, SUBJECT: REQUEST FOR NEW LICENSE DATED FEBRUARY 15, 1994, AND OUR NOTICES OF

| ABANDONMENT DATED AUGUST 22, 1994, AND JANUARY 18, 1995
,

|

| Dear Dr. Retter:

We notified you in the above-mentioned letters that we would void your request
if you did not respond to our notice within 30 days.

You are hereby notified that we consider your application abandoned and have
voided your request. This action is without prejudice to resubmission. If

you decide to re-activate your application in the future, please provide the
j information requested in Item 3 of our letter dated January 18, 1995, and
| refer to Control Number 396471. We will then resume our review at that time,
; without an additional fee. l

1

If you have any questions or require clarification on any of the information
| stated above, you may contact us at (708) 829-9887.

l

| Sincerely, i

!
I

k W8
| Jo n R. Madera, Chief ;

| N claar Materials Licensing Section {

Enclosure: Ltr dtd 01/18/95,
Casey to Retter

|

|
|

4

i

j

.
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APPLICATION FOR MATERIAL LICENSE

Documentation of Attachments to this Application

Section AttachmentDescription

A. Description of the Scope of Operation

B. Radioactive Materials Requested in This Application

C. Training and Experience of Authorized User and RSO

D. Personnel Qualifications and Training

E. Facilities and Related Equipment

F. Radiaticn Detection Instrumentation
lG. Calibration of Survey Instrument '

H. Calibration of the Dose Calibrator

I. Quality Control of the Gamma Camera

J. Personnel External Monitoring Program

Radiation Safety Committee

ALARA Program

K. Leak Testing of Sealed Sources

L. Rules for the Safe Use of Radiopharmaceuticals

M. Procedure for Radioactive Spills

N. Procedure for Ordering Radioactive Materials

O. Procedure fr- Opening Packages

P. Radiopharmw alcal Records

Q. Procedure for Area Surveys

R. Radionuclide Waste Disposal Procedure

The documents in this application are ordered on the following pages as
i they are listed above.
!
1

!

I
_.
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APPLICATION FOR MATERIAL LICENSE Attachment A
:
,

1

'

DESCRIPTION OF THE SCOPE OF OPERATION

This license is only for cardiology procedures implemented in a private
practice facility. The materials used will be obtained from a licensed
supplier of radiopharmaceuticals. The applicant will not obtain a *

99mTc/99Mo generator. There is no intent to purchase any materials in
" bulk" form, and all radiopharmaceuticals will be obtained in unidose
form from the radiopharmacy.

Some radioactive wastes from the radiopharmacy (i.e., unused unidoses or
syringes containing radioactivity) will be returned to the radiopharmacy
for disposal. Records of this transfer will be maintained by the

,

applicant. Other wastes, such as used syringes, tubings, sponges, wipes'

or other contaminated materials, will be held by the applicant in storage,

| for Decay In Storage (DIS). These materials may have an associated bio-
'

hazard which makes them non-returnable to the radiopharmacy. The facility
dssign will meet 10 CFR 20.1101 and 10 CFR 20.1301 requirements, or a
more restrictive state regulatory limit, for exposure limits for the
radiation worker and the general public.

The applicant will NOT be using 131I-sodium iodide in any quantity,
radioactive gases, radioactive aerosols or conducting any radionuclide
therapy procedures, and is therefore exempt from the Quality Management
program requirement. We will n21 establish a Quality Management
program under this license.

| If the needs of the applicant-physician requires the operational scope

| to change, the application will be amended before the applicant-physician
| implements such changes.

|

,

|

.

i

;

!

i

- _ - .- . - _ - - ._. . .
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APPLICATION F@R MATERIAL LICENSE Attachment B

Radioactive Materials Requested in this Application

Radiopharmaceuticals
i

This application is for all radioactive materials allowed for Cardiac
imaging and localization allowed under 10 CFR 35.200 with the exception

i ofgenerators, 133Xe, aerosols and gasses, and 125I or Na1311.
.

.

1

|

|

!

- - - - _ .. , , _ _ _ _ _ . . . -

Scaled 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 supplierin
unidose or multidose form. The applicant will not obtain a generator for *"Tc, or make " kits" using the
radiopharmaceuticals listed in this application (the " supplier" includes the radiopharmacy).

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

It is recognized that the "Tl and 87Co are licensed by the " State," including Agreement States. :

|

|
|
l

|
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APPLICATION FOR MATERIAL LICENSE Attachment B 3

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:

Element and Maes NumMr Eggn Mat. mci Cau!oc Numkr

Ba 133 sealed 0.250 NES-358

Cs 137 scaled 0.200 NES-356
i

Co 57 sealed 5.000 NES-206 '

4

i The sources used for the ga:nma camera are:
)

Eleme-t a-d Mass Numbe- E2 :n M a t . r-Ci
'

C20 oc Numbe-1

Co 57 sealed 5.000 NES-391
1 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 35.50(b)(1)(2) they will be replaced.
,

Isotope Calibrator 57 Cobalt Flood Sources ;

: Reference Sources !
] Intended Uses: . Daily intrinsic uniformity ;
.

For checking calibrator securacy, performance and che&s |
1 consistency. * Ertnnsic cellimator checks

Good practice dictates, and regulatory agencies recommend. * Linearity and resolution
i that isotope calibrators used for measuring diagnostic and cheds with bar phantom'

therapeutic doses of radiepharmace uticals be checked regularly * As transmission sources
I over the calibrator's range of measurements. Calibrator perfor. . Quattry control for accredita-

mance is easily monitored by using the following calibrated tion and regulatory require-
; standards to verify the accuracy of as assays: m onts

4

(a) A long-frved source, such as '"Cs (T 1/2 30 years), to

;.
avoid the tedium of constant decay corrections.

'

(b) A "Co source (T 1/2 270 days) that simulates *Tc,
'

the most common radionuclide in nuclear medicine.
3

1 By keeping a daity bg of the values obtained on selected ranges
i wth both standards, the user develops a performance record The sources contain " Cobalt, uniformly dispersed and cured

that detects calibrator error or fsilure before a mistake is made in in a rigid / plastic leucite casting. Each source is supplied with an
'

a patient's dese, attractive cushioned, lead lined, wooden storaga case, reducing
i the exposure rate at surface to approximmeY 1.4mRtr.

Both sourcos are supplied in a 20ml epcry in a 27tr. plastic vial.
| 85 mm H x 30 mm D. Calibrated to +/ 5% All sources are inspected for emission non uniformity less than

21% at 2 standard deviation and verified statisucatiy. Each
063 562 Calibrated '* Barium Source,250 Ci source is supplied with a Leak Test certificate.
101 356 Cal.brated '"Cs Source,2004Ci,

063-261 Cal.brated Simulated *Tc Source ("Cobat), SmCi Fioed Source: 062 29718 3/4' diameter,5 mci

e

_ _ _ _ _ _ _
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APPLICATION FOR MATERIAL LICENSE Attachment C'

Training and Experience of Authorized User and Radiation Safety Officer

The Authorized User physician for this license will be Kenneth W. Retter, M.D.
.

Dr. Retter is licensed to practice medicine in the state of Missouri and

is an experienced Authorized User physician on USNRC license 030-02264,

Southeast Missouri Hospital.

Dr. Retter will also serve as Radiation Safety Officer for this license.

|
|

1

i i

|
1

!
|

|
|

[

I
,

|

|

|

.
I

'
i

.

:

1

| !
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APPLICATION FOR MATERIAL LICENSE Attachment D

( Personnel Qualifications and Training

Technolocist Oualifications,

|

| All nuclear medical technologists will be registered or certified 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. Iflocal or state laws require registration / certification and a state license, then the applicant
| will comply with those laws.

In addition to the above, the physician applicant willinterview the technologist, obtain a resume of his/
her experience, and evaluate the technologist through close observation of her/his nuclear medical
techniques in actual operation. ;

Personnel Traininc Program |
!

Who will be instructed: I

All personnel (professional / technical and ancillary) will be instructed. The professional / technical |
personnel willinclude, but not be limited to: technologists, authorized users, physicists, and physicians
who are not authorized users, but may be present when by-product materialis being used. The ancillary
personnelinclude nursing, clerical, housekeeping, and other personnel who may frequent the area where
materialis being used.

Instruction Frequency:
Personnel will be instructed before assuming duties within the vicinity of radioactive materials, during
an annual re fresher trainin g program, and whenever there is a significant change in the dutie s, re gulations
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 ofInstruction: Instruction willinclude, but not be limited to, the following subjects:

A. Applicable regulations, license conditions and workers' rights
B. Areas where radioactive materials are used or stored
C. Potential hazards associated with radioactive materials and bio-hazards, and procedures for each ;

area where employees or physician staff work
'

D. Appropriate radiation safety procedures
E. Licensees' work rules.
F. Each individual's obligation to report unsafe conditions to the RSO
G. Appropriate responses to emergencies or unsafe conditions

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

Method ofInstruction:,

i 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.



- . . . .. - . . . - _ - - - . _ _ . . - . .-.

! .

i

APPLICATION FOR MATERIAL LICENSE Attachment E

Facilities-Annotated Drawing of the Radioisotope Facility

Scale: 1/4" = 1'0" Identification of Areas:
Direction: Nonh a) Nuclear imaging area

'

b) Computer area
Shielding is indicated on the drawing c) Radioisotope receipt
and on the following sheets of this application. d) Radioisotope storage

e) Radioisotope waste
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; APPLICATION FOR MATERIAL LICENSE Attachment E 2

N C Systems
; $171 Eldorado Springs Drive

Boulder, CO 80303
; 1 800 548 4024

l

Plans developed for:

|- Kenneth Retter, M.D.
. ;
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APPLICATION FOR MATERIAL LICENSE Attachment E 3 i

!
Facilities-Table Top Barrier Shield

i

Table Top Lead Barrier Shield
,

1
*

Protect head and body from radiation when
.. / working with radioactive materials. j4

!-
'

MINI TA BLE TOP SHIELD-for smalljobs in limited
working areas.

f '
|[ STANDARD TABLE TOP SHIELD-for all routine,

'N work requiringprotection ogainst exposure to radiation.. <

'

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

1/2" thick lead wall protects the torso while the base provides
ample 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 can be moved with little effort to any convenient
location, allowing total flexibility in choice of work area.

- - - _ _ .. -

id,

[N 'h
x ir

, s.

fT...L l - NN
.. .

'k r , / /

Mini Table Top Shield Standard Table Top Shield,
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APPLICATION FOR MATERIAL LICENSE Attachment E 2

N C Systems
5171 Eldorado Springs Drive
Boulder, CO 80303
1 800 548 4024

'

Plans developed for:
,- Kenneth Retter, M.D.
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APPLICATION FOR MATERIAL LICENSE Attachment E 3

Facilities-Table Top Barrier Shield

|

Table Top Lead Barrier Shield
,

[* Protect head and body from radiation when
;V ,. / working with radioactive materials.'

..

MINI TABLE TOP SHIELD-for smalljobs in limited
working areas. 1

'

h.'. STANDARD TABLE TOP SHIELD-for all routine.

N. work requiringprotection against exposure to radiation.<

'

. Select the shield most suited to your work load. Both units
provide exceptional protection to the clinician when setting up {
technetium generators, filling syringes, perfonning radium
loading procedures, etc.

1/2" thick lead wall protects the torso while the base provides
ample 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 can be moved with little effon to any convenient
location, allowing total flexibility in choice of work area.

- - - _ _ _ _ - - -

ir ^ N ._-
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|

i APPLICATION FOR MATERIAL LICENSE Attachment E 4

|
i Equipment Quality Control Phantoms
1

| See also " Notes on Scaled Sources" on page K 2 of this application,
i
!

i
;

i

:

! l

j Emission Phantom |

Extra Large Flood Phantom Source

= 15" diamete r pool completely includes a patient's
,

I lungs, allowing accurate patient position when

; using a diverging collimater.

161/2" x 161/2" x 1" thick, with15" diameter
, ,

j x 1/2" cavity for suitacle racionuclide a

;

) Easy to fill-drain ports provided

b 1

! l
; ;

$ i

4

I

i |
!
;

!

Transmission Phantom

[/ \ Standard High Resolution
Bar Phantom

_

=
~5 Bar Widths: 1/4", 3/16", 5/32",1/8"
_j (6.4 mm,4.8 mm,4.0 mm,3.2 mm)-

15" field across bar configuration (38 cm)

_.,

t

. .__ .__ _ _ ______ _ -_-_ . .
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Attachment E 5 |APPLICATION FOR MATERIAL LICENSE

Facilities-Radiation Safety Equipment

i Vial Shields Lead Lined Storage Container 1
1

j This lead shield, available in either 1/2* or 1/4" thickness,
was designed to permit safe, convenient handling of vials For Contaminated Syringes

!

* Safe holds used het syringes
; containing liquid radionuclices. It is particularh important

when milking " cows." The vial provided with the generator Rapid, safe disposal

3 may be placed in the shield, and the generator eluted in
,'

accordance with the manufacturer's instructions.

The shield has a high c'ensity lead-glass panel, with
i shielding thickness equivalent to that of the lead wall, so ,(

'
) that the entire process may be viewed.The shield has a '

*
screw-type cover with an ope ning through which a syring e ,
needia may be inserted for wtthdrawalot the radionuclide W-,

bfrom the vial,

\
N l'
I .

'

,t
,

,,;
, , " r. i

: , . . ,

i hQ.

j

'
-

- SPECIFICATIONS:
N,

,
. Lead Shielding: 1/8" Lead Shielding

j Measures: 6 3/4* high
'

- 5* diameter

| Weight: 7lbs.

i
,

i
1

; Pro-Tec8 Syringe Shield
1 |

i I
.

I Pro-Tec Syringe Shields are the first functional, safe, |

I unobtrusive, easy to use, unbreakable, and 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 and brass screw lock keep dispos-

$ ab!e syringes snug inside the shield. Pro-Tec Syringe Shields
^

'
are half the weight of other syringe shields,yetthe Pro-Tecwill , , . -

'

! normally reduce exposure frem "'*Tc by a factor of 20. The --

,

Pro-Tec Vu Thru has a viewing poM, so that drawing and _

| injecting can be accomplished with the synnge in the shield A -- ',

specialopticalglass window with a density of 2.3 gm/cc covers

the port.

_ _ _ ._ . - _____ - - ._



_._ _ _ __. . .__

.

APPLICATION FGR MATERIAL LICENSE Attachment F
;

| Radiation Detection Instrumentation !
| '

Instrument Supplier /Model Use
|

! Gamma Camera System CARDIO-CAM I,II, or SPECT Nuclearmedicalimaging
System, fumished by: for nuclear cardiology
CARDIO-CAM Corporation procedures
5171 Eldorado Springs Drive

,

! Boulder, Colorado 80303

NuclearMedical Computer Supplied by CARDIO-CAM Nuclearmedical data
-

Corporation as described above presentation and analysis

Dose Calibrazor Atomlab 100 Dose Calibrator Radiopharmace6'tical
Catalog #086-250, or equivalent, quality controlof patient
from: doses

Blodex (Atomic Products)
P.O. Box 702 -

Shirley, New York 11967

Survey Meter Bieron Surveyor 2000 Ponable Daily surveys, ambient
Survey Meter, supplied by: exposure surveys, package
Bicron Corporation surveys, spill and
12345 Kinsman Road contamination surveys,
Newbury, Ohio 44065 and othermeasurements

Extemal GM Probe Model: As described above
SWGM, fumished by
Bicron Corporation, listed
above

Sample Analysis Cardio-Wipe H 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 Fumished by: R.S. Landauer, Whole body personnel
Personnel Dosimeters * Tech / Ops Landauer, monitoring of allindividuals

2 Science Road who frequent areas where.

Glenwood,IL 60425 radioactive materials are
received,used, manipulated
or stored i

|

Extremity Dosimeters TLD Fumished by: R.S.Landauer, Monitoring the extremities ;

Dosimeters Tech / Ops Landauer, described of allpersonnelwho handle i
above sources, or of patients who |

have been recentlyinjected ,

|-

,

|

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

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

Atomlab 100
p . . _ ~ .. _ _

t-

t
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-
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|

Ac:.vg Range: 0.01 uCito 9999 mci
(or Bq equivalen:)

Detec:or Unear'y: e 1% or 0.2 uCi, whicneveris grerer

Eiec:r:me:er Unean 1% or 0.1 uCi,whichever s gremer
Elec::ome:er Ac::uracy: 1% or 0.1uci, whichever is greser
Res;xanse Time: Less than five secands to reach 95%

of finalreading
Overal A=.tracy: 23% or 0.3 uCi, whchever is greger

*# Y * #* ' *U ***"
Overall accuracy is affected by such factors as the

(24 hr);1% bng term (1 yr)
accuracy of the specific source calibration, geometric Dgta| Readou:: 4Cgit LED
variations due to sample volume or configuration, Power Requiremen:s: 100 to 120 VAC @ 1/2 A;200

detectorlinearity, electrometer accuracy, and readout to 240 VAC @ 114 A

accuracy. Frequer cy- Sa60 Hz
Deplay Une Drnensbns: 35' x 12" x 14.3"

(8.9 cm x 30.5 cm x 36.3 crn)
Wephe 6 bs (2.7 kg)

Detec:or Un.t Dimersbns: 7.5" x 7.5* x 16'
OveralWe@he 35 bs (15.75 kg)
WeiDiameter: 2.5' x 10~

(6.4 cm x 25.4 cm)
WelShiekfog: 114' had

The Atomlab 100 Features:

. Compu:::ized, highly accurate dose calibation . Software wrtrolled, autcxna:ic background com:c: ion,

. Acdvity display with bright, easy to read 4-digit LED displayzeroing and mnge selec: ion

10 pre-progmmmed isotope selec: ion push bu:: ens . Optional mmpu:er in:e: face: RS232 bi-di:ec:ional serial
. Eleccanic thumbwheel with 4-digit LED display communica:ionsport

forisoto;e calibra: ion secings . Coded enor messages: almost ins:an: display, update.
. Switch between acovity display in curies or becquerels memoryprctec: ion

Remote ioniza: ion chamber with double the s:andard . All func: ions pe: formed under push bu::on con:rol
shielding and 10 foot cable .Indusay exdus:ve 2-year w?.rranty

. !ncludes Vial Dipper, Well Insert and Moly Shield .Lirx:storoption available

;

- ____ _. __ \
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i

Surveyor 2000 Portable Survey Meter '

Modeh $WGM .
* Rugged Housing
. Sliding Beta Shield
. Solid Interno! Connectors
* Energy Compensated
* Beto and Gamma Sensitivity

i

RADIATION DETECTED: Alpha, beta, gamma with extemal probe, gamma and x ray with internal detector.
DETECTOR: GM tube, intemal. Choice of GM probes, external.
RANGE: 0-2000 mR/h in 5 linear ranges. 0-240,000 cpm. )
HIGH VOLTAGE: Electronically stabilized, factory set at 900 V.
HV TEST: Exclusive self test to verify detec cr HV power supoly.

,

CONNECTOR: MHV i

ACCURACY: Within 10% of reading for "'Cs when calibrated according to NRC Reg. Guide 10.8'.
ENERGY RESPONSE:: 20% from 40 kev to 1.2 MeV (intemal detec:cr).
WARM-UP TIN E: Nene.
S ATUR ATION: Typically > 1000 R / hr for most GM probes (provided by exclusive anti saturation circuit).
More than SR / h for pancake GM probes.
RESPONSE T'iME: Switch-selectable optimized for each range. 0-90% of final reading as follows- 1

|Time '

Range Fast Slow

X0.1 6 sec 25 sec !
X1 2 sec 6 sec
X10 1 sec 3 sec
X100 <1 sec 1 sec
X1000 <1 see 1 sec

DEAD TIME COMPENSATION: Exc!usive circuitry provides near linear response.
B ATTERY COMPLEMENT: Single 9-volt (MN 1604 or equal). The additional battery holder may be used as
storage of spare or parallel-wired.
B ATTERY LIFE: More than 100 hours, or over 200 hours with parallel option.
TEMPERATURE: Operational from -40* to +60'C. |
HUMIDITY: Less than 5% change in reading from 10 95% 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 202B.
VlBRATION: Sg in each of three mutually orthogonal axes at one or more frequencies, from 10-33Hz. -

,

AUDIO: A built-in speaker, with panel mounted on/off 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-resistant laminated control
panel and Bicron Kleen-Krome* trim on case top, and durable black polyurethane paint on handle and case
bottom.
SIZE: 4.25 x 8 x 6.8' including handle and probe clip (10.8 x 20.3 x 17.3 cm)
WElGHT: 2.2 lbs (1 kg), excluding probe.



APPLICATION FOR MATERIAL LICENSE Attachment F 4

CARDIO-WIPE il l

A scaler / timer system interfaced to a NaI crystal detector. The scaler / timer features a built-in power i
supply with full range control from zero to 2000 volts. Separate light switches are provided for on-off, l
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 NaI (Tl) well scintillation probe is mounted in a base which
provides 1.9 cm of virgin lead shielding to all extemally 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
' MHV cable connector is provided for interface.* l
i 1
l

i

I
Af0 DEL WP-2000 WELL SCENTILLATION PROBE (FOR TEST TUBE SAbfPLES) |
Scimillaton 1.75" (4.5 cm) x 2" (5.1 cm) NaI (TI) well crystal; well: .7" (17 mm) diameter i

x 1.5" (3.8 cm) deep: well entrance window: 0.1 inch aluminum (.25 mm)
PMTube: 2"(5.1 cm) diameter
Resolution: 9% or beter full-wid:h-half-maximum forSCs (0.662 Mev)
Shielding: .75" (1.9 cm) virgin lead surmunds crystal
Dimensions: Height: 10.75"(27.3 cm) !

Base diameter. 6"(15.2 cm) i

Leadheight 5"(12.7cm) ,

Lead diameter.4"(10.2 cm) l

Connectors: High voltage cable:MHV j
Signalcable: BNC l

|
Note: with AA-2010 System, only one cable is required

for both high voltage and signal; single MHV
l

|

|

TECHNICAL DATA of0 DEL 500 SCALERITihfER
| Readout: 999,999 counts, all electronic, no mechanical register ;

Resolving Time: Becer than one microsecond
input Sensitivity: 0.25 volt negative |

!Voltage: 0 to 2000 volts, continuously variable; zener regulated;
coarse and fine contmls

, ,

Preset Timing: 0.5,1,2,5,10 minutes and manual; derived fmm|

| power line frequency; accuracy to 0.03%

| Power Requirement: 105-125 volts, 60 Hz (230 volts,50 Hz optional)
DetectorInput: MHV connector
Shipping Weight: 14 pounds (6.4 kg)
Dimension: 4.5" (11.4 cm) high x 11" (27.9 cm) wide x 10.5" (26.7 cm) deep
In Line Fuse: Iamp

' Manufacturer of odgin is The Nucleus,761 Emory Valley Road, Oak Ridge, TN 37830-2561.
t

|

I
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CARDIO-WIPE II-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 Co57

source was used to approximate the response of the system to '*Tc. Calculations were performed using
the method described in the Appendix to Regulatory Guide 4.14 Revision 1, of the Nuclear Regulatory
Commission. Because the systera will be used to perform analysis of wipe and swipe samples, no
correction factors were used for variations in sample volume or fractional radiochemical yield.

RAW DATA:

Average Background: 390 cpm,6.5 cps
,

|
Standard Deviation of Background: 20 epm,2.5 cps ;,

'

57Co NIST Standard Source: Serial Number C-113-3
.69 uCi (1,528,572 dpm) on Date of Testing
Net Yield in Well: 1,050,610 cpm

l
,

: \

CALCULATIONS- 1

System efficiency:

1050610 cprr/1528572 dpm = .68 cpm /dpm = 68% efficient

Lower Limit of Detection for '*Tc:

|

4.66 x 2.5
.0005uCi (1144 dpm)=

3.7 X 10' x .68 x e "2*" S4

|

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 inscument, but will have a qualifed contractor perform the
calibration on an annual basis, or after any repair other than the replacement of baneries. The
procedure for obtaining this calibration is outlined be'ow:

.

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 Systents (5171 Eldorado Springs Drive, Boulder, CO 80303, 303-499-4099,
License #COLO 751-01), by Eberline Instrwnent Corporation,504 Airport Road, Santa Fe, NM,
87501, 1-800-274-4212), or by KNS Associates, Inc.. (1926 Elm Tree Drive, Nashville, TN,
37210, 615-883-?760, License #R-1975-C1).

2) If a contactor remote from the loca: ion of the facility is used, ei6er a replacement s=wy me:er |

will be ob:ained d=ing the calibration, or the facility will not opera:e during the :ime the system ts
!

not present. The replacement meter will match the performance of the original meter. |

1

3) The Check Sorce will be read and documen:ed a: de time of calibration.

4) Upon receip: of the insrument frem calibra: ion, the applican: will check its apparent rate of
exposee with a built in or independent check socce (license exemp:), and note the level of exposure
on the survey meter. Prior to each operation, the insrument will be checked to de: ermine tha: the
reading is s:ill the same, indicating the insrumen: is still calibra:ed.

5) The: pon of survey me:er calibration, obtained from the contac:or after calibration, willinclude
(but not be limited to) the following informa: ion:

* Identification of the contacted calibrator l

* The calibrator's license number
* Identification of the insrument's owner
* Description ofinsrument, including:

Manufacturer
Model number
Serial number
Type of detector

* A descriptior of the calibration source and its exposure rate on a specific date
The calibration procedure

* For each calibration, note:
Calculated exposure rate
Indicated exposure rate
Deduced correction factor
Scale selected

j * Reading indicated by the battery-check

| * Angle between the flux field and detector
l Position of the detector and its shield

* Apparent exposure rate from the check source

|



, -. - . - .

.

APPLICATION FOR MATERIAL LICENSE Attachment G 2
|

!
1

| 6) The following information will be attached to the instrument on a calibration sticker or tag:
'

a) The source used

i b) Proper deflection in the battery-check mode
| c) 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 between the radiation flux and detector
c) Apparent exposure rate from the check source

7) The form below will be used to document the calibration and senice.

SURVEY INSTRUMENT CAllBRATION AND SERVICE RECORD

Survey instrument Type: Mfr: Model: Probe: mgem8 Sr. Num ber:

Cheek Source isotope: Calibration: Activity: Esposure Rate: mR.hr ;

instrument Calibratten* Date: By:

Action Check Battery Background Action Taken By |Date 1 Time Source, m R/hr Check mR hr

|

l

l
1

|

* Calibration must be performed at toast annually, and after each servicing that involves more than replacing the batteries.
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APPLICATION FOR MATERIAL LICENSE Attachment H

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: At time ofinstallation 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.
c) 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 sydnge.
e) Select the volume closest to that normally used for patients as the " standard," and divide the

| millicuries indicated by each of the other volumes into the standard to determine the volume correction
factors.
f) If any of the correction factors are greater than 1.05 or less than 0.95, make a correction table for the
calibrator, showing indicated activity at that volume vs. true activity at that volume.

Accuracy |

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

Acceptable Range: 6 5% of the expected activity.

!
a) Use the calibrated reference sources of"Co, 23Ba, and 2"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 measure of background on |

| that setting, and record the activity. Repeat this procedure three times for each of the sources. l
I Ic) Average the three readings of each source, and divide into cemfied activity of the source, after

correcting for decay.

| d) The results of the calculations (section c) 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 j

| exceed 1.10 and .90 ( 10% range), then repair, recalibration or replacement must be made. |
|

|

|

i

|

_
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i

Calibration and Quality Control of the Dose Calibrator
Geometry Dependence-Vials

To test the geometry dependence for a 30 ce 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.

1

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 correction factors are greater than 1.05 or less than 0.95, or if any data points lie outside the
5% error lines,it will be necessary to make a correction table or graph that will allow you to convert
from " indicated activity" to "true activity." If this is necessary, be sure to label the table or graph " vial
geometry dependence," and note the date of the test and the model and serial number of the calibrator.
The Radiation Safety Officer (RSO) will sign this form (see attachment H5).

|
i

i

l

!

|
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LINEARITY ;
'

Frequency:. At time of installation, at least quarterly thereafter, and
always after repair, adjustment, or relocation.
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 calibrator 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 period
of time (3.25 days). Record each of the readings, minus the background. '

Readings will be assayed over the range from the highest dose ever
administered down to thirty 30 microcuries.

d) Plot the cbtained values on semi-log graph paper and draw the best-fit
line through 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 point from its value
!

on the line. If the deviation is more than 25%, the instrument must be
adjusted or repaired. If it cannot 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
perform this test, using the manufacturers procedures and conducting an i

annual calibration of the device. I

on a quarterly basis, the applicant will determine that the measurement
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 operation, as well as after
repair, adjustment or relocation.
Acceptable Range: 5% 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 57 Cobalt sealed dose calibrator source on the 201T1, 57Co,
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 - i

background of- (b) from the readings of (a), and record this value.
; d) Compare the 'Aeasured 57Co activity to the activity from a 57Co decay

table, graph or calculated value.a

e) Find reading action levels at each setting within 15% the anticipated
2

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.

.. --. - . _. . --
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APPLICATION FOR MATERIAL LICENSE Attachment H 3

Constancy Check with 87Co 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:

57 Cobalt Decay Table

Time (t), days e#"" '
1.0 0.9975
2.0 0.9949
3.0 0.9924
4.0 0.9898
5.0 0.9873
6.0 0.9848
7.0 0.9823
8.0 0.9798
9.0 0.9772

10.0 0.9748
11.0 0.9723
12.0 0.9698
13.0 0.9674
14 0 dom 9
28.0 0.9311
29.0 0.9287
30.0 0.9263

'

lLQ 01L4.0
.

365.0 0.3932
730.0 0.1546

1095.0 0.0608 i
'

i 1460.0 0.0241

!

|

t

,

|

|
,
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APPLICATION FOR MATERIAL LICENSE Attachment H 4

Dose Calibrator Linearity Test

Ucensee:
Ucense #: Amendment:
Date: Dese Calibrator Mfr: Model: Sr.#:

"

Radioisotope: Activity: Volume:
;
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Evaluation: Worst peint deviation analysis / Point Indicated by:

Signed: Date:
Radiation Safe y Oker

,
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DOSE CALIBRATOR: GEOMETRY

DOSE CALIBRATOR GEOMETRY TEST -

Unit Dose Systems

Licensee:

License Number: Amendment:

Date: Dose Calibrator Model: Sr. #

Dose Calibrator Setting: Background:

Radionuclide: Activity: Form:

!

Syringe Geometry Dependence

0.5
1.0

,

- 1.5 1

2.0 -

2.5 I
3.0

_

3.5
4.0

Analysis of Geometry Dependence Data From Above:

Tested By: RSO: Date:

i

L
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APPLICATi$N FOR MATERIAL LICENSE Attachment H 6

Dose Calibrator Accuracy Test

l

|Licensee:

License Number: Amendment:
Date: Dose Calibrator Model: Sr.#:

|

|
!

1

Source Radioisotope: Activity: Model-,

! Assay
A. ' Calibration Date:
B. Decay Factor:

| C. Decay Corrected: Activity-

|
Avg. Serial #:

! Calculated Deviation:

Source Radioisotope: Activity: Model:
Assay

i Calibration Date:

| B. Decay Factor:
C. Decay Corrected: Activity:
Avg. Serla! #:

Calculated Deviation:

j Source Radloisotope: Activity: Model:

| Assay
! A. Calibration Date: I

B. Decay Factor:

C. Decay Corrected: Activity-
'

Avg. Seria! #:

Calculated Deviation:

.

Evaluation

( Signed: Date:
Radiation Safety Officer1
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APPLICATION FOR MATERIAL LICENSE Attachasnt I 1A '

QUALITY CONTROL PROCEDURES FOR GAMMA CAMERAS
I

| I. It is crucial to practice routine quality control for the gamma
l camera. Your quality 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

i must 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
j 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 source should be placed on the collimator before
obtaining an image (The acquisition should be for pre-set counts.
Record the total number of counts and the acquisition 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.

II. The following additional quality 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-quadrant 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
number of counts and the acquisition time.)

NOTE: The resolution-distortion image will reveal changes in resolu-
tion-distortion or significant uniformity changes. This procedure is

I clinically important, because these factors will affect your study
analysis. The uniformity flood image will only provide information
on uniformit.y. Resolution imaging must be~ performed weekly, because
uniformity will appear satisfactory in the presence of deteriorating
resolution.

FREQUENCY OF TESTS:
Uniformity Daily
Resolution-Distortion Weekly.

i Pulse Height Analysis As used
|

|

l

- - -- . .
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i

III. Other quality control procedures may be performed at monthly or quanerly intervals. These
procedures include, but are not limited to:

1. BackgroundFlood: afloodfielddonewithoutafloodsource,todeterminenoise, background
electronic noise, and other factors affecting image quality. Obtain an image with the collimator
on the detector for a preset time of at least 20 minutes. The PHA setting should be 30%. Do
not increase the image intensity. Record the time, counts, and image evaluation.

|

2. Check of Maximum Count Rate Capacity: With the detector direc:ed horizontally into the
room and the collimator removed, set a 20-30% clinical window. Turn on the machine to
display the received count rate. Place a syringe. containing a patient dose of 5-20 mci of*Tc,
in a syringe shield. Bring the syringe shield toward the detector with the long axis of the shield i

directed at the detector. The count rate will increase to the maximum count rate, and then ;

maintain (" saturate") or decrease (" paralyze"). j

|
IV. The following quality control procedures must be performed at least annually. You may need to

perform some of them more frequently, as your resuit> indicate.

1. Crystal, Detector, Resolution: Determine the detector resolution using a small point dry
source of *Tc or "Co. The activity should not c.xceed 50 Ci. 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 Determination: 'Ihis should be per. I
fonned 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 I
in techniques or radiopharmaceutical agents. Follow each procedure's protocol to make these
determinations.

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.

i

VI. Safety Checks: All " safety checks" must be performed at least quarterly. They may be performed j

| more often as indicated by manufacturer alens. !

!

|
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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 personnel
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 personnel must be measured for exposure, a whole body dosimeter will be issued for
three months.

5) All monthly personnel dosimeterrepons will be posted for workers to read. Workers should sign
the report when they have read it.

RADIATION SAFETY COMMITTEE
1

The applicant will not establish a Radiation Safety Committee, 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 Chaner, 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 program as outlinedin 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) A ongoing review of the radiation safety program, with a more fonnal review performed at least

annually.
3) Modifications of the radiation safety prograrn, 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) RoutinereviewsbytheRSOofthesafetyprogram(annually),occupationalexposures(quanerly

and monthly), and radiation stuveys (monthly).
6) Cooperation with workers to reduce exposures.
7) An educational program for all workers on radiation safety (see the " Training Program").

I
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Attachment J 2

RADIATION SAFETY AND QUALITY CONTROL SCHEDULE TABLE
s

,

Radiation Safety Officer and Personnel Guide ,

'

to Activities recommended for the Nuclear Medical Facility -

'

Daily seekly Monthly Quartarly 6 months annully otherFrequencies

vey aser.o.o

Batterycheck I

Reference Geck I

calibration I afterservice

DoseCalbrator

Geometry installation /se-vice
constancy I afterservice
Linearity I afterservice
Acc:: racy I installation /sevice

|Gama Camera ,

1

'

Pill I after sertice
cniformity I afterservice
Resolution I afterservice
CDR(SPECT) I after sortice
30,000,000 Cts I aftersertice
Max CR W = * tasting
% d Flood acceptancetesting

CR120% loss acceptancetesting
Interlocks I afterservice
swit:hes I afterservice

Areasurveys(Contamination) ;

' trpose e survey
dailyuseareas i uponanyincident
storage I

vipe survey I uponanyincident
*

sealedsources
|

taskfest I upondamage

sealed sowce Isvetory I uponsuspectedloss

gorkerInstructia |

InitialInstruction I prior to first etry
AnnualTraining I prior to first e try

| PersenselHealtering
PriorDose priortofirstentry'

Prenatal trposes prior to first entry i

trposas Reports I I j
.

Annal trpose s I ,

|Acensalatedtrposure upontermination -

ALARA I I uponworkchanges

Bote: This is a ghk; check yoc license for specific requirements
|

'

i

|

|- _ - - _ _ . _ - _ - _ _ _
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i

ALARA Program-Posting of Notices / Evaluation of Dosimeters
,

:

The following notices wiH be posted at the same location as the film badge (whole body) reports. The

{ signs are shown smaller than actual size.

ALARA:

i (As Low As Reasonably
' Achievable)

Can you lower your exposure? !*

l

; This facility is dedicated to maintaining all occupational exposures at !
j the lowest possible level. Please tell the Radiation Safety Officer (RSO)
: yourideas for lowering exposures. Be aware of work activities that can
i reduce your exposure. Let's get everyone into Leve'l I.
i
4

i

NOTICE TO ALL RADIATION WORKERS
This notice should be posted with the personnel dosimetry reports.;

Pie ase review the personnel dosimetry information on the dosimeter report. Note any exposure levels that are;

; lower or higher than expected. As a f acility committed to maintaining occupational radiation exposure as low
j as reasonably achievable (ALARA), we have established levels of exposure lower than those mandated by

' current regulations. Please compare your current levels to those given in the following table.
anvestigational Levels 1

g

Le e el II Level III
(Caution) (Investigate) AMMUAL MPD j

.. ,

*1
_.._

1. Whole body; head and trunar 40 210 5,000

I active blood-forming organs (0.4 mSv) (21 mSv) (0.0S SV)

2. e e (b) 125 625 15,00
, o l5 SW)

* '
) nk1 (4 5 msg) ( mSV) 0 v)

4 Skin of whole body (c) 4 100 5 00
j

Action levels are evalueted monthly. Level I action levels are set et
Level IIapproximately one-tenth of one-twelfth the Annual Limits.Annual Limits.,' action levels are set at one-half of one twelfth the i

J (a) Total Effective Dose Equivalent (TEDE) i

f
(b) 14ns Dose Equivalent (LDE)
(c) Skin Dose Equivalent (5DE)
Data derived froe 10 CFR 20.1201 and 10D-91.435 (TAC)

After roviewing the current report. ple ase contactthe Radiation Saf ety Officer (RSO) if you have any suggestions to reduce
your exposure. Also contact the RSO if your exposure status has changed or may change. This includes changes in your
activities, types of procedures or techniques. Please immediately contact the RSO if you are pregnant.

"

!

After reviewing the report. please initial the report next to your name to indicate your review.
4

4

NOTE: This report has been reviewed by the Radiation Safety Officer. If areas of concern have been neted,you willbe
contacted for a safety review.

!

See the next page for other notices related to ALARA and facility Radiation Safety.!

a
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ - -
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: APPLICATION FOR MATERIAL LICENSE Attachment J 4

| ALARA Program-Emergency Notification / Posting of Notices
.

:
.

! The following notices will be posted with complete information. The information required on these
1

1

notices cannot be obtained until a license is issued and the facility is implemented. The notices should )'

be posted 1) at room 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.

!
;

i

NOTICE TO WORKERS
This facility operates under a medical radioactive materials license. The
license, Its application, documents 8 icorporated into the license by
reference, license conditions, amendments, operational procedures, and
all related materials and communication can be examined by contacting
the individual listed below.

License Number: lasued:
Contact: Telephone:

.

Complete all information on this notice before posting.

NOTICE
Radioactive materials may be located within this room. If present, the
location of radioactive materials is clearly identified by the radiation
symbol and the words, " Caution: Radioactive Materials." In case of an
emergency involving this room or the materials within the room,
contact the Radiation Safety Officer (RSO) listed below.

Contact: Telephone:

Complete allinformation on this notice before posting.

- _ _ _--- _ -____ _.
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APPLICATION FOR MATERIAL LICENSE Attachment J5

Specific Elcments of thn ALARA Program Management
!-

!

, Wa follow these procedures in addition to standard procedures for using,
i 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.

2. 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.

3. Prior to using radionuclides, each employee is instructed in at least
the following:
a. fundamental radiation effects and levels of exposure
b. investigational levels established in the facility ALARA management
c. standard ALARA procedures

,

I d. prenatal exposure policy
! e. license authorization and conditions
! f. standard operational procedures
j g. location and control of all hazards in the facility
j h. 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 any questions. ;

1

5. We evaluate personnel exposure on a monthly basis. All exposures
L should be below Level I (0.1 times one-twelfth the Annual MPD, or 40

arem for the whole body or 415 arem for hands & feet). We closely
review any exposure below this level to decide whether the work

i

activity justifies any higher exposure. If the worker received more i

than Level I exposure, but less than Level II (0.5 times one-twelfth
the Annual MPD - 210 mrem to the whole body, 2,100 arem to the
hands and feet) we will review the exposure records with the individual
to determine possible techniques for exposure reduction. If the j
individual received an exposure equal to or greater than Level II 1

(0.5 times one-twelfth the Annual MPD) the causes of the exposure will j
be investigated and the' employee counseled as necessary to reduce the
the likelihood of additional exposures above ALARA. The results of
the investigation will be recorded and operational procedures may be ,

modified to prevent further exposures at these levels. These additional I

'procedures may include the use of additional dosimeters, measurements,
'

or administrative remedies.

!
,

! I
4

i

!

-_ - . . _ . - - __- - .. .
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APPLICATION FOR MATERIAL LICENSE Attachment J 6A

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:

a. Authorizing the purchase of radioactive material

b. Receiving and opening packages of radioactive material

c. Inventorying radioactive materials

d. Storing and using radioactive matedal

Taking emergency action if material is lost, stolen, spilled or subjected to other operationale.

deviations

f. Checking survey meters, safety, quality control, and performance

g. Disposing of radioactive material

h. Trainingpersonnelwhofrequentareaswhereradioactivematerialisreceived,usedorstored
i. 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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l
1

6. Removing the workers from an exposed area, documenting the investigation, retaining

workers, and modifying procedures and/or the physical facility when reportable exposures

oc:ur (ofmore than 1,250 mrem per 13 weeks to the whole body or 12,500 mrem to the hands).

If and when the RS O finds that it is reasonable to resu=e activ' ities, the workers will be allowed

to re=n to their duties.
;

7. Providing female radiatien workers who are anticipating pregnancy with a second, abdominal

film badge. The worker will be insructed to tell the RSO when pregnancy is confirmed. When

pregnancy occun, fe= ale workers will wer an abdo=inal fi1= badge to monitor the potential
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. T- ediately invesdgating and docu=enting spills, contraindications, and other abnc=al

occu: ences. Cor e:dve actions wiB be guided by the individual event.
i
|

! 9. Bicassaywiu not be necessary,as no mI unsealed sources will be used. If the RSO suspects that
! radica:tive mater al was absorbed or ingested, he/she wiH bicassay the worker's u:ine, saliva,

'

1

and/or blood wid the ga= a camera. As with all oder monito:ing, the RSO will hold these

records in the facility.

10. Establishing a"Qua . ly ALARA Audit."This audit willreviewpersonnelexposure, surveys,

| incidents, bich-ds, and an events related to the safety of personnel. This audit will be used

by manage =ent to review the prog tm 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 facility operation. This review will be included in an annual educational

program for all radiation workers.
-

!

!
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| f* "_%.
WashinpOn, D.C. 20555

, ,g

| m! L, ) NOTICE TO EMPLOYEES
,
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io %. .' HEPORTS TO WORKERS; INSPECTIONS (PART 19); EMPt OYEE PROTECTION**.**
i so
i o

c WHAT FORMS OF DISCR34NNA- WHAT CAN THE LASORi 4
] 'T WHAT 85 THE NUCLEAR WHAT IS MY RESIVNS888LITYF MAY I GET A RECORD OF *estlas.a daoas, ,s. m., n.u a sa TSON ARE PROHIS4TEDP , DEPARTMENT 00r

.Asv fuDtATION EXPOSURE 7 law. cst . V.ur a*=.8 *.ed b.
.|

CEGULATORY COMMIS$10NF Fee ,,,, ud a m. m.r.asenc no,.nw e* ed Th D. swim.no .4 L.ame won vi s, m g

. .f v.veur .== pre co.a .ad m. o.r.t.cu.a
- - a .=.. , 8 4.N veu. ,,,,,,,,,,,,,,,,,,,,,,,,,,M,,,,,m .'

m y ar. ,.m
. cri.nbaY es Vaw . mph,.e et e.qu..d OKom W w M h ci . -n . . . :hm.e

apon tne. I.r 1.s e 4pg
d--, .e-c, a- nac

,

, eesad k. e.nN Nuch.s n.pdmer, e e .m w .or. r
] .u..-

- - : F.e-a s
p ur. .hou* th. Gemets 1.s th. NaC .s.rtseg 3.s.u pe.sh.D es .nd.ebe tn.e.uses .

, , ,

i

sed he.g.ctevig puci.8 sh e,64.h. sin.m W ,.ns ebe.rv.
pe=w ps ies .ad edi.r f m .i g ee , h , y mened ein.ru acuwwasorv w so,w.uc.n h.

- senc , , , _,t,,,,,,,,,,,,,,,

*"*'"h""'***' ~ - - **HOW DO I CONTACT THE NRC7 HOW AM t PROTECTED FitORG*,'.d*.tHa **.'s.a *.a.
as w. - Nac . _ e. e, c m DesCReamseATsOpsi C*N""***'*"**=.******a-

f WHAT DOES THE NRC DOF HOW DO I IIEPORT VIOLATIONSF .d g m, e ..hm . .
7,c",,*,7, ","C "*,'"d.*,'.,"",*7,**,; p v.a. m.m.= e.i.m e== w m =h.a.

i. , 6 , D."[ d ,
~

e=d = ==== a=== w = ==i a-=

er -
a

.e macnd -. ~~v ., , - ~ .m an ,,i.=

in. U.S. o year sn.,911e - .~ rem t8.L.h.r. Va ema-

ww- c . ,,w , . .r ,,d., ..,,,,e,,,,,,,, 3.sh MnC . _ g.edt '.c
protected Itwet

d'

u- .r..r. w
i WNAT WILL THE NRC 007yea, eh.n,Id r.p.rg Wo.n. : 9. ,.ut HOW ARE VIOLATIONS OF NRC #8*"8 d l't.nnd .u i.e mch sh. arss

- = . -- ,,, ,,ac , r, _, ,,e .. . m , un REOuiaE== ioENneuDr ::a;,,-hh. .- *= - 8 == * 'md =d** 38 ** * *. i n, n. -
=rea u = w h me, ==d-* .ad ,a.m ou = = anc=====or une,co a.cu d cnor ac.a d

CAN 4 BE FtRED FOR TALMaf60 - esca te. e=a - .
nac ,c..--,

.

sh. se enc n.siend cena g.cm se w. comsdene. 6* Nac .
.sim. sec w,

ap.e.e.d la . .e.k aa.r. The eenC d e

,,,,,uer .nes. In .ddetaa,n ,, yew
pa.y.r ,,. e,ew.ien. .a.,.he,r ,.s n,td - -TO THE 96RCP had . . a.: e

, , , , , , , , , , , , , , , , , ,, , , , , , , , , , ,

cro .4 m m i- d d m Ties. 88
,.e.,,,,,,,,,,,,,,, , , , , , , , , . , ,u

h, .n.hshening .she. _

m oo WHAT IF i WORE IN A # ** .,

E* m w e., e _ as w p ,,,,',,,'8'" **'"",",,,,d,*'" , , , , , , , , , , , , , , , , mac. o ens w tan n,
t . c e r. men n. RADIATDON AREA? hi.een.orm to n . . _ . _ _ An in-m= == , ,,

-=. .. =i.d e, r.*,d s. .

'''' s .nc. * se n .- use an . , , , , , , , . , , , , , , , , , , , , , , , , , , , , , , , , , , _%,,,,g,,,,,,,,,,,,,,,-w, a .a , aa .w. w s aw an - _ -. h d. sh.

mme.a s ch. ,e. am, l. **"'a.8 Prmad*a 8ar . F*8=.8 *"*'."- , ,,,i w si,.e e, e,.,, ,,,, e,
, , , , , , , y, ##C *** 8.= . N"8" *8 Yashdaa **WHAT RESPONS488LITY DOES .e.m a.ase.am. nee sh..me.as.e ua o e. a.m.

N " 8 ''*- * ER* # -

m.mv. m Nm.W by NaC W6m.a.m.,D*MAy 3 TAtg gg g Ag ggg h.c.u ,.u:cv EMPLOYER HAVEi aan cmdhen hi.e., Nhi

*** '.' " ""'* '** "**"n anc
NsrECTORr . nac .a i,,, ,,

- -or a=*
**"* *' *. nac

ct. .cWmisi ,A., cum n, ch. ndu
,,=,a. =,,=, ,',, ,, ,3 n,,

,7
- - . w .a w o - --. -

* **-e. ,, - -* "'c' ~~*-- - " -1 . e. c e. o v.v . - L'**'*"s***"=*'"**=?=*v=",

7|",'' "",C,,,",,*d"*2"* "O"-- *j
un.mm wha.

== ne.un .> nac . d . , 6. =nc . -.-- - =*
. . ~ .- .,-e., , , , , , , , . , , , , , , %,,

n= ve- emaa =.=hr**= . m.,me , 'a'****"'*'""***""C*=*.

v. i.e , .*wn mac e m.m..en e- w, -
, , , , , , , , . ,

,
. - _ _ rh- mAv s REQUEST AN ls#SPECTION? e w. .mma s. mk e.r r e up,. hwo.

.w .e viu.d.a er i*. na i= = unc sa.=a
*======

anc mome
.a*skd -.*me - - ,,e,,,,,,,_ , _ -m

-

, care.a.d _ an s.no e-* s t' *

UNITED STATES NUCLEAR REGULATOHY COMMISSION REGIONAL. OFFICE LOCATIONS'

can be coated.d as We feuowing .tdnue, m.d whphone awake Uw Rep.naf Otthe wts om.mpe esam.t t.imphan mas fuene_A reprennedw of the p..,s Repeamenry r ^ sedesanud.=r.a a
suuployens who weals to reglseur ammspeminas or concerns .beva sed 4epcal werking coult:6m.s or other meanere seemeding mosapetus e weeps

j Hegional Onicos
'

*

^ ItEGIOgg AD0sugE TELEPHObE,

' _-- ,,j - e. _ .. To repose bicidenes b.aihsbig I

.s cv ruta 1o e u a se e n ,-

}V plEl 33F401E humat unsee or stame
*'

7.o.e en n.,pn senese.isM"'a(43 4 asCO** { by meI W essgduresy ** Q4 ma
or 95tC ensemeses.* .. '" e a u a amen =, n s wy c.===.8.=; M 33 N

** *EG'OM u 7=."=== m .s w, e.n. as.ee. .e N,$
=! ashe*=nse

3 awa ====lnes.on v y .. ese u a sm s = n , c a=
980)7984000 gpFICE OF THE

Y.n." n n$ venGueIS. gepSCTW OE9ERAA.emHawas , mm sep,atseeas
, :a 9,,

*'

.

h,*,", p. u a ee.as ,- c em1

em san =e HoTumE
."?. "_ or.e u a.e: *'

i -- va rentssan
|

neG.0se v
'

. ats.os,.
w u a n ,co g.,

T "a.i,i h see M 8384EE8
'

. . ca m -
mac rones s
Dill

_

-_ _ _. ___ _ _ _



. -

APPLICATION FOR MATERIAL LICENSE Attachment K

Leak Testing of Sealed Sources

The procedure forleak testing of sealed sources, referenced elsewhere in this application,is given
below. Leak testing of sealed sources will be perforrned every six months.

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

2. Each source will be wiped (" swiped") with a cotton swab, using caution to not touch the source
with anything other than the swab. 'Ihe 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.

3. After counting a ga mma reference source of mBa or *Cs, count the " swipe swabs" with th e NaI
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.

4. Ifno above background swipe swab counts are present, recorti allinformation as epm 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 cpm /uCi determined from the reference source (these are
the same calculations performed in the Removable Contamination Survey).

5. 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

Date Time By ASSAY-Date Time By

SAMPLE ANALYSIS

R W n Mve M M n' Swipe Gross _ Bkg. Net UCi Ci, x =
isotooe | Activity | Form # com com com com notes

.

STANDARD ANALYSIS

A. AssayuCl x DecayFactor = uCl

B. Gross epm - Bkg. cpm Net epm

C. Calibration Factor '/, = $
instrument:

STANDARD-Radionuclide: ASSAY-Activity: Date:

. .



. - _ - . .- - .-. - - - . - - __ _ -- -

-

d

APPLICATION FCR MATERIAL LICENSE
-

Attachment K 2

; Notes on Absolute Counting for Contamination, Spills, and Sealed Sources

| Reference Sources

i The reference sources used for absolute counting analysis (to convert cpm to dpm or epm to uCi) and
i to test detector sensitivity are license exempt. These sources, therefore, are not pan of this application.

These sources will consist of *Ba or 'Cs and will be obtained from NEN/DuPont of Nonh Billerica,D

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
i

Intemational Commission on Radiation Units and Measurements, Report 12. Each source has a
certificate of radioactivity calibration from NEN.

I
'

Each source will be 0.1 uCi, calibrated toi3-5% accuracy. With the Nal (TI) 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 l
efficiency of the system is only 1%. This efficiency would produce 0.01 dpm per epm 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
j information:

,

4

i

Wipe Testing Completed;

i

Date Operator
: This source was wipe tested on the above date. Analysis of the sample indicated UCiof remov-
,' able contamination, which meets the requirements as established under this license.

j

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

following information:
4

!

: Leaking Source Do Not Use
'

; -

Date Operator
j This source was wipe tested on the above date. Analysis of the sample indicated uCiof remov-
J able contamination, which does not meet the requirements as established under this license. This source

MUST NOT BE USED UNDER ANY CONDITIONS UNTIL CERTIFIED AS REPA! RED OR RENDERED-

'

SAFE BY THE RADIATION SAFETY OFFICER. If you have questions, call:

1

Note: The reference source will be of the same type or spectrum / energy gamma flux as the sample
i to be assayed.
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Attachme t K3

LEAK TEST REPORT L

Licensei licensee
LicenseeAddress:
Date Samples faken: DateofsampleAnalysis Date k rt Test Due

Saapledata:

hclide Serial Source Source Svipe Sample Bkg kt Std dp:/2.22 Sample action i

Source haber Use Form sethod cpn cpu cps dis /ct .E6 dpa pCi * |
|

|

|

___ ___

*Actiontobetakenifsampleanalysisexceeds0.005801: Labelthesource'Leakingsource-DONOTUSE".
. Removethesourcefromserviceandrepairorreplace.Inaddigion,perfogacontaminationsurveyfor
| renovablecontamination. (NOTE: .E6 dpa is equivalent to 110 dpa or 110 d min ~1)

CALIBMTION INFORhTION ::

Dateofdataanalysis:

DetectorNaI(TI)3' shielded
Sources:

Calibrationi |:Ser. k . ? Assay | JDate!

137Ceslun

i

activityon

137Cs pCi ( years decayed-D.F.=. ),

57! Co pCi ( daysdecayed-D.F.=. )
I 133Ba pCi ( years decayed-D.F.=. )

| Dilig.1 (Averagesfrom3countseach) Calculated Dps Efficiency:
ground nepa n/a

neps dpa disintegrationset~I
57

| 00 neps dpa disintegrationset*I
ID

; Ba ncps dpa disintegrationset*I
,

By: Date:

* BC Systems, Inc. Licensed leak testing service CO W 751-01.
a ....

5171 Eldorado Springs Drive, Boulder, CO 80303 (303) 499-4099

|

|
__. _ - - _ _ - _ _



_ _ _ _ _

|

APPLICATION FOR MATERIAL LICENSE Attachment L

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 a reduced size below, will be posted at full size in any room where radiopharmaceuticals
are used.

I
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 I

when radiation workers attend patients containing radiopharmaceuticals. l
4. Finger dosimeters (TLDs) must be wom while preparing, assaying and administering

radiopharma:euticals. TLDs must also be wom while holding patients during nuclear
procedures.

5. Labcratory coats or other protective clothing must be wom at all times in areas where
radicactive 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 shielded containers or tongs while handling sources. Never touch sources with your
hands.

8. Never pipette any materials, radioactive or otherwise, by mouth.
9. Do nm store food, drink, or personal effects in areas where radioactive materials are

stored or used.
10. Do noneat, drink, smoke, or apply cosmetics in any area where radioactive materialis

stored or used.
11. All radioactive materials must be kept in shielded containers, including sealed sources, j

syringes and active waste. All containers will be clearly labeled with the name of the '

radionucl.ide, its form, date and activity.
12. Use syrr;;e shields for preparing and administering patient doses.
13. Assay ead patient dosage in the dose calibrator before administering it, to ensure that

it is within 10% of prescribed activity. If dosage is not within 10%, do not administer ;

the radiopharmaceutical.
'

14. Place radioactive waste only in designated, labeled and properly shielded receptacles.
,

Do not dispose of radioactive materials in any other manner. i

15. Use a cart, wheelchair or tray to move all radioactive matenals. Neverleave radioactive
materials unattended.

16.Before administering the patient's dosage, complete all radiopharmaceutical quality
contml procedures and records. Check the patient's name and identification, 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 radioactive 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 or used. Use wipe test (wipe, smear or swipe) to survey. Ifcontamination
| is found, notify the Radiation Safety Officer and decontaminate or secure the area for

| decay.
,
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APPLICATION FOR MATERIAL LICENSE Attachment L 2

i Radiopharmaceutical Control Notices

; The followir.g notices will be used in the radiopharmaceutical control program.

!

l
!

i RADIOPHARMACEUTICAL
RECEIPT AREA;

,

! Place All Packages Here
!

j Receipt of Packages

!
'

| |

| RADIOPHARMACEUTICALS
TO BE RETURNED ;

'

j TO THE RADIOPHARMACY
Disposal by Transfer

!

!
!

| DO NOT EMPTY |
! :

| RADIOACTIVE |.
! WASTE MATERIALS

'

i

| Disposal by Decay In Storage (DIS)

|
'

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ _ _
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| APPLICATION FOR MATERIAL LICENSE Attachment L 3
i

!

!
i

i

RESTRICTED RADIOSOTOPE
.

! STORAGE AREA
!

,

I

i

:

| Admittance only by Authorized Per-
i

,! sonnel with Dosimeters and in Com-
j pliance with Operational Procedures.
l

Radioisotope Storage Area

}
!
4

|

|

.

- _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ .
- -
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APPLICATION FOR MATERIAL LICENSE
Attachment M

Procedure for Spills
.

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

' NOTICE
SPILL PROCEDURE.

!

MINOR SPILLS.

J

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

2. Prevent the spmad ofcontamination by covering the spill area with absorbent paper. Secure the area.
: 3. Survey au personnelin the area to ensure that they are not contaminated. If contaminationis present,
1 decontaminate.
i

4. With the RSO or another person (not involved in the spiU), monitor with a GM survey meter.
{ Determine the margins of the contaminated area.
t

5. Cean up the spill using disposable gloves, foot coverings if needed, and absorbent paper. Remove
the paper covering the area, clean side out to avoid contamination, and place in a plastic bag for

i transfer to the radioactive waste container. Cean the area, decontaminate, and place all wipes,
papers and gloves in the bag for transfer to the waste container.

I
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 Repon" and the " Radioactive Spill Contamination Survey."
>

8. With the RSO, evaluate measures to be taken to prevent such spills in the future. |
4

'

MAJOR SPILLS
.

1. Cear the area by notifying all persons in the room that a spill has occurred. Use caution that no
i contaminated individuals leave the area.
! 2. Prevent the spread of contamination by covering the spill area with absorbent paper. Secure the area.

3. Confine potentially contaminated personnel to an area in the same room where they can be
'

monitored 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 your exposure to increase.

5. Cose the room and secure the area to prevent entry. Post a notice on the door to indicate that entry;

| is prohibited.
| 6. Notify the Radiation Safety Officer (RSO).

7. Follow the direction of the RSO to decontaminate the area, complete required documentation, and
j evaluate the incident.
.

| Personnel Decontamination Suggestions (First Steps):
a) Remove contammated 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;

j 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.,

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

i

! *The applicant considers a " major" spill to be a release of more than 50 mci of *Tc, 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. Scaled sources, being solid material, cannot spill. If sealed sources:

could spill, values for a spill considered " major" would be adjusted upward.

;

j
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APPLICATION FOR MATERIAL LICENSE Attachment M 2

i

Radioactive Spill Documentation

The following document, " Radioactive Spill Repon," will be completed for all radioactive spills,
including major and minor spills. This report will be used as an operadonal document for eachI

| . evaluation and documentation of spill incidents. In addition, each incident will also require a
completed " Radioactive Spill Contamination Survey"repon.

|
|

RADIOACTIVE SPILL REPORT |
| (Complate for all Redloactive Spills) |
|

|
L INCIDENTS

| Spill: Date Time location
Radionudude: Isotope Fonn Est. Activity
Person controDing incident:

IL SPILL AREA (diagram)

Norst show the spiU area and extent of spin on this drawing.

Ill. EVENT
A. Personnel Present* Personnel Contamina: ion Results**

* Include padenu and other "non-personnel"
**Use the back of this sheet to indicate decontammadon, monitoring. bioassay or other acdons.

B. Describe the incident

C. Evaluate the magnitude of hazard assodated with the incident

D. Describe au reporung and related actions taken

|

! E. Describe fonow up actions taken to prevent recurrence

Report completed by Date

seann

so ees

,
.

.
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Radioactive Spill Documentation-Continued
i

The following document," Radioactive Spill Contamination Survey," v:ll be used to determine the
;

location, extent and decontamination of radioactive spills. The survey will be done with the GM -

survey detector system. This document will be used in addition to the " Radioactive Spill Report,"
,

pdnted on page M 2 of this application. Please also see Attachment K 2. l

:

i

RADIOACTIVE SPILL CONTAMINATION SURVEY
i (S =n.dio.cuv. Spiil n. port >

i
f

1

I

1. INCIDENTS
spdl: Date Time Locanon

Radionuclude: Isotope Form Est. Acevity

Person controuing incident:

II. SPILL AAEA (dt. gram)

I

l

i

Nors show the spiH area and extent of spill on this drawing. I

lit. SURVEY
A. Exposure Instrument Probe
B. swipe Instrument PHASE Kev to Kev

In:tial Decontamination
8Lacanon # irAtr nAhr dpm/100cm Comr m,

.

IV. ADDITIONAL CONTAMINATION NOTES
(Personn l. Clothes, Equipment, etc.)

Description Contaminanon Disposition

|
__

,

MN

|

l
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| APPLICATION FOR MATERIAL LICENSE Attachment M 4

i
! '

|
I

| EMERGENCY MATERIALS ;

i

!

| PERSONNEL
i

| DECONTAMINATION SYSTEM

; Do Not Obstruct Access to these Materials
i
!

'

i

!
'

!

! ,

!
'

RADIOISOTOPE
CONTAMINATION AREA

| Do Not Enter this Area
,

without Permission of thei

1

| Radiation Safety Officer
i
!

i

h_______________. .. . __



APPLICATION FOR MATERIAL LICENSE Attachment M SA

Decontamination Procedures

1. General Rules

A. Contain the contamination--never allow uncontaminated areas to be contaminated in the
clean-up process.

B. 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 signiScantly larger
than the initial spill site.

C. Address personnel contamination before decontaminating the facility.
D. Obtain others' help to monitor and carry out decontamination procedures and other

activities.

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

II. Personnel Decontamination
A. If physical injury requires medical attention, administer care immediately. Keep in mind

that contamination may be present.
B. 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.

C. Remove all contaminated garments, i.e., laboratory coat, gloves, etc., and step onto an
uncontaminated surface to monitor residual activity.

D. 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, end remonitor for removal / residual activity.
2. Wash with hTC-WASH I and rinse with tepid water. Remonitor for removal / residual

activity.
3. Wash with hTC-WASH II and hTC-WASH III,if necessary. With each wash, and

rinse with tepid water and remonitor for removal / residual activity.
4. If hTC-WASH IIIis 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 decontammation 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
notingested. Adding moisture to the skin may allow contaminated skin to release 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. Cornplete all required records, including the appropriate spill, personnel exposure,
ingestion, or incident repons.
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APPLICATION FOR MATERIAL LICENSE Attachment M 5B

IILSurface Decontamination
A. Avoid all unnecessary exposure of personnel durirg decontamination, and never allow

uncontaminated areas to beco:ne contaminated during these procedures.
B. Consider using radioactive decay as a decontamination technique if the activity can be

isolated and secured. .

C. Wear bootics, gloves, a laboratory coat and, ifpossible, an apron, or other materials that will
allow easy removal of contaminated articles.

D Cover all " wet" areas with absorbent papers.
E. Monitor the area suspected of contammation, and identify its outerlimits wCth a marker or

barrier.

F. Place absorbent pads adjacent to the area to prevens exposure to decontamination personnel.
G. 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.
2. Clean successively smaller areas 1

3. Use tongs; don't touch the wipes or decontamination materials.
4. Place all contaminated materials in plastic bags for Decay in Storage (DIS).
5. After decontamination, place absorbent paper over the " clean" area to avoid contact

with residual actisity.
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 decontammation.

|

|
.

|
1

Notes: If the surface is waxed, a wax remover may help irmove the comamination. 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 to contaminate the survey meter.
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APPLICATION FOR MATERIAL LICENSE Attachannt O

Procedure for Safely Opening Packages that Contain Radioactive Material

1. Wear rubber or latex gloves to prevent hand contamination.

2. 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).

3. 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)

4. Wipe an area of 100 square 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)

5. 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:
1. 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
radioactivity. 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. If the shipping box is not contaminated, remove and obliterate

the radiation labels before discarding in the in-house trash.

6. Recheck the contents of the package to be sure it is the ordered
material. ,

7. Check the source's activity in the Dose Calibrator. |

8. Log the material on the correct Radioisotope Distribution Record.

9. Finish the " Radioactive Material Package Order and Receipt Record,"
on the next page of this section. j

DIS - Decay In Storage dpm - disintegrations per minute

|
'

_____ _ __ - _ . .
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APPLICATION FOR MATERIAL LICENSE Attachment P

Radiopharmaceutical Records

Records of the radiopharmaceutical, supplier, date, time, activity, patient, pre-administration calibrator
assay and person administering the material will be maintained by the facility. These records will be
completed on the forms shown below, or on a form supplied by the radiopharmacy containing all of the
same information.

UNIDOSE RECORD: RADOPHARMACY RADIOPHARMACElJTICAL UNIDOSE RECORD
PACKAGE RECEPT AND MONITOR RECORD

RECEPT Date: Time: amspm By: Conennamon umn Dreer:
Peenage Conenson: Surteos Esposare Rets: mR/hr Centammasson:
Notee:

Prescription Record Dase Caiibrmor Duposal Record Exp.Dae
Actmty insope Pomi Pwonunesian DiseosalRoute Date
Penem Time Dy Actmfy Checa Arramed a Resepr mey

Preecnpuon Record Dose Calibrmor Deposal Record Esp.Dae
Actmry lesiope perm Pwamrimmion Dissonal Route Date
Puent Time Dr Actorey Check Retumed e Ansepnerrecy

Prescription Record Dese Calibrutor Duposal Record Esp.Das
iActmty insope Perm P+Aemmateen Diseenal Route Date_

Puent The By Actmfy Check Retumed a Resnpremacy

|
P, cwon Recos D e e.,.. D oene..a E D.e
Actwey ensiese perm Pwomnemen Desonal Route Ome
Puent The ey Acimfy Checa lhtumed e Assepromsey

j

Preecription Record Dase Calibtsor Deposal Record Emp.Dae
Actmry meeP. Pam Pwd inerson Diseanni Roue. Dme
Puent The by Actmty Check Retumed a Asseptarmacy

UNIDOSE RECORD: ISOTOPE FORM

Note: complete the Order and Rossipt Record before entering any information on thle form.

I

%zred|headur |LtA8Amary
Due canwoma asmosa oni DeeCamus uw. Poinm ! Suxn.u

can fir, Due tre Asewy Chuck Den sere seamer Dr Due IRuuie

|

.

-
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i

Radioactive Material Package Order and Receipt Record
Order Receipt Package Radioactrve Material Package Exposure Contamination Oy

Data Dy Date Time ID 8 Isotope Total Activity Form Cordtion 1M Surface IB Net Eat Net int d/c Net Ext Net Int .

(mCl) mR/hr mR/hr (cpm) (cpm) (cpm) (dpm) (dpm) f

L

!,
C
o
>

' ~ -4 i

O .

2 !

- "U
O '.33 i

._ E
> ;

-4 e

m ?

E
>
V i

C io '<m !

2
(4
m

Package Corxlition: Acceptable (A) Trigger Levels: E_xposwellate y
Rad 60 active i Surface < 0.5 mrem /hr im = NA :2

Wet / Discolored (W) Radioactive Il Surface > 0.5 to $50 mrern/tt Im = > 0 to < 1.0 mrem /hr NDamaged (D)

Uneven Esposure Rate (U) Radioactive til Surface > 50 to 5200 mrem /hr 1m = > l.0 to < 10 mrem /hr [
e-2x DG (BG determined Individually for each site) surface for empty packages b

Contalfinall00 [ [
Package Wipes 22,000 dpm

t

1257 ES 12M
61995 NC Systems, Inc 5171 Eldorado Springs Drtve, Boulder, Colorado 90303, 900-548-4024

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ . _ . _



_ _ . . _ _ _ _ _ _. . _ _ _ . - . _ - _ _ . _ . _ _

APPLICATION FCR MATERIAL LICENSE Attachment P 3
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APPLICATION FOR MATERIAL LICENSE Attachment Q

Procedure for Area Surveys
I

;

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. i

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. !

i3) 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 and f

of each week that radioactive 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 (see page three). The RSO will be :
notified if removable contamination greater than 1000 dpm per 100 i
square cm of 57-Co, 99m-Tc, or 201-Tl is found. Also notify RSO !
if 100 dpm per 100 square cm of any other radionuclide is found. i

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: (dpa/100 square cm of surface ,

contamination) i
|
:

Contaminant Radionuclide |
|

Area 57Co, 99mTc, 20lTl All Others ;
I

I ,

i

| Unrestricted or 2000 2A2 I
!

! Uncontrolled Areas
:

! Controlled or 20.000 2 q20

| Restricted Areas ;

1 ;
<

!

i
. _ _ _ . __ ___ _ - _ _ _ _ ._. _ ._. _ __ _
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m
O
c o o CONTAMINATION SURVEY RECORD
m .o

g _g (Survey for Removable Contamination)E
U &y Survey- Date Time By Assay: Dale Time By

E: Instrument: PHAAE New to Kevat
CA vi Standard: Radionuclide Assay: Activity Date

"8 8, L SURVEY AREA

cg
n

.*L
W .I o
(t) .O C

+8a-z
nm

O f" 8
.

.

.J o
*6a g 5. SAMPLE ANALYSIS

.ng N S Swipe Gioss Bkg. Nel dpm* *g EO 8 cpm - cpm cpm ' cpm * Action Taken"

m 39
h O d "SWFE"< 3h7 par own:

E " :$ i.c e men,.e.,enao,

g " g .3 2. piece inns pand en me ery swt co is

O n ~o f umma
s. u.memendesanon.n hn,presem.eu. E s g8 + = me =*ce n =o

= d ' a = '~ a =**

* *'r"s* ice,ene ,,,,,,,,,,, ,,,,,
'-z O J C 3. unaO 36 o 9 , , , , , , , , , , , , ,

6 ,3_
** laside>= 'O c

.at a- a c
O ,g o j *from" Standard Analysis"below lint:O

"I $ U= "see" Contamination Action Levels"below -Avond touctibg he swlece er so9em

D. E - y ::3 man yow singw-

- m not spread known mataminaisonN 6m K STANDARD ANALYSIS -ce est creewoniendame em setpeD. x o ~

h{3( e A. Gross cpm - Bkg. cpm = Het epm - - - - - - - - - - - - -

2 = uCI ned6ancese come winem , y B. Assay uct a Decay Factor

,e g y C. uCI 2.22 a 10*dpmluCl = dpm semp: ss
WA D. Calibration Factor '/, = Het cpmldpm = 1 = cpm,ldpm tocenon:-5

i-. g ,c
.2 y 3 IV CONTAMINAT10N ACTION LEVELS (dom /100 cm'of surface contamination)O he- h

** o M Contaminant Radionuclide
A"#IW#M

@ Mo6 Ares ''Co, ""Tc, ** TI All Others
:s.o , suspec Radwnuchde(sk

_

E a8o unrewicied - and personnel clothh,g 2,000 200

C a .f.k. Restricted areas and protective e*Wg 20,000 2,000-

,',] o-'" o 3oc n
O " EA
O OO

_ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ - - _ _ - _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ - _ - - _ _ _ _ _ _ - ___ - - _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ - _ .
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APPLICATICN FSR MATERIAL LICEN2E Attachmsnt O 3

Ambient Exposure Survey acord Form

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

!

| AMBIENT EXPOSURE SURVEY
(Survey for Source Exposure and Contamination)

1

Instrument: Probe:
Date of Calibration: Reference Check: mR/hr

i 1. SURVEY AREA

II. SURVEY

identification of Location and Exposure in mRhr

Surveyed by: Date: 1 2 3 4 5 6 7 8 9 10 11 12 Operator Action'

._

- -

; *See" Exposure ActionLevels"below. :

!
|

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

Trigger levels will be set at 2 mR/hr above background readings,

f

|

|
,
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,

Attachment Q4
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. Areas . to .be ,

monitored will be chosen as those areas most - accessible to members of the
public and considering the probable occupancy time in those areas by any

3

one 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
in the patient waiting area on the wall adjacent to the hot lab is marked

.

with the symbol "TLD" on the facility floor plan.

|An additional environmental monitor will be placed in the nurse

workstation area also' adjacent to the hot lab wall (marked "TLD" on facility .!

floor plan) as a preautionary adjunct to the personnel monitoring program.
1

The licensec will use thermoluminescent dosimeters (TLD's) as I

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:
100 m Re m / y r

' Three month limit = 4 q u a r t e r s / y r = 25 mrem
1 person x 4 hours occupancy

= .002Occupancy factor =
2184 hours monitored

Safety factor for trigger level =- 10

Calculations:
25 mrem

Trigger level = . 0 0 2 x 10 =1250 mrem

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. ]

*

I
i

!

!

!
t

|

1
-_ _ _ . , - - - - |



APPLICATIDN FOR MATERIAL LICENSE Attachment R

Radioisotope Waste Disposal Procedure

Disposal By Transfer

1) Return spent syringes and unused sources from the radiopharmacy to the supplier. Retum
materials from the radiopharmacy only to the supplier. Retain records of all materials returned
to the radiopharmacy with the " Radiopharmacy Radiopha:Inaceutical Unidose Record" form,
located in the Radiopharmaceutical Record section of this application.

Disposal By Decay-In-Storage (DIS)

1) Short-lived material, i.e., materials with a physical half-life ofless than 65 days, will be disposed
of by DIS.

2) Radioisotopes that are currently active (activities not used or returned to the radiopharmacy) will
be kept in the lead storage container for not less than two half-Iives. These will then be transferred
to the DIS storage container, as described below, after the radiation label has been violated and
shielding removed.

3) Syringes and capped needles will be placed in a separate container for eventual disposal (after
DIS)in compliance with state and local public health regulations .

4) Injection paraphemalia (swabs, gauze, tubes, and other contaminated materials) will be placed
directly in the DIS containers.

5) All materials placed in the DIS container will have the radiation labels violated and the shielding
removed. T.bese 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.

6) 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)
c) Monitor all surfaces of the bag
d) If there is no exposure above background, discard the bag. If the bag still shows exposure,

rerum 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: Scaled sources (57Co, "'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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i M ! DISPOSAL BY DECAY-IN-STORAGE RECORD
= I

#
f

inpse Surwy Belare Deposal DeposalStorage
contammer Date teolope Actmely Dale heinsesse Shgrd* N By Dale Ilosse By Notes

|

|
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W
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W
D
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.J

b'

e
W
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4
E -

E
G
L

'
Z
CD

E -

4
0
~

,

EL
EL

; 4 iluelbe less then8.05 mithr

"itual be die some se hochground el surface of container, unth au shakhng remosed

Note: . Asth * enust have halHwee of less than 65 days

. Place une malenelin the DecayhStorage cremener only aller subeianhal decay in the shesided contamer (al least 5 10 hallimes).

. llensese or siclete au radialeon symbols and r* ~ material signs belore placang the r=W in the beg and marked conimener.'

. Separate needes and other thoHazards kosa thw radsoaaive meeriais for proper despaal as shpadated by Slais and OSHA c'

,
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j APPLICATION FOR MATERIAL LICENSE Attachment R3
,

| DO NOT
j . .

! EMPTY-
.

| RADIOACTIVE
,

WASTE MATERIALS

i

|

4

RADIOPHARMACEUTICALS -

| TO BE RETURNED TO
THE RADIOPHARMACY,

i

e - _____w--* a - _ _ _ _ _ __
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a

October 25, 1996

Kenneth W. Retter, M.D.
Radiation Safety Officer
Cardiovascular Consultants of

Cape Girardeau, Inc.
25 Doctor's Park
Cape Girardeau, MO 63703

Dear Dr. Retter:

Enclosed is your NRC Material License Number 24-26563-01 in accordance with your
request.

Please review the enclosed document carefully and be sure that you understand all
conditions. If there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region ill office 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 j
stated in the license. Unless your license has been terminated, you must conduct your i

program involving byproduct materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

1. 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.

2. 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

.

|\

Ib. When the licensee's mailing address changes (no fee is required if the
location or byproduct material remains the same). !

|

3. 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.

|

|

|
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K. Retter, M.D. -2-

4. 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
issued pursuant to this Part;

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

c. Change Radiation Safety Officers;

d. Order byproduct materialin 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.

5. 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
reminde. notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A j

license will not normally be renewed, except on a case-by-case basis, in instances I

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 j
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 j
application should be the licensee or certifying official rather than a consultant. |

You will be periodically inspected by NRC. Failure to conduct your prograiq in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspending, modifying or revoking your license as specified in the,

'

General Policy and

|
|

|
|
!
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K. Retter, M.D. -3-

Procedures for NRC Enforcement Actions,10 CFR Part 2, Appendix C. Since serious
consequences to employees and the public can result from failure to comply with NRC
requirements, prompt and vigorous enforcement 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
Colleen C. Casey
Nuclear Materials Licensing Branch

!

| License No. 24-26563-01
| Docket No. 030-34136
|

| Enclosures:
1. License No. 24-26563-01

| 2. 10 CFR Part 19
| 3. 10 CFR Part 20
! 4. 10 CFR Part 30 !

! 5. 10 CFR Part 35 I
''

6. 10 CFR Part 170
7. Form NRC-3
8. NRC Form 313
9. Regulatory Guide 10.8, Rev. 2
10. NUREG 1516

|

!

DOCUMENT NAME: M:\03034136.CL6
To reroive a copy of this document, Indicate in the box: *C" = Copy without attachment / enclosure *E" = Copy with attachment / enclosure *N' = No copy

0FFICE DNMS/RIII Cc(c C | |;

NAME CCCASEY:sjd
: DATE 10/25796

OFFICIAL RECORD COPY<

i

_
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C#

LgR co
'g C.R. Talbert, Jr., M.D. FAC.C.

Men L 5pitler, M.D. FAC.C.,

b James B. Chapman, M.D. FAC.C. Iv)

| u
Wimam K. LaFoe, M.D. FAC.C.o

%oIRARDDp.
Kenneth W. Retter. M.D. FAC.C.

October.7, 1996

|

USNRC Region III
ATTENTION: Colleen Casey ,

801 Warrenville Road !
Lisle, IL 60532-4351 ?

. <
'

,
,

,

'

RE: Control #301-260 1

/ \' '
'

.

Dear Ms. Casey: j( _ ,
, . .

-

The following information is; submitted in response to your
request for additional information regarding our request for
radioactive materials license:

i 1
,

-A. Dr. Kenneth Retter is~an ownership partner in Cardiovascular|

'

| Consultants. He' achieved this status in March, 1995.
'

t ,
,

! B. Leak tests w 11 be performed by a'' licensed leak testing
| service,Np/ Systems, Inc. COLO 751-Olwog equivalent.'* ,

,

C. We confi that the'name and telephone number of the,

! radiation ,afety officer will be posted with our
emergencytprocedures. ,

*

4 j
D. Sealed sources (will be stored in the indicdred radioisotope

storage / dispensing area. As part of our procedures to meet
| 10 CFR 35.70 this area will be surveyed for[ ambient exposure

on a daily b' asis. This activity will be conducted so as to
meet the requir'ements of 10 CFR 35.59(h) al'so.

3 .

E. We intend to use dnly unit-dose radioactive drugs for
dispensing to patients.' Should the scope?of operations

~

| change, and we decide to use bulk ^vi'als-of radiopharma-
| ceuticals, we confirm that we will follow the model
'

procedures in Reg Guide 10.8, Rev 2 for dispensing records
| for multi dose vials and dose calibrator quality control
l for use of multi dose vials.

F. I confirm that the location of this practice is in a
commercial building, not a residence.

! RECEIVEDShould you need additional clarification regarding this matter
,
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| please do not hesitate to contact me.

Sincerely,
I W\| -w

! Kenneth W. Retter, M.D.

KWR: cj g
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NSN 7540-01-317-7368 'iutr& 101 GENERAL btRVK L$ ADMINIO RAflON

MME OF PERSON ($) CONTACTED OR IN CONTACT ORGANIZATION (OFFICE. DEPT.ETC.) TELEPHONE NO. i

Gretchen Wheeler Consultant to Cardiovascular Consultants of
'

Cape Girardeau(800) 548-4024'

;

1
susatu |
Control No. 301260. New license re-application dtd 4/22/96 i

Telephone Deficiency Call Q- ggg gy 7
3u- -

A. Manacement Structure

It is our understanding that Cardiovascular Consultants of Ca)e Girardeau. Inc. is
owned by four )hysicians. Drs. Talbert. Spitler. Chapman and _aFoe. Dr. Kenneth
Retter is not Jelieved to be an owner of the practice at this time. (If our
understanding in this matter is incorrect, please so state and explain.)

If our understanding is correct, then one of the actual owners must sign all
correspondence to the Commission, including the applications dated February 15, 1994
and April 22, 1996. The applications may be either signed and dated (use current,
actual date) by one of the owners or a letter attesting to the owners' consent in
obtaining the NRC license may be signed, dated and submitted.

B. Leak tests

Your application did not completely address leak testing of your sealed sources.
Please provide the following information:

1. A description of the procedure for leak testing the source,

2. The instrumentation used to measure activity on the wipe and the lower limit
of detectability for this instrumentation.

Appendix H of Regulatory Guide 10.8. Rev. 2 (will be mailed to you if you don't have
,

| a copy), may be helpful to you in preparing your response and provides a program i
that is acceptable to the NRC. If you elect to have another person perform the leak j

test, please submit the name of the person and the applicable NRC or Agreement State I
,

license number. If this person is not licensed please submit a description of j'

their procedure and instrumentation as requested above. |
i

C. Emeraency Procedures

Your emergency procedures include blank spaces for the name and telephone number of
the radiation safety officer. Please confirm that this information is available on,

! the copy of the emergency procedures that you will post in your laboratory.
!

D. Quarterly Ambient Dose Rate Survevs for Sealed Sources;

: ,

Please confirm that gudrterly ambient dose rate surveys will be conducted for your' i

sealed sources. in accordance with 10 CFR 35.5$(will be mailed to you if you don't !
have a copy).

!

-. , - - . . . - . -. . ~ - . , . - .
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E. Multi-dose vial records

Although your apalication states that generators will not be used. it is not
entirely clear w1 ether you will still obtain bulk vials of prepared radioactive
drugs (to dispense as unit doses) and/or technetium-99m (to prepare reagent kits).
If you will utilize multi-dose vials in any way, please confirm that you will
maintain records in accordance with Appendix M.2/ Exhibit 14 in Regulatory Guide
10.8, Rev. 2 _o.r you may submit equivalent procedures for these records.

Send response to: USNRC. Reaion III. ATTN: Colleen C. Casey. 801 Warrenville Road. Lisle.
IL. 60532 4351 BE SURE TO REFERENCE CONTROL NO. 301260.
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