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|gf Pursuant to the Atomic f.ncrgy Att of 1954. as amended, the I:nergy Reorgameation Act of 1974 (Pubhc Law 9043K1, and Title 10. Code of |@[

l'ederal Regulations. Chapter I. Parts 30,31. 32. 33. 34. 35,36. W. 40. and 70, and in rehance on statements and icpresentations heretof ore made f
I

y by the htensee, a htense n hereby suued authori/ing the hcensee to recene, acquire powew and transfer byproduci. source.and special nuticar 4C
| matenal deugnated below; to use such material for the purposeN and at the placeN designated below; to deliser or transfer such material to $

3

persons authonfed to recen e it m accordance with the regulatiom of the applicable PartN. Thn hcense shall be deemed to contain the conditionsi

specified in Sechon IM3 of the Atomic Energy Act of 1954, as amended, and is subject to all apphcable rules, regulations @N
'

;
, and orders of the

i
Nuclear Regulatory Comrmmon now or hereaf ter in ef fect and to any conditions specifiM below. @~]$|,*1 f,@] {{[ ;6 '
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Mobile Dynamic Imaging, Inc. l uanse Nuinha
29-30322-01 fde
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, ?:
! l 16 South Van Brunt Street . 8) Englewood, New Jersey 07631 P#"" U"'"i

October 31x 200_1 ik| 't
5. Docket or C'

; Reference No. 030-34190 I'
,

?6. By product. Source. and/or
7. Chemical and/or Ph> sical K Maximum Amount that Licensee s;t Special Nuclear Material Form May Possess at Any One Time y>

Under This License C.
I e-

| | A. Any byproduct material A. Any radiopharmaceutical A. As needed &
t

j identified in 10 CFR identified in 10 CFR Ij 35.200 35.200 except generators ?3 and gas
5=

;:1 e
5 9. Authorized use C
; t;, #e
j A. Any cardiac imaging and localization procedure approved in 10 CFR 35.200.

. !
i

?3
! 3, y i
\

CONDITIONS O
'

a '

$ \'

a 10. A. Licensed material may be used only at the licensee's facility located at 16 #19,, South Van Brunt Street, Englewood, New Jersey. y|

yi

$ B. Licensed material listed in item 6.A., except generators, may be used at |6
.

'

$ clients' medical care facilities in the States of New Jersey, Connecticut and,

! Y; the Commonwealth of Pennsylvania.
.

4 |

| 9 11. A. The licensee may not possess and use materials authorized in Items 6, 7, and 8, 6'

9 until: (1) the licensee has constructed the facilities and obtained the @
| 9 equipment described in the application and supporting documentation; and (2) the ,6

9' U.S. Nuclear Regulatory Commission, Region I, ATTN: Chief, Nuclear Materials ,(d Safety Branch, 475 Allendale Road, King of Prussia, Pennsylvania 19406 has been '(
d@ notified in writing that activities authorized by the license will be initiated. $
$ B. In accordance with the requirements set forth in 10 CFR 30.36(b), 40.42(b), and !(6S 70.38(b), the licensee shall promptly notify the Nuclear Regulatory Commission,,

S in writing, of a decision not to complete the facility, acquire equipment, or |g
'

:

$ possess and use authorized material.
m

$@ 12. The Radiation Safety Officer for this license is Terrance C. Lee, M.D. C' !s
;
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I 13. Licensed material listed in Item 6 above is only authorized for use by, or under the
| supervision of, the following individuals for the materials and uses indicated:
N Authorized Users Material and Use |EN

1
Terrance C. Lee, M.D. 35.200 for cardiovascular clinical procedures E

N

$j14. In addition to the possession limits in Item 8, the licensee shall further restrict|

| the possession of licensed material to quantities below the minimum limit specified %S' in 10 CFR 30.35(d), 40.36(b), and 70.25(d) for establishing financial assurance for iQ ,N decommissioning. ;E
N !tE 1

i N 15. The licensee is authorized to transport licensed material in accordance with the !Ei !'

N provisions of 10 CFR Part 71, " Packaging and Transportation of Radioactive Material." (N
<

E iN 16. Except as specifically provided otherwise in this license, the licensee shall conduct h) !
N its program in accordance with the statements, representations, and procedures g'
N contained in the documents, including any enclosures, listed below, except for minor
N changes in the medical use radiation safety procedures as provided in 10 CFR 35.31. g;

g
E The U.S. Nuclear Regulatory :ommission's regulations shall govern unless the
y statements, representations, and procedures in the licensee's application and g ,

p correspondence are more restrictive than the regulations. g:

g g;<i

.

y A. Application dated June 19, 1996 i'

y B. Letter dated September 11, 1996
I
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OCT 2 31996

License No. 29-30322-01
Docket No. 030-34190
Control No. 123362

Dr. Aharon Ben-Haim
President
Mobile Dynamic Imaging, Inc.
16 South Van Brunt Street
Englewood, NJ 07631

Dear Dr. Ben-Haim:

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 I Office, Licensing Assistance Team,
(610) 337-5093 or 5239, so that we can provide appropriate corrections and
answers.

Please be advised that your license expires at the end of the day, in the
month, and year stated in the license. Until your license is terminated, you

,

must conduct your program involving byproduct materials in accordance with the 1

conditions of your NRC license, representations made in your license
application, and NRC repaiatans. 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," 10 CFR Part 35, " Medical |
Use of Byproduct Material," and other applicable regulations.

2. Not possess and use materials authorized in Items 6, 7, and 8, on the
license until: 1

1

a. you have constructed the facilities and obtained the equipment
described in the license application and supporting documentation;
and

b. you have notified the U.S. Nuclear Regulatory Commission, Region I,
ATTN: Chief, Nuclear Materials Safety Branch, 475 Allendale Road, (
King of Prussia, Pennsylvania 19406 in writing, that activities
authorized by the license will be initiated. |

3. Notify NRC, in accordance with 10 CFR 35.14, no later than 30 days after:

a. the date that you permit any individual to work as an Authorized
User or an Authorized Nuclear Pharmacist pursuant to !0 CFR

! 35.13(b)(1) through (4), and provide to the Commission a copy of the
board certification, the Commission or Agreement State license, or
the Permit issued by a licensee of broad scope identifying the

| individual;

0FFICIAL RECORD COPY
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Dr. A. Ben-Haim
Mobile Dynamic Imaging, Inc. -2-

b. an Authorized User, Authorized Nuclear Pharmacist, Radiation Safety
Officer, Teletherapy Physicist, or Medical Physicist permanently
discontinues performance of duties under the license or has a name ,

change; or

c. when the mailing address on the license changes (no fee is required i

if the location of byproduct material remains the same).

4. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC, ,

promptly, in writing, and request termination of the license:
.

a. when you decide to terminate all activities involving materials
~

authorized under the license; or
,

,
b. if you decide not to complete the facility, acquire equipment, or

|
possess and use authorized material.

.

In accordance with 10 CFR 35.13, request and obtain a license amendment| 5.
! 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;

,

f b. permit an individual, except as specified in 10 CFR 35.14(b)(1)
'

through (4), to work as an Authorized User or Authorized Nuclear
Pharmacist under the license;

1

: c. change Radiation Safety Officer, Teletherapy Physicist or Medical
l Physicist;

d. order byproduct material in excess of the amount, or radionuclide,
or form different than authorized on the license; or

| e. add or change the areas of use, or address or addresses of use
! identified in the license application or on the license.

6. Receive written approval from the NRC prior to any change in ownership of
your organization, in accordance with 10 CFR 30.34(b).

i7. Submit a complete renewal application with proper fee or termination
request at least 30 days before the expiration date of your license. You
will receive a reminder notice approximately 90 days before the
expiration date. Possession of byproduct material after your license
expires is a violation of NRC regulations. A license will not normally
be renewed, except on a case-by-case basis, in instances where licensed
material has never been possessed or used.

,
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Dr. A. Ben-Haim
Mobile Dynamic Imaging, Inc. -3-

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

| You will be periodically inspected by the NRC. Failure to conduct your
! program in accordance with NRC regulations, license conditions, and
! representations made in your license application and supplemental

correspondence with NRC will result in enforcement action against you. This r

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 Statement of Policy and Procedure for NRC
| Enforcement Actions," (Enforcement Policy), NUREG 1600.
,

Since serious consequences to employees and the public can result from failure
i

! to comply with NRC requirements, prompt and vigorous enforcement actions 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. ]
I

i Thank you for your cooperation. ;

1

Sincerely, j

Original Si ned By:0
Mchelle Boardsley

Michelle R. Beardsley
Division of Nuclear Materials Safety'

,

License No. 29-30322-01 !

| Docket No. 030-34190
i Control No. 123362

Enclosures:
1. License No. 29-30322-01

| 2. 10 CFR Parts 2, 19, 20, 30, 31, 35, and 170

|
[

!

DOCUMENT NAME: R:\WPS\MLTR\L2930322.01
To receive a copy of this document. Indicate in the box: "C" = Copy w/o attach /enci "E" = Copy w/ attach / encl *N* = No copy

! 0FFICE DNMS/R1 ,n N DNMS/RI

NAME Beardsley M7
DATE 09/14/96 09/ /96 09/ /96 09/ /96V

f
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THE CARDlOLOGY GROUP
111 Nurtnfie'd Avenue ,

West Orange.NJ 07052
Terranco Lee M.D. (201)731-s006 Fax (201)731-5687

Jules P~ an. M.D ..e
.

-
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Number of pages
(please include the coversheet)_
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600 hours of supervised work experi k

of an authorized user that includesence under the supervisi(I)
Ordering, receiving and unpacking

~
on

materials safely and performing the rel tradioactiveradiation surveys(11)
Calibrating dose c;alibrators and di

a ed

instruments and performing che kagnostic I
operation of survey meters(iii c s for proper

(iv) )
Using administrative controls to prevcalculating and safely prep;aring patient do
administration of byproduct material;

sagesi(v) ent the mis-
Using procedures to contain spill d b
material safely and using proper deconte y byproductprocedures; and(vi) aminationEluting technetium-99m from gener t

i

measuring and testing the eluate for mol bda or systems,
and~ alumina contamination, and processineluate with reagent kits to prepare t

y enum-99

labeled radiopharmaceuticals; and
g the

echnetium-99m
600 hours of supervised clinical
supervision of an authorized use that i

i

experience under the(1)
Examining patients and reviewing th includes:
to determine their suitability for r die r case historiei diagnosis

selecting,the suitable radiopharmaceuticalslimitations or contraindications; pic
i (ii) ia oisoto
i

Administering dosacalculating and measuring the dosa
*

(iii) andges;
radiation shields.ges to patients and using syringe

j

(iv)
interpretation of radioisotope tcollaborating with the authorized user in!

(v)
Patient follow-upt est results and;

! t.

t|

|

t

I

b

.

i

'

---- -.............................__,__
___



- - - - -- _ .--m - - - - ~ ~ ~ ~ ~ - . - - - - - -_._ ___ - -- - -_

^

SEPj27
_

N W p.es

L,
FAX:2019972528

..

PAGE 2e .

. <

.

1
SUPPLEMENT 8

,

-

f.'$UPtLEMENT
.

.

U. 8, NUCLEAM REGULATORY C0htM18840N

PRECEPTOR STATAMENT
'

.

sanob.-.
* spor # nee,t 8 t be eengkardW ane spNeret

e asperes passenent /,epn each. phy:W&i's pnespeer.11 men hen oriepneeperle neceanwy n desummt
se

t. 74070$ta PHY11CIM U$tA'S NME AND A00tLS$pyggg,gg \
-

KE Y TO COLUMN C
Pt R$0N AL PAR?tCIPATHue GD40WLS 90NGs41 DPs

. **
*

__TERRANCE LEE, MD 14weavend emendastie.gi.see to dieseadas ow weist#Ny for
#

*
** * T A0 0at e8 dunes. ~

'

34.nene,sewas sash,wwn in den amtewiu d ,::i .a.. ..;ea e sena111 NORTHFIELD AVENUE se ww
"'*****"**a8 an= w we w pernmen ene,coisasE.Tr"* - 8 8'". *

i er.13 is.,seen
suneeweenesof w iaiae =.a. ween d iu w menee ,ed nh.

*

W, ORANGE eenean a e

''""""*''s #eeen menau ww.ven was. ie sawer erww etNJ 07052

2. CLINICAL TRAINING AND EXPtAIENCE OF ASOVE NAMEDPHYSICIAN
wusasen or

480?9Ps
eewoetsens placevgeso e4 ?RaAtto cassesee sano

--

'sPE pensasserts
A PAAfic4PA 848pene@Assa*#m er**== *'s aw 4

er aveuwtsptm ehedsser es mee,=ee sases./4 '8

[)/.
Thyroid span 9,,

'

*' -
Thyrefd duke,, ;

,.'.Op/5'
'

4v
, Luas perfveten scan

!

sene v.neti. tion scue '

!*'e S.'* [ ): Aerose) ventilstlen scanu
f :. !,4,'I'. . ,,;, ', Rene) f1 w scan

'y.
k. Srsin scan

'

' $v,.)fI'
' #*

. Liver / spleen scan -'

<
.p... sene sua
s<

", ;' t',. 48 trees 0Phspeal ste4 -

.
.

;? ,,4|%
.

?
teveen ohunt ste#

.$. q' .'. .
.

..(.p$'
'#' #'" ,

1
,'

'

0* * 'Y'''"'M"j
BETWEEN JUNE 21, 19958 c4Nine perfwton scan, _ AND JUNE 20, 1996!

. ..

'hY. ' son *

4 c4rdtee stress vestrievlegess
-. -

|',,,9, 200
TOTAL NUMBER OFceNfac test natrieutestes

,
,,,

.| |' 3, u 111we scan ???
-

CLINICAL HOURS
-

*
'

1200, ,,
h

{
_

{PLEASE SEE ATTACHED.)
_-

.

.

,

;
-

.ONDER A,
. IX GI t,, MD '

;
- SERVICIN

GING SYSTEM f'__ LICENSE NO, 29-30214-01\

-. -

,

4 u a- " ' " " , _ , _ --



_ __. _ __ __ __ _ _ _ ._ _ _ _ . _ . _ _ _ __ _ _ _

O O --

PU (d
TF1

'

52 atchung Ave u
Upper Montclair, NJ 07043

Tel: (201) 783-3638 ,

Fax: (201) 783-8479

September 11,1996
Ms. Michelle Beardsleyj

| U.S. Nuclear Regulatory Commission Region |
| 475 Allendale Road

King of Prussia, PA 19405-1415

RE: Docket No. 030-34190
| Control No. 123362

! Dear Ms. Beardsley:

This is in answer to your letter of July 17. My apologies for the delay.
! 1. We have applied to the Radiation Protection Program of the New Jersey DEP for
i a materials license that will cover accelerator produced and naturally occurring
| radioactive materials.

| 2. Attachments 7.1.1,7.1.4 and 7.1.5 to our license application specify the
| training, isotope work and clinical experience of Dr, Terrance Lee. The general

training was given at the University Medical Center of Cooper Hospital in Camden,
NJ, between March 3,1995 and May 19,1995. The ongoing radioisotope work
experience has been acquired at the New Jersey Medical Group,158 Linwood
Plaza, Fort Lee, NJ, since January 1995, and at the Cardiology Group,111
Northfield Avenue, West Orange, NJ, since June 1995, under the supervision of
Dr. Asim Dikengil. If the above cited documents are not sufficient, please let us
know what further documents are required.
3. We will train the driver (s) and technologist (s) who will transport and handle the
materials before commencing their work and annually thereafter, at least. We will
keep records of all personnel training, including names and signatures of attenders,
date, time, instructor and topics covered.
4. Our Survey Meters will be calibrated by RMC Calibration Services, Wilmington,

| ' Delaware, NRC License No. 07-30114-01. ;

| S. Our Dose Rate Trigger Levels will be SmR/hr for restricted areas and 0.5 mR/hr
| for unrestricted areas. Our removable contamination Trigger Levels will be 2000

2 2L dpm/100 cm for restricted areas and 200 dpm/100 cm for unrestricted areas.
(' 6. a. At 16 South Van Brunt Street, we will not scan patients. We will
j i. Park our van.with mobile camera and mobile equipment.
! ii. Receive the materials from the pharmacy.

iii. Prepare individual doses.
! At each location of use, we will have on the day of scanning a portable, shielded

'0FFICl2 RECORD COPI (% / t y y c t._
SEP 131996
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| dose preparation area with dose calibrator to measure individual doses before j
injection, as well as all accessory devices, such as survey meters, shielded syringe '

holders, prongs, waste containers, wipe test counter, etc. ,

We will initially operate in Northern New Jersey, but we may expand into New
j York, Pennsylvania, maybe Connecti::ut, according to needs and licenses

,

; permitting, i
b. We do not intend to render " scan-in-van" service to our clients, within the

| framework of this application.
' 7. We will comply with 10 CFR Part 71 regarding transportation of licensed

material. :

a. We will transport our radioactive materials in accordance with 49 CFR |
170-189. We will ,

1. Only use approved packages l

2. Appropriately label all material and packages. |

| 3. Perform the proper surveys.
|

| 4. Fill out complete and accurate shipping papers. -

5. Appropriately brace and secure all packages.

| 6. Provide all appropriate security measures.
b. We will properly train all drivers and technologists in all applicable'

transportation regulations and emergency procedures. Documentation of this
training, including dates, topics discussed, names of attenders and instructor, will-
be kept in our records,

c. We will perform quarterly audits of transportation documentation (shipping
papers, survey reports, etc.) and temporary job site activities.

d. We will secure all licensed material during transport and at the client
facilities.

e. A copy of our emergency procedures that van drivers will follow in the
event of an accident involving licensed material in transport will be maintained in
the van during transport. See Appendix A.

f. Radioactive waste will be separated into (a) sharps and (b) medical waste
and collected into specific shielded waste containers, which will further be secured
in the van and transported to our central laboratory for Decay in Storage. After 10
half-lives, the waste will be treated as OSHA waste. 1

8. The authorized user will be present at least once every 30 days to review the |
supervised individual's use of byproduct material. All records will be kept to show |
this compliance with 10 CFR 35.25 (a) (3).

,

| 9. The RSO and/or the authorized user can be physically present within a
'

I reasonable time (less than three hours) at the temptrary job site in response to

! incidents (i.e. accidents, spills, misadministrations) that occur at temporary job |
' sites. I

:
y

!
Sincerely yours,

|
r Aharon -H i '

'
#

7 * -

'

'

,

J
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Appendix A
EMERGENCY PROCEDURES

i

| 1. Be aware that the radioactive materials you are shipping present a potential i

| health hazard to you and to the general public. In the case of an accident, spilled
material may cause

| i) external radiation exposure.
| ii) internal radiation exposure through inhalation, ingestion, or skin absorption.
1

2. Keep unnecessary people at least 150 feet upwind.
| 3. Mark hazard area and deny entry.
! 4. Notify RSO and if major spill notify NRC ancVor NJRPP.

,

5. Detain uninjured person:: and equipment exposed to radioactive material until
| arrival or instruction of qualified Radiation Authority.
| 6. Delay clean up until arrival or instruction of qualified Radiation Authority. ;

| 7. In case of fire, do not attempt moving damaged containers. Remove undamaged ,

I containers out of fire zone. Use fire spray from a distance.
8. Do not touch damaged containers or spilled material. >

9. Cover small liquid spills with sand or earth
10. Call emergency medical care. If not affecting injury, remove and isolate
contaminated clothing and shoes. If not injured, shower victim with soap and i

water.
11. Advise medical care personnel that injured persons may be contaminated with
radioactive material,

,

4

|

| |

:

i
i

e
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Docket No. 030-34190
Control No. 123362 ,

Dr. Aharon Ben-Haim i

President .. i

Mobile Dynamic Imaging, Inc.
16 South Van Brunt Street

i
Englewood, NJ 07631

Dear Dr. Ben-Haim: ;

This is in reference to your application dated June 19, 1996 for a byproduct
materials license. In order to continue our review, we need the following

,

additional information:

1. Thallium-201 and Cobalt-57 (produced in a cyclotron), are not byproduct
materials as defined in 10 CFR 30.4 and are not subject to licensing by
the NRC. Therefore, you may use these materials without possession of an
NRC material license. However, you should contact your State regulatory
authorities to determine the State licensing or registration requirements
for use of these radionuclides.

2. Please submit documentation showing that Dr. Lee meets the requirements
of 10 CFR 35.920-(b) (2) (i.e. has >1000 hours supervised clinical and
work experience). Indicate the dates.and location of this experience.

3. Please specify, by position, the individuals or groups of individuals
that will receive training and confirm that this will be given before
assuming duties and annually thereafter. In addition, please confirm
that records will be kept of all personnel training which includes the
names and signatures of attendees, date, time, instructor and topics
covered.

4. Your application states that you will have your instruments calibrated by
instrument calibration service licensed by the NRC or an Agreement State. |
Please provide the name and NRC or Agreement Stats license number of at |

,

least one instrument calibration service that you may utilize.
! i

5. 10 CFR 35.70 (d) and (g) require licensees to establish radiation dose :
Irate and removable contamination trigger levels. Please specify your

dose rate trigger level in milliroentgen per hour (mR/hr) and your
removable contamination trigger level in disintegrations per minute per
100 square centimeters (dpm/100 cm').

,

6. Regarding your mobile activities:

!
.

OFFICIAL RECORD COPY

ML10
:



,7 ,
- -- ..

i. is b '

.

A. Ben-Haim i
Mobile Dynamic Imaging, Inc. -2-

a. Please describe the scope of activities that will be conducted at
the 16 South Van Brunt Street location (hot lab, scanning, etc.) and i

also at each location of use. ~Also indicate if there will be any iadditional hot lab sites and specify where radioactive materials '

will be delivered. Further, please specify the state (s) in which ;

you will be operating. j

b. Please specify if you plan to render " scan-in-van" service to your
,

clients, if so, please provide the following: !

1. Please submit procedures for siting the mobile van at temporary
job sites. Mobile vans should be sited on the client's

| property preferable adjacent to the building. Siting the van '

! for scanning in public right-of-ways (e.g. streets, public
| parking areas, alleys, etc.) is not acceptable pursuant to 10

CFR 35.80 (b).

2. Submit a detailed diagram of the mobile van including all
information requested in Item 9.1 of Regulatory Guide 10.8,
Rev. 2.

| 3. Demonstrate how the scan-in-van operation shall remain in
compliance with 10 CFR 20.1301 regarding radiation levels in
unrestricted areas (e.g. outside of van),

i 4. Describe procedures for compliance with 10 CFR 35.29 (c) during
| times when patients are being injected and/or scanned in the
- mobile van. The procedure should describe how the client shall ;

assure that services are conducted in accordance with the !
'

regulations while the mobile nuclear medicine service is under
the client's direction.

5. Describe survey procedures to check for contamination in the
van prior to leaving each location of use pursuant to 10 CFR

| 35.80(e).

7. All licensees are required to comply with 10 CFR Part 71 regarding
transportation of licensed material. Please confirm that:

I

a. transportation of radioactive material is done in accordance with 49
| CFR 170-189 which include:
1

1. Approved packages
2. Appropriate labeling
3. Proper surveys
4. Complete and accurate shipping papers

3

5. Bracing of packages
'

6. Security provisions

b. drivers and technologists are properly trained in applicable
|transportation regulations and emergency procedures and that

| |
'

0FFICIAL RECORD COPY
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A. Ben-Haim
Mobile Dynamic Imaging, Inc. -3-

documentation of this training will be kept which include dates,
topics discussed attendees and instuctor's name.

c. management will perform quarterly audits of transportation
documentation (i.e. shipping papers, survey reports, etc.) and
temporary job site activities.

d. licensed material shall be secured during transport and at the
clients facilities.

e. Please submit your emergency procedures that van drivers will follow
in the event of an accident involving licensed material in transport
and confirm that a copy of these procedures shall be maintained in
the vehicle during (,ransport. Emergency procedures should minimally
include posting the area, maintaining surveillance and notification
of the RSO.

f. Please submit procedures for handling radioactive waste during
transport and also describe the method for storage and final
disposal.

8. 10 CFR 35.25 requires that authorized users periodically review the
supervised individual's use of byproduct material and the records kept to
reflect this pursuant to 10 CFR 35.25(a)(3). Please confirm that the
authorized user will be physically present to review the supervised
individual's use of byproduct material at least once every 30 days.

9. Please confirm that within a reasonable time (less than three hours), the
RS0 and/or the authorized user can be physically present at the temporary
job site in response to incidents (i.e. accidents, spills,
misadministrations) that occur at temporary job sites.

10. You are requesting authorization for materials identified in 10 CFR
35.200 that include the use of sodium iodide iodine- 125 and iodine-131
in quantities exceeding 30 uCi. 10 CFR 35.32(a) states, in part, that a
licensee must establish and maintain a written Quality Management (QM)
program for all 10 CFR Part 35 uses applicable to their program. Please
submit a QM program as required by 10 CFR 35.32(a). In lieu of
submitting a QM program, if your use of 10 CFR 35.200 materials will not
include sodium iodide iodine-125 or iodine-131 in quantities exceeding 30
microcuries (uCi), you may submit a " negative declaration" confirming
this use is not a part of your licensed material program. Confirm in
your " negative declaration" that you will submit a QM program prior to
initiating future use of sodium iodide iodine-125 or iodine-131 in
quantities exceeding 30 uCi. Please submit your QM program or " negative
declaration" in a separate correspondence from your response to other
items in this letter.

We will continue our review upon receipt of this information. Please reply in
duplicate to my attention at the Region I Office and refer to Mail Control

0FFICIAL RECORD COPY
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A. Ben-Haim
Mobile Dynamic Imaging, Inc. -4-

;

No. 123362. If you have any technical questions regarding this deficiency
letter, please call me at (610) 337-6942. i

In order to continue prompt review of your application, we request that you
submit your response to this letter within 30 calendar days from the date of
this letter.

I
Sincerely, i

Orig!nal Signed By:
P.5cholis Beardsley )
Michelle R. Beardsley
Division of Nuclear Materials Safety

Docket No. 030-34190 l
IControl No. 123362

Enclosures:
1. 10 CFR Parts 20 and 35
2. Regulatory Guide 10.8, Rev.2

DOCUMENT NAME: R:\WPS\DLTR\D34190
To receive a copy of thle document, indicate in the box: 'C' = Copy w/o attech/enci *E' = Copy w/ attach /enci *N" = No copy

0FFICE DNMS/RI .A N DNMS/RI

: NAME Beardsley\lW
'

DATE 07/16/96 07/ /96 07/ /96 07/ /96

!
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NRC F ORM 313 U. S. N05[ EAR REGULATORY COMM:SSION WROVED BY OM1 NO 315M120
(6 9% EXPlRES 6-30-96

y
10 CTR y; n 33 E STtMATED BURDEN PER RESPONSE TO COMPLY W TH TH:S

*
34 35 M Ya a 140 INFORMATION COLLECTION REOVEST 9 HOURS SUBy:TT AL OF THE

APPLEATION is NECESSARY TO DETERMINE THAT THE APP CANT l$L,

| QUALIFIED AND THAT ADEQUATE PROCEDURES EX)ST TO PROTLCT
| THE PUBLC HE ALTH AND SAFETY FORWARD COMME !P 5APPLICATION FOR MATERIAL LICENSE REGARDiNG BURDEN ESTiuATE TO THE iNroauniON AND eEw-

MANAGEMENT BRANCH (MNBB 7714). U S NUCLEAR REGUL ATORY
COMM:SSION. W ASHINGTON. DC 20554 0031, AND TO THE
PAPERWORK REDUCTION PROJECT (31540 20L OF FCE OF
MANACFMFNT AND BUDGET W ASHINGTON D" ?W3

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

g 3 O "" ] { hAPPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH. IF YOU ARE LOCATED IN:

| DMSiON OF INDUSTRIAL AND MEDICAL NUCLE AR SAFETY |LLINOl$, INDIANA, IOWA, MICHIGAN, MINNE SOT A. MIS $0VRI. OHIO, OR WISCONSIN,
OFFICE OF NUCLE AR MATERIALS SAFETY AND SAFEGUARDS $END APPLICATIONS TO g | A
U S NUCLE AR REGULAYORY COMMISSION (( U
W A SHINGTON DC 205554001 M ATERIALS LICENSING SECTION

"
ALL OTHER PERSONS FILE APPLICATIONS A5 FOLLOWS

799 ROOSEVELT ROAD gA
,

IF YOU ARE LOCATED IN GLEN ELLYN IL 60137 5927 VV

CONNECTICUT, DELAWARE, Di&TRICT OF COLUMBIA. MAINE, MARYLAND, ARKANSAS, COLORADO, IDAHO, KANSAS, LOUlslANA, MONTANA. NEBR ASKA, NEW
MAS &ACHU5ETTS. NEW HAMP$ HIRE, NE'W JER5EY, NEW YORK, PENNSYLVANIA, MEXICO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOT A TEXAS, UT AH, OR WYOMING,'

RHODE lELAND. OR VERMONT, SEND APPLICATIONS TO. SEND APPLICATIONS TO

LICENSIN3 ASS!STANT SECTION
NUCLEAR MATERIALS LICENSING SECTION

6 CLE AR RE J A1 R CO S$10N REGION I
475 ALLENDALE ROAD 'ARWTON TX MN
KING OF PRUSSIA PA 19406-1415

ALABAMA, FLORIDA, GEC*GIA. KENTUCKY, Mi$$1$$1PP1, NORTH CAROLIN A, PUERTO ALASKA, ARIZONA, CALIFORNIA HAWAll, NEVADA, OREGON, WASHINGTON, AND U S
RICO, SOUTH C AROLINA. TENNESSEE, VIRGINIA, VIRGIN ISLANDS, OR WEST VIRGIN!A, TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPL 4ATIONS TO:

SEND APPLICATIONS TO

| NUCLE AR MATERIALS LCENSING SECTION R ADIOACTIVE M ATERlALS S AFETY BR ANCH

| U S NUCLE AR REGULATORY COMMISSION REGION il U S NUCLE AR REGULATORY COMMISSION REGION V

( 131 M AR:ETT A STREET, NW, SUfTE 2900 1450 MAR A LANE
ATLANTA G A 30323 0199 W ALNUT CREEK. CA 94596 5368'

I PER$ONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U S. NUCLEAR REGULATORY COMMi$$10N ONLY IF THEY WISH TO POS$ESS AND USE LICENSED

| MATERIAL IN STATES SUBJECT TO U S NUCLEAR REGULATORY COMMi$SION JURISDICTIONS

l 1 S l$ AN APPLCATION FOR (Check appropnele nem) 2 NAME AND MAILING ADDRESS OF APPLICANT (include Zip code) I

1
A NEW LICENSE .

'

J Mobile Dynamic Imagm.g'Inc.
B AVENDMENT TO LICENSE NUMBER I

- 16 South Van Brunt StreetC RENEW At OF tiCENSE NuMBtR
-

Englewood, New Jersey 07631 )
| 3 ADDRESS ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED 4 NAME OF PERSON TO BE CONT ACTED ABOUT THIS

APPLICATION

16 South Van Brunt Street Dr. Aharon Ben-Haim
Englewood, New Jersey 07631 TEtEPHONENUuBER

(201178MfMR
SUBM;T ITEMS 5 THROUGH 11 ON 61/2 X 11" PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLCATION GU!DE

5 RADIOACTIVE MATERIAL
a Eiement and mass number b cnemical and/or phyocal form. and c maiximum amount 6 PURPOSE (S) FOR WHICH LICENSED MATERIAL WILL BE USED

wnich wil be possessed at any one time

7 INDMDUAWS) RESPONSIBLE FOR R ADiATION S AFETY PROGR AM AND THElR
6 TR AINING FOR INDIVIDUALS WORK!NG IN OR FREQUENTING RESTRICTED ARE AS

TR AINING EXPERIENCE

9 F ACILITIES AND EQUIPMENT 10 RADIATION SAFETY PROGRAM

12 LICENSEE FEES (See to CFR 170 end Sochan 170 31)
11 WASTE MANAGEMENT IAMOUNT

FEE CATEGORY | ENCLOSED 5
13 CERTIFCATION (Masf be comp 8efed by arphcenf) THE APPLICANT UNDERST ANDS THAT ALL STATEMENTS AND REPRESENT ATIONS MADE IN THIS APPLICATION ARE BINDIN3

UPON THE APPLICANT

THE APPLCANT AND ANY OFF CIAL EXECUTING THIS CERb IC ATION ON BEHALF OF THE APPLICANT. NAMED IN ITEM 2 CENTf Y THAT THIS APPLICATION IS PREPARED IN
CONFORMITY WITH T:TLE 10 CODE OF FEDERAL REGULATIONS. PARTS 30 32,33. 34,35,36 39 AND 43. AND THAT ALL INFORMATION CONTAINED HEREIN ISTRUE AND
CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF

W ARNING 1B U S C SECTiON 1001 ACT OFJUNE25,1948 62 STAT 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE ST ATEMENT OR REPRESENTATION TO

ANY DEPARTMENT OR AOENCY OF THE UNITED ST ATES AS TO ANY MATTER WITHIN ITKRISDl%f0N[} [ ,

o Dr. Aharon Ben-Haim, President f*N
'

CERTIFYING OFFCER - TYPED / PRINTED NAME AND TITLE ( UHE DATE-d N 76,'

( )b FOR NRC USE/ONLYi

TYPE OF FEE FEE LOG FEE CATEGORY AMOUNT RECElvED CHECK NUMBER COMMENTS

$

APPROVED BY DATE

OFFICIAL RECORD COPY ML 10 M 24996P5NNTED ON bFQvpM1
r43NRG F ORY 313 tri 93) w
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MOBILE DYNAMIC IMAGING, INC.
16 SOUTH VAN BRUNT STREET

Englewood, New Jersey 07631
(800)216-3326

i U.S. Nuclear Regulatory Commission Region I |
! Nuclear Materials Safety Branch |

| Division of Radiation Safety
475 Allendale Road
King of Prussia, PA 19406

June 19,1996
Dear Sirs:

|

Please receive our application for a Nuclear Materials License in duplicate for our
new Mobile Cardiology Service at 16 South Van Brunt Street, Englewood, NJ

1

07631. We also include $1,100.00 in compliance with 10CFR Part 170, '

| Sincerel yours,
,

t
.

%.

Dr. Aharon Ben-Haim, Physicist

|

|

:
,

I
' 123362
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Item 5 and 6 - Radimetive Material and Purnose

Authorization is requested to utilize the following materials:

Byproduct _ Material Amount Pmrpose

5.a Material in 10 CFR 35.200 As needed 6.a Medical use

5.b T1-201 (not a byproduct) As needed 6.b Medical use

5.c Co-57 scaled sources 20 mci 6.c Camera flood source
Dose calibrator QA,

Item 7 Individuala resunnaible fw Badiation Safety Prmram

!
Their Training and Ernerience

| Terrance C. Lee, M.D. is the authorized user and the Radiation Safety Officer. Dr.
'

Lee is the authorized user on State of New Jersey Radioactive Materials License
O NJSlr20521/00/000. See attachment ATT 7.1
L)

Item 8 - Training fw Individuals wwking in w freauenting
,

| Restricted Areas

We will establish and implement the model training program published in
| Appendix A of Regulatory Guide 10.8, Revision 2.
;

8.1 Listof_ Trainees

Staff _ Training Technicall' raining

List to be provided List to be provided

8.2 .0ther_ Training _ Programs

NA

O
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Item 9 - Facilities _ and F uipment |4

!

:

9.1 Annotated Drawing :

See appended drawing ATT 9.1 >

9.2 Survey Instrument Calibration

We will establish and implement the model procedure for calibrating survey .

! instruments that was published in Appendix B to Regulatory Guide 10.8, Revision 2.
>

9.3 Dose Calibrator Calibration

We will establish and implement the model procedure for calibrating our dose calibrator
i

that was published in Appendix C to Regulatory Guide 10.8, Revision 2.
;
.

9.4 Personnel Monitor Program i

1

We will establish and implement the model personnel external exposure monitoring |

O 9 torr == 9ubtiehed ia ^99eadix o to ae="' torv o"ide to 8. nevisiea 2.

9.5 Imaaing Eauipment
!
I We will establish and implement the model procedure for ensuring equipment

i
performance that was published in Appendix E to Regulatory Guide 10.8, Revision 2 j

9.6 Other Equipment and Facilities

NA i

:

4

4

h

; O
.

4
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Item 10_RadiationJSafety_Erogram
;

10.1 Radiation Safety Officer

We will use the Model Delegation of Authority that was published in Appendix F to,

Regulatory Guide 10.8, Revision 2.

10.2 ALARA Program

We will establish and implement the model ALARA program that was published in
Appendix G to Regulatory Guide 10.8, Revision 2. '

10.3 Irak test

We will establish and implement the model procedure for leak testing sealed sources
that was published in Appendix H to Regulatory Guide 10.8, Revision 2.

10.4 Safe Use of Radiopharmaceuticals

We will establish and implement the model safety rules published in Appendix I to
Regulatory Guide 10.8, Revision 2.

O 10.5 Spill Procedures

|
We will establish and implement the model spill procedures published in Appendix J to
Regulatory Guide 10.8, Revision 2.

,

10.6 ludering and ReceiYing

We will establish and implement the model guidance for ordering and receiving
radioactive material that was published in Appendix K to Regulatory Guide 10.8,
Revision 2.

10.7 Opening Packages

We will establish and implement the model procedure for opening packages, that was
published in Appendix L to Regulatory Guide 10.8, Revision 2.

'

10.8 Unit Dosage Records

i We will establish and implement the model procedure for a unit dosage record system
that was published in Appendix M.1 to Regulatory Guide 10.8, Revision 2.

O

|
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O 10.9 Multidose Vial Records
|

We will establish and implement the model procedure for a multidose vial record I
system that was published in Appendix M.2 to Regulatory Guide 10.8, Revision 2. I

10.10 Molybdenum Concentration Records

|
! NA

10.11 Implant Source Use Records

NA

10.12 Area Suney Procedures

| We will establish and implement the model procedure for area surveys that was
published in Appendix N to Regulatory Guide 10.8, Revision 2.

| 10.13 Air Concentration Controls
i

NA
10.14 Radiopharmaceutical Therapy!

NA I

10.15 Imolant 'Iherapy
,

|

NA
i

10.16 Other Safety Procedures
|

NA
,

!

Item 11 - WasteRanagement

11.1 Waste Disposal

We will establish and implement the model procedure for waste disposal that was
published in Appendix R to Regulatory Guide 10.8, Revision 2.

11.2 Other Waste Disoosal

NA

. O
'
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Cooper Hospital / University Medical Center
UMDNJ/Bobert Wood Johnson Medical School at Canaden

Q . . . . . _ . . , . . . .
. . , . . . ... . . . .

'

;

a (CERTIFICATES 0Fi.COMPLETIO. N: '

.

.g
s
r-

= o.
y fienance he, utl@.

'

O
O
O
$ Has successfully completed the course, Sash Sa'i ees 4 46 T&4m/9%so&v af.#ar/em # '-12 for 200 hours of classroom

|
and laboratory training required by the Nuclear Regulatory Commission as set forth in 10 CFR 35.920 from March 3,1995 to

'

!

h May 19,1995.

s :a p ,

& 0 0 w W e 0 $. 1iU4 \
'

Paul E. Wallner, D.O., FACR eff'r[f. Siedel, Pil.D. i

Chief, Department of Radiation Oncology Activity Director

I

Cooper Hospital / University Medical Center is accredited by the Accreditation Council for Continuing Medical Education to offer y
continuing medical education for physicians. y;
Cooper Hospital / University Medical Center designates this continuing medical education activity for a maximum of 200 hours in h|

g Category 1 of the Physician's Recognition Award of the American Medical Association, provided it is completed as designed. !~

N !
ca :
CJ |C 1N

'
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STATE OF N JERSEY \('' DEPARTMENT OF LA"! PUBLIC SAFET. * *

DIVISION OF CON ER AFFAIRS-

THis 18 TO CERTIFY THAT
\ .

) '
,

THE BO A R D 0F M E DIC A L) E,X AN T)lE,RS,:,; jHAS REGISTERED '

' " * ' ,
'''

-

,

i TERRANCE H. LEE, M.D.
270 BLOOMFIELD AVE.
B L O O M F I E L D ,. .N..,J ,.... O 7 0 0 3,. ,.

,.., ., , . . . .

. . . . . , . . ..

FOR PRACTICE IN NEW JERSEY AS A(N) PHYSICTAN .M.D.-

07/01/93 06/30/95 MA 45119
EFFECTIVE DATE EXPtRAflON OATE LICENSE NQ.

'gy - -.

saoNATURE or RacisTRANT
, DIRECTOfG

..
,

REQUEST TO CHANGE CERTIFICATE
|

IF THE INFORMATION ON THE ATTACHED CERTIFICATE IS INCORRECT, OR SHOU 'J

CHANGE. PLEASE PRINT THE CORRECT DATA ONLV BELOW AND MAIL TO:

STATE BOARD OF MEDICAL EXAMINERS OF NJ
Mn UST FRONT STREET 2ND FLR.,
TifflTON NJ 08G03

LICENSE NUMBER 06/30/95
(VEAR CURRENT LICENSE EXPlRES,

MA 45119

1
g (Famsf) (MI) (LAST) (MAIDEN IF A*'' TASL&).

NJ CORRECT ADDRESS
($ f REET)

(CITY (STAfft tZie CODE) (CoumTV.h. c. v)

NAME OF EMPLQvER
.

EMPL. 8TREET ADDRE58

EMP. CITY, STATE. ZIP

SEE REVERSE SIDE FOR INSTRUCTIONS
j

.

.

,

e

O
:
|

|

|
i
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ATT 7.1.3,

.

Terrance Lee, M.D.

. O 7 Aspen Drive
Livingston, New Jersey 07039
(201)994-7342 or (201)748-9020

Higher Education: West Virginia University (1973-1977)
Degree: B.A., Magna Cum' Laude

i

Medical School: Yonsei University (1978-1982)
Seoul, Korea
Degree: M.D.

Medical
Certificates: ECFMG Standard Certificate (July 1982)

Board of Registration in Medicine, Boston (Feb. 1983)
Board of Registration in Medicine, N.J. (Aug. 1984) ,

** American Board of Internal Medicine (1991) )
|

Post Graduate: Public Health, Volunteer Services (1982)
Department of Pathology, Muhlenberg Hospital (1983)
Residency in Int. Medicine, Muhlenberg Hosp.( 1983-1986)
Fellowship in Cardiology, St. Joseph's Hospital and
Medical Center, Paterson, New Jersey (1986-1988) j

O Hospital
Affiliations: Hospital Center at Orange, Orange, New Jersey

Columbus Hospital, Newark, New Jersey ]
UMDNJ University Hospital, Newark, New Jersey
Montclair Community Hospital, Montclair, New Jersey

|

I
Work Experience: The Cardiology Group (1989 to Present)

270 Bloomfield Avenue, Bloomfield, New Jersey 07003
** Practicing Cardiologist

Noninvasive and invasive Cardiology

UMDNJ (New Jersey Medical School (1989 to Present)
Newark, New Jersey 07102

** Assistant Professor of Medicine and Cardiology

Chia F. Wu, MD (1988-1989)
35 Park Avenue, West Orange, New Jersey 07052'

** Associate in Cardiology

|
|

| REFERENCES FURNISHED UPON REQUEST

i

O
f
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SUPPLEMENT A.

SUPPLEMENT U.S. NUCLEAR REGULATORY COMMIS510N

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

2. R IC T 0
1. NAME OF PR0 g g g! g g RADIATION SAFETY OFFICER

Neur forcotr .

3. CERTIFICATION
' '

SPeCETY toAno CATE ORY IdONTH AssO Y AR CERTIFito
A

American Board of
Internal Medicine

November 1992

4. TRAINING RECEIVED IN BASIC RADIOL 80 TOPE MANDUNG TECHNIQUES

)Tves Ano L =otw oF YnAin.no

CLOCK HOURS IN CLOCK HOURS OF
PeeLa OF TRAlpelete LOCATION AND DATESlOF TRAe90 Nee LECTURE OR SUPERVISED

A e LABORATORY ON-THE-J08
EXPERIENCE

Ooper Hospital / University
*. a,,,o,',d y ,,,'a g ^ao Md al Center; UMDNJ/ }A

]- Rohen ;VQTnhnenn ug
School at Osmden 3/3/1995 i

b. RADIATION PROTECTION

3/10/95-

yCO/V5uATwsuAT:Cs PERTAnnwa TO
THE use Amo usAsunsMEwT
OP naoiOACTiv TY 3/17/95

d. RAOtATION SIOLOGY
3/24/95

.. nAOiOPHARMACEUTICAL
CHEMISTRY 3/10/9a, ,

E. EXPERIENCE WITH RADIATION. (Actust use of /todAs/sofapse or EguheAwit Emportensel

ISOTOPE mC1 USED AT ONE TIME LOCATION CLOCK HOURS TYPE OF USE

TI-201 3 158 Linwood Plaza, Fort Ire 50 Patient Imagi1g
Tc-99m 50 158 Linwood Plaza, Fort Lee 100 Patient Imagiag
Tc-99m 50 111 Northfield Ave, W. Orange 400 Patient Imagi:1g
Co 57 5 158 Linwood Plaza, Fort Ixe 10 Dose Calibratar

s-137 0.2 111 Northfield Ave, W. Orange 50 Dose CalibratarO I i.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SUPPLEMENT B -. __ $y
,

,

'
BUPPLEMENT U. L NUCLE AR REGULATORY COMMISSION

PRECEPTOR STATEMENT j

espersoner. 8 must be cenpared by sw eeheestphyoician's pnenoner. If more s'nert one prenneneis necesswy a elecumerrtSunoiemest
basirs a enperen serement tren each.

1. PROPOSED PHYSICIAN USER'S NAME AND ADDRESS KEY TO COLUMN C
''

PEISON AL PARTIC6PATl0N 81409L0 C0000687 OP:Put.L Naug
14weevhed enemicesio. of eetienes to al.seemice the suitablitty for

Terrance C. Lee, M.D. '''.en*L".*.**e'***"*"""'"""'*"**"*""*"*"'"
*

" " " * * * * " ze.n io mi o .e ,en w e
7 Aspen Drive ""*"*",",'"'*",'*"e,*,',*..*"""***"**"*"* .

'

_ _ ,,,,,i,,,

sivv i erare i n., e
- um e e-me w m e w vee .. -,e

Livingston, NJ 07039 |*.'.'*""I'''"*"'"'*""'''"''"**'***"*'""*""
2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICI AN

_

'

NunessR OP
CASEB INVOLVisse CChabetNTS

ISOTEnt COD 60lT10NS DIAGNOBES OR TREAggy PEIWO8dAL deepeaner efoe.eoem ar renamesee mer
PAATICIPAfl0N a, n,em4#eper m meet, esse en espersar enses.J

A B C D
*

, ,f ' Thyroid span

{{!.' ' ' '' Thyroid uptake.,
,

, dj';'/, , Lung perfusion scan
, , ,

O ''h,',''.,$.[8,
'

/ Kenen ventilation study . - - - - -

,f
, ' . ' . Aerosol ventilation scan...

,

, . ',.'.e,.,', Renal flow scan
*

?.

O'.9,W
/ Brain scan

v,.

.,' Liver / spleen scan . .*

.

d?.< O
? Bone scan 9Jp, ''' *.' .,

'' = c ', , Gastroesophageal study
'' ,s.

* 'I's,9 Leveen shunt study
.. _ . . . . .

.
,,

. . , ' Cystogram
.-
..

*M 'G.-

-'e'."' Decryocys togrem
,

g ,y 9 g[ ,,;V C*rd'** P*rf"'toa scaa- 400 Between June 21,1995
y...

,

Cardiac stress ventriculogras . 100- _ and June 20,1996-

'

,
Cardiac rest ventriculogre. 200 350 patients in a 1 year period -

.' Gallium scan

Under Asim G. Dikengil,M.D.
Servicing Imaging Systems Inf.
License No. 29-3 14-01

/ .

^'
O

. . . . .
'

i, 'kd
,

_



1.1. G
DASIC SCIENCES CLINICAL PRACTICE OF CLEAR MEDICINE

-
Jeffry A. Siegel, Ph.D.

Course Director '
'

Cooper Hospital / University Medical CenterO 1995 Progr m Schedule (Version 2) "

Week # 1. Friday. March 3.1995: BASIC NUCLEAR PHYSICS & RADIATION DECAY
8-9 AM: Welcome and Orientation (JAS)

9-11 AM: Basic Atomic and Nuclear Physics (JAS)
l 11-12 PM: Radioactive Decay I(JAS)'

12-1 PM: Lunch f
1-2 PM: Radioactive Decay II(JAS)
2-3 PM: Activity and Exponential Decay (JAS)

;3-4 PM: Parent-daughter Decay (JAS)
4-6 PM: Mo-Tc Generator and Decay Examples (JAS)

! Week # 2.
Fridav. March 10.1995: RADIATION PROTECTION AND RADIOPHARMACEUTICAL'

CHEMISTRY
I

8-9 AM: Radiation Protection History (TV)
'

9-10 AM: Background Radiation (TV) i

!
10-11 AM: Maximum Permissible Doses (TV)

| 11-12 PM: Health Physics Instrumentation (TV)
12 1 PM: Lunch
1-2 PM: Survey Meter Lab (TV) 'l

)2-3 PM: Introduction to Radiopharmacy and Medical Radionuclides (MA)
i

-

3-4 PM: Production of Medical Radionuclides (MA)
IC4-5 PM: Radiopharmaceutical Quality Control Procedures (MA)

5-6 PM: Quality Control Procedures (MA)
j

;

Week # 3. Friday. March 17.1995: INTERACTIONS OF PARTICLES & PHOTONS WITH
MATTER, BASIC MATHEMATICS REVIEW, AND NUCLEAR COUNTING
STATISTICS

8-9 AM: Interactions of Charged Particles With Matter (JAS)
9-10 AM: Interactions of Photons With Matter (JAS)
10-12 PM: Attenuation: Broad and Narrow Beam Geometry (JAS)
12-1 PM: Lunch
1-2 PM: Basic Math Review (JAS)
2-4 PM: Nuclear Counting Statistics (JAS)
4-6 PM: Statistical Tests, Sensitivity, Specificity, Regression Analysis (JAS)

Week # 4. Friday. March 24. 1995: RADIATION SAFETY AND RADIOBIOLOGY
8- 9 AM: Calculations of Exposure from a Radionuclide (TV)
9-10 AM: Time, Distance, and Shielding (TV)
10-12 AM: Exposure Calculations (TV)
12- 1 PM: Lunch
1- 2 PM: NRC and Agreement State Regulations (TV)
2- 3 PM: Radiation Biology: Basic Radiation Interactions (JAS) *

h'3- 4
PM: Su:vival Curves (JAS)

4- 5 PM: Radiosensitivity and Cell Response (JAS)
i 5- 6 PM: Estimation of Radiation Risks (JAS)

$
,
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Week # 5. Fridav. March L 75:
-

RADIOBIOIDGY, SPECT, b AND THE GAMMA CAMERA
8-10 AM: Gamma Camera Imaging: Photons and Particles (JAS)

10-11 AM: Spatial Resolution and Image Contrast (JAS),

! 11-12 PM:
'

Single Photon Emission Computed Tomography - SPECT (JAS)p 12-1 PM:: Lunch
V 1-3 PM: SPECT and Positron Emission Tomography- PET (JAS)

3-4 PM: Four R's of Radiotherapy Biology (JAS)
m

! 4-5 PM: Cytoplasmic vs Nuclear Radiation Sensitivity (JAS)
5-6 PM: DNA Damage and The Radiolysis of Water (JAS)

Week # 6. Friday. Aoril 7.1995: QUALITY CONTROL, MR, AND RADIATION EFFECTS8-9 AM: Quality Assurance & Quality Control in Nuclear Medicine (JAS)
,

9-11 AM: Data Processing of In Vivo and In Vitro Studies (JAS) s

11-12 PM: NEMA Performance Specifications (JAS)
12- 1 PM: Lunch

'

1- 2 PM:
Acute and long Term Effects of Radiation and Effects on Fetal Development (JAS)2-4 PM: Nuclear Medicine: Risk vs Benefit (JAS)

4-5 PM: Rectilinear Scanner (JAS)
5-6 PM: Magnetic Resonance Imaging- MRI (JAS) g

Week # 7.
Friday. Anril 21.1995: RADIATION SAFETY AND RADIATION DETECTORS

8-10 AM: NRC Regulations (Part 2) (TV)
10-11 AM: Effects of Iow Radiation Doses (TV)
11-12 AM: Radiation Risk (TV)
12-1 PM: Lunch j
1-2 PM: New Regulations (TV)
2-3 PM: Radiation Detectors: Gas-filled and Liquid (JAS)

x 3-4 PM: Electronic Instrumentation and Pulse Height Spectrometry (JAS)
Radiation Detection Efficiency and Deadtime (JAS) !4-5 PM:

5-6 PM: Gamma Camera: Basic Principles (JAS)
:

. .

IWeek # 8.
Friday. Anril 28. 1995: MRI AND THE SCIENCE OF hTCLEAR CARDIOLOGY

7:30-9 AM: Gamma Camera Quality Control Laboratory (DMH),

'

9-10 AM: MRI I (JAS)
10-12 PM: MR Pulse Sequences (JAS)
12-1 PM: Lunch
1-6 PM: Basic Science of Nuclear Cardiology (ADA)

1

Week # 9.
Friday. May 5.1995: RADIOPHARMACEUTICAL CHEMISTRY,
THE GAMMA CAMERA AND ABSORBED DOSE ESTIMATES8- 9 AM: MRI II (JAS)

9- 10 AM: Calculation of Absorbed Dose Estimates (JAS)
10-11 AM: Medical Internal Radiation Dose (MIRD) Schema (JAS)
11-12 AM: Absorbed Dose Examples (JAS)

i 12-1 PM: Lunch
! 1-2 PM: Systemic Radiation Therapy (JAS)

2-3
PM: Gamma Camera: Collimators (JAS)3-4
PM: Gamma Camera: Image Display & Performance Characteristics (JAS)q 4-5 PM: New Gamma Camera Technology (JAS): V 5-6 PM: Quantitative Image Analysis (JAS)

'

l,

w
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Week #10. Friday. May 12. 5: CHEMISTRY OF NUCLE MEDICINE AGENTS AND '

COMPUTER ANALYSIS
' 8-10 AM: Chemistry of Technetium and Radiolabeled Antibodies (MA)

.

'

10-11 AM: Renal and Bone Agents (MA) #
011-12 AM: Cisternography and Schi111ngs Test (MA)

12- 1 PM: Lunch
1- 2 PM: Hepatobiliary Agents and GI Nuclear Medicine (MA)
2- 3 PM: Particulate Radiopharmaceuticals (MA)
3-4 PM: Artificial Intelligence and Expert Systems (JAS)
4-6 PM: 3-D Image Fusion (JAS) 7

,

.,

Week #11. Friday. May 19.1995: CHEMISTRY,MONOCLONAL ANTIBODIES & QUALITY
CONTROL

8-9 AM: Radioactive Gases (MA) 3
9-10 AM: Uses of Gallium (MA) #
10-11 AM: Brain Agents (MA)
11-12 AM: Radiolabeled Cells (MA)
12-2 PM: Lunch

,

2-3 PM: Ex Vivo Nuclear Medicine Tests (MA)
3-4 PM: Monoclonal Antibodies: Diagnosis and Therapy (JAS)
4-5 PM: SPECT Quality Assurance & Quality Control (JAS) 1

,

5-6 PM: Review and Course Wrap-up (JAS)

?

kenase, M.D.
DMH: Donna M. Handy, CNMT i,
MA: Michael Azure, Ph.D.
JAS: Jeffry A. Siegel, Ph.D.
TV: Theodore Villafona, Pli.D.

hncme94act\nucmed\sched2 k

i
- -

.

?".

|
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| American Society of Nuclear Cardiology.
- -

9111 Old Georgetown Road Bethesda, Maryland 20814-1699

(301) 493-2360 FAX (301) 493-2376

| May 23,1996
ASNC

4,,

Terrance Lee, M.D. |;
"s's"'vtRANi. u D 111 Northfield Ave., Ste. 304w

West Orange, NJ 07052
! PRE 51 DENT ELECT

MANUEL D CERQUEiRA. M D'
Dear Dr. Lee: *

IMMEDIATE PAST PRESIDENT
'g '
t#

AMI E. lSKANDRiAN. M D. I have the honor to inform you that you were elected to FULL -

VICE PRESIDENT
KENNETH A BROWN M D the Membership Committee. Congratulations! Your name has

been entered accordingly on the roster of the Society and on the |
IEE8M BATEMAN.MD. members' subscription list for the Society journal.

4
You are urged to take an active part in the educational activities ofTREASURER

RAYuOND J G aaONs u D.
the Society. I hope that you will feel free to call on this office at all

BOARD OF DIRECTOR $ times for whatever help we may be privileged to give you. Youri

ChEORGE A BELLER. M Dnterest in and suggestions for the future growth of the Society are
DANIEL S BERMAN. M D. aiWays Welcome,

, , ,

)iROBERT O. BONOw. u D.

Eurs H. BOTviNiCx. u.D. SEdV. '

>

ANDRG GAGNON. O T.R Q .- == , ,
ERNEST V. GARCIA. Ph D g g

LYNNE L. JOHNSON. M D

I JEFFREY A LEPPO. M D. William D. Nelligan, CAE
Executive Director :6D. DOUGLAS MILLER. M D.

,

STEVEN C. PORT, M D

HEINRICH R. SCHELBERT. M.D Ph.D. 9
3

HEINZ SOCHOR. M D.

H. WILUAM STRAUSS M D. O I ' *'

| RAYMOND TAILLIFER, M.D.
.

JAMES E. UDELSON. M.D.
'

| FRANS J Th. WACKERS. M.D Ph.D.

KIM A. WILLIAMS, M.D. E

EXECUTIVE DIRECTOR
:WILUAM D. NELUGAN C.A E.

CFICE ADMINISTRATOR
*~

, AWN M. EDGERTON

.

k.

-
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APPENDIX A ,3 371;, !
,

, , ,. ,

Model Training Program , ;
.,. ..:.-;

(See $$ $ V and 35.21)4,

The following guidance may be useil t1 nevelop a training progra'NIf fa
you use the frequency and subject listhgs to develop your training program,.;

you may say on your application, "We wiM establish' and . implement.the|pdel -

j) training program that was published in Apper, dix A to Regulatory Guide 10.8
j Revision 2, and have appeaded a table ATT 8.1 that identifies the groups of
j workers who will receive training and the method'and frequency of training."

You may use lectures, video-taped presentations, or demonstrations, for example,'

j as methods of training. ' '

:

If you prefer, you may develop your.own training program for review.
; If you do so, you should consider for: inclusion all the features in the model,

program and carefully review the requirements of 619.12. Say on your applica-
.

|
tion, "We have developed a training program for your review that is appended

i as ATT 8.1." Be sure to include the table that identifies groups of. workers,
i the method of their training, and the frequency of training.
l

It may not be assumed that safety instruction has been adequately covered;

by prior occupational training, board certification, etc. , Site-specific-
training should be provided for all workers.- Ancillary personnel (e.g. , nursing,

3 clerical, housekeeping, security) whose duties may require them to work in the'

vicinity of radioactive material (whether escorted or not) *need to be informedO 6 ut=r di t4 'r* z rd ad aar a'ri t ar c ti ~a " aii iaiaa * ia 6-' ~

:

tai 16redito~ meet'the'needs of the individuals in attendance. A training program ,

;

that provides necessary instruction should,be. written and, implemented.;
3

. . . .. .

,

'

i MODEL PROGRAM "
- ' -

:

! Personnel will be instructed;-
'

| ,
,

~,

! 1. ~ Before assuming'iluties with, or in'the" vicinity of, radioactive materials,
i *

2. ,Dging annual refresher, training. . . . t.
.

,

Whene5r the' e is a significant 'cha'ge in dutie's',', regulations, or the
'

'

r n
| 3..

terms of the license.
.

. . . .

! Instrue' tion for. individuals is attensa'nchyll' iriclude' the' following subjects:
a .

| 1. Applir.able~ regulations and' license conditionsg
J

-
..

.

j 2.-- Areas where radioactive material is used or stored.
s

j 3. Potenfial ' hazards associated with radioactive material in each area where
-

j the. employees will work.
;

i 4. Appropriate radiation safety procedures.

: O '

1 5. Licensee's in-house work rules.
! .

d

.- A-1 ,

! .

.. ..
,

_, , - . , - --
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Each individual's obligation to report unsafe conditions to the Radiation
-

6 e.1/2
s < tv <<ic r-o

Appropriate response to emergencies or unsafe conditions.7.

Worker's right to be infor1med of occupational radiation exposure and8.
bioassay results, i

Locations where the licensee has poste'd or made available notices, cop'ies
-

of pertinent regulations, and copies of pertinent licenses and license
9.:

cotiditions (including applications and applicable correspondence), as1

|
required by 10 CFR Part 19.

!

! 10. Question and answer period.

1 - ,

*

i
,

)

)
-

. .

;

!
. -

4 ,

.

1
-

i ..

: O
~

~~

.
.

----
. , ,.j

!
i

I

:
I
.

I

o

O
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APPENDIX B

O
.

.~a . . .

Model Proceduie.for Ca. librating Survey Instruments .
(See 5.35.51.)' c.T m --^ H. -*

..r

You or your contractor may use the. following. guidance to calibrate surveyt

instruments. If you7 or the'tontractori."follini:aI]7thFguldahc(,"f6fina'y"say
on your application. "We will. establish.and. imp.lepentCthe. im~ del.. procedure foro

calibrating survey instruments that.was published Tn' Kppendix(B"to Regulatory -

Guide 10.8, Revision 2." ~ *' '~

If your procedure does not follow the guidance in the model; you may -
. - develop your own procedure for review. If you do so, you should consider for

inclusion all the features in the model and carefully review the requirements'

of 5 35.51. Say on your application. "We have developed a survey instrument.
calibration procedure for your revi W that.is appended as ATT 9.2," and append
your survey in,strument, ca,11 brat, ion proced.u.re.,..r. , .c.... ..

~

Radiation survey meters should be ' calibrated with a radioactive source.
Electronic calibrations alone are not acceptable. Survey meters must be cali-

~

brated at'least;a'nhdally and 'aftep s'eivicing? '(Battery changes are not con-
sidered ".servjcing.")

. ...
.~ - - '- - --

. .
. .

.. .. .

'''' ' "''"'''M''

MDDEL PROCED'RE"U
' -

-
.

1. The source must.sbe approximately a point..sou.rce._, . ... . . . . . .-.

2' Eithef the appaFent'sou'rce~ activity 'or the"exposur's rate at 'a given
~

.
.

-dis. ance must be' traceable b{'cfocun'e'nted measurements to a standard
t t

certified'withis'5' p' Vee'n'traceuracybf.,theNatiioWalBu'rea'uofStandar's.
''

de *
' S .' . sj ,/. ,%,,

-

. p,",,, j;g , g,,,. .! * 7. . . 4 ' .' O s' * , ** * \ *' .M' ,

3'.' A so'urce' thit%s sppr'ii'aistel'y~thEhime photon energy as the environmento
in which the calibrated device will be emp,loyed should be used for the~ ~ "" ; " " ;

calibration? ". y .*3 '' '. -
' - - --

xc n m -v . . .. .

4gf'Th'sourceshioul'dbe'ofs'uf'ficient'it'rengthto'g'ive'anexposurerateof
~~

e
about 30 mR/hr at 100 ca. Minimum activities of typical sources are'

85.sil11 curies of Cs-137 or 21 mil 11 curies of co-60. .

. , . .
:.........:....=

5. The inverse. square law and the radioactive decay law must be used to.

correct for change in exposure rate due to changes in distance or source

decay:. -
. . .

mad,e of~,ea.ch surve
,....... _ lib..1... .

u. . .g e p ;

: . record. m.ust.h, .
9. 7 , o . . . .

. . . . . ...
,. . . . . . . . . . . . . . ration...

.:.:m:. ;. meter..y :e ca6. A-
-

. x. x ..--,a_--

y. ., . . .; -.- .

_t- t.... . .- . -.

7. A single point on a, s.urvey, meter..s.cale. may be considered satisfactorily
calibrated if the indicated exposure rate- diff.ers 'from the calculated

'

exposure rate.by less'than 10 percent. . *
-

.

,

. ..

.

O
.
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9.2/2.

*

Three kinds of scales are frequently used on survey meters:: .

8. -

; '

Meters on which the user selects a linear scale must be calibrated1
.

at no less than two points on each scale. The points should be ata.
!

approximately 1/3 and 2/3 of full scale.

Meters that have a multidecade logarithmic scale must be calibrated
j b. at no less than one point on each decade and no less than two points

on one of the decades. Those points should be at approximately 1/3 -

and 2/3 of the decade.

Meters that have an automatically ranging digital display device for
indicating rates must be calibrated at no less than one point on

c.

each decade and at no less than two points on one of the decades. -

Those points. should be,,.at approximately 1/,3 and 2/.3 of the decade.
,

000 mR/hr need not be calibrated. However, such scales

Readings above 1,ffor operation anif 'approximately correct response.9.
should be'chicked

~
~

)

At the time of calibration, the apparent' exposure rate from a built-in or10.
owner-s.upplied check source must be determined and recorded.

-

,

The report of 'a s'urvef me'ter calibration should indicate the procedure11. used and the' data obtained. The description of the calibration will
include: - -

The owrier or user p the ,instrumenti.
- -

~

Q a.

N descrip~tiori'of the inst'rdment'th'afiridludes sknufacturer,' model -
,

, ~

b. ' "-
niimberFseVia17:uambeV, 'indi We'de atector;" -et

A description of'.'th's calibr'ai! ion so'u'rde'fincluding exposure rate at
a spebified dfstihde''onTa s#ciffid dite, and be calibration

c.- '

i
.

procedure;
..; .~ .-

.

dPTes 'ea'cli c'dlibratiori pdint, the ' calculated ' exposure rate, the indi-
the deduced correction factor (the calculated

cated exposure rate,d by the indidat'ad expos'ure ' rate), and the scaleexpo.s.ure, r,atsQiivide
- . .., selected on the instrument, !

.

.The reading indicated with the instrument in the " battery check"
....

e.
mode"(if: available. on'the instrument);-

~

|
TW afngYNM5iNylbiaIfon "fii[if f[.ield'and The ' detector (for
iiithnal cyTindHeil nor'iAiiiii'tf6ri-time setectors, this willf. ~

usually be " paral.lel".or " perpendicular % indicating photons traveling
:
'

either parallel with or perpendicular to the central axis of the
detector; for instruments with internal detectors, this should be
the' angle,between the flux field and a specified surface of the
'. instrument);

-t..

For detectors with removable shielding, an indication of whether the
. shielding.was.in place or removed during the calibration procedure;O g.

.

B-2'
.
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9.2/3.
,

h. The apparent exposure rate from the check source; and

i. The name of the person who performed the calibration and the date on
| which the calibration was performed.

i
'

12. The following information will be attached to the instrument as a calibra-
tion sticker or tag:

"

a. The source that was used to calibrate the instrument;

. b. The proper deflection in the battery check mode (unless this is
| clearly indicated on the instrument);

.

c. For each scale or decade, one of the following as appropriate:

(1) The' average correction factor,

(2) A graph or graphs fros'which the correction factor for each
~

scale or decade may be deduced, or

(3) An indication that the scale was checked for function but not
calibrated or an indication that the scale was inoperative; -

d. The angle between the radiation flux and the detector during the
calibration; and i

O e. The e99areat exa sore rate fr the check #rce.

'

nom: One-word reminders orisyntiols-that'are esplained7on the Survey Meter
Calibration Rep; ort may be us.ed on..the calibration sticker.. . - :-. .. ,,

| See Exhibit 7 for a fo.m.you may want to use.
,

| .

- - ~
.. m. . .

-
..

a

.. . . . . . ..

| .

, - . - ..

.,. c... .
,. - - ., -

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

~~

. . . . . ,. :. - 'n 2. ; : - - -- ..
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EXHIBIT 7 9.2/4.

. .

Surwy Heter Calibration Report .

Owner: Department:

Manufactuzwr Type: o Ion Chamber o GM o NaI(TI) o

Meter model: Maters /N: Probe model: Probes /N:

mR/hr at _ in on . 19_.Calibration Source: _aci of .

_ E/hr or
-

Instrument checks: BatteFT check: '

Constancy checks o integral check source indicates ,,,,,,,nR/hr.

o _ sci of indicates mR/hr.

Calibration Geometry: w h 'O w., o

Windows o open o cl,ose.d .o. ~. f.i.xe.d. m. _. .. .. -. , . , .
. .. .. . .. . .

'dist mR/hr _ Scales ,.. _.: .Scaloricer= w 5cales. Scale.: ~.
(feet).today N. CorFac Edng. CorFac Bdng .CorFac Rdng- CorFac

. . _
.

..

. . . . . . , . .
,. ., .

:.. .. ..

. a.. . .

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

_ _ . . . ..

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

.

...
-- _.

- -- _ .

.~.
.

..

. . .

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

. . . . ,_
,

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

*,. * .s .e .. .. .se _., . . ......s...p.. . . . . _ . ..
p..

...
.

.
.. - . . . . . . . . . . . . . . . . . ,.

.... . . . -

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

- _. . . . -__ . ; . __
. _ _ . " . . . . . . . . , _ _ _ . . . . . _ . ._. . . . . .

. . _ . .. . _ . . _ . _ _ . . . . . .

. . _ - : ._ .- _ ._.. . . _ _ . . . ..

. . . . . _ . . .

h eti __.
___ _.._ ..;.

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

.. - an Factors:'
. - - - - -_

... . _ _ . . .
. . . . . . _ _ _ . . . , . . . . . _ . .

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

..... ... ..._ . .-.._ ~.. .._.. .N_a_m,.e,.

.s. .. .,

.D.,.a. t.e. .:
..

., .. ; . . ..

.
. . ....,

. -. = . . . .

..
. _. . . . . . . . . . . . .

. . . a'.l %vu=.gt. .i.. D. . n _S_ tickSr...- . - - _ .. _.__. .N
.

. . . . . . .

. . . v

_ _it..h...-w
.//.( ..L., . windows
Cal -

.

_ _ . . . . . . . . . . . _ . . .
.

,.
.

)
.

- - - ~ . - - . - ~ ~ -scale- CorFac-~-- - :-- .

-- -- - -- - -- )-

ba.t:". - mR/..hz". . . .

. . . . . ... .
.

. . . . ..
.

.. . . . .

_. = . . . . .
. . . .

. . . .

. . . . . . . . . . . - . .
..

__ ._ _.. _ -.

.t .
- . _ . . . . _ . . .. ... ..

. . . _ . . . . . .. _ .. . . .

. _ . . _ _ _ . _ . . _ .
.

. . . . . . _ . ... , ,

. .. . . . . .. . ._ .

. . . . . . . . .
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APPENDIX C
., .

4

I

|
Model Procedure for Calibrating Dose Calibrator

(See S 35.50.) ..

, .. . . . ...

.

You or your.i.codtractormayusethefollowingmodelprocedureforchecking ,

| and testing the dose calibrator:: If you, or the. contractor,3 ol1,ow the .model
>

.,
f

procedure, you may say on your application, '.'We wil1| establish and fugfi,4 ment'
!

i the model procedure for calibrating our dose calibrator that was published in .

| AppendixC.toRegulatory| Guide'10.8, Revision 2."- .. . . _ ., . .c. ; 3. , u --. . . . . - .

o

!
If you develop your own dose calibrator calibration procedure for review,

you should carefully review $ 35.50 and all the features in the model procedure.;

! Say on your application, "We have developed a dose calibrator calibration
! procedure for your review that is appended as ATT 9.3," and append your dose

calibrator calibration procedure. . -..

'
:

NODEL PROCEDURE
- t

1. Test for the following at the indicated frequency. Consider repair, re-
placement, oParithmetic' correction if the dose calibrator falls 'outside
the suggested tolerances. -(These recommended toleFances are more restric-
tive than those in'the regulations to en'sure that~ corrective action will be
taken before the dose calibrator is'outside p'ermissible tolerances.)

Constancy at least once each day prior to assay'of patient dosagesa.
(25 percent). .

-

-
~

-

O - b. "'inearity at instailatioa and at-ieast auarterix.*hereafter (*s
rce..n._t). * * '.Jf-m ..~ .. , . - ]f; .WP U

'- L -- '' -
. x . "...pe3

'' -

, . . .n
Geometry dependence at. installation (t5 percenti).3 .c.

._ ,

w .. = ~ . . .= ~. s
d. Accuracy at installation and at least annually thereafter (t5

.

--
-

.-w -

."y,. ; . : . . . . ;. n
:, 5 g atyp ,e.-

c -'x v.- a:. w e vse.-: m:

After ispaib;as'adju~stment!appropriak '' relocation of'the dosV$ilibrato'r,~ repeat theor' ~
l

~

2.
aboVe' tests

' ' ~ '
',-f ~~j ] ." - '

'

,

3. Constancy means reproducibility in measuring a constant source over a
long period.of time. Assay at least one relatively long-lived source'

such as Cs-137, Co-60, Co-57,* or Ra-226* using a reproducible geometry |
'

each day before using the calibrator.. Consider the use of two or more
Tsour:ces sildipHffe' rent photo'n' energies''and'y.cti'vities.]Use thai,following

i
~ ~

,

"procedufe?"5
,

_ _. .
,

7 i
: Assay;iactIrffe'riikeIsouVe~e' usihig the sp)IripViate dose calibrator .

a.
~ setting (a.e. , use the Cs-137- setting to assay :Cs-137).i-

- -

. : =: u . a u ; w. e,: n .. . . n u ~.. w...2

b. .MoisN background at the same ' setting, land subtract or confirm the
i

y< mgP.rpper, operation o,f the . utomatic background subtr.act circuit if ita
-

>m . . - - - m,- is sed. -~ -t
. . a.r.

-w + u. u.:
- .

e ..: m ... ,.
__

"Co-57:andiRa-226 are not s@ ject to NRC licensing; .the appropriate State agency
should tieTcunsulted to. determine its requirements for possessing this matar,ial.

-

m ..t
~ ..-k C-1

' ~

n;.a - x . ...: ;_-
..-

: ~~.g;. g.j c. M c :.tc . . & ~ a ., .- .a. ,

.

,, ..; .. . .e
.. . -.

.

- - - - - - ~ - . . . . . . . . . . . . _ _ _ _ . _ . . . . ..
,,- .
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For each source used, either plot on graph paper or log in a book~

the background level for each setting checked and the net activity
c.

O of each constancy source.'" ~'' .

f

,

Using one of the sources, repeat the above procedure.,for al-1. commonlyd.
used radioisotope settings. Plot or log the results. ,_

-, ~ . . . . . .

Establish an action. level or tolerance-for-each recorded measurementat which the individual performing the test will automatTostijy notifye.
,

the chief technician or authorized user of sdspe.cted malfunction of
the calibrator. These action levels should be wrlftin fNTrin| log
book or posted on the calibrator. The. regulation requirif repair or
replacement if the error exceeds 10 percent.2 "

-

Inspect the instrument on.a quarterly basis to ascertain that the measure-4. ment chamber liner is'in place'and that the instrume'nt is zeroed according
~

to the manufacturer's instructions.
.

Linearity means that the calibrator is able to indicate the correct5. .This test is'doneactivity over the range of use of that calibrator.
using a vial' or syringe of Tc-99m whose activity is at least as large as
the maximum activity, normally assayed in' a prepared radiopharmaceutical
kit, in a unit dosage syringe, or in a' radiopharmac'eutical therapy,
whichever i~ largest.' 7. ,

.
s ,,,

.
'

'.' '.r'' 4Decay h M
' ''

(

Assay the Tc-99m syringe or vial in the dose calibrator, and subtractO Record the- ea.
background to obtain the not activity in millicuries. \_WdateP.timie to3he hearestiliinute 'hnd. net aitWity on the' Dose

~

" Calib'rator Tinear~ity' Test Form (seiExhibit''87 This ffFst assay
- ^

' 'should bif dose in'the'aiirnihg at a regular time, for example, 8 a.m.
~ Continue

b711 Repeat"the 'a's~say' at about ' noon, and again at about 4 p.m.
.

'

'T o~n'sub's'eqfent"dgys 'until the as'sayed actfvity is''less than 10 micro-
euries. "Fer itose calibrators ~on eiih you select a range with ar

~

-C '

7.' " switch,3~seleiet the"rknge you (tould.no.dnallyfuse. ifor the, men'surement.:. . c . . . < . .
. c.

.v .. .. .. ..

c'.' ''Cohvert thif time and date information you recorded to hours elapsed
.

,...; , s.ince,the first assay.
,

On a sheet.of semilog graph paper.or on a copy of the sample form in
Exh'ibit''8,' . label the logarithmic vertical axis in mil 11 curies andd.

inblelWlinesr-hor 1zontaF axis.in houri elapsid.' At trie ' top of the
~ 1

.pueber o'f' the' hise[m mm. tFF. Then' 'p'1,6t','ttie ~dati.rista%e"datffand duPmanufsetu6r ''.iiodef?numbef,)".aiid serial.!paph;,'T ' "'
calib'ri .

c .
:

e, u x am u . cq c . 2 m. .. c 2
.

h data points. .For the
. Draw a "best fit", straight .11.ne through;.t e,

* ~ point fasthe'st froa the line, caliiulate 'its diviation from the value.e . ,

'

in trie"1GAI.E.T(XFobie. we.d,A-l' ins)'/,(A-lin.e):.= deviation.
'

?rv c- <
-c- u w .z ,= = .c . n r y. .

If'~tse Mrs't dev'intTon'is mors'thanIO5,'.Aie dose :c4U6r'itor should
v , .n

~

be_ r,epai.r,ed. .or.,. adjusted.. If this c5inot be done, it will be necessary
.f.

O __ .........a .. . . .
. .. ~

:<w . . . .

, Q': ,.; nee : n. ' m . um*
.

'

,. n;mw . *m -
-' .

.
.

'

.C-2:, ,.
. ..

.

^ m- . .
.-

' i . ?' ::. ~.
. ..

NM.Ns .u.e n 4$F N;...E O , I 'N',"E
N . N ,' - . . $ ~' - .. ~"

-
.

-- % . . ..: : .n . .- ~a.," g j:: , ,
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to make a correction table or graph that will allow you to convert|
-

from activity indicated by the dose calibrator to'"true activity."
. .

-

Put a sticker on the dose calibrator that says when the'next linearity:

i g.
! test is Aue.

.

1
Shield Method :

-

'u '- a.:. :. ; ; ., g. a,g . . . ,}
., ,

.;. y. .
....

<

| If you decide to~ use :a: set:of "_ sleeves" of Nar.ious.thicknessejs _to. test _ .

for linearity, it will first be.necessary to. ca. li.brate''t,h'en'.'"' ":.'.
-

: ~y .. p-.

;
Begin the linearity test as described in the decay.. method. describedi a.
above. After making the first assay, the sleeves can be calibrated'

j .
as follows. Steps b through d below must be completed within

' 6 minutes.
. .. . 2- ,.. .. -

7. . . . - .

j b. Put the ba's'e'and sleeve 1 in'the ' dose calib'rator with the vial;
| Record the sleeve number and indicated activity. .

; .am _ a. . v. s,s
;

| c. Remove' sleeve 1 and put in sleeve 2. Record the sleeve number and4

j ._ , indicated activity.
: ......_..._c '

n;d. Continue for all sleeves. . . s . .o
'

.,

.. . .. . . ..

Compl,ete the decay method' linea'rity' test' steps' b'through g' above.
, ..

e. -

f. Fros'the graph'made in' step d of the decay method, find the~ decayi

time associated itith the ~ activity indic~ ted with sleeve'l-in ' place ~a .

This is'"the "eiiihalent" decay t'ine"'for"sleevFl? Record 'tlist'tisie,
2 2

lj .

6titF.the' data.re.corde.d.in s.tep b. .,c
- . . . . ;

_. .
.

, . . . , -< .

; .

Ffnd"the^deicap' time"isso' iate'dNi'thi"thie g..' twit'y indicath. .- . .
. . . . . .. . . . . .....,. . . . . . , . .

-d%ith'4 '. c acg! -

i slee've 2*in' p1bce.9ThTs 'is'th'el" equivalent . decay time" for sleeve 2.
i Record that time 'with the data re' corded in" step c.
j :. .m . . + . . . .m a c- c ,. m e .. = - - - e x:m u

! h.. Continiit foFallt sleeves.
: . 2 . _. , ..:

1. Thetable[ofs' lee've"nuimbersand_equivalentdecay_timesconstitutes~

| ,

the calibration. ..o,f the. s.;leev.e. se_t_. . . . , ..
4

Jhe s.l.eeve ,.s..et .may. now be.,used to test dose calibr.a. tors for l.inearity.
i

"
; -w ,

.7 . ,, ,
' ^

- . .,

As's'ay 'tiu'nif to'~otitain"the''nirt' activity iri siillicurie~s. ~ Record thetho' Tc-99mi ^s'y'ringe .or vialin''the dose calibr'ator, and subtract
,

| a.
tiackgr

~
' ~

; s

! nit'actTv % * * '..J' ~

.. -

- #i -

_. .

4" cTthTougti i below"must' 6e' ess.r,.a a . a .....plited'with'in Tainutes.
~,;,, . s .4 .

1 ~_e

6. ft'e' 'sp-
. .,! . . = ; .i.- . . . c y. - . . w- --

~

Put the-ba,. . d sleeve 11 in .the dose'. calibrator with the.. vial.
_

...m. .. ~
; se an

~
' " ' 'c.

Recoiti .the sleeve ' number and indicated ic'tivity.
-

~

1, . m ~ct r- --.

i Id'. Raio9e sleeve 1 and. put in sleeve 2. Record the sleeve number andc - ' '

)# 1ridir.ated activity. .
.,.4, . . . . .

;~ m +g. -:.. y .r ,m.. n g." ,. . .
. ,.

3,
> ;;, . .

1 j u- h 2, i:- u ;w - . . ,. (
. . .. :

.. . i . .' '.a ; L;h ...".i.CC-3 - %. ? g. ;. " .
-

' ',,,' ~ M 3 g *,,
.

m
| .

9 y . r e.. . y; . f,_ . a.w , . 1,

-

.. .

. , r,, ,*. . *

---.o; .
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: nn e.-ep -

,
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j

Continue for all sleeves. |e.* -

i,

o h * r ilog graph paper or on a copy of the sample foils in I J
1

i O Exhibit 8, label the logarithmic vertical axis in millicuries, and<-
At.the top of the )label the linear horizontal axis in hours elapsed. !,

dose]caTibrator. graph "' note the date and the model number and serial number of the
| '

i

5 Plot the data using.the equivalent decay time associated with each
.

.

A -; g.
. r-

.p~. yJ . sleeve. =
. .

Draw a "best fit" straight line through the data. points. 'For 'the
;
I

{ point farthest from the line, calculate its deviation from the value
h.

i on the line. (A-observed - A-line)/A-line = deviation.i

!
If. the worst ' deviation ~ is more than +0.05, the dose calibrator

'

| 1.
should be repaired or adjusted. If this cannot be done, it will be

j necessary to make a" correction table'or graph that will allow you to
i convert from' activity' indicated by the dose c'alibrator to "true
I

~
''

j activiYy.,", * ' -

'

i Put a sticker on the dose calibrator that says when the next linearity
!

j.
~

test is due.
Geometry independence means that the indicated activity does not change

| 6. This test should be done using a syringe j

with volume or configuration. Licensees who use generators and |i that is normally used for injections. |radiopharmaceutical kits should also do the test using a vial similarj
-

|Q in size,'' shape'' and construction to the ridiopharmaceutical kit vials- (
e. ;

1

used...The following test ass mes injections are done with
,

~ !

normally'st'ic[ syringes 'and' that radiopharmaceutical . kits are made' in3-ce pla
30-cc. glass,yialsi..If you do'not.'use these, change the procedure so.
that your,, syringes. arid ' vial.s..are . tested throughout the. range .of volumes,

'
'- - --- -

'

; commonly used. '- ,

*
1

1

In a small tisaker or vial, mix 2 cc of a sol'ution of Tc-99m with an;

'c'oncentr'ation between 1 and 10 sci /m1T Set out 'a secondi a.

activit'y'iker or vial with nonradioactive saline. You may also use!
small'~beI

: ta ater. . N '. n' r ' =:; c ' ' =-
4 . ,2*.!.L.p w;F"' * Y '.*.:

'

=

.b.L. Draw 0.i cie 'of the' Tc-99m sol.ut'fon into the" syringe and , assay it.
.

~

., .Recorp j.he' . volume. and mil 11 curies indicated"on the Dose Calibrator,

,. (> Seiosteg.an..(,, Accuracy f.. ors (s'etf.,.xh,1 bit,.J. .J: re:c.
! ,

.- ._. _

} v 2 . ..

. ..
m, o . . . .. ._

1'0.[5 cc

i:?.N;" Reiso9e3he,jsyringer|fEam..OilIcillpFat'op,[NiMMO{jdditTodatQ. ,f~.vo,ljine,? arid.m.il,13 curies"irslica,ted.M.7..;.2...;..f. ;.,y,againiMecord the
.

|

D . of ponradiqactive saline or. tap"GatEr,~argt assa !., T. ~
~#

. i. r
, ,

..
- .

- ..
; .- . g.3

'ti'. 3 f.' Repe~at'' he process until you have assayed a 2.0-cc volume.
.d. .r, y, ....e

ts

1 - w....... n .

asQ's;tyt ard the .volu,me C1.osestJo that'normalfy u. id .fo6
.. .,.. ,. ,.. .. -. a s<

Sele, gn . - - d
.

.injectforWi",for"all thi oth'et vohuses/div(dp the standardhilli-|curiosi' FtIhe" millicuries indicatsd for each' volume. 'The ' quotient
j h.,

|
Alternatively, you may graph the!Q ...d ( M .lume. correction factor.

j

j %,.g a.a y.f :., n y 2.. % z.|,..n .;u-
,

. , .

t ;; ,, a
*

,.

, ' * ". h . - C ''; 8,[f,d ?* f * ' ** *"3 ' O. ,y,- - .

"
,

,z .( . Fj. p-f - ' . - .
-

. , , **'
. ,

. ,

, . ,,s.. m. . ..,p
e

'

.~.. . yr -

N .. ,.+

, m.,> _
._ . , hY $(, $

. ., , g., g ., ,
..# s* . .

$N .; ,

. . ...3..,,,,.,,.,-. _mm
__

-
* *
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'

data and draw horizontal 5 percent error lines above and below the
-

4

| chosen " standard volume."
-

! r--
.

} If any correction factors are greater than 1.05 or.less than 0.95,f. 5 percent error 1.ines, it willor if,,ggy data points lie outside the .
be ne,cessary to make a correction table ot ' graph that will iallow you
toEconvert from~ " indicated activity" todtrue activity '.'. If,this is

{ necessary, be 'sure to label the table or. graph,"syrings'jeometry-
dependence," and' note the date of the test a~nd the. mode *l 'rsumbuF and

:

"''''; ~' "~;'

i serial nusber of the calibrator.
| v. - - .

.

To test the geometry dependence for a 30-cc glass vial,fd'ra'w 1.0 cc
..

j g. of the Tc-99m solution into a syringe and then inject it into the
vial. Assay the vial. Record the volume and millicuries indicated.1

Remove thiejial''fromi the calibrator and, using 'a clean syringe,~

h.j inject 2.0 cc'of nonradioactive saline or tap water, and assay
j again. _ Record the volume and millicuries indicat.ed.j ;

,

~

The
i. Repeat'the' process untti you have assaiyed a 19 0-cc volume.1

j entire' process must be completed within 10 minutes.
~

i
j *

Select"as a standard the volume c1'osest to' th'at normally"tised fori .

j j.
mixing radiopharmaceutical kits. For all the other volumes,-divide

; the standard mil 11 curies by the millicuries indicated for each
volume. The-quotient. .is a volume correction factor. Alternatively,1

! you may graph the data and ' draw horizontal 5 percent error: linesQ above and|below the'. chosen " standard volume."
...

j .

m . _ .

; If any. correction factors are greater.than.1.05 or. lass than 0.95 or
i ~k. 'if' 'any 'da'ta.. points |~11e"outside the' 5" percent' error line's,''it will be

~ ~

|necessary to make a correction table or graph Lthat'will allow you to j
,

convert.from " indicated activity". to "true activity." If;this_is |

necessarf, be sure to label the_ table or graph " vial geometryi dependence,".and note the date of the test and the model number and~ ~ ' ~ "~
'

j ' serial 'nisImber 'of t'he calibrator. -4

:
Accuracy iisans that', for a' given calibrated reference. source, the indi- ,

| 7. i
cated millicude!value is equal to the millicurie value determined by the

j National Bureau._of Standards (NBS) or by the suppl.ier who has compared
~ Certified sourcesthat source to a' source that was calibrated by the ISS. At least

,.
,

are available''from 'the ISS and from many radioisotope suppliers.
'

two sourcesiititi different principal. photon energies (such as Co-57, Co-60,~

,or Cs-137) shou.1d be_us.ed, ,The. regulations require that one .must have aprincipa 'photop energy be, tween'100 kev 'a'nd ,5.00 ;kehjThe reguTations also
;

j'
^ff f Ra-226'sourt:e is used,. it must be it least .10 micro "! ' ~

'

~

; require.
r. Ao|us:ef mus{ be~ at least .50 |sii.croc.iir.ie's'. 'ConsideRusing at

'

curiesi
leastrone,Q1.9..,assW.1 b *'- " .#y is irithin the' range of activi-

j reference' source'who'se 'activit
tiesgdn MM.' y j C~~ -;

j = L m.. . ....
; . . . -- : . m 7--
Xsissy i Ta1Tbra' tid"rsifersince source at the appropriate setting (i.e.,<

,

i
}

?[.. ..use.thpt. Cat-57 sett.ing to assay Co-57), and tilen remove the source;actlyi$m.M isbtisin.'.the het: activity.. Re,dorW .t.hfi.noas'ureme.nt~on the
a.

i dtcated4

[ [7 tad 'iinasurdbackground. ' Subtract packgrotsif from 'the .g
- ..

]
'

p -

i -

.., ,.r.-. _ <.m
. ' '

.. . . 0/ C 'F' T*. - r. -
'**3

* *j * M '. h** t- ' ~, M .WJO N :! '

** '- L'i' h.1 l; ',d 5.i "' '-.

I ''t 4.Z i [f;'N *S*. , ' . ,"
g

. ..

:.n s c n , . :- :.m v : . &n,
- u .,

'

g ; *. > -. E, ,- f' "9 : J ' M ; .]!. , ',~; *

U ~~ .
V ; ' ~. ' * * * Kp'.C W 2 "W',fg* in f . . * s ** * ?U '.W s *. :CqVt;|' f s ';
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*
i

,

Dose Calibrato'r Geometry and Accuracy Form (see Exhibit'9). Repeat*
4

for a total of three determinations.
- .

(' i
;

I

| b. Average the three determinations. The average value should be >

~ within 5 percent of.the certified activity of the refere'nce' source, ,
4

~
' ' M ' imathematically corrected for decay..

. . ': .<

1 . , ,, ,

! Repeatlthepr'ocedure'forothercalibratedreferkede'Jources.
' ~

c. - .'. .:4a v; .

;
,

,

, . . . . .

If the average value does not agree, yithin.5,.perceof : withe,.the.

certified value of the reference source,'the'dosY chik9hter Inayj d.
i [

|- need to be repaired or adjusted. The regulation requires repair
] . or replacement if the error exceeds 10 percent. t

4

At the same time the accuracy test is done, assay the source that
.

i e.
will. be .' sed /f^ r"th~e dailf" con's~ta'ncy taist'(it+'need not be a certi-Eu' - o

{ find refe~rence s'ource) on all' commonly used radioisotope settings. ,

;
Record the settings and indicated millicurie values with the accuracy

! -

data. .i.. _ 7 '"
~ ' " < '

' '- 6''''''
; ,

,, ,
,

.- .
.;. 7.n. ;4

f Pvt''a''stii:ker on"the' dose cialibrator that says when the next accuracyf.
;

4 J

; test .is d.yue. . _.. .- .

;.
. .. ; , _1,. .

;

| 8. The RSO will review and. sign the records of all geometry, linearity, and >

~

j accuracy tests. '
.

s

: See Exhibits 8 and 9 for some forms you may want to use.
p

_

hw'%f I5 O ae

f*

I ; .- c. - 3 o tu < = .m . : , u. e. .m. uu m.
4-.}~' } ,-

.

: +

,' y,1 ? :. - ', - >1%,[,.".' y.~J h.% .f4;F ' ; --

j 7 0- 3j ,
-

; 6 . e ;. . . ; x;
'**

:- :---

~

.
; *' * n'. '. : C- .u * i-
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APPENDIX D )'

,

Model Personnel External Exposure Monitoring Program
(See 9 20.101.)

You may use the following model program to monitor personnel externalI

exposure. If you follow the guidance in the program, you may say on your
application, "We will establish and implement the model personnel external
exposure monitoring program published in Appendix D to Regulatory Guide 10.8, .

Revision 2."

If you prefer, you may develop your own program for review. If you do,
you should consider for inclusion all the features in the model program and
carefully review the requirements of f 20.101. Say on your application, "We
have developed an external exposure monitoring program for your review that is
appended as ATT 9.4," and append your monitoring program.

MODEL PROGRAM

1. The RSO will promptly review all exposure reports to look for workers or
groups of workers whose exposure is unexpectedly high or low. This proce-
dure does not apply to backup monitor records, for example, pocket ioniza-
tion chambers, when the monitor of record is a film or themoluminescence -
dosimeter (TLD).

2. All individuals who are occupationally exposed to ionizing photon radia-
tion on a regular basis will be issued a film or TLD whole body monitor

| that will be processed by a contract service on a monthly basis.
|

3. All individuals who, on a regular basis, handle radioactive material that
emits ionizing photons will be issued a film or TLD finger monitor that
will be processed by a contract service on a monthly basis.

4. All individuals who are occupationally exposed to radiation on an occa-
sional basis, such as nurses caring for radiopharmaceutical therapy or
implant patients, will be issued a whole body monitor when caring for such
patients.

Other individuals who are exposed to radiation on an occasional basis5.
such as security personnel who deliver packages, secretarial personnel
who work in the nuclear medicine clinic but do not work with patients,
and nurses who occasionally care for patients who have received diagnostic
dosages will not nomally be issued exposure monitors.

|
.

:
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1' APPENDIX E: .

i .

|
Model Procedure for Checking Equipinent " .

Used in Mobile Nuclear Medicine Service
|

(See 56 35.29 and 35.80.):
. .

,
'

t The NRC, nonnally ' limits -its review of -equipment, r uality' assurance programs
to those prograsis develope ~d'foriradiation:. safety equi'p} ment'.' Toweve' ,ih~other,..-

4 - r when- - -

3
delicate imaging equipmerit.31s.itransported 3freehori 1,ocg(ionkrTsir tyj .

i e.g. , by a mobile nuclear' medicine service, it istrea'sdhab1dEtoAs_sumftVat it,
,

_ ' . .
'Therefore, t.he NRC requires-that mobile n6cleap;

" '

may suffer damage in transit.
medicine services have an imaging equipment quality assurance program to ensure

.

| that the use of byproduct material will not be inimical to the public health
:

Mobile nuclear medicine services should also check. ventilation{ and safety.
j equipment if gases or aeroscis wil1 be used.

w .. . . .. :

, You may use the following procedure to ensure the proper operation of
imaging equipment th'at' has" been transported?' If 'you follow the procedure, you

~

may say on your app 1h:stion, "We will . establish and implement the model proce-
~

dure for ensuring equipment perfo'rmance that was' published in Appendix E to.
Regulatory Guide 10.8, nRevision 2." - u --~ . ; ;1. . - :a .

.

. ~ :. m~
- ; - ,

.

for inclusion 'all"the".velop your own preicediir'e"fo(rieViisi, yoh thould IEonsider -' If yob Waht' th"de
~ ~

features in'the model procedure'ind the procedure.recom-~

mended by' the manu'facturer "and darsifullfreview .ths.i in#'ifrements of'$$ 35.29
~

r ~

"We have developed a procedure.for' ensuring
and 35.80'. "Say;on your application, ?that is# appended as" ATT. 9.5," and appendequipme'nt psrformaince: for your review " *-
yoir Wapirig spiipsient< quality :assdranceijrsdaduri.'';C . . -

>
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, .

1

i d. You do not have to make a permanent record of these daily checks.
7:
|

i 2. Perform the following checks weekly:
4

With the same frequently used collimator in place, image a flood:

a.
) source and either a parallel-line-equal-space (PLES), bar, orthogonal-
i

hole (OH) or resolution quadrant phantom with the flood field as aa

.l source. -

!
; b. If a PLES or bar phantom is used, rotate it 90* so that the camera

is tested for both vertical and horizontal geometric linearity.'

4

If a resolution quadrant phantom is used, rotate it so that each| c.
quadrant is imaged in each quadrant of the crystal; Then turn it -

j

i over and again image it four more times. This. procedure will check
both resolution and horizontal- and ve' tical geometric linearity inr

i

!
each quadrant of the crystal,

d. Process the images as if they were images of a patient. Mark themi
a

j clearly to" indicate' image ' orientation', source activity, .and date.
1

e. Retain the images for 2 years.

! 3. Perfors the ic11owing safety checks after repairs and quarterly:
,

Check the motion interlocks by activating the emergency-off switches,

| a.
a**= r- with ** c r ia ==*'e ctiv *4 a r **- -i;O emergency-off sititch"should stop' the motic i. - If this might k'-

'

i jeopardize imaging compon'ents in the sy'stoni' perform only the checksi
~

~f
'

|
described in paragraph 3.biEj ',; , .., . _ ,

~'

-, . ..

.

1 . Check;the' motion 's'wltchesh Put the camera in motion and first i

b.
release just the direction switch to stop the motion. Then put the i

cainera baEk,in% tion and ifeleise"justEthe de&d-man switch; Test
~

t
!

-

all'a6 tion swit~chie's and a111Hifections in'tMs" manner. Release of
| either the motion switch or the dead-man switch alone should disable

|

| the cane' a motion.'"If this'is not the case, repair the camerar4

before, cl.inica.l..use. . .
,. a.,. ~

.

Set the equipment in the.same manner each time checks are run. .Make a4.
record of. alF these" checks "i(eep~ a " separate' file of ring bihder for'sach
camer,a. .R.e.ta.l.n' t. he r.e. .co.r. d- for,. ,2 y.e.ars. , y...- . ,.,

. . , , " ..
.
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MODEL DELEGATION OF AUTHORITY
.

O Memo To: All Employees
From: Chief Executive Officer

Subject: Delegation of Authority

has been appointed Radiation Safety Officer and is
The Radiation Safety

responsible for ensuring the safe use of radiation.
Officer is responsible for managing the radiation safety program; identifying

.

radiation safety problems; initiating, recommending, or providing corrective
actions; verifying implementation of corrective actions; and ensuring

The Radiation Safety Officer is hereby delegatedcompliance with regulations.
the authority necessary to meet those responsibilities.

,Jbe. Radiation Safety Officer is also responsible for assisting the Radiation
Safety.committe*-in.the- performance of its duties and serving as its secretary.
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APPENDIX G-

O Model P-ogram"for Mai|ntaining Occup'ationa$Ra'dfatidN 'Ex'p'okure,

.

. ,

'
'

- ''

at Medical Institutions ALAR $ t....$. ..; T: ,f,f3.

'(See clifi20.1.4'i.- Sy-d.$ . ' .J.'''#~

7
h'qkars"Nieffd8yihan $ud.~ nap' . a io , "We

''

You may-use t a
will establish and implement the. in6 del ,ALARA jif 69famithat::was:publishej in
Appendix G to Regulatory Guide 10.8, ReHsio6r23"Wqr .non@u ,

.
.

r . ,p ; . .
If you prefer, you may de' vel'o'p FouFown ALARA program- for. NRC review. .Iffeatures in,the model andyou do so, you should.considef. for inclu'sion' all' that

carefully review the requirement's'of 5 35.~20.- Say on your. application ~, "We
have developed an ALARA program for your review that is appended hs ATT 10.2,"
and append your program. t .e a ... .,

~

.
ALARA PROGRAM

~ m n ':: m . nu . . ~ . . ... c nc' i.m re c:. t . , w-
. |Mo S(W b.YN2dt cu:b MkGIN Cr, Ihc ,

(Licensee',s- Name) -

. (s |+# )kh ~ ~- : '- ,

..

. . . . .,. (Date)' -
"

'
'

--

.. .: .-; . : :- = . ;,.n . . .~-
.

' '~ ' ' - -

1. Managene'nt Commitment ~' "
. .

* .

: . - .; .
_

h'ospital,etc.),are
.. . e' ' the mariag~en'e'nt bf thl's '(medical facility','Veeping individual andrW,'

a.
committed to the ~p'rdgrasi descritied hereiiri for

~

C' 'M

.n. r :.n.? co1TecitWe'Wses as low as is reasonably achievable (ALARA). In
accord with this commitment; we hereby describe an administrative
organization for radiatiori: safety'Jnd will develop the necessary
written policy, procedures] and instructions to foster the ALARA
concept wit'hin.our institution.LThe-organization will include a
Radiation Safety Committee (RSC).' arid a Radiation Safety Officer (RS0).

We will perfom a formal? annual review of the radiation safety program,b.
including. ALARA considerations. This will include reviews of operating
procedures and past dose records, inspections, etc., and consultations

.
.

with the radiation safety staff or outside consultants.

Modif.ications to! operating'and. maintenance procedures and to equip-c.'
ment and'f.aci.11 ties wil.1 be made'if they will reduce exposures unless

si $dgmenf,9fi cdnsidered to'be','Gijustified. We willt%.c'os{,;i,n
be. ab,1e to. demonstrAtei..;1.f. .nocesisary; that improvements .have been

- -

sought,'. that modifications ha,ve been' considered, and that they have
beert implemented 'when reasonable.~ If modifications have been recom-
mended but not implemented, we will be. prepared to describe the
reasons for not implementing them.. ~ ; '''

--

.

~

In addition to maini.aining doses to individuals as far below the limitsd.
i r a air d i' 61 r ** n=='~ r ** d r e iv d 6v 'i'

O exposed individuals will also be maintained at the lowest practicable
.

.

::;- G-l'-
.

t .
,.

-:n . :. f. . ..

.:;:.., ;, .:. = .
- :- :c a :i :- -

- . ,

., g g.......
-.. -. . .. ~ . . ....
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level. It would not be desirable, for, example, .to hold.the'.' highest !

O a t iadivia ' t ~<r cti <.ta aP'.i.= 6' '< it04< thi=
involved exposing additional people'and significantly'incrissing the

.

sum of. radiatiorr doses received by all involve ~d individuals.-

RadiatioMwSa'faty Committee
_ ,p,2.

,u. ,

~-" - - -

a. Review of Proposed Users and Uses

The RSC will' thoroughly ieview the' qualifid$tions Yf Sciappli-(1)
cant with respect to the types and quantities of materials and
methods of use for which application has been made to ensure
that the applicant will be able to take appropriate measures to
maintain exposure ALARA.

-

(2)' When'considering a NUw use'of b produit material, the RSC will
f..,Eriviewithe efforts oFthe 'ijiplicant to; maintain ~ exposure ALARA.

. . - ..
.

(3) Thi'RSC will^ ensure-that the sers justify their procedures
. and that individual and collective doses will be ALARA.

. ~:- -. r .:

b. Delegation of Authority. .

,

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

O (1) The' RSC will delegate authority to the R50 for enforcement of !
';:~- '- ' ~ ' '-

thii. ALAROcon@ '' .v. - . = , ... -

(2) The. RSC,.will . support the .RSO.when it.is necessary for the RSO
.to. assert authorjty. 'If.the.RSC has overruled the RSO, it will
record..the basis for its action in the minutes of the quarterly
meeting.. ,

,
, . .

.

"-

c. Reviek of ALARA Program
|,

(1FTWRSC'williescourage all users to review current procedures~

and @velop now procedures as appropriate to implement the
,

'.ALARA: concept.? '.
e -

.a.p. .

(2) The RSC will perform.a quarter.ly. review of occupational radiation
aposure'~wigpahicular attention to' instances in which the

.

.

in dstigati~ona171evels in Table 1 are exceeded. The principal
purpose of.this_.rev.iew is,to assess trends,.in occupational expo-|

sure 'es an'.;indeCp.f~ thE:ALARA~ sirogram, quality and to decide if
..- ~

( ' ''

| actio6'is. warranted.when investigational 'ievels s're exceeded (see
Section 6 below for a discussion of investigational levels).*

,

.. ..t . . c. u A A 3: . c.:
^

i *The'NRC has emphasized that the investigational levels in this program are
i not new dose limitsIbut', as noted in ICRP Report 26,s " Recommendations of thej International Commission on1 Radiological Protection,". serve as check points

above which the'.fissultstare considered sufficiently important to justify
<

i

investigations.
.- ,. q - - ~.

- ,
-

.- -

g.g-
*

.

.. ;: .p: 4

x.- . ,. . .

=
. r.

.- .
, ,

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



_ _ _ _ _ _ . _ _ _ _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . . . _ _ _ _ _ _ _ . . _ _ _ _ .

1

| 'O D- ;-

10.2/3 4

*

-
.

\O c..; ; J. .
'*

-

Table 14 v
1

*

Inves.tigational 1.'evels~
' - ~.

-- ... y .,
~

{

j . . .

!'
. - J .*'' * * s o ; .p

.,... ,.c . . u. . . . . . .

Investigat.naTJ@ Levels @arter)
o-i

.
.

(areas per g e
-

-

'--..3... .

Level I ' Level II
. '

-

-

i 1. Whole body; head and trunk; 125 375,

active blood-forming organs;
|i lens of eyes; or gonads

2. Hands and forearms; feet 1875 5625

| and ankles

! 3. Skin of whole body *
' #-"'~'' 750 2250'

:

"Not normally applicable to medicai us~e operations er.ca pt those'; ' ' ~ ~
'using's'ignificant~qu'antities~~of betFiumitting'isotopet.

;
i - .u . c + e:. s. .

.. .
- -

.._..._._..m... .

...

;

(3) The RSC will evaluate our institution's overall efforts for'

.-_. . . . maintaining doses. ALARA on an. annual basis'. This review .
. will incl.ude..the. efforts of ,the RS;, authorized users, and
!
i . workers as well .ac.:those of manap' ment.

.

\
i Radiatio:n Safety Officer . !

.- m e.u . cu: :.

; 3.
j

,

. .

j a. Annual and Quarterly Review .

;

+ . . :. c .=.' ' '-'%. .

1

i .
...(1).- Annual.. review..of_tha radiation safety orocram.. The R50 will

-
. .

- perform an. . annua.1 re. view. of:.the.. radiation safety program for! -

adherence.to ALARA. concepts.- Reviews of< specific methods of
. -- J use.may be conducted on a.more frequent basis. -

. ,

Quarterly review of occupational exposures. The R50 will review
i (2)
j

- at .least quarterly the external radiation -doses of 'a'uthorized |

users and workers to determin6 'that ttiair doses are ALARA in
~

*

accordance ~with the girovisi6ns of Section 6 of this program and
i 'wi11"preparF a summarf report f6r'ttie RSC.

'
~

~ (3) Ous'rter1V W' view of records of radiation surveys. The RSO will*

review radiation surveys in unrestricted and restricted areas
!

~

to" determine that ddse rates and amounts sf contamination were"T
! at ALARA levels during the previous quarter and will prepare a
! - summaryl reporthfor. the -RSC=..es.9rI? W --- ~- -

! - -. ., g. . , q. ,, .4 , < , , g .,.9!
,

Educatiidri IfeYporisibilitiisi fd{ALARA' Pyraii ]-j b.

!O (1) The Rs0 wiii schedule hriefinos and educat4 nai sessions to
infom workers ,of ALARA program.ef. forts.

-

|,
4

G-3 ,,-
'

,

*
i
i -.

. ,

;
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(2) The RSO will ensure that authorized users, workers, and. ancillary.

personnel who may be exposed to radiation will be instructed in

O the ALARA philosophy and informed that management, the RSC, and
the'RSOfare committed to . implementing the ALARA concept.

. s. , .. . , . ..
.

Cooperative ~ Eff' orts 'for Deve16pment 'of'ALARA " Proceduresc.
.g. 3

Radiatior( wo[Se'rs Ni.11(tie,igiYEii 5hNft.$${ ties'%^f.ed to follow.
.

l
.

rticipate in
formulating'theprocedupesthatthey%if1b'e3requ

(1) The RSO will be in close contact with all. users and Man in
order to develop ALARA procedures for working with radioactive
materials.

(2) The RSO will establish procedures for receiving and evaluating
the suggestionPof<ihaividua17so~rkirs' f6r improving hialth
phficids pra6ticis ind'will'in'o.uribe the use of those procedures.4

~

c
. n .. . . : ::: :mr. ...n.~

, .

d. RevieMng" Instances bf Deviatiori frbs'Go6d ALARA Practices
~ ~

The"RSO will . investigate' all known instances Ef deviation from good
ALARA practices and, if possible, will determine the causes. When
the.fau'sijs;known,'theRSO'willimpleientchangesintheprogramto
maintain doses ALARA:

' - -- --

4. Authorized Users
'

,

New Methods o' f Use Involving Potential Radiation Dosesa.
,

(1) The isthorized us'er will"cinsult with the RSO and/or RSC during
~

~

~

the_plishing itage, befbre using FaBioictive insterials for new
uses.- -

(2) 'The' authorizid sser stil sviis each' pla'nned' use of radioactive i
. materials to ensure that doses will be kept.ALARA. Trial runs_- " * ' " ~ ~ - ''

~ ~

may % helpYil ?'''
,

Authorized bse~r s"..Respon's'ibil'jty to"Si~iervishd Individualsi ~

pb. ,
,m e. . ..,..

., (1) ..The, authorized user will explain the ALARA concept and the need
. to maintain exposures ALARA .to all supervised individuals.~

. . - ~ , . . . . . . . . - . . .

(2) The authoriz'ed useF will e. ... .nsure that supervised individuals who
agg su>jpct,}o occupational,.' rad.iati_on exposure are trained and

.

educj%,7,,-g, hea14.. , physics practices and in; maintainingin:gopd.---

-a :., .,,pg

Who.m ..e.i.ve. Occ.upat. ional.,. Ra.diation. Doses .Rec.5. Individuals.3 c ..
- -

, .u 3 .

Worke'rjNdjl%e"initir6Ete'dTn ~W ALARA concept and its relation-ta.
shipth''w'ork'pr'o'ceduresandworkconditions.:
...,s a .y - A. . . ..w._...... .

Workersiiill.h:e.i
> ,.. in'd'~in recourse ~s availabli if they feel that.

.

. instruct
.

b.
ALARA.is nop_being., promoted on, the, job. ,.

. -- .- -
- . . .

.
,

.G-4 . . .

-

. .c~._ ,... .
.. .

..
.

. . . . u. :. . .. < . . . =

.mw_.a::. 9 : : . . . . .~ . .
n. .

. . .
,

. .. . . . .
.

_
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: A 6. Establishment. of. Investigational Levels in 0rdep. to Monitor' IKdividual
.

3

j (/ Occupational Externa 1 R'adi~atioh Dose's.. '' f. Ul % l$,,.~E.m.V@:'i2
'.

.

,

2

. . .

This institution hereby. establishesf nvestigational,l,evefs.,f66occupa-i
|

|
tional externrF radiation doses which,.when exceeded .will.in.itiate. review

: or investigit'ioh'by.the-RSC and/orethe:RSO. 2The inves... tional 9velsr

Thesef eve s app'Tj *i |the ;that we have adopted are 11'sted in Table 1.. l
.

j exposure of individual workers'. - - - V / F. -

; -,.o-.. .: . . .-
. _ , .

.

,

g,z . .. ,< .

j

1
The RSO will review and record"on Form .NRC-5, " Current. Occupational

.' External Radiation Exposures," or an equivalent fonn (e.g. ,: dosimeter
processor's report) results of personnel monitoring not less than once .

;
in any calendar quarter as required by 5 20.401 of 10 CFR'Part'20. The

~

!
j following actions will be taken at the investigational le'vels' as stated

. .n. .T.ab.l e.1.:. ; . : . , . . .i
.

,
.

. . . . . , ., , . . . . , ; . .. . ., e . . . ,,,; w ,:
,

. ..

a'. J- Personnel 'do'se les's' tlian' Investigational Level I.

tKe R50,''no'further actid.n'will bei

~ ' ~ Except 'who'n deemed 'aiipropriate tiy"fidual.'i do'se is less than- Table 134 taken"in those cases;where'an'indi
'~

'
~

",

~

j

]
' values' for' the Investigationaf Level'I.. _ , . . .

'

- ,

, ,. .
.

| b. - Personnel dose' equal' td ~or greater than Investigational Level I but
{ less tha,n Investigati.ona.l ,.Leve.l...II.

.
.

,

;. . .

m , .

., .,

~ The 'RS0 'will review"the dose of each' individuil whose quarterly dose -
'

|O
'

: a > r c * 1av ti. tr i ' i 1' a wiii r a rt ** r #it--

:' of the revi~ews at the 'first RSC' meeting 'following the quarter when.r
;

the dose was recorded.- -If the dose does not" equal or exceed Investi-~

j
. ;gational Level II, no action.related specifically to the. exposure isj

i
' _ required'unless' deemed app'ropriate by the Cdamittee. The Committee

! 'will",~ tiowiv'er, reVisw Wach such 'ddse in comparison with those of others
i performing similar tasks as an index of. ALARA program quality and'

,

i will''re.tord 'the"reviesTn the Comm{f.teieFainutes. -4

- - - e . : ,, : p. mt. .-

! Personnel dose equaf' to orireater than Investigational Level II.~

c.( -

! Ths RSO wilf idv~eitig'ite"in'a'Yisefy 'siannse lhi causes of- all person-
nel dos'es squaling or exceeding Investigational Level II and, if
warranted.will.take. action. A report of the investigation, any

! actions 'takeri,' 'and a copy of the~ hdiv'idual's Form NRC-5''or its
!

'equivalintlilf be pFeisenYid ~ti the"RSC 2at' its first meetidg follow-
" comp'let'i6n of the.in'vesti ti6n.

~

- f'tiel ideludid Tri'the RSFm niitVs}f Thi detaifs of these rep. orts
~

! .i #4 - *-^* '~' "--

! pm--m m v.tm ,n..;,n . . c.:. ;, -
j ;.auprgy tw : a =2

ReestId'11shseWt 'oFiniveVtip"iffiral :lesels 36"Tivefs above trose'
. '

! d. " ' C C '; C
~ ' ~

i '11stedMri Tsble~1'.' : ..n. h = .: --

l
; <. :: 1- . 3 x...- . . .a

} Iba~ieI'whe$i"wdder''s 'or i~pf6dhi of'wo$mN'' doses' need to exceed
'

Weit'.ablistied foF tt1ist individua.. higher investigational level mayl of group on the' basis that it isan investigational level, a new,!

}O .= a i t at ita d..attaa Pr ctic . a==tiric ti < r a -
i investi.gationaT levels'will be do,cumented.

- :
- - r ..:.,.. ;

. . .

*

. j ;' .i* *
. ~

f - . '- . = % e. - i- e?... : .. :- u. ~ .

'
~' ' '

. . . G- 5 '. . , ' . ' . ..n- .

; ., .- .,.
,

., %,
.

. ,. . . -

3 .

} - , , , . . . . , ,.
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O The RSC will review the justification for and must approve or
disapprove all revisions of investigational levels.

,

7. Signature of Certifying Official *

I hereby certify that this institution has implemented the ALARA Program
! set forth above. i
1

i |.

; n

st ~ , tw

|
Signature

b9. h1QA4? W |hdY f/A tHt

| Name (print or type) |

krP M i I)E'W 7 i

| Title
,

i

,

|

|O
;

.

!
!

|

\

|

|

,

, O *The person who is authorized to make commitments for the administration of
( the institution (e.g., hospital administrator).

1233Wa*
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APPENDIX H ,
.

_

Model Procedure for L6ak-Testing Seal'ed Sourcis :
~

''"'

i (See S 35.59.)
'

;

';..
'

..

. . , - ..
- - - - -

.

3 You or your cobtr' actor may use the:following.'mo' el',pfoEedOFe' to leak-test
,

d .

sealed sources. If you, or the contractor,. follow the,model_ procedure,you mayj
say on your applicat. ion, "We wi11' establish and implement,ths.m6deLprocedure -

,

I for leak-testing seated sources that' was published in Appendix H{to Regulatory
| Guide 10.8, Revision 2."

~ ' "-

You may develop your own procedure for review. If you do" so', you should
3

! consider for inclusion all the features in the model and carefully review the

test procedure for your review that.id'pplication, "We have developed a leak-appa'nded as ATT 10.3," and append yourrequirements of 8 35.59. Say on your.aj

i
leak-test proced_ure. -- . r: . - . .. .-- s. . =

MODEL PROCEDURE
~ "-'

1. Make a list of all sources to be tested. This should include at least
,the isot' ope, the ' activity on a. specified date,, and.the physical form. ,

2 If"yo'u wil'1 bi testini . sources'~s'trong'er tha(a 'fiFai111 curies, set out a
~

~ ~

survey meter, preferably with a' speaker, so you can monitor your exposure
.

-

,' rate.- -.

O -
,.

Prepiire a:s' pirate ' wipe s~ampli for (ach~~ssu'rce. A cotton swab,~ injec. tion3. |e
: Mrbp' p'ad,7 filter. pape.r',~ or tissue p~ aper is' suitable. Number each wipe so

' * fciu iri1T know'-for which source it4's YiiWusedZ SamIples should be taken
~

-v . . : . c r.a
- r- ' : .; . .''

. . .,,.ga33ay,--
~. r w . .. .

"_ a. . .. Fot small sealed ~ sources, it may be easier to wipe the entire acces-
~- ' ' sible surface area. Pay particulir attention to seams and joints.'

NOW'V.er,,do not; wipe the port .of.. beta appl.1,cators.
.:. , ,

b. For' larger s'eaYed ' sources 'and devices''(susey meter calibrator, bone
~

,_ mineral.,_ analyzer. source), .take the . wipe ne,ar the rediagion port and
'

; ..G.,on the,, activating mechani.sm._ _ . . , , .
_

c.'- For teletherapy machines, take the wipe with the source in the off
~ Wipe the area near the shutter mechanism, taking care to

'_l,. position.*tou'ch|'.5e,1ttdr ; field light and nitror.nor crosshairs.Also. wipe the

" , primary and. sec,ondary collimators and .trisimers,. ,
-

: ,,.'-- - 3 :,. * . .: - . ~' ~

.' :;,

d. If you are testing radium sources at the same time you are testing
.

.

NRC-licensed sources, they .should also be checked for radon leakage.
Thi_s can be; done by submerging the source .in a vial of fine-grained

~~ charcoal or 'c.otton for a . day. Then remove the. source and analyze
the. adsorbent sample as described below. A survey should be done to
.be, sure..the source's are adequately shielded during the. leak-test

O peri o-

.

.

H-1 _

. . . -
,,

e 6 ,
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; '
.; . ;; ; ;

.
.; .. ;-*

.

4. The samples will be analyzed as follows: -

Select an instrument that is isufficiently sensitive to detecta.
! 0.005 microcurie. For beta sources, a proportional flow counter,
i liquid sc.intillation counter, or thin-end-window GM survey meter may
i be appropriate. For gamma sources, a crystal with a ratemeter or
i scaler or a GM survey meter may be appropriate. Dose calibrators
I used in nuclear medicine are not sufficiently sensitive -- - .

'
4

| b. To estimate the detection efficiency of the analyzer used to assay
the wipe samples, assay a check source that has the same isotope as:

{
the sealed source and whose activity is certified by the supplier.
If one is not available, it will be necessary to use a certified checkj

i
source with a different isotope that has a similar spectrum. If

calculations demonstrate that the instrument is not sufficiently2

- sihsitive to' detect' 0:005 microcurie, a different instrument must4

i be us.ed., . ..n .. . _

.,

.

.

.
1

., g
. . -- .. - . . . . . .

; ,

! c. Assa the'wipi' sample It must be in the'same geometry relative to
the-detect 6r as was'the certified check source.

; : . - .: : c . .- .a - .:.. . . .

i d. Record the' wipe simple eounti per minute. Then calculate and record7

|
the estimated activity in inicrocuries on the wipe sample.

! Continue the same analysis procedure for all wipe samples.' e.

f. If the wipe sample' activity is 0.005 microcurie or greater, notify
. O the:RSO.' Thi source must be withdrawn from'use.to be repaired or .
j discarded?' If it' W a source' distributed under ah NRC or' Agreement

State licinse,!"the'NRC-must'be hotified.";(See'paiagraph 21.21(b) of
| '10'CFR Part 21 ihtf phragia'ph'35'.59(e)(2)'of 10 CFR Part 35.) ;

j
.

.i ' - . :. , .,

Sign and, date,.the list of. sou. r,ces, data, . a. nd . cal.culations.! g. ..
4

f .. , ;; .

, .
.- .; ' . -

.

4

! -

',. ,.- ... ,., . :, .

3 ,; - -
.

. ~ .. . . .. a . ., ,3 - , . . . , . , , .

. . .
' ' ' - '

..

, . g . g .. . .' y r ,.; . , . _ . . . - . - - - -.
, ,

'd. E ', . I'F? I s*Q' * C i '. ?"i .. !.. ! . ,
" ' ' **

..

. . * ' ' . * .. . ..,,,.-,.: . . ,
, . . , ,

. , . . . . . , .
, ,,

' : .: - > :% : +4 0.. t... ci :.: .. .~ .' :~ -*

-

-- ] p. , }".- -
. . .

.

** '
~

: i : *,- '. .. %.*'* *' .

,

. . ,.

O
~

.
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Model Rules for. Safe Us'e. of RadiophaNia'cetNcais M 2'. ~C'
-

.- .($,,g.35.21.) W-6 .J -

i

-. * N. $. ,. a, v. t , ,-
.

,.
.,

j You may ut.i. the following.model. rules as they, appear here, saying on
i your application, "We will establYsh'aWd>ieplement thefoodele safety rul.es pub-
! lished in Appendix I ~to ltigulatory GuideP10.8,. Revision 2.": Q.30.; 7.'. 3'

i
.. , , . _ . , .

j If you prefer, you may . develop your' own rules'for, safe useYaf' radio-
i pharmaceuticals for review. If you do so, you sfiob1d consider fop: inclusion,

all the items in the model . rules and carefully review the.. requirements' of'
.

: Part 35. Say on your application, "We have developed rules for:thi' safe use
of radiopharmaceuticals for your review that are appended as ATT 10.4," and*

;

append your model rules for the saft usaLof.radiopharmaceuticals.
.. 2.. -'

m~ ~~
t

i MODEL RULES
'

- .'. . .
..

..

j
i 1. Wear laboratory coats or other protective clothing.at all ti. mas in areas

~ ,

] whefe' radioictive materials''are used. '
-

2.- Weir disp 6 sable glo'ves' at'all E.ines while lia'ndNk ridi6 active' materials.
~

.

3. Eittier'aftsf each isocedure 'or before'leadng ttie 'ar~e'af monitor your hands
~

~ ' " for' contamination in a low-background area 'with a cry'stal ~ probe' or camera.~

O
~ =" " '-

-

' ration of multi-dose vials andT4~. ' ' Use syringe shields; f6e r6utine p ' .

~"adminiitration of radio ~sxcept in those circue-
/ "standerin' which''their'phiMeeutic li t6'p~atists;F icessed veins,
-

use:is'co'triindicatidTiilif,rn

infants). In these exceptional cases, consider the use of other protective
methods such as remote delivery of the dose.(e.g., through use of a butter-

.,

._.:...e fly.. valve).
,

. ,

5. Do ..not" eat',:. . .. Vrink.t . smoke;, . .. (ap_p.i .'.~. .. cosmetics. in.any area where radioactive
.

.. 3 . . . . -

or
material' is stored or used. ' '- - '' -

6. DE nit'.'sfo'rs foodf drinli, or pefional effsetV inYareas where radioactive
material. is. stored .or..use.,d..;- -- .:: 2 :; c . u -. . - .?.

. ;.n : .
.

.

'Wiar personnel- mo_ itorini' devices at all timis while in areas 'where radio-7. n
active These devices should be worn as
ppei~cr'. materials are used or stored.ibed tE ttie'Radiatifon'Sifety 6fficer. 'iMerg not being worn to moni-~

"irf'ilAi 'wo' K'piac,s'[ifa designalid'IdMisdiigiou@nd; ares! .
t6r'oc"cupatio'nal expofusijeVsodiei si6nitofi devices should:be stored

i

~

r . . . . au. . . . a . u . c : : -:..- m .< - -
. . . .

.a..
.. . . . .

. . ear. a finger.. ....
, ,.. . .. durin. the' elation of" generators; during. . . , .. .. .

.~ exposure monitor gW8.
the preparation, assay, and injection of radiopharmaceuticals; and when~

hol.. ding . patients, dur,ing pr_oegduresn.,, _, , , _ ,

.. 7 .
.......;.,..... .~ u . e

,.
.

9. 'D'ispos'e' of' fadioictive Mist'e only in designated, labeled, and properly
~

O ai ia de c at ci .. .-

z ._

10. ~NevIr' pipette tii south./ ~
.

..-.:. - -
-

.
; .

- . ,

V. . ? 4;- . g.1 -
~

.

:- . . .-

:, ~:3 q:.. - : s:,- .w . nc ;.n ;w . .:. ;.::
w.

::.::y. . , vw .

. . ... .
,.

.

-
.

... . . . . ..
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11. Wipe-test byproduct material storage, preparation, and. administration
.

areas weekly for contamination. If necessary, decontaminate or secure
O the area for decay.

'

- .e .

12. With a radiation detection survey, meter, ' survey the generator storage,
kit preparption, and injection areas daily ' or contamination. YIf necessary,f

decontaminate or secure the area for decay as appropriate. '

'. . :: . . - . . . . . . ..- -

13. Confine radioactive solutions in shielded con' tainers'th'at are clearly
~

labeled. Radiopharmaceutical multidose diagnostic vials and thcrapy vials
should be labeled with the isotope, the name of the compound, and the date
and time of receipt or oreparation. A log book should be used to record
the preceding information and total prepared activity, specific activity
as mci /cc at a specified time, total volume prepared, total volume remain-
ing, the measured activity of each patient dosage, and any other appro-

radiopharmaceut,ical han.riages and unit dos' age's should be label'ed with the
~ Sy

~ -
.

priate infoiwation. stud ,'or the patient'se br abbreviation, type oi'N y
' --name. -

"

14. As'say' each patient dosage'in- the dose calibrator before administering it.
Do' not use'a dosage if it is mor's than'10 percent off from the prescribed
dosage, except for prescribed dosages of less than' 10 microcuries. When

measuring the dosage, you need not consider the radioactivity that adheres
to the syringe wall or remains in the needle. Check the patient's name
and identification number and the prescribed radionuclide, chemical form,
and dosage, before. administering.

O 1s. aiwais kee, <io u wources. syrin es.- waste. and other radioactive materiai
~-

o

i.n. shielde;d con. tainers?
' " -

; ~

---,* .. : ~ , g: s .y? .; , ;._ _ _ -= .s- . .y..- _. '

;
16. B[c'ause''e'veIs'ddries Wii.h'imall amounts"ofindio'actiiiity exhibit 'a high dose

' ~

' rate 'cF'co'ntact,"you ishould ~use a cart 'or wheelchair''to move ' flood " sources,
~ ~

!
j waste, and othe'r radioactive material.~

- ~ .y.'x z .7 gr ; q) , , - ;,.,__ , m . . .*
.

. - :.. : q: ,

, ,, :- c -; ,
-- ..-

j ?- - s: : :' . * - . , ' . -
- ;

.,

|
,

-

< - - ,3 an ~ -~ ~, ';, - :. :
j ; .,,

>:-- -

"t * n;; y **-

; p. ;, ~, , . . .
-

7 J i. .y 3. ;- 4 - ,.,, ., g g . . . . .-.. . . .

. .: . N ' ".- * PP- OfM L ' t** C z <!;. . * * ~
"*

.a .
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APPENDIX J .ci...
' ~~

s

Model Spill Procedures i ." J. .. ;
. (See 5 35.21.)

~ '~ . . . . .s

i : -, . , ,

You may dse t.he following model spill: procedures.as 7they . appear.,here,
saying on your application, "We will establish and implemint the model spill
procedures published in Appendix'J to Regulatory. Guide'10.8;.Revjsion:R." ..

*

:
- . -. '. d : ,, . n .,'

If you prefer, you may develop your own spill procedures forstevipw. If
you do so, you should consider for inclusion all the items in the model proce-
dures. Say on your application, "We have developed spill procedures:for your
review that are appended as ATT 10.5," and append your spill procedures.

MODEL PROCEDURES .. .

w . ... .

Minor Spills of Liouids and Solids

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

2. , Prevent the spread of contamination by cover,ing the spill with absorbent
paper
...

.

. c
,

. . ..

3. Clean up"the spill using disposable gloves and absorbent paper. Carefully
fold the absorbent ' paper with'tho' clean side out and place in,a. plastic
bag for transfer to a radioactive waste contai' eK ~ Also put contaminatedn

. gloves and any other contaminated disposable' material in the bag'.
,

4. . Suryey.the area with a low-range radiation detector survey meter. Check
...the.:arer around the spill. Also check your hands, clothing, and shoes

for contacination. -

.......-.:....:. .

5. Report the incident to.the Radiation Safety Officer (RS0). -

- . .

.....
. .. .- . :. .

6. The RSO will follow up on the cleanup of the spill and will complete the
Radioactive Spill Report (s'ee Exhibit 10) and the Radioactive Spi 11' Con-
tamination Survey (see Exhibit 11)._

.

Ma.ior Spills'of'Liouids and Solias
,

, f
' ~'

'

i

Clear' the' area' . Notify all pe,rson's; not involved in the spill to vacate1. ;
,the' room. ' ~ -

~

, ..

Prevent. the~ spread 'of' cont'ainTn' tion by co'veWng'.|the s' ill wit'h,2 absorbent
' ~

2. - a p
paper,- but[Bo not ' attempt to' clean it.up;' To prevent the spread of con-
tamination," limit the movement of all personnel who may be contaminated.

. . . ... ... .

3. Shield tka so~urce if possible. This should be done only if it can be
done without further contamination or a significant increase in radiation
exposure::, - .i ;. ;

4. Close'the room and lock or otherwise secure the area to prevent entry.

5. Nodfy'the RS0 iminediately..y-
.- . .

J-1
* *

...... .. . . - . . . . . . . .g. .
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;
* 6. Decontaminatepersonnelbyremovingcontaminated' clothing'and.f1561ng-

!
contaminated skin with lukewarm water and then washing with mild soap.

iO >< coat i ti r ia . iao c P r P r ti #7 e riaa ta r itai
i plastic. Then wash the affected area again to removi a6y. contamination

that was released by the perspi. ration.
' ~ ~''"

pr n : :::=:. ; p.. . .. . ...
.

. . , ...;,w..
.

. . . . .

) 7. The R50 wilf supervise the cleanup of the spill,and will'complite'the ~
j Radioactive Spill' Report (see Exhibit 10) and the' Radioactive 5 pill . con-

'1Qtamination Survey (see Exhibit 11). ~ ;e . - - :.,,
. . .

; .

. -m ..

| The following is not part of the model spill procedsfe:"
.

l
! Ma.ior Spills and Ninor Spills

The decision to implement'a major spill procedure instead of a minor spill.
procedure'dipends on many' incident; specific variables such as'the number of

s individualsi affected/other hazards present, likelihood of' spread of contami-
natio6, ihd:t9pis of sdFfaces contaminited'as well as the'fadictoxicity of theT'

spilled'aiterial.'r For soni' spills 'of sh6rt-lived' radi6nuclides the 6est' spill
procedure ma be restricted 'acc6ss pending complete decay. ,

which'miy' be ' sed iN genifal guidance' to ditermine'whethef a majorTable J-1,;I
~ ~

u
spill procedure cr a minoF spill procedure should be implemented, was developedi

based-on a comparision of'information from the.following sour.ces:

1.- '"Stindards for. Pf6tection'Againd Radiatisn,'" Pfoposed Rule, Part 20,t

. published January 9,1986, Appendix B, Table 1, Column 3 (Derived Air

Q :..Z Concentritiod. Values) 51 FR 1092. ,

2'.' * * Gamma'. Radiation't.eiels ^f6F'06i Curie"if 3Some' Rad 16nuclides,"; Radio-
'

1'' ?TodiesT Hialth"Hindtiook",'Ji6uhvP'1970'editi6nPDepiffeint of Health,-
" "~ T

Education.;o,.andWelfare,Washingt66FDC,p.'131c'- -
- .- - -u.c . . . c : :. . : :: z :2. .n ,. . a:

3i Nati6nal Counch'on'RadlitEn Protihtib6'and Measurements, " Safe Handling
of'Radioactish Nstifials,";NCRP Repo' t'N6. 30, paragraph 2.3 and Table 2,' t r-

1964.. .; : .. v :- s % m. c
-

. .- .
--. ~

..
.

.
. ..

.

47' "Uqijfided' Emergency Preparedniss~ fov Ciftai6 Fuel Cycle ind Materials
"Licerissii7,"' Advance'Notics' of Pfop6 sed Rulemaking' on; Parts 30, 40, and 70,

4E FR 29712,= Tab,le 1, June 3,1981.- -- .
.

- * - --u v. -: . . m.
=.: : c s .: . .. . . _.

.

Table J-i N 9E$eek d bi2moddied before being used for guidance in a specific1 r

area of. use. . ten w. . .&., ..w "~' : e ' .: ' 9+. -: m .~ - ~ -
.

4. :.
.

-

-- m - .
-

., .
..: ye . :. . '. ; ---:. . p . = : -q. , .. . 5.. :;- - . . . . .. .

a:: m...:n. n v.= =u. .a....... - . . . . .
.

.. . .
, .

~ .. . .

c: . _2 . . . . . . . .
..

.

.-.e : ...y. . . . -..

~ . . ..
.

-

. ,

, ::: 9.c n, ..;.-:.

O - . ;. . c , .. -

-. -

- - .- .

.

.

J-2
. , . . .. ..: y.t... . . . .

. m ;. ,. . ;. p .
,

.
. . , . ,

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

_
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j TABLE J-1
i

i Relative Hazards of Common Radionuclides
!

.

!

! Estimate the amount of radioactivity spilled. Initiate a major or minor spill
j procedure based on the following dividing line. Spills above these millicurie
i amounts are considered major, below are considered minor.
1

-

\ .

|e
Radionuclide Mil 11 curies Radionuclide Mil 11 curies

! P-32 10 Tc-99m 100
f Cr-51 100 In-111 10 -

|

| Co-57 100 I-123 10

j Co-58 10 I-125 1 |

Fe-59 10 1-131 1.

~ ~ " ~
i Co-60 1 Yb-169 10

~~

| Ga-67 . 100 - - - Hg-197.: 100
i Se-75 10 Au-198 10

T1-201 100. .; . ._ c10 -
-

u.| .- -St-85
j ...: . . - . . . . .

|
n. _: . . ; . - : .. .- .- - -

i
d

j Soill Kit-,;;
.

- . - -

: - - - . _ _ _ _ . _ . . . _ . _ - - --

1 You may also want to consider. assembling a spill kit that contains:

0 -~L
6 pairs disposable gloveis, 1 pair housekeeping gloves
2 disposable lab coats . . . . . .

j 2 paper hats - - --

i 2 pairs shoe covers
. .

- -

j 1 tol) absorbent paper yjth plastic backing 4- . ..
-

! 6 plastic trash bags with twist ties -

"Radipactive Material" labeling tape ;.

__. l china-pencil ar sarkinb-pen- - - - - - . - - - . - - . - - - - - - -

~3~pMstrung " Radioactive Material" labeling tags
Supplies for 10 contamination wipe samples

. -" Instructions- for '" Emergency Procedures" - -

=----C14pboahl with one copy of Radioactive Spill Report Fors
.. Pencil'-- - .' -- - '-

r : -- - - -.: .. ;.c,. :. c. < r .. -

Fories . . . . _ , ,, ,. . . , , , ,
,

Youany;w&hyto.useEx6Eit10,RadioactiveSpillReport,andExhibit11,
Radioactid-..SpillContaminationSurveyForms., .s .

.

.
-

. . . . .

. . , - -

V M y.L . :. : +. . . . . .

. . . . . .~ .:,:. : ; .a ., : , .. . ...: . .. ,

..g. . . . , . ; ,, . ; ,

. .

~

Q -
., ....

. .
. . . . . .

.

o

|
. 1.. .

. . J-3 . , .

g .: - - -. g .., ...-
., .m ,
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.- 10.5/4EXHIBIT 10.

4'
i.

: Radioactive Spill Report -

|
1 |
I as 1

i
4 The spill occurred at : pm on roon- -

.

--
4

Instrument used to check for personnel contamination:1

j

i Meter model: Meter S/N: Probe model: Probe S/N:
:

Personnel contamination results"(

l.
Personnel present

4

:
1
1
4

i
. . . . . . . . ~ -..

..
t,

. . .

1 .
*

1
,

,
.

t
.-

.*0n he baicrif"the' sheet,.indiciata.ariy. personnel ' decontamination, additianal
1 ..
4

|
; monitoring, or care instituted. '-

t - u.-c r . . . n .:. = n : . .
;,c - . .m u -

.Sur,vey the spill' area to-1' dent'ify hot. spot's7. tiaiIbegin. decontamination.
. . . .

t When..

> . . . , - . .

j
finished, conduct .a postcleaning contaminatio.n . wipe-test.

I m . ..u . w . ;.,
. .. .-

.

f
Radioisotopes present or suspected in the spill:

. . . .
- . . . - . . . . .

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

! mci of as
. - . . . . .

- .-- . - - .
. . - . - . .

1

act of as
- . . - - . . . -

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

sci of as
. _ . _ . _ . - _ . . .-

__
_ . . . . . -.

-- _ ._---

Give a brief description of the accident:
- w a . :. . .. . ... .

= ua u r.u ; . n + a . ,

m i:.:-- .; :- ::n m-it .::r.d.
'' ~:< ., c:s .y V...v u 'w 6 & & ,:w..m w e 1.w r..a.:. ,p .c .

.

. . . . . . . . . . _ . . . . . .

. . . . . .y. ..

. . . . . . . .

..... . . ...

- . . . .

. . . _ . . _ . ... .. ..._. _

_ . _ .

'Give A'Vri3df de~sc'ripti6n"of' fo11osup actioris takiin to prevent recurrence:
._

..- ~ ... .. .

c .
.. . . . . . . . .

. .

" . . . . . .
.. ~ ' . _ -. ...

. . ...

.. . . . . . . . . . ._ - . . .=-... -

. . . . . . .

. . . . . . ~ ~ . . . . . . . - . . . . -

. . . . . . . . - . . . . . . . . .
.

.: - ,. ., u

.. ... . .:
.

--.
. . . . . . .

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

. .: . . Name:- .2

.. .. . Date: - - -

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

. . . .
-

. . . . . . , . . . . . . _ . . . . .

.

. . . . . .. , ..

.._..0- ......#...._.~
EXH-38. .

.

-. s :- ,-- - :- ~ r - . . . . . . .

. . . . . .-
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%

- ; d i:r;. . .. t !! - d .:d ri! Radioactive Spill Contamination Survey
%. ;

ihspill'. occurredi tn"*:' E ch D: r cile9 "'G introom ' - '
' DecontaAination completed at :

. ,

a'e t -

> h e. |: p | pre- post-clean*'

-- i

* . - '. j i . .e1 ,t w i. clean dpm/ 2
loc mR/hr mR/hr 100cm.

1..
| s , | t o"

i
*

' ' ' ;

i : > -
, ,. , ,

, . ; !.-

I
-

j | | f i i i* :

e
-

.
g ;"

| |
,* i

!' i i i i |
|

. , ,
.

t

t i ;.
'

! 4 I
- ( i .

t
g . I ; ! g. .

! t !
> >.

' e

t. : i i g*
.

:e .

1 }
; |

z ,

<

.
- . g

,

*.

. . * ' 6 'QI e , **

i j ;
,

i
' '

-
'

.

,
. ! M' ' i

i i
El i -

',.

: ! :
!

! Ik i | s !: I f f e
. I 1*

'-
- i

1 t !
l

| | ! |'

} ; a f
,. -

:
. . ; . 3 i

'

I,
..

.!i ! !
-

.
! l

.

e

t . }-

l | |',

+
*

i . ,

,

d |
g

I H
* '. O

! -

Ul
;.* ,

N. .

Ut

Name:
,

;

I
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APPENDIX K .

'|-
j * -- .- . .

=
,

*n- .
*.,- , . . , ,,

i Model ' Guidance for Ordering and Receiving
j

. Radioactive Material. ,)s.3 m c :. '
1. .,

(See SS 30.51:and 20.205. . !

!'
-

pe ~
.,. ..

:s, i . .. . . .. . .m. .. ~. .. !
j .You awy use"the .following guidance to cqritrol, .the;nrdering-and receipt of l

| radioactive materia ~T. If you follow all .the guidance, you may, say on your '

j application "We will ' establish and implementethe 'model g'uildance' for ordering - )
j and receiving radioactive material.that was published .in . Appendix f .to Regula- '

'

j tory Guide 10.8, Revisio'n 2.'"- ' " ' ' - - '-
' "" * -

i

! If your procedure does not follow all the guidance in the model, you may
i develop your own procedure for review. If you do so, you should consider for
j inclusion all the features in the model .and carefully review the requirements
! of $$ 30.51 and 20.205. Say on your application, "We have developed a proce-
i dure for ordering and receiving radioactive material for your review that is
; appended as ATT 10.6,"iand ippe6d 965r ifocea6re'for 6rserfrig and receivingS

! radioactive material. . - ,--

,
. ..

_

i MODEL GUIDANCE
- -

| m .. . : .. .x ; . . .; -. m- ~ ~:- .

! 1.'C''Thi Radiation ^ Safety Officer (RS0) or"a designee must' authorize each
! " 'osaer' for" radioactive materials and ensure that the requested materials
j "andquantitiesareauthoHzedbythelicense;foruse~bytherequesting
j authorized user and that possession lieits are not exceeded.
i 2. ' The RSO Gill: establish and maintain a system' foe ordering and receivingjn

infm..cre; w n ice pc cavs.;vIThe~ system.aust contain the?following w.ormation:; (_.1 m C;tididactive sitifial
: ,: Wr er. e . .r a ma*. "- -

i " Ea..M -Top F.on. iniy .u.s,s,'d.sisittef..f.i. '.l :l . N " .. . ' . .-

P* 2 '"--

3 ., 7 y . _ . .g . . .-.. . . .
,

N"' 2(if''WNtAsh finof5Utliat 18ed,NjN6s iuthB'fisifuser of-aepartment,5
! '"*
! "' isotope, chemical fom, activity, and supplier will be made."

I
~

n'. . . . . , . . . . -
' ' - "- "(2.):. The.above records .will be checked to confim that material

~ ..'recetved was. ordered through. proper channels.
~

i
.

. v. ;.y ; : ~ .v /. a ; y n : u.;
.

.

| .. c: < . m - * -._ .

sN Usem v.oIo$d.a ;niiE~.vu Testirlilsli'.%[tNripeutid dosi~ esi)5 b.TF
. . - n: 7 ;- .v ~ -

g
-x-

"2N1)"TWiuth6rliii|| Os' rM1113ifform tn pr6&edure will make ae,
.writt indicates the isotope,'radiopharmaceutical,

-hm."!S.I".w .u:en request thatacthity!:.AndifuPlieE ~ ': mm y. g,,3 3 n., .' ~ .:.#..

2 - .. . . . .' 'f ~ '"'

P
'

, --c:. n.. . ,2

5

-

.a .w. . . cy .m . .. .- . .
.. .

.

i (2) The person.who receives the material will check the physician's
.

writtan' requestc to. confirm that..the material received is what~

..

. . . was.orderettig w.:;. . a. g .,. . _

3. For deliveries'durininormal working hours, the RSO will tell carriers to
deliver radioactiv,e packages .directly. .to a specified area.
. . . _ . _ , . 1 . ,

4. For deliveNes durinf oEf didy Eiirs; the$RSO will .tell security personnel7
or;other designated.pers,ons.to accept delivery of.radipactive packages in

O- ' ccordince'withVrocedu'res outlined in the sample.nemorandue below.a
-

.

. .y : .. :. e
. ,

<. .-
*

: 2 '- . - K-1 .
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#
- Sample Memorandum

.

O MEMO TO: Chief of Security .

FROM: Radiation Safety Officer
.

SUBJECT: Receipt of Packages Containing Radioactive Material
-

..

The security guard on duty shall accept delivery of packages containing radi6 active
material that arrive during other than normal working hours. Packages should

'

be placed on a cart or wheelchair and taken immediately to the Nuclear Medicine
Department, Room Unlock the door, place the package on top of the couiiter,'..

'

and relock the door. |

If the package appears to be damaged, immediately contact one of the individuals
identified below. Ask the carrier.to remain at the hospital until it can be
determined that neither the driveE nor.Y.hi de~1ivery vehicle is contaminated. j

. \
If you have any quesd o.ns concerning this memorandum, please call our hospital ,

Radiat' ion Safety Officer, , at extension _ .
,

Name Home Telephone
Radiation Safety'' Officer:
Chief ~of" Nuclear Medicine: --

Chie~f ' Nuclear Medicine ' Technologist:
~

Nuclear'Me'dicine Technologist on call -
(cM11 page operator at extension )"

-

Nucle ~ar Medicine Physician on call

(call [p c.perator at extension )p age o
re.:v. 2u : .c .x m>.a. e n : i:e .. : . -. ..- c.w .Q -: t. .

:r.v".,' n : :.c' y . .i.*a :r :e n - n.;t s . c. . n - a : *. ;;
*'

: : . C '*:. " ".1 *, '.~s.' ry., ' ", .h * . .*A : ' .:- :.:*..NM in.* f- ' '' ' **'
..,.

'e - ,;.. . ,.: _,g .

.,y ,3 , ; p ..s . . . . , , . . . . , . , . . . , . . . , ,. . , , , ,

'. s.',-- -. "+- . ,; *; :--~
,, ,

"

...

. . . . . , ... r .r...
"* - ..:.-...........,.-....-.... . - . . .

; ,- ; -- 4+ .
- - " -_- _- - - - - - - - - - - -. . . .;.. .n. . .,. .

.
. . .-,

. . . . . . . . .. ~ ..1

,.,t J.
_

. ' ~ . . . . _ . . , . . .
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o. o. -
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*
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,

,
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-

Mobile Dynamic Imaging, Inc. Cardiologist: ......... ..... ..........-

16 South Van Brunt Street Address:.... .... . . . . . . . . . . . .

Englewood, NJ 07631 City..'

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

PATIENT DOSE / Q.C. LOG SHEET

Affix Pharmacy StickerHere
psgay. mei
Volume: ml
Concent.: mci /mi
Date: |

|
Time:

I

Lot Number:

)
|

Radiochemical Purity

% Reduced Hydrolized:

% Soluble impurities:

Radiochemical Purity:t

|O
Radiopharmaceutical:

|

Date Time Patient Test Activity Disposal Initials

|

I

n Signed
i V

12006%
OFFICIAL RECORD COPY ML 10
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.

Model Procedure for Safely Opening Pacliages. Contai.. g Radioact.ive Material :

~(See 55:35.23, :30.51, .20,203(f.)(4),4- -"
.

You may'ush the'following
. . . d 2.0 205. ) < f '. ' .: # '

.
.,

.

, , ,

follow the model procedure, youmodel procedure. fot; opening packa s y.lf- you ,

. may.~.s.ay,(5o your app.lication y,We i1T e'stablish
)and implement the model procedure for opening' p~a'ckaiers that'was' published in

AppendixLtoRegulato'ry; Guide 10.8,'. Revision 2." . ~ ,

If you develop your own package opening procedure for revi . Mew, you'should
!

-

. c. .

consider for inclusion all the features in the model. Say.on your application, '

"We have developed a package opening procedure for y~our review that is appended'

as ATT 10.7," and append your package opening procedure. "

MODEL PROCEDURE .T.U.?.. :

1. : Special" re'quirement's' musf be; foljised: for' p'a'ckQe's, containing quantitiest

of radioactive material in excess of th'e Type'A' quantity limits specified
in paragraph 20.205
Mo-99', Tc-99mi, uncom(b).of 10 CFR.Part 20 (e.g., more than 20 curies ofpres' sed Xe-133',P ~r'mori than 3"ciurie's of Xe-133, I-131,o
Cs-137 Ir-192, I-125, or more than 0.001 cuIrie of Ra'-226). Such packages
must be monit.'ored for external 'radiatf6n 1hvels'and ' surface contamination

''within 3 hohrs after receipt if received during working hours or within
18 hours if received after working hours,~ in accordance with the require-
ments of' par ~agraphs 20.205(a) through (c)."The' NRC Regional ~ Office must

~

O be' notified if ' removable contamination exceeds 0.01 microcurie (22,000
.dpm)/100 ce:ti

' ~ ~ ' ' " ' ' ''

' P '' ''

. . u.n ;: m q ..s m p-::. = m

2. For packages received under the specific license, the following procedure
. .. . for. opening each package will be followed:

Putin gloje's t6 pFevent.' ha.nd,"co.nt:ainfna.,tioh.u.-s. i'. .~. ~ .i
-a.'

.c- - -n , .. . ~ . . . .
..

b., ,: Visually inspect. the package for. any ' sign, of. danige (e.gi. ,' wet or
~

~ ' crushed). If damage is noted, stop the procedure and notify the
~Radiat. ion Saf.ety O.fficer (RS0);..-m. y .z . . , wm . w . . , ;y, _. , ..

. .

c. Meas'ure' the exp6s'ure" rat'e from 'tfif piackage at: 1 meter and at the
~

.. p'ckage~ surface. If. it is higher" than exp~ec't'ed stop and notify thea
RSO... (T. hie ." transport index"moted on p'ickaties w,ith " Yellow II" or2

~~

" Yell'ow III" latsels ' tithe 'approxfmate dose rate,"in millirem per
hour; ~at 1 meter from the package surface (see 5 71.4 of 10 CFR-

Part 71); the surface dose rate for'such~ packages should not exceed
'' ','200jilli'ris' p'er tiiodri.. The" dose' r'ste Wasi' psckaties witF'Witie I"

'Tabels 'should be"les's thari 0.5 miT11 rem per hour at the package sur-
-

face... (S.ee 5. _172.,403. of 49, CFR. .Part ,17,2,.)) ' .

*-
,

.
. ~

Open the pacliage with[the followirig precautidriary steps:
.

d.
.

. . . . .... .

(1) Remove the picking slip. -

~ ~ ' ~

g

j L-1-

. . . .. .
. .

2
. .

-

.
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i

{
' '(2)~ ~0 pen the pner_ package following the' suppliei'.s. instructi6ns,

.

*

--- ~: ~ .if provided. '

1 l'' -T . . .
'

i (3) Open the inner package and verify .that the conte.nts ' agree with
j ~ ~~ the packi ng s-lip.~ ~~- . a.,,,,,_._ .- | '

.:. . .<
.

Check the integrity of the final source container.'n...Look for| (4) |broken seals or vials, loss of, liquid, condensatio ! 'or dis- '

j coloration of the packing material. h, ..i ?,.e.t .

If anything is other than expected, 'stop and isitifhtbe RSO.
J

.

| (5)
If there is ah9 reason to su:;pcet contamination, wipe the external je.
surface of the final source container and remove the wipe sampic te.

a low-background area. Assay the wipe sample to determine if there
is any' removable radioactivity. [The licenie'e s}iould spedify in the
procedure' manual which instrument, for example, a thin-end-window GM
survey meter, a NaI(T1) crystal and ratemeter, a liquid scintillation
counter, or a proportional flow counter, 'should be used for these assays.
The detection ' efficiency must be determined to convert wipe sample
counts per minute to disintegrations per minute. Note-that a dose
calibrator is not' .s' Efficiently'serisitive 'for this measurement.] Take
precautions. against the potential spread of contamination.

~

f. Check the user request to ensure that the material received is the
material 'that was ordered.-

-
,

~Monit'o' the packirig' usat'erial and thi simp'ty' packages' for contaminationO g. r
V withra ra'diation detection' survey meter before ' discarding.

-

aw n - ca .+.:.~a
- - v. . ~w; xnw. pw.

(1) 'If'.contisfnatEd,ltFeat[th,is siteriaFis' ridi'eactive' waste.
. . . . . . n.:

(2P If"not' contaminated,I remove 'ir ' obliterate the radiation labels
~

~ '
~

~

M'.tiefor's dis'ci'r' ding"in in-hou's'e'tFa'sh. - - j
,

.: . : 3. ;
- m-

-
.

Mak'eia 're'co'rd 'iif, the 'reciipt? 7 ;"" ' , ,h.

For p' ~ck'a'gis r''ce'isd'iinder tiii fe'neral' liEinie in' i'31.11, the fc11owing3. e e
Procedure.for opening each. package ,will be followed:. ..c . .

. . . . . . .. . . .

Vislislly "in's'peft' thi'Wckage for any sign of damage (e.g. , wet or
-

'

a.
crushed). , If,!$amage,.is.,noted.. stop the procedure and notify the RSO.
i.' '. .:, P - ": . -: . . , ,.

--
' ,.

:C'h'eic:k t4in'risIdri tiiitNaa'13 Nil MiindTs the insterial that wasb.
orderid.f,;...: i.T. J . ,_~J ,| ,.. . ..'.i. ,, 1 . -~

. . , , , . . .

See Exhibit 12 for..a' sample._ record.fors you may want to use.
-. ..

. |...:- y.g ...; . . . . _.

u.. . , . .
s

O - . - .
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Records of r uct Material' Use
.

; General ,.g , ,

4
. . . . . _. . . ~

Manysuhpliersincludepressure-sensitive 1stickersorformsthathavemuch;

: oftheinformationrequire~dbytheregulations..:Youmay.ust,theseJnyour
! records and need not duplicate the information on them. Be sure to write down
j whatever additional information is required but is not. cued:c'r; printed on them.~

! Information does not have to be recorded in the order' given iri tfsse' procedures.
! Also, you do not E e to replicate entries. For example, if you prepare a
i multidose vial for use one day, you do not have to record the-date each time
! you drw a desage free it; if you take 30 Ir-192_ seeds that are each 0.5 milli-
! curies, you do not have to list ea,ch, s.eed, individually.
1 .. _ . u ...

i M.1 Records of Unit Dosage Use (55.30,.51,'35.21,35.53)
:

-
. .

,u.
; You may use the following model procedure to keep a record of unit dosage
j use. cIf you will follow the model procedure, you may say on your. application,

"We will establish and implement the model procedure for a unit dosage record'

system that 'as published in Appendix M.1 to Regulatory Guide 10.8, Revision 2."w

| 'T If you prefer, yoi may develop youFown ' unit ' osage ' record sFstem ford
i reviewi If you do so, you should consider for inclusion all the features in
j the'model ' procedure and carefully review the requirements' of El 30.51, 35.21,
: and 35.53. ; Say on your application, "W have developed a procedure for a unit

!O da a r card x t < r 1 r r vi th t 4 aa ad d ^TT 1a a." ad aa ad
! youF, r nit dosage' record ~ procedure.

--i
;

-- - - - - .

} M) DEL PROCEDURE . , , ,

_ .: . _ _e. . . . .:.:. . . .= . . -, ,

-

.

! For eac,h unit dosage received from a supplier, make a record of the:
,

' ' ' ~

, , . adio.'c, c. lide,;R nu
-

, ,

l'.
~

{ 2. Generic ~ name "or its' abbreviation or trade name;

3. Date' offr'e~ceiptf" ' ,''
,

'
0

,

:

| 4.; Supplier.;, ;
, ,,

!

_

; 5. . L,ot| number,or'. control. number, if assigned;
.

.. .
,

! 6'.. Activ.ity .in mil 11 curies or microcuries as recorded on the unit dosage or
"

1
- < packing.-slip and its. associated time;

3
. _ . _ .. . -... .. _._.

| 7. Date#of a'dministration or disposal;.
~

| '8. If administered,i

4 . .

i a. Prescribed' dosage (un1'ess already recorded in clinical procedure

iO a 1)-
.

' .: .

j M-1
4

| ,

4 1-

} I
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10.8/2
Measured activity in mil 11 curies or microcuries, and date and I.b8~

b.
of measurement, . . .

,

O Patient ~name and identificatjon number.if one has been assigned;c.
, - - :. - .

,,

Ifdisca%3,thedateandmethodofdisposal;and :..d! 9.

10. Initials of the . individual who made the . record. - 3 - _ . . , . , ,

, -..

~
~ m u.

, ,
-r ,_

See Exhibit 13 for.a Unit Dosage Receipt and Use Log Forniyou may want to
use.

I M.2 Records of Multidose Vial Use (55 30.51, 35.21, 35.53)
|_ You may use the following model procedure to keep'a record of multidose

If you will f6116w the ii6ael procedure, you siay .ssy en your applica-
;..

vial use.
tion, "We will estab'lish and ' implement the model procedure for a multidose vialj

|
record system that' was' published in Appendix M.2 to Regulatory Guide 10.8,

' -
' Revision 2." - " " -

If you prefer, you may develop your own multidose vial record system for
|

review. If you do. so. .you should consider for inclusion all the features in
the model system and carefully review the requirements of SS 30.51, 35.21, and

.

Say.on.your application, "We have developed .a procedure for a multidose35.53.
vial record system for your review that is appended''as ATT 10.9," and append|

:

your multidose vial record procedure.
- j

..

MODEL PROCEDURE-.c.-.: .- .. ._:- . . .J
- -

O For eachtmul.tidose''-vialf thatiy6u4eedive :from a supp' lier or that'you prepare,| i
l

mike:k? rec.cofd :6..f the:' " * R. r- . - ' :' =. :w':':~' > x: s
~

-M -

: .-
:. s .- :s:- v t.:. w-

" ' * '" -
'

'!':
~ 'O'' +-

| }i "R,adionsejids;"' ',

2. Generi.c .name or i.ts abbreviation or trade name;
|
'

. . v. -

.

yn . m . ::.. : .s w a . u. .

3~.'.":..Date"of %ceipt -or Vreparationi; *R ' ' '' ' ' . "-.a :; . c. :.. ~mc y ~u m. v. m 3.: . :- - :. - -

4. " Date"a6d timi of initial"asisy ind an6unt'-in both' millicuries and
c'ubiE centfisetsis (cc)'or milliliters -(all;-

~

~

. I

l

| 5. Supplie.r or kit . manufacturer;
. . . . . . .

, . . . . . . . .

6. If administered, ....s., . .
.

. , .

- .. . . , .c .,.:.. .

Prescribed dosage (unless already recorded in clinical . procedure.,o
: y
| a.

manual),
Date and time' dos' age was drawn'and measured,b. Calculated volume that is needed for the prescribed dosage,c. Measured activity in mil 11 curies or microcuries,d.
Pa,tient .name and identification number if one has been assigned;

|
e.

. :r. .

,a..'. .. . .- - - , . .
.

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

.
.

7.
]

Initials of the individual who made the record.8..

.

H-2
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i APPENDIX N
, * ~

,

.

-

O .aoe 1 erocea#r < r ar sur x-
.; - .(See $ 35.70.)

'' - -

; ... .. . . . . . . . ..
.

! follow ^ the 'modet proce'dur, ep yotunay, say; on -your , appl.ipatippy" purveys. , If youYou .may'uss the;.fohlowing model . pro _c_edure g.o;.perfom. arp
,

ye will establish
and implement the model , procedure for area. surveys 'tliat W)s,fublisheci in4

!
! Appendix N to Regulatory Guide 10.8, Revision 2."

' - -

i.r-
_ . . ..

'

i
~

- . . . 1....,,.., .

! You may develop your own procedure for review. 'If you'do'3so, you should
; consider for inclusion all the features in the model procedure and carefully
| review the requireuents of f 35.70. Say on ycur application,'"We have developed

]
survey procedures for your review that_are appended as ATT 10.12," and append-

your survey procedures.
.,

i
i MODEL PROCEDURE

u .. :.n r- m- ,.
;

j Ambient Dose Rate Surveys
c .

'

| 1. Survey Areas . ' ' . . .

'

-

. . . - r ~.i . , .

! a'. ~In ra'dioph'amaceutical butioh? preparation, and administraf. ion ar'eas,
! survey at the and of each day of use with a radiation detection survey
j meter. If diagnostic administrations are occasionally made in patients'
|

rooms and special care is taken to remove all paraphernalia, those
rooms need not be surveyed.

~

i

1 + :. r c:::.: a5 ;./. ci c.e u.. . . . . . . .
~ '

1

i 1 -"'Eb.;''Intlaboritorita'ress"wher'e' ohly"small 'quintities of gamma-amitting
.C Wradio~actii4; material are processed (less than 200 microcuries at ai

..
.g..,Mme}, survey monthly with a ~ radiation detection survey meter., . .

' ~ "

In radiophars' ace'utical' storage and radiophamaceutical waste storage
..

3 c. ~

. ~. :. ....:.. areas, . survey.'. weekly with a radiation detection survey meter.
. . . .

.

- . . - . , .. . , , . . . ,

j d.~''In} sealed source and brachytherapy storage areas, survey quarterly with
a radiatioh mea ~ urement' survey meter. _.s

: -w . ~ . ..-- -

n x.- - mum :: . - > .; _ w
<
,

ImmedinEely' hotify thit..R' 0'i'f'yos find unexpected 1y' high or low levels.| 2. 5
n.... . . . . . . . . .

3 ,

1 Removable Coh6mlishtion~Surv'ys ~ ~ '"
' '

e
1 . .. , .. . . . .. i.-

. .. .j -.

Survey Areas ".: ..6 s ectn.my a n3 vr.m c eray ~sn 'se.w. .m . -w r1.4 .. .,

:: ,

a'.' YNdfohhiFa'cs'uY1' cat *elisiof,TrepaFatibn},' an'd admiH1stiation
'

areas, survey weekly for removable contheiination. If diagnostic
made in patients' rooms and special

- "hchiinistrations are occasionally $hernalia, f. hose rooms need not be
,

~

.c. ari. ~ is. tak..eh48'.Feeiov.e". a'11 par ..

surveyed.- ~ ~ ~.. . .--_ .

b. In~ abo'rathryTreas wheisi only'~small quantities of photon-emitting
radioactiv' |m'aterial"are phicassed ~(less than 200 microcuries at ae

Q . time), surviyT, monthly;for,, removable contamination.

-

. ,

. . - - . . . .

.
. W1

. . " n. .: . ..t., ., ,
'

.

.- - 4.4v g. . . ; .a .-, . . . . . .

. . . . . . - .



_ _ . _ _ ___ _ . . _ . _ . _ . _

js.1. j 1

| -(
*; ; ;
l. .| .J.,gf' -|'

!' i
!

t i | !
-

F + ;- -* ' .
J

4 ;, . i
' . ; . t ~.

*
\. .

-
,~ . , , . ,

I t i ! ! t
1

, . ;- -i
-

'

I ;- 10.12
;

_

. rage and radiopharmacevT.u;al waste ftorag/2
-

.,--- --

e
j c. In radiophamaceutical s'

Td 'able contamination. ;.

i
areas, survey weekly for '''~

i
.. . . . ,:

|
-.. .. .:. ,- .

- .. ,..
~

! 2. The wipe sample. assay procedure should be sufficiently sensitive to detect
of removable contam,inatio.n (200z

|
the-presence of 2000 dpa/100 ca

You m'st.uss a radioactive source'dpe/100'cm ~for isotopes.of.icdine).8 u
j with a known amount of. activity to'shtiVeet- samp14.eeasureinnts (usually'

in counts per minute or cpm) to disintegrations perim nutegor dps.i
; .

. .
. s., .. .

.
g

'

.Immediately notify the RS0 if you find unexpectedly high . levels.!3.'

i ..

. ea = .

Re. .. cords
.i

J . .: : . ..

1. -Keep a record of dose rate and contamination survey. result.s. It must
include..the .f.oll..owing .information.:, . .. .

--

e -,, ,

.........;7,, . ,. g , , j.

'The'date, area' surveyed,'and' equipment usedelt'- -
:.a.

t?' .. ...

: b.i . The niiime~of'initi,ili of"the' person.'who liide 'the survey.
-

1
-. - ~- w - g-

. . . . m. . _. _ . ;. -- ._
..

ti? A dfawind nf! the". areas surveyed with ~ contamination a6d~ dose rate
- actiod leveTs ai esfabTilhed. tiy'theERS0? '.(Recommendsid removable

" 2 2''surfade cohtisinitisn action;1e'vels are published in. Regulatory
' Guide 8.23f " Radiation Safety Surveys at ' ti i See"

N''Resulatdry Guide 8.23 6r Table'N-1 beW Medical! Ins . tut ons.f f"g&idance in establish-. ,

ing your action levels.)
,, .

O .d. Measured dose rates in mR/hr or contamination levels in dpa/
... _ __

*E '100'I:m8
JU' * '* * l'C'" '

' : u::= ne t ins ippropfiati.
- -

-

o,ec,;.., .m ur.n:

Actions taken in the case of excessive' dose ra'tes or contaminatione.
t

'*
'

sind2f611owup survey informitf6n.T"'

'The itSO sill rivief and 161tiil Wficofd it~1eist monthly and also2. -

~proup.tly~:in those cases in which action lev.els were exceeded.m.. : z u : n.- -; e;e. s~:- . . .v - .
,

The following#infdraati6n is'6ok''.jirii 6f i.he mEdel' pr6fidure.'
~

:- -m; .n - r i... v. tr :. --

See Exhibitli6 for#a sample} record lora!'.." ,,,;,' '.) ', .

'

; ,
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Table N-1 .,

Recommended Action Levels in dpa/100 cm2 for SurfaceO Contamination by Radiopharmaceuticals

P-32, Co-58, Fe-59,
Co-60, Se-75, Sr-85, Cr-51, Co-57,

I In-111, I-123, I-125, Ga-67, Tc-99m, -

'

I-131, Yb-169, Au-198 Hg-197, T1-201

1. Unrestricted areas,
! personal clothing 200 2,000.

2. Restricted areas, . . . . . . . ' ..

protective clothing
used only31n~~ restricted -- '" ~

i

! areas, skin -
~ 2,000

~ '

20,000
. . -...... .. . .. ... . . .

t . 1

.

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

.. . . , .,
,

, ,8 h a hg

. Ie v. .::.c. - >:
~ 2 :- ..

. ~ .

*', &C . , . *y**~

I
. . . . .. . . .

!

|
. . . .. . . . .

, .-

|

! O
4

e

N-3

.

. _ ._ _.
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Q ATT 10.12/4'',

V

Mobile Dynamic Imaging, Inc.-

,ex 16 South Van Brunt Street
L-) Englewood, 'NJ 07631

AREA SURVEY

- SINK'

L-SHIEL D DOSE WEL

CALIB.2

1

WAST E

LAB DETAIL

O
'

-

LOCATION mr/hr net dpm -

1. Prep Area'

2. Dose Calibrator

3. Camera

4. Van floor
5. Operator Console

6. Floor

7. Other'

Technician Survev:

Hands
uotning

| NOTIFY RSO IF OVER 5 2000

1

)

U
! -

!

!

I



1

O O Arr 10.12fs*

i

The Cardiology Group Cardiologist: .......... .......... ....-

(~}
l11 Northfield Avenue, Suite 304 Address: . . . .. . . .. .. . . . . .. .t ..

' West Orange, New Jersey 07052 C i ty: . . . . . . . . . . . . . . . . . . . . . . . .

Phone:(201) 731-5006

1

l CUSTOMER OFFICE AREA SURVEY

|

|

|

|O

LOCATION mr/hr net dpm -

1. Prep Area

2. Patient Table

3. Tread mill / Bicycle
! 4. Dose Calibrator

5. Operator Console

.

6. Floor
|

| 7. Other
Technician Survey:

| Hands

| Utotning

NOTIFY RSO IF OVER S 2000

(7 Signed
v

i

|
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| ; APPENDIX R. .

1 .

i Model Procedure for Waste Disposal .1 i . .C l
| (See $$ 20.'301,.20:303, 20.306, and 35.92..)

,

, , .
.

.

| Thefollowi'ng'generalguidanceandprocedure.may.be..used..fazJppoga.1i
* of radioactive waste. If fou-"f6116Eral1 the general guMencWiand.pecceduries,

you may say-on your' application, "We will establish and implement the general

Appendix R.to Regulatory: Guide 10.8.,1 Revision!2..'M "ttpublishediin
guidance and model procedures' for.. waste disposa1'that .we'j -

: 'E E-4-1
; .

-
- . - < :.- n : r. e n a v.

If you prefer, you may develop your own procedure for review. If you do
,

so, you should consider for inclusion all the features in the general guidance|'
1 and models and carefully review the requirements of 55 20.301, 20.303, 20.306,
j and 35.92. Say on your application,."We have developed a procedure for waste
! disposal for your review that is appended.as ATT 11.1," and attach your procedure.
t

| Overview %' '* * 'r C "'

-

| .s n w. . . . . .

j There are four commonly used methods of waste disposal: release to the
~ ~

i environment through the ~ sanitary sewer or by evaporative release; decay-in-
i storage-(DIS); transfer to'a burial site.or back to the manufacturer;'and
i release to in-house Gaste~2Withtheexceptionofthejatientexcreta(see~
! paragraph 20.303(d)) and generally licensed in vitro kit exemptions"(see para-
| graph 31.11(f)), nothing in these guidelines relieves the licensee from main-
! tainino records of the disposal of, licensed material. (See paragraphs 30.51(a)

~' '

and 23.401(c)(3).) - '

~

i .: . : . 3 r. . .: .~ a n- . '.
-"

| ~

' - . v. . -
_

! O- seasi*i =u. iddnce r = =m *< " . ,.w== .=r~.w ::e-
.

e m.
. '- ~-w- '

--

{
.

. n .m:r m mc.: a :< c - -

. . . . m. ..... . . . .._ ,

1: Call Fidioidtivity'1abdis mustWdetahed or removed'from c6ntaineFs"and
,

packages prior to disposal in .in-house waste. . If waste is compacted, all i

j .'2121hbels that are visible in'the compacted ~aass must be defaced or removed.
i

2. Remind employees that nonradioactive waste such as leftover reagents, boxes,'

'? w e a.:.ng 2 u .v:shtiria12hh6uTd hbt"be"miked with."Fidioactiveiaste"s6ilyicki'

,

w.s.c ; :, ..r w e u - - - - -- -<

. .

3f'*?0cciiis6i11' 7&onit6F"/a11'proEMiureiY 'o 6'ns'uVthat' radionctivbTaste isty
~

:

! # 266t created unnece'ssibily. Review h11 new procedures to ens'ure that waste
!- ~i.s'-h..a. ndl.ed in. a',mi.hn. ei. : consistent ~ with. ! established procedures.

'

. - u..;. ., ;s ; . . .
- - -

..
. . . . . ._. .

. ..

4.'' -In'all bases, consider the entire' impact of .various availabl.a disposal
. routes:. _Consideb occupational'and public exposure to mdiation, other

d, .'T,SizindiiEisl6ciateil with' the'sater]al und Fputes :of disposal (ei.g. , toxi-
. city,,,ciicjnogehicityZ pitho'genicjtyI flammabil'ity), 'and 'eiipense.I

|
. . . . - . ... .

MDDEL PROCEDURE 'FOR DISPOSAL;0F LIQUIDS APO GASES |<

|
.

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

j Liquids may be disposed of by release to the sanitary sewer or evaporative
releass th'theisteosphere Thii'does.'not. relieve licensees from complying with~

other#igulation's regirdin{g,ftexic^or hazardous properties of these materials.j v
t

~
;

;
i

t .; . . . _ , . .2--

,

i O
~

'

=

i
- *

i R-1
j ..t. e

,, ;, 7
. .-

; - n. :. ~.:. _. .c.. . . .

| ..: .. r; . " ;. .:- .2.... .

1 .. . . . . . .
.

Y
_- _ . _ _ ._ _
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i
t

; 1. Regulations for disposal in the sanitary sewer appear in 5 20.303. Mate-
.

'

! rial must be readily soluble or dispersible in the water. There are daily

!Q and monthly limits based on the tota 1' sanitary sewerage release of your
| facility. (Excreta from patients undergoing medical diagnosis or therapy
|

is exempt frps all the above limitations; see paragraph 20.303(d).) Make
|

a record of the date, radionuclide, estimated activity that.was released
! (in mil 11 curies or microcuries), and of the sink or toilet at which the
i material was released. . . .. . .

.

'

i 2. Limits on permissible concentrations in affluents to unrestrictid areas
I are enumerated in Table II of Appendix B to 10 CFR Part 20. These limits

apply at the boundary of the restricted area. Make a record of the date,

radionuclide, estimated activity that was released (in millicuries or micro-
; curies) and estimated concentration, and of the vent site at which the mate-,

I rial was released. ..:.

: :w w w.i ::: v : n n :< .: : :v- +i- , +r.
.

.
~

Liquia-s'cin' illition-Eounting'ine'dialint' inin' 0.05 imillicurie' per gram| 3. t a s
1 of H;3 br C-14~may be~dishbsed of-without regard"to'its radioactivity
j (5'20.306). Make a record of the date, radionuclide, estimated activity

(in'aillicsries' or microcuries),' calculated concentration in microcuries
per' gram,,{andhow'thematerialwasdisposedof.

~

.

.

MODEL PROCEDURE FOR DISPOSAL BY DECAY-IN-STORAGE (DIS)

Shir't-lived insterial (physic'l' half-life less than 65 days) may be dis-a; '

Posed of by DIS. If you use this procedure, keep material separated accordingi

i to half .l,i.fe. -

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

Conskder using's'aphrate c6ntiliiher's~ fob, iffe' rent' ypes of waste, e.g. ,'
;

~

1.
capped:nesdlesiand..yringes in one, container, other injection paraphernalias
such as swabs and gauz.e in another, and unused dosages in a third container.'

;

DIS Trastil Bechise'.may ' find it easier' to .use just one' container for allthe sste'will' be''sdrveyed with all shielding removed, 'Sak11er' dephrtments -;
'

j
the containers'in whichiaste will be-disp'osed of 'must not provide any

~ -

:

radistion[shieljing;fo.r"the material.;.
~

,

2. When the container.is full, seal it with string or tape and attach an
Aidsntifit.atioh.. tag'.that -includes.the.date . sealed, the longest-lived

radioisotope . .n,the . container, and the. initials of .the person sealing theij

. . . container'.' The container, may then. be transferred to the. DIS area.
.. . .

3.' 'Ddiy~,'the . material for at least 10 half-lives.

h. .,f*b[c.E.s'aY..isNhr., nuheMe ~moinINe$c[F.oiltainer'is"..>follows:
D

4. $ e.n .o .c am: Jpp.a q.ee . ..aar m. M : m:-
. . . .,.- . . . . . . .

a:- ,9 m.a; :e; radiation ,detecti..on suryey meter for" proper operation;
..

. . . .. . . . . ..

Check., ..lyour'
: .u; . . u.n e : - y .y . 93 ... :

.

'b'k :AI?'I; lja. i,n' t.c2cEininTto. r"in .'a l.'o'w-leke1.(.1eE"Nn 'O' ~05 millires her hour)
~# ~' ~

.. - . : .a -...
.

e ; . - ;. n .,

nc~ w. s V:~ .~.; y :n:n n.r

c... Remov. any shielding from.around.the container;e -

& ..- ...n . . . . .3..
..

O d.'~ 'h5n.i. .to,ri1Y5. . uffEc. e.s o.f. IeVeh!'indi. vYduhl , conts'i ner;
"'

'

. m- . .a .c ... .. . . .

.. . .e ~~. .. .. . . . _ . . . .

.. . .-

.

*

:.u . m.: n: ., . : y_g .-

_

Ic : . ... i: 7.: ..:i.q u y p 5 ~~ ..iu- . ,

( . . .. .- .: . . . ... ..
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y1

Discard as in-house waste only those containers that cannot be distin-i e e.
! guished from background. Record the date on which the container was
|Q sealed, the disposal date, and type of material (e.g. , paraphernalia, :

'jv unused dosages). Check to be sure no radiation labels are visible.
.

j f. Containers that can be distinguished from background radiation
i levels must be returned to the storage area for further decay or
i transferred for burial.
(

-

1 5. If possible, Mo-99/Tc-99m generators should be held 60 days before being
j dismantled because of the occasional presence of a long-lived contaminant.
| When dismantling generators, keep a radiation detection survey meter (pref-

erably with a speaker) at the work area. Dismantle the oldest generator'

first, then work forward chronologically. Hold each individual column in' '

contact with the radiation detection survey meter in a low-background
(less than 0.05 mR/hr) area. Log the"generatop'date and disposal date for
your waste disposal records. Remove or deface 'the radiation labels on the
generator 'hield.' - - - -s

,
..

,

MODEL PROCEDURE FOR TRANSFER FOR BURIAL4

i

} Except for material suitable for DIS and some animal carcasses, solids
i must be tra'nsferred to a bupial site. Follow the packaging instructions you
| received from the transfer agent and the burial site operator. For your record ,

'

| of disposal, keep the consignment ~ sheet that the transfer agent gave you.
1 .

! M DEL PROCEDURE FOR RELEASE-TO IN-HOUSE WASTE -

O
_

vaste from in vitre'h41s 'thdi are 9eneraily-iicensed pursuant to i 31.11
isexempt-fromwastedisposal]re'ulations.:..'Radioact'ivelabelsshouldbeg;

deface ~d o'r Feisoved'.(. There.isf,no nesid,,tci'kee(sy} rec;ord of release or make any
4 measurement.-

.

- - - '

; ,:v e rnc : .

i M DEL PROCEDURE FOR' RETURNING GENERATORS TO THE MANUFACTURER

i = . . = - ,. : ,-. :.a ...u u...:.: .u:. .

ThisUsed Mo-99/Tc-99m' generators may.be returned to the manufacturer.'

permi'ssToridie's n'o't'Velie've'' licensees from the requirement to comply withi

10'CFR' Par't'71:~and' Departaint' of Transportation (DOT) regulations.
- ~

'

|
=. n , m i .;; . . ..: w .- i v.v - :- .: .. .

R'etainthe' records'eedidtodesbns'tr'stethat'thepackageq'ualifiesasa~ - ~

i 1. n ,

.. DOT Specification 7A container (see. DOT regulations, paragraph 173.415(a) of
a.u-49 CFRlPary -173).- m--- -..-. 2.---.

Tssaimbiin'thEJ.iick' age 5'.n adchrd'a'n'ceTritti the man.6facturer's instructions.
~ '

2. w,u , ~.r ~;.v e : a.. n ; - r:.: - 2: - x:- - ;; ;
-

,

"
'

3'. Phitorm"ttiliose ra' e and"removabie coritaminatio6 measurements requiredt

~'thiFparagraph 173.475(i) of 49 CFR Part 173.
'

"-

4. --Label-the package and.. complete the shipping papers in accordance with the
' manufacturer's . instructions.

~ :. ~ n..n ., .. .

.. .
,

us.g

~

O c .. .. . . .
*

- -- - .

R-3
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NRC FORM ST7 _ NUCLEAR REauLATORY COMMISSION N.

Llc EF A BT COLLECTION BRANCH
DIVI AC U AND FINANCE

i LICENSE FEE REQUIREMENTS OFF TH CONTR ER
! U.S. C CMULATORY COMMISSION

WASH G , DC 10665-0001 i

2

1
TYPE ' AF ACTION

'

@ NEW LICENSE

] RENEWAL OF LICENSE

MOBILE DYNAMIC IMAGING, INC' h AMENDMENT TO LICENSE

E ESO VAN BRUNT S
.:AGLEWOOOD, NJ 07631 6-19-96

LICENSE NUMBER
|

NEW ;

CONTROL NUMBER

123362 ,

L APPLICATION FEE DUE 11. FEE NOT REQUIRED ;

IYour request for a licensing action is subject to the fee (s) in the
category (ies) noted below in accordance with Section 170.31 of the Enclosed is Check No. which accompanied your
enclosed Federal Register notice. Payment of the fee is required prior to request. The fee is not required because:
the issuance of the license, renewal, or amendment.

cdbl APPLICATION RENEWAL AMENDMENT _ _ . _ . . _ _
We received your Check_ . . _ _ _ _ _

No. in payment of
- the fee.~7C ls 1,400T00 s s

8 8 s
,

s s s n The Licensing staff has informed us that your request is to be !
L_.f considered as a continuation of your request dated i

, , ,

s s s , Control No.
s s s

8 8 8
i Your request was combined, prior to review, with your

8 8 8 I request, Control
s s s No.

s 8 s

111. CHECK RETURNED

FEE (s) DUE s 1,400.00 'g N h was mturnmo us
1:100[00PAYMENT RECEIVED s

by h k |

AMOUNT DUE s 300.00 |

| ] INSUFFICIENT FUNDS
'

Your request was received without the prescribed application
fee. ] ACCOUNT CLOSED |

We received your Check - F7 OTHER

' { No. 5521619 in the amount of L_J
;

s 1,100.00 . Payment of the additional fee noted

~
** * "N

'*
MAIL THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT THE

; n Your request will increase the scope of your license program. TOP OF THIS FORM AND REFERENCE THE ABOVE CONTROLL_J Therefore, your request is subject to the application fee (s) noted NUMBER
ebove, Refer to Section 170.31 and Footnote 1(d)(2).

IV, LICENSE ISSUED WITHOUT THE REQUIRED FEE
1.lcense , Amendment

b Your license exkired prior to the receipt of your application for UI No. No. , issued on
! renewal. There re, your request is subject to the application fee (s)
| noted above. Refer to Section 170.31 and Footnote 1(a).

~~~

was issued w thout the required fee being
! Fillected.~ Thi fee required is noted in Section I of this

MAKE PAYMENT OF THE F E(S) TO THE U.S. NUCLEAR n Nscope of your licensed program was increased. Therefore, your
REGULATORY COMMISSION AND Mall THE PAYMENT TO THE L_J request is subject to the application fee (s) noted in Section 1 of this
ADDRESS LISTED AT THE TOP OF THIS FORM. IF WE DO NOT form. Refer to Section 170.31 and Footnote 1(d)(2).
RECEIVE A REPLY FROM YOU WITHIN 30 CALENDAR DAYS FROM

' Because of the urgency of your request, the license was issued] without remittance ofJhe presenbed fee noted in Section 1 of this
H P P IA N L i 1

ACTION.
_.___ form. g/

( SIGNATURE - LICENSE FEE ANALYST LFDCB LFDCB Distnbution: ggj,pg pg/c, jDATE

| BBF MAFgorrgndenceFY _. _ g ,f.2 g
BRENDA BROWN 7/15/96 knv ice kile w/enct NNN DAFR/F j 7-15-96

NRc FORM 677 (1-95) lhes form was emetronoceny produced by Eiste Feoeres F orms, irs
j

!
'

i
I



.

q
/' 'J
Vg p>3t

4 .- g

O : (FOR LFMS USE)
: INFORMATION FROM LTS

BETWEEN: .
A .

?.)LICENS E F EE M AN AGEMENT
-

~

BRANCH, ARM : PROGRAM CODE: 02200
| AND : ST ATUS CODE: 3
g REGIONAL LICENSING SECTIONS : FEE CATEGORY: ___,,_________________
'

: EXP. DATE: 0
: FEE COMMENTS: _____________________

g : DECOM FIN ASSUR REQO: _

:: ::::: :::::::::::::::::::::::::::::::

mLICENSE FEE TRANSMITTAL
(,/

4

A. REGION
,,

'
1. AP PLIC AT ION ATT ACHED

A P PLIC A N T / L IC E NSEE: MOBILE DYNAMIC IMAGING, INC.
A R E C EIV ED DATE: 960624
V DOCKET NO: 3034170

CONTROL NO. : 123362
g' LICENSE NO.:

ACTION T YPE: NEW LIC NSEE $E
c,

<-A2. FEE ATTACHE gi
AM OUtrf : ' //dO'dOV

ED'Xit.-
CHECK NO.: _ _ yg g_ [_ _ fV j

#1 -,

3. COMMENTS U

.g _ _ M.
/ 9 |,

O SIGNEO Add rov' DATE $_e _ _ [_ ~_ ~_ ~ ~ [[ [ ~_ ~_ ~_ ~_~_
7 Q

_

h B. LICENSE FEE MANAGEMENT BRANCH (CHECK WEN MILE STONE 03 IS ENTER ED / __/ ):v

_ ] k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _$_ _1. FEE C ATEGOR Y AND A MOUNT:

.o . CORRECT
'

2 FEE PAID. APPLIC ATION M AY BE PROCESSEO FOR:
AMEN 0 MENT ______________

! r's RENEWAL
LICENSE [[[[[[[(_~[[[[

05. OTnER __________________________________

__________________________________

_________ ______________________

- __________,______________________

\- - .- ___pa py s / --

0 {& _ h /hCLrN W )
~

,

" * " g A__Y ________ q WoAto9 - _ 'b;
'

~
Cnseu No. maiei mi_ QAj< L .,i . Al ~- - - '4'" U

h"_ _ _
"O

,
Arnovnt Q / cv *

Fee Cc:+hry~y~E'/
'oo s<

~~~~-~~~~
.

M.
- - - ,y," p 2g __J << C A L,je; rg e e m X_- U,, - sf- -- ___-

Typ. s p.,
-

d '7DM. Chd Rec'd _ p
,.__ _ _ " # g'g, pg

/
,

| (,> D:se Compia;4-
- 7E-- --,

.. ~% s------------- --___

Q,11 w /u .uh a u.9~ ,rcea w ,aw w jn/o.i~L e


