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APP :ATION FOR MATERIAL LlCEI E 
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DOCUMENTATION OF ATACHMENTS TO THIS APPLICATION 

Attachmnet Section Description of the Attachment Enclosed 

A. 

B. 
C. 

D. 

E. 

F. 
G. 
H. 
1. 

J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 

R. 

Description o f the Scope of the Operation 

Radioactive Materials Requested in This Application 

Training and Experience of Authorized User and Radiation Safety Officer 

Personnel Qualifications and Training 

Facilities and Related Equipment 

Radiation Detection Instrumentation 

Calibration of the Survey Instrument 

Calibration of the Dose Calibrator 

Quality Control of the Gamma Camera 

Personnel External Mmitoring Program 

Radiation Safety Commatee 

ALARA Program 

Leak Testing of Sealed Sources 

Rules for the Safe Use of Radiopharmaceuticals 

Procedure for Spills 

Procedure for Ordering Radioactive Materials 

Procedure for Opening Packages 

Radiopharmaceutical Records 

Procedure for Area Surveys 

Radioisotope Waste Disposal Procedure 

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



Attachment A 
Al LICATION FOR MATERIAL LIQ JSE 

DESCRIPTION OF THE SCOPE OF THE OPERATION 

This license application is for nuclear cardiology procedures only. The procedures will be implemented in a 
private practice facility. The materials used will be lprimarily obtained from a radiopharmacy. The applicant 
will not obtain a 99mTc/99Mo generator. FDA approved cardiology imaging agents which do not have long 
sheH lives may be produced by obtaining a bulk supply of technetium from the radiopharmacy and compound- 
ing the final form on site . In these cases all appropriate radiopharmaceutical quality control will also be 
performed on the premesis and made an appropriate part of the facilities' records as part of the 
Radiopharmaceutical Quality Control program. 

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

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



ALZLICATION FOR MATERIAL LICENSE 

RADIOACTIVE MATERIALS REQUESTED IN THIS APPLICATION 

Radiopharmaceuticals 

The applicant wishes to receive a license for only riuclear cardiology procedures. These procedures, to be 
perlormed in an oul-patient facility, will be limlted to: 

RadiPisafoDe Ecrrrn 

Pertechnetate 80.00 
HSA 40.00 
PYP 40.00 
Other FDA approved 
forms 200.00 

'Chloride 60.00 

Human Use 
Human Use 
Human Use 

Human Use 
4. 

Human Use 

Chloride 1 .oo 

Quality Control 
& Calibration 

Ouality Control 
8 Calibration 

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

'Note: The sources of m m T ~  and mlT1 will be obtained from the radiophamacuetical supplier in unidose or 
multidose form. The applicant will not obtain a generator for 99m Tc. 'Kits' using the radiopharmaceuticals 
listed in this application may be compounded on site in the case of FDA approved pharmaceuticals with shorl 
shelf lives. (The 'supplier includes the radiopharrnacy) 

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

It is recognized that the 201Tl and 57Co are licensed by the 'State' including Agreement States. 
.. 



APPUCATION FOR MATERIAL LICENSE Attachment B .  2 .  

t& -:e- Reference Sources 
For checklng calibrator accuracy, 
performance and conslstency. 

Good practice dictates, and regula. 
tory agencies recommend, that isotope 
calibrators used for measuring diagno- 
stic and .therapeutic doses of radio- 
pharmaceuticals be checked regularly 
over the calibrator's range of measurements. Calibrator 
performance is easily monitored by using the following 
calibrated standards to verify the accuracy of its 
assays: 
(a) A long4ived source, such as V s  (T% = 30 yrs.), to 
avoid the tedium.of constant decay corrections. 
(b) A "Co source (T% = 270 days) that simulates 
99m-Tc, the most common radioisotope in nuclear 
medicine. 

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

Both sources are supplied in 20ml epoxy In a 27ml 
plastic vial, 85 mm H x 30 mm D. Calibrated to * 5%. 

063.562 Calibiated Barium 133 Source, 
25OuCi 

l 101.356 Calibrated lJ7Cs Source ' 
I POOUCi 
1 063-261 Calibrated. Simulated 9m-Tc Source 

(Cobalt-57), 5mCi 

Sea led  Sources  

The s e a l e d  s q u r c e s  w i l l  be o b t a i n e d  from A t o m i c  Produc t s  C o r p o r a t i o n ,  
P . O .  Box R ,  S h i r l e y ,  N e w  York 1 1 9 6 7  

The Sources used f o r  t h e  dose c a l i b r a t o r  a r e :  
Element a n d  M a s s  N u m b e r  Form M a x . ,  m C i  Ca ta logue  N u m b e r  

Ba 
c s  
c o  

133  s e a l e d  0 . 2 5 0  0 6 3 - 5 6 2  
137 s e a l e d  0 . 2 0 0  1 0 1 - 3 5 6  

5 7  s e a l e d  5 . 0 0 0  0 6 3 - 2 6 1  

T h e  Sources  used f o r  t h e  gamma camera a r e :  
Element a n d  Mass Number Form Max.  ,mCi Cata logue  Number 

C O  57 s e a l e d  5 . 0 0 0  0 62-29 7 

A d e s c r i p t i o n  o f  t h e  sources, a s  provided  by t h e  s u p p l i e r ,  a r e  g iven  i n  
t h e  i n f o r m a t i o n  below. ! I 

Cobalt=57 Flood Sources 
Intended Uses: 

Daily intrinsic uniformity checks 
Extrinsic collimator checks 
Linearity and resolution checks 

. A s  transmission sources 
Quality control for accredldation 

wi th bar phantom 

and regulatory requirements 

The Sources contain Cobalt.57, uniformly dispersed 
In a plastic disc, which is completely encased in an at- 
tractive aluminum cover. Each source is supplied in a 
lead-shielded wooded carrying case. The shieldlng 
reduces the exposure rate at the front surface to ap. 
proximately l.4mRlhr. 

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

Flood Source: 

062.295 14" diameter, 5mCi 
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Attachment C APP: CATION FOR MATERIAL LICE*. E 

TRAINING AND EXPERIENCE OF AUTHOiRlZED USER 
AND RADIATION SAFETY OFFICER 

The Authorized U s e r  is Michael M. Zukowski, M.D. Dr. 

Zukowski is an experienced Authorize User on New York 

license number 2661-1, Cardiac Diagnostics, Dr. Jeffrey 

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



Ah PLICATION FOR MATERIAL L I ~ N S E  
Attachment D 

PERSONNEL QUALIFICATIONS AND TRAINING 

Iechnoloaist Qua lif icat ions 

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

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

personnel Trainina Proa ram 

Who will be instructed: 
All personnel, professionalltechnical and ancillary will be instructed. The professionaMechnica1 personnel will 
include, but not be limited to: technologists, authorized users, physicists and physicians who are not autho- 
rized users but may be present when byproduct material is being used. The ancillary personnel include the 
nursing, clerical, housekeeping and other personnel who may frequent the area where material is being used. 

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

Topics of Instruction: 
Instruction will include but not be limited to the follovving subjects: 
A. Applicable regulations and license conditionis and worker's rights 
B. Areas where radioactive materials are used or stored 
C. Potential hazards associated with radioactive materials and procedures for each area where 

employees work including bio-hazards 
0. Appropriate radiation safety procedures 
E. Licensee's in-hours work rules 
F. Each individual's obligation to report unsafe conditions to the RSO 
G. Appropriate response to emergencies or unsafe conditions 
H. Personnel who work with the materials will also receive copies of the procedures for monitoring the 

performance of imaging equipment, ordering and receiving radioactive material, opening packages, 
records of byproduct material use, radiation area surveys, safe use of radiopharrnaceuticals, waste 
disposal and emergency procedures 

Method of Instruction: 
instruction will be formal, didactic, and/or individual, i3S needed. It will include, but not be limited to, personnel 
monitoring programs, ALARA, rules for safe use of radiopharmaceuticals, emergency procedures, floor plans 
showing areas of use and storage, and a tour of the facility. 

Method of Evaluation: 
Evaluation will be by the RSO or hislher agent and will be informal by actual observation of the individual's 
work activities. 
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APPLICATION FOR MATERIAL LICENSE A t t a c h m e n t  E. 
I 

F A C I L I T I E S - A N N O T A T E D  D R A W I N G  O F  THE R A D I O I S O T O P E  F A C I L I T Y  

I 
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I d e n t i f i c a t i o n  o f  A r e a s  
a )  n u c l e a r  i m a g i n g  a r e a  
b )  c o m p u t e r  a r e a  
c )  r a d i o i s o t o p e  r e c e i p t  
d )  r a d i o i s o t o p e  s t o r a g e  
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APPUCATION ' M R  MkTERIAL LICENSE A t t a c h m e n t  E.3. 

F A C I L I T I E S - T A B L E  T O P  B A R R I E R  5 H I E L D  

Table Top Lead Barrier Shield 

Protect head and body from radiation 
when workingwith radioactive material. 

MINI TABLE TOP SHIELD for small jobs in limited 
working areas. 
STANDARD TABLE TOP SHIELD for all routine 
work requiring protection against exposure to 
radiation. 

Select the shleld most sulted to your workload. Both units 
provlde exceptlonaf protection to the cllnlclan w e n  settlng 
up technetium generators, flling syringes, performing 
radlum loadlng procedures, etc. 

Vi" thick lead wall protects the torso while the base provldes 
mple  working surface and balance agrhst tlpplng. Face 
shleidlng Is optically clear Vi" thlck lead glass (1 or2 pieces 
nay be speclfled when orderlng), cantilevered for unlm- 
>aired viewing or work area. The lead equivalent of each 
hlckness of glass Is 2.00mm. 

30th units can, be moved with little effort to any conve8n- 
ent locatlon, allowlng total flexibility In choke of work ama. 

MINI 
TABLE TOP 

STANDARD 
TABLE TOP 

SHIELD 



APPUCATION WOR MATERIAL LICENSE A t t a c h m e n t  E.4. 

E Q U I P M E N T  Q U A L I T Y  C O N T R O L  P H A N T O M S  

Also, s e e  t h e  s o u r c e  l i s t e d  

EMISSION PHANTOM 

n t h i s  a p p  

Extra Large Flood Phantom Source 
*. 15” dlameter pool will totally include a patient’s 

lungs, allowing accurate patlent position when 
using a diverging collimator. 
16%” x 16%” 1” thick with 15” diameter x Yari 
cavity for suitable radionuclide. 
Easy to 1111. .. drain ports provided. 

TRAN SMI SS ION PHANTOM 

i c a t i o n  u n d e r  “ S e a l e d  S o u r c e s “  

Standard High Resolution Bar Phantom 
Bar Widths: V4”, 3/~dt, W * a n d  W 

15” field acr,oss bar configurations (38.1 cm) 
(6.35 mm, 4.77 mm, 3.97 mm, 3.18 mm) 
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APPUCATION FOR MATERIAL LICENSE A t t a c h m e n t  E .  5 .  

F A C I L I T I E S -  R A b I A T I O N  S A F E T Y  E Q U I P M E N T  Lead Lined 

Vial Shields 
This lead shield, available in 

either Vi”  or V i ’ ’  thickness, was 
designed to permit safe, conve- 
nient handling of vials containing 
liquid radioisotopes. It is par- 
ticularly important when milking 
“cows”. The vial provided with 
the generator may be placed in 
the shield, and the generator 
eluted in accordance with the 
manufacturer‘s instructions. 

The shield has a high density 
lead-g lass panel, with s h i e Id I n g 
thickness eauivaient to that of 

- V”“ Thick’ 
the lead wall; so that the entire process may bedewed. 
The shield has a screw-type cover with an opening 
through which a syringe needle may be inserted for 
withdrawal of the radioisotope from the vial. 

Pro=Tec@ 
Syringe Shield 

Pro-Tec Syringe Shields are the first functional. safe. unobtru- 
sive, easy-to-use, unbreakable, and lightweight synnge shields 
available. The slimline design is comfonable for both patient 
and clinician. The patented spnng loaded, twist lock or the 
stainless steel and brass screw lock keep disposable syringes 
snug inside the shield. Pro-Tec Syringe Shields are halt the 
weight of other syringe shields. yet the Pro-Tec will nominally 
reduce exposure from ~ 9 m  Tc by a factor of 20. The standard 
models are used by loading the syringe outside the shield. The 
Pro-Tec Vu-Thru has a viewing port, so that drawing and 
injecting can be accomplished with the syringe in the shield. A 
Special optical glass window with a density of 2.3 gm/cc avers 
the pod. 

6-0 disposable syringes (twist l e k )  ‘U.S. CL ut.uo.541 

VU-THRU ( G ~ s s )  
007-303 Pro-Tee Syringe Shield 3cc 
007-505 Pro-Tec Synnge Shield 5cc 

Storage Container 
For Contaminated Syringes 

Safely holds used hot syringes 

Rapid, safe disposal 

SPEClFICATlONS: 
W‘ b a d  Shletdlng 

Measures: 6%’’ high 
5” diameter 

Weight: 7 ibs. 

Lead Shielded 
Syringe Holder 

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

SPECIFICATIONS: 
Hoight: 6.5” 
Weight: 6 Ibs 



Attachment F 
A\ 2LICATION F < ~ I = U S E  

RADIATION DETECTION INSTRUMENTATION 

Instrument SiJpplier/Model 

Gamma Camera System CARDIO-CAM I ,  II, or SPECT 
System as furnished by 
CARD IO-C AM Corporation 
5785 Arapahoe, Suite D 
Boulder, C:olorado 80303 

Nuclear Medical Computer As supplied by CARDIO-CAM 
Corp. as described above 

Dose Calibrator 

Survey Meter 

Sample Analysis 

Film Badges - Body 
Personnel Dosimeters 

Atomlab 100 Dose Calibrator 
Catalog #086-250 from: 
Atomic Products Corp. 
P.O. Box 702 
Shirley, New York 11967 

Bicron Suvieyor 2000 Portable 
Survey Meter as supplied by: 
Bicron Corporation 
12345 Kinsman Road 
Newbury, Ohio 44065 

External Gfvl Probe Model: 
SWGM as lurnished by the 
Bicron Corporation as is listed 
above 

Cardio-Wipe11 System as is 
provided by: CARD10 - CAM 
Corporation as described 
above 

As furnished by R.S. Landauer, 
Tech/Ops Landauer, 
2 Science R80ad 
Glenwood, IL 60425 

Extremity Dosimeters TLD 
Dosimeters Tech/Ops Landauer as described 

As furnished by R.S. Landauer, 

above 

Use 

Nuclear hledical Imaging 
lor Nuclear Cardiology 
Procedures 

Nuclear Medical Data 
Presentation and Analysis 

Radiopharmaceutical 
Quality Control of Patient 
Doses 

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

As described above 

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

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

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

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

These dosimeters will be exchanged on a monthly basis, at the beginning of each month. 
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APPLICATION F 6 R  M A k R l A L  UCENSE A t t a c h m e n t  F .  2 .  

ATOMLAB 100 
Activity Range: 
Detector Linearity: 
Electrometer Linearity: 
Electrometer Accuracy: 
Response Time: 
Overall Accuracy: 

Repeatability: 
Digital Readout: 
Power Requirements: 
Frequency: 
Display Unit: 

Detector Unit: 

0.01 pCi to 9999 mCi (or Bq equivalent) 
f 107oor 0.2 pCi, whichever is greater 
f 1% or 0.1 pCi, whichever is greater 
f 1070 or 0.1 pc'i, whichever is greater 
Less than five seconds to reach 95% of final reading 
f 3070 or 0.3 pC3, whichever is greater 
Overall accuracy is affected by such faciorr as thc accuracy of t h e  spcciflc source calibration. 

geomclric variations due IO sample volume or configuration. detector I incar l ly .  clectrornelcr accuracy 
md rcadoui accuracy. 
f 0.3% above 1 mCi short term (24 hr); 1% long term ( 1  yr )  
4-Digit LED 
100 to 120 VAC @ 1/2 A; 200 to 240 VAC @ 114 A 
50160 Hz 

Dimensions: 3.5" x 12" x 14.3" 

Weight: 6 lbs (2.7 kg) 
Dimensions: 7.5" x 7.5" x 16" 

Overall Weight: 35 Ibs (15.75 kg) 

(8.9 cm x 30.5 cm x 36.3 cm) 

(19 cm x 19 cm x 40.6 cm) 

Wen Diamckr: 
Well Shielding: 

The Atomlab 100 Features: 
Computerized, highly accura te  d o s e  
ca I i bra t i o n 
Activity display with bright, easy-to-read 
4-digit LED 
10 pre-programmed isotope selection p u s h  
buttons 
Electronic thumbwheel with 4-digit LED 
display for isotope calibration se t t ings  
Switch between activity display in curies or 
becquerels  
Remote ionization chamber  with double  t h e  
s tandard  shielding and  10-foot cable  
Software controlled, automatic background 
correction, display zeroing and.range 
selection 
Optional computer interface: RS232 
bi-directional serial communications port 
Coded error messages: almost instant 
display, update ,  memory protection 
All functions performed under p u s h  button 
control 
Industry exclusive 2-year warranty 
Lineator option available 

086-250 2.5" x 10" (6.4 cm x 25.4 cm) 
1 /4 " Lead 

Rrmolr dcrprcll 
ionwibon chamber 
-8th additional shicldinp 

Ealrr Ion; 10 lo01 cabk  

I w t d r l l n t d  
IU)IW L e y )  
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A t t a c h m e n t  F .  3 .  APPUCATlON FOR MATERLAL UCENSE 

RADIATION DETECTED: Alpha, beta, 
gamma with external probe; 
gamma and x-ray with internal de- 
tector . 
DEIECTOR: GM tube, internal; 
choice of GM probes external 
IUNGE: 0-2ooo mR/h In 5 ilneor 
ranges. 0-240.000 cpm 
HIGH VOLTAGE: Electronicolly 
stabilized, foctory set at Po0 V 
HV TEST: Exclusive self test to verify 
detector HV power supply 
CONNECTOR: MHV 
ACCURACY: Within 10% of reading 
for Cs when calibrated accord- 
Ing to NRC Reg. Guide 10.8 
ENERGY RESPONSE: i20% from 
4OkeV to 1.2MeV (Internal detec- 
tor) 
WARMUP TIME: None 
SATUWION: Typically >1000R/h for 
most GM probes (provided by ex- 
clusive anti-saturation circuit); 
>5R/h for pancake GM probes 
RESPONSE TIME: Switch-selectable, 
optimlzed for each range. @GO% of 
final reading as follows: 

Time 
Range Fast Slow 

Model: SURVEYOR 2O0OTM 
Portable Survey Meter 

BATTERY COMPLEMENT: Single 9-volt 
(MN1604 or equal:). The additional 
battery holder may be used os 
storage of spare or parallel-wired 
W E R Y  LIFE: > 100 hours or > 200 
hours with parallel option 
TEMPErnRf: Operotionat from 
-40" to +mc 
HUMIDIN. (5% Chunge in reoding 
from 10.95% RH 
CONTROL: Eight-position rotary 
switch os lndicotetj 
DISPLAY RUggediZ(3d. recessed. 
hlgh-torque ImA meter wlth 3.35 
Inch (8.51cm) Scale marked 0-2 
mR/h, 0-24M) cpm, 'Bot. ok', 'Hv ok' 
Meter drotected by Impoct-reslst- 
ant LexanQ polycorbonate window 

xo.l 6sec. 25sec. 
X I  2 Sec. 6 sec. 
XI0 I sec 3 sec. 
XI00 (1 sec. 1 sec. 
X looo  <I sec. 1 Sec. 

DEAD TIME COMPENSAYION: 
Ewcluthe circuitry provides near 
llnear response 

# O l d . o Q k . ~ m ~ ~ .  
WP---W--rrmmrr. 

GEOTROPISM: Within 12% 01 full 
xa le  
SHOCK: 1OCIg per IiQhtweight 
machine of MIL-STD 202C. method 
2028 
VIBRATION: 3g in each of three mu- 
tually orthogonol axes ot one or 
more frequencies from 10-33Hz 
AUDIO: A built-in speoker with 
panel mounted on-off switch pro- 
vides oudible "click" for each de- 
tector pulse. With the speaker off, 
an audible Olarm sounds (if de- 
sired) when meter is > full scole on 
any range 
CONSTRUCTION: Splosh-proof. 
shock prcmf, two-piece all-metot 
case. Scrotch-resistant laminated 
control pone1 and Bicron Kleen- 
Kromec trim on case top, duroble 
black polyurethone paint on hon- 
dle and case bottom 
SIZE: 4.25 x 8 x 6.8" including hon- 
dle and probe clip (10.8 x 20.3 x 
17.3 cm) 
WEIGHT: 2.2 Ibs. (I kg.) excluding 
Drobe 

I Rugged Houslng 
I Sliding Beto Shield 
I Sol&! Inlernol Connectors 
I Energy Compensoted 
I Beta & Gommo Sensitiviw 

9897016 
Utho In USA on recycita moteriots 5/07 



Attachment F4 

.. 

C A R D I O - - - W I P E  I X  

A scaler/timer system interfaced to a NaI crystal detector. 
The scaler/timer features a built in power supply with full-range 
control form zero through 2000 volts. Separate lighted switches 
are provided for  on-off, line frequency test, count, stop, and 
reset functions. A sungle MHV connector is provided on the back 
panel, along with a line fuse holder, The NaI(T1) well 
scintillation probe is mounted in a base which provides 1.9cm of 
virgin lead shielding to all externally exposed surfaces. The 
4 . 5  x 5.1 crn crystal contains a 3 . 8  cm deep well of 1.7 cm 
diameter. The well is lined with .25m aluminum. A single MHV 
cable connector is provided for interface.* 

M O D E L  WP~ZDDO W E L L  SCINTILLATION P R O B E  [FOR T E S T  TUBE SAMPLES) 

Scintillator: '1.75" (4.5 cm) x 2" (5 .1  cml  Nal(TI) well 
crystal; well: .7" ( 1 7  mm) diameter x 1.5" 
(3.8 cm) deep; well entrance window: 
.01 inch aluminum (.25 mm) 
2" 15.1 cml diameter 

Resolution: 9% or better lull~width.half.maximum l o r  
b 1 3 7  (0.662 Mev) 

Shielding: 

,PM Tube: 

' .'75" (1.9 cmJ virgin lead surrounds crystal 

Oimensions: Height: 10.75" (27.3 cm) 
Bare diameter: 6" (15 .2  cm) 
Lead height: 5" (12.7 cm) 
Lead diameter: 4"  (10.2 cm) 

Signal cable: B N C  
Nole; With AA-2010 Sysiem on/) 
one cable 15 required.lorboih higk 
volrage and signal:single MHV 

Connectors: High voltage cable: M H V  

TECHNICAL D A T A  F O R  MODEL 500 SCALER/TIMER 
Readout: 999.999 counts. a11 electronic. no mechanical rcpirtcr 
RerolvinO Time: betier than one microsecond 

Input Sensltivirv, 0.25 volt negative 
Voltage: 0 to 2000 volts. continuously variable; zener regulated; coarse 

and tine controls 
P i c s e t  Timing. 0.5, 1, 2. 5. 10  minutes and manual; derived lrom power line 

lnpuency; accuracy IO 0.03% 
Power Requirement: 105-125 volts. 60 Hz 1230 volts, 50 Hz optional) 

Shipping Weight: 14 pounds (6.4 kgl  
Dimensions: 4.5' 111.4 cm) high x 11" (27.9 cm) wide x 10.5" 126.7 cm) 

deep 

' Detector Input: MHV connector 

In Line  fur^ 1 a m p  
* 

WP-2000 
(Without Lead ShteldJ 

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



Attachment F5 

C A F Z D I Q - , W I P E  II 

The following empirical data were obtained in a controlled 
bench-top environment to determine the Minimum Detectable 
Activity (MDA) and Lower Limit of Detection ( U D )  of the system 
as required by 10 CFR 35.70. 
pulse height analysis. 
approximate the response of the system to 99mTc. Calculations 
were performed using the method described in the Appendix to 
Regulatory Guide 4.14 Revision 1 by the Nuclear Regulatory 
Commission. 
of wipe and swipe samples, no correction factors were used for 
variations in sample volume or fractional radiochemical yield. 

The instrument was operated without 
An NIST traceable 57C0 source was used to 

Because the system will be used to perform analysis 

FlAW DATA: 

Average background - 390 cpni - 6.5 cps 
Standard deviation of background - 20 cpm - 2.5 cps 
57CO NIST Standard source - Serial Number C-113-3 
.69 uCi ( 1,528,572 dpm) on date of testing 
Net yield in well 1,050,610 cpm 

CALCULATIONS: 

System efficiency 

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

Lower Limit of Detection for 999c 

= .0005uCI (1144dpm) x 1n 3.7 x lo4 x .68 x e *6yJ/6n 
- 4.66 X 2.5 

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

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



APPUCAnON EOR MATERIAL LICENSE Attachment G. 

P R O C E D U R E  F O R  CALIBRATION O F  THE S U R V E Y  INSTRUMENT 

T h e  a p p l i c a n t  w i l l  n o t  c a l i b r a t e  t h e  s u r v e y  i n s t r u m e n t  b u t  w i l l  h a v e  a 
c o n t r a c t o r  do t h e  c a l i b r a t i o n  on  a n  annual  b a s i s  or a f t e r  any r epa i r  
o t h e r  t h a n  t h e  replacement  o f  t h e  b a t t e r i e s .  T h e  p r o c e d u r e  f o r  o b t a i n ,  
i n g  t h i s  c a l i b r a t i o n  w i l l  b e :  
1)  The c o n t r a c t o r  s e l e c t e d  wi l l  have a N R C  or Agreement S t a t e  l i c e n s e  

t o  per form c a l i b r a t i o n s  a n d  t h i s  l i c e n s e  w i l l  be documentated by t h l  
a p p l i c a n t  pr ior  t o  c o n t r a c t i n g  t h i s  s e r v i c e .  I t  i s  a n t i c i p a t e d  t h a  
t h e  c a l i b r a t i o n  w l l l  be done by t h e  m a n u f a c t u r e r  o f  t h e  instrument  
or by t b e r l i n e  I n s t r u m e n t  C o r p o r a t i o n  of  b o t h  312 Miami S t r e e t  i n  
West Columbia,  SC (1800-234-4212)  a n d  504 Ariport  Road  i n  S a n t a  Fe, 
New Mexico ( 800-274-4212)  or  KNS A s s o c i a t e s ,  I n c .  o r  1854 A i r l a n e  
Drive i n  N a s h v i l l e ,  TN 37210 (615-883-9760)  L i c e n s e  # R-1975-C1. 

2 )  I f  a c o n t r a c t o r  remote from t h e  l o c a t i o n  of t h e  f a c i l i t y  i s  u s e d ,  
e i t h e r  a r epa lcemen t  su rvey  m e t e r  w i l l  be o b t a i n e d  d u r i n g  t h e  c a l i -  
b r a t i o n  o r  t h e  f a c i l i t y  w i l l  n o t  o p e r a t e  d u r i n g  t h e  t ime t h e  system 
i s  n o t  p r e s e n t .  

3 )  U p o n  r e c e i p t  of t h e  i n s t r u m e n t  from c a l i b r a t i o n ,  t h e  a p p l i c a n t  will  
check i t s  a p p a r e n t  r a t e  o f  e x p o s u r e  w i t h  a b u i l t - i n  or  i n d e p e n d e n t  
check s o u r c e ,  l i c e n s e  exempt,  a n d  n o t e  t h a t  l e v e l  o f  e x p o s u r e  o n  t h j  
s u r v e y  m e t e r .  P r i o r  t o  each  o p e r a t i o n ,  t h e  i n s t r u m e n t  w i l l  be chec 
ed t o  d e t e r m i n e  t h a t  t h e  r e a d i n g  i s  s t i l l  t h e  same i n d i c a t i n g  the  
i n s t r u m e n t  i s  s t i l l  i n  c a l i b r a t i o n .  

4 )  The r e p o r t  of  s u r v e y  me te r  c a l i b r a t i o n ,  o b t a i n e d  from t h e  c o n t r a c t c  
a f t e r  c a l i b r a t i o n ,  w i l l  i n c l u d e  b u t  n o t  be l i m i t e d  t o ,  t h e  f o l l o w -  
i n g  i n f o r m a t i o n :  

I d e n t i f i c a t i o n  Of Who.Did The C a l i b r a t i o n  
T h e i r  L icense  Number 
The Name of The Owner Of The I n s t r u m e n t  
D e s c r i p t i o n  Of The I n s t r u m e n t  

Manufac tu re r  
Model Number 
S e r i  a 1  Number 
Type O f  D e t e c t o r  

A D e s c r i p t i o n  O f  T h e  C a l i b r a t i o n  S o u r c e  & 
I t s  Exposure Rate  On A S p e c i f i c  Date 

T h e  Cal i b r a t i o r i  P rocedure  
For  E a c h  C a l i b r a t i o n  P o i n t  The 

C a l c u l a t e d  E x p o s u r e  Rate  
I n d i c a t e d  Exposure Rate 
D u d u c e d  Cor rec t ion  F a c t o r  
S c a l e  Se lec t ed  

The R e a d i n g  I n d i c a t e d  By T h e  Bat te ry-Check  
T h e  A n g l e  Between The F l u x  F i e l d  & Detector  
T h e  P o s i t i o n  O f  T h e  Detector  & I t s  S h i e l d  
T h e  A p p a r e n t  Exposure Rate From T h e  Check Source  
T h e  Name O f  The Person Per forming  The C a l i b r a t i o n  



h 

APPUCATION FOR MATERIAL LICENSE Attachment G2 

L 

SURVEY MSTRUMENT CALIBRATION AND SDNlCE RECORD 

Probe - mg/cma - Sr Number Model - Survey Instrument Type Mfg 

CheckSource Isotope Calibration - WWIV Exposun Rate mRlhi 

Instrument Calibration' Date BY 

M i o n  
Date Time 

1 

M i o n  Taken Check Banery Back round 
burce. mRlhr Check r n h h r  

J: 

'Calibration must k no h s  than annual and each wNicing Mat 1nV0lMs mom than nplacrment d the batteries. 

mwm mM wsmmr. Inc . 
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APPUCATION FOR MATERLAL UCENSE A t t a c h m e n t  H. 

CALIBRATION AND QUALlry CONTROL OF 
THE DOSE CALIBRATOR 

The following procedwer a311 be followed Ln performing calibration 
and Q d t p  control procedureo on t h e  dore cpllbntor. They may be 

performed at more frequent intentab 8s determined by t h e  RSO. 

Geometry Dependence 
Frequency: At Ume oflnstallatlon and following npdr or replacement of the chamber of relocatlon 
of the device. 
Acccptoble Range: +/-5% wtth the types of contaners used by the applicant 

al Flll a syrlnge of the type used for routlne procedures wlth 0.5 CC'S ofQ@mTc containing I - 10 
mQ oiwtnTc. 

bl 'Count' Lhe syringe In Lhe dose callbrator in the same way thal pallent doses are mea- 
sured. 

c) Draw an addltlonal 0.5 cc's ofwater lnio t h e  s:mge and I t  wlll again be "counted" as In 
bl above. 

d) Repeat the procedure untll there is no less than 2.0 cc's in the s m n g e  
el Select the volume closest to that normally used for patlents as the "standard" and dtvlde 

the millicuries indicated by each of the other volumes into t h e  standard to  determlne t h e  
volume correctlon factors. 

f l  If any of the correctlon factors are greater than 1 .OS or less than 0.95. make a correctlon 
table for the calibrator showlng lndlcated actimy at that volume vs. true activity at that 
volume. 

Accuracy 
Frequency: At Ume of InsCnUaUon and not less than mnually thereatler as well as d t e r  repair. 
adjustment or relocation. 
AcCeptnble -&!e: +/-5% O f  the -Wed acUvlty 

4 Uee the calibrated reference bo~lrccs ofS7Co. 1sBa.  a n d  I3'Cs 8s authoriztd under thls 
license for this prcedure (see 'sealed sources"). 

bl 'Count" each source at lts c o m c t  rettlng on the callbrator. subtact the measure of 
background on that cettlng. and record the actlvlty. Repeat thls procedure for three 
measurements of each of Lhe sources. 

c) Average the thrtc readhgs. of each source. and divide into n N n e d  actlvlty of the source 
after conrcted for decay. 

d) The resultd of the dculatlons, eectlon cl must. fsll wthm the m g e  of 1 .OS and 0.95 (to fit 
wlthin +/-5%). Iflt does not fall wlthln thls range. conslder repaw or rccallbratlon. 
However. I f l texmds 1.lOand .W (+/-lO%range) repair. recallbratton or replacement 
must be made. 

el Because these same sources are used for the d d y  constancy tests. use the S'Co source to 
measure the reading on both the *'CO oettmg and the aol'lY setting during the accuracy 
measurement. 

0 Place a sucker on the dooe callbrator lndlcatlng when the next accuracy test IS due. 



, Dose Calibrator: Geometry 

CALIBRATION QUALITY CONTROL OF THE DOSE CALIBRATOR 
GEOMETRY DEPENDENCE - MALS 

To test the geometry dependence for a 3Occ glass vfal, draw 1.0cc of the w"?'c 
solutfon into a syringe and then inject it into the vial. Assay the vfal. Record the 
volume and millicuries indicated. ' .  
Remove the vial from the calibrator and, using a clean syringe, inject 2.0cc of 
nonradioactive saline or tap water, and assay again. Record the volume and milli- , 
curies indicated. 

Repeat the process until you have assayed a 19.Occ volume. The entire process 
must be completed within 10 minutes. 

Select as a standard the volume closest to that nonnally used for mMng 
radiopharmaceutical kits. For all t he  other volumes, divide the standard 
millicuries by the millicuries indicated for each volume. The quotlent is a volume 
correction factor. Alternatively, you may graph the data and draw horizontdl 5% 
error lines above and below t h e  chosen "standard volume." 

If any correction factors are greater than 1.05 or less than 0.95 or if any data 
points lie outside the 5% error lines, it wU1 be necessary to make a correction table 
or graph that will allow you to convert from "indicated activity" to "true activity." If 
this is necessary, be sure to label the table or graph 'Mal geometry dependence," 
and note the date of the test and the model number and serial number of the . 
calibrator. 



. ‘  APPLICATION FOR M-ATERIAL LICENSE Attachment H 2 

Linearity 
Frequency: At time of installation and not less than quarterly thereafter, as well as after repair. 
adjustment. or relocation. 
Acceptable Range: +/-5% of the expected activity 

4 R’om the pharmacy obtaln a syringe containing not less than the amount of the highest 
dose ever administered to a patlent ofmmTc . 

b) ‘Count” the syrulge in the dose clallbrator at the earllest tlme in the moming, Le. 8:OO am. 
and record the mCi indicated. minus background. 

c) ‘Count” the syringe again not less than slx times durlng a 78 hour perlod of Ume (3.25 
days). Record the readings. minus background. 

d) Plot the values obtained on semi-log graph paper and  draw the best-5t line through the 
values. Circle the point of greatest deviation from its value on the line. 

e) Calculate the maximum deviatlon of the circled point from its value on the h e .  If the 
deviation is more than +/- 5% (0.051 the lnstrument will be adjusted or repaired. If It can 
not be adjusted or repaired, a correction table or graph that will allow conversion from 
acUvlty indlcaled to true acuvity wlll be made and placed on the calibrator. 

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

Constancy 
Frequency: Once prior to use on each day of‘ use as well as after repair, adjustment or reloca- 
tion. 
Aeccptable Range: +/-5% of the anticipated value 
If no radioisotopes are received or used during the day. no operations take place, then constancy 
wlll not be checked on that day. 

a] Measure the 5 7 C o  seded. dose calibrator source on the 201Tl, a7Co, and 9R11T~ settings. 
Measure the I37C@source similarly. 

b) Record the background at the same settlngs. 
c) Determhe the activity indicated. at the settlngs. by subracUng the background, b). from 

d) Compare the measured jn@acUvlty to activity calculated from a137G decay table or 

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

- -  

the readings determined in a], and record this value. 

graph. 

f) Record above constancy measurement. 



Constancy Check wlth W o  NBS Source 
Thls Decay Table can be used to correct the decay of the S7Co source for the correction of the 
activity for Q.C. on the Dose Callbrator, 

. I  

87Cobalt Decay Table 

t ime,  t, e4 .OSSl6fTl /2  t 
d0P.S 

1 .o 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 

, 0.0 
10.0 . 11.0 

. 12.0 
13.0 
149 
28.0 
29.0 
30.0 
3Lo 
365.0 
730.0 

1,095.0 . 1.460.0 

0.9975 
0.9949 
0.9924 
0.9896 
0.9873 
0.9848 
0.9823 
0.9793 
0.9770 
0.9748 
0.9723 
0.9698 
0.9674 
0.9649 
0.931 1 
0.9287 
0.9263 
0.9240 
0.394 1 
0.1553 
0.06 12 
0.024 1 

*** 

(c] 1990 NC Sprtcm, h c .  



APPLICATION FOR MATERIAL UdtrJSE A t t a c h m e n t  H. 4 .  

DOSE CALLBRATOR LINFXRITY 
TEST 

Licensee. 
Ucense #: Amendment 

Date. Dose Calibrator Model Sr # 

Activity. Volume Radioisotope: 
--__-------.-. . . - -__ . -. 

Date 

MmUmnEu 
Time A s s a y  Elapsed - rnC1 Time 

- - -  
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  

Evaluation: Worst polnt deviation analysis: Point Indicated by': 



Dose Calibrator: Geometry 

. DOSE C-RATOR GEOMETRY 
_. TEST 

Licensee: 
Ucense Number: Amendment: 

Radioisotope: Form: 
Date: Dose Calibrator Model: Sr. #: 

----.--I- 

Syrlnge Geometry Dependence 

C F -  - - - 
Vial Geometry Dependence 

C F -  - - - C F -  - - - 
Analysis of Geometry Dependence Data From Above: 



A$ JCATION FOR MATERIAL UCENS' A t t a c h m e n t  H .  6 .  

, 

Dose Calibrator-Accuracy 

DOSE CALIBRATOR ACCURACY 
~ TEST 

Ucensee: 

Ucense Number: Amendment: 

Date: Dose Calibrator Madel: Sr. #. 

-- 

Source: Radioisotope: Activity: Model 
Assay 

A. - Calibration Date: 

8. - Decay Factor: 

C. - Decay Corrected 
Avg. Activity: 

Calculated Deviation: 

Source: Radioisotope: Activity: Model: 
Assay 

A. Calibration Date: 

8. Decay Factor: 
C. Decay Corrected 

Avg. Activity: 
Calculated Deviation: 

Source: Radioisotope: Activity: Model. 
Assay 

A. Calibration Date: 

B. Decay Factor: 
C. Decay Conected 

Avg. Activity: 
Calculated Deviation: 

Evaluation 

Slgned: Date: 



DOSE CALlSRATOR QUALITY CONTROL AND CONSTANCY WECK 
chn.cmJmr)demcAlar: ~ O . C ~ ) s d a p e t % I m m a d ~  

. 

1 

J 



QUALZrY CONZROL PROCEDURES FOR 
GAMMA CAMERAS 

1. It  Is Importan1 to Implement a rouUne quallty control program for the gamma camera. This 
program may be modined for speclnc problems associated wlth the device. However. a routine 
program should Include the followlng dally quality control actMlles: All records must be retained 
for two (2) years. 

1. Coflfmntor. The camera should be evaluated intrlnslcly, with the colllmator on the 
detector. The same frequently used colllmator should always be used for proper reproducl- 
bll I ty . 

2. Pulse Height k r d y t e r .  The PLIW Hcfoht AnofyrerlPHA)should be adjusted according 
to the manufacturer's Instructions. I t  is important that I t  be rechecked wlth the aciunl 
gamma spectmm ernjtted from the patlent prlor to perfomlng procedures. Any change In 
llne voltage. amblent mom tempenlure. or camera high VOlk?C(e wlll cause changes in the 
PHA adjustment and thus a check should be made of the PHA under these condlllons. 

dlagonal to the x and y axk dlrcctly on the colllmator and the flood field phantom or flood 
field source placed on l h e  b'zr phantom. An Image should be obWned wlth a cllnlcal PHA 
window of 20 - 300/0 a n d  a t o l d  of 0.5 - 1 m U o n  counts. The acqulsltlon should be for 
pre-set counts, the total number of counts. as weU as .the acqutslUon Ume recorded. 
Note: T h e  resolution-distortlon Image wlW reveal resolullon-dlstorlion or signlficani 
unlfomlty changes. Thls Is  a cllnlcally Important procedure as these are  the  factors that 
wlll effect the analysls of the study. T h e  unlfomlty flood lmagewlll only provide Informa- 
Uon on uniformity and as unlfonnlty wlU appear satlsfactory In the presence of deterlorat- 
Ing resolutlon, resolutlon Imaging 3ill be- ?erfomed weekly.  

3. Re6olutfon-LMstortion. A four-quadrant nsoluUon bar phantom should be placed 

11. The followlng addluond quallty control actMty should be performed not less than weekly. The 

I .  lrlood Field Uniformtty. AJZoodJcZd unvonnfty image should be obwned wllh the 
frequently used collimator on the detector, The flood field phantom or source should be 
placed on the collimator and a n  Image obtained. The PHA window should be 20 - 30 
and  a total of 0.5 - 1 rntlllon counts obtained. T h e  acautslUon should be for me-set counts 

records must be retatned for two (2) years. 

a n d ,  e to@ number of count6 ns well as tcqu!StUOn iime mcorded. Flood field 
Note: Evaluate the imaEe for unlronnlty errors and pcrfom specinc unifonnily pedor- 
u n i  9 ormity will be performed daily. 

- _  
mark detenninatlons if untformity problems arc noted. 

111. Other quaUty control procedures may be pcrfomed at monlhly or quarlerly Intervals. These 
proccduns Include. but are not Ilmlled to: 

1. Background ?loo& A flood neld done wlthout a flood eoufct to determine nolse. back- 
ground, clcctronk notse and other factors dkctlng Jmage q\ittllty. An Image should be 
obtarned Wth l h e  collimator on the detector, for a preset tlmc of not lees than 20 minutes. 
The PHA setUng should be 20 - Wh and the image lnttnslty should mi be Lncnased. 
Record the Umc. counts obtained nnd Image cvaluntlon. 

2. Check of Hpdmum Count Rate Capacity. Wfth the detector directed horhnta l ly  lnlo 
the mom and with the collimator removed, a 20 - 30% clinlml window IS set a n d  the 
machine turned on to display the count rate recelved. 
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A syinge.  contatnlnga pntlent dose of 5 - 20 mCI of WmTc Is placed in a syringe shield. 
T h e  khnologis t  then bdngs the syringe shield toward the delector with h e  long ax is  of 
the shkld directed a t  the detector. The count rate will Increase to the maximum count rate 
and then remain the same. safumfe. or go down. pamlyze. 

5. 8afety Checks. All “ d e t y  checks“ must be performed at least quarterly. They mnp be 
pcrlormed more often ns Indicated by the prolocal “safety chect, of g.mm. camensti. 

N. M e  folloumg quallty control procedures must be p r l o m e d  at least annually. As Lhe resulis may 
dlctate. some may be performed at more f rquen t  intervals. 

1 .  Crprtal, Detector. Resolution. me detector resolutlon should be determined usfng a 
small. point. dry. bource ofwmTc or 57C0. “!%e actMty should not exceed 50,m. The 
procedure should be performed wuh the colltmator off the detector. Intrfnsic. T h e  a c t ~ n l  
procedure will depend on the electronics avatlable and the technique of the operator. 
I f  Lhe resolutlon as expressed In %I full wldth half max has changed by 50 - 8W!, from the 
antlclpaIcd value, further Invesliyidlon of the dciecior quality. PHA cal~bratlon. m d  
measurement ttchnlque may be required. 

2. Count Rate LLnearity and 20% Count Rate Imrr Determfnatton. Thls should be 
performed I f  here  appears to be changes in the deieclor emclency. a shift in detecior 
resolutlon. changes ln dynamic procedure accuracy or Increased count rates In clinical 
studies due to changes In techniques or radlophannaceutlcal agenLs. The protocol lor 
these procedures should he followcd tn making these detcnnlnations. 

V. From time to ttme. additional studies of the system performance may be requtred as dlciaied by 
the operating condluons of the system. These may include point sensitivity. I t n M t y  and 
analysis of the entire Imagtng c h d n  Incliiding the computer, ECG gate and other accessories. 



GAMMA CAMERA QUALrrV CONTROL AM) PERFORMANCE RECORD 
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P E R S O N N E L  E X T E R N A L  E X P O S U R E  MONITORING P R O G R A M  

Our Personnel  Exposure  M o n i t o r i n g  P rogram w i l l  i n c l u d e  b u t  n o t  b e  l i m i t e r  
t o  t h e  f o l l o w i n g  a c t i v i t i e s :  
I )  The RSO w i l l  p rompt ly  review a l l  exposure  r epor t s  a n d  look  f o r  a n y  

workers  or g r o u p s  of workers  whose exposure i s  u n e x p e c t e d l y  h i g h  or 
low. 

2 )  All i n d i v i d u a l s  w h o  a r e  o c c u p a t i o n a l l y  exposed  t o  i o n i z i n g  p h o t o n  
r a d i a t i o n  on a r e g u a l r  bas i s  w i l l  be i s sued  a whole  body  f i l m  b a d g e  
a n d  i t  wi l l  be p r o c e s s e d  by a c o n t r a c t  s e r v i c e  on  a monthly b a s i s .  

3 )  All  i n d i v i d u a l s  w h o ,  on a r e g u l a r  b a s i s ,  hand le  r a d i o a c t i v e  m a t e r i a l  
a t h a t  e m i t s  i o n i z i n g  photons  w i l l  be i s s u e d  a T L D  f i n g e r  m o n i t o r  t h a t  
w i l l  be p rocessed  by a c o n t r a c t  s e r v i c e  on a monthly bas i s .  

4 )  O t h e r  i n d i v i d u a l s  w h o  a r e  exposed t o  r a d i a t i o n  o n  an o c c a s i o n a l  b a s i s  
such a s  s e c u r i t y  pe r sonne l  who d e l i v e r  p a c k a g e s ,  s e c r e t a r i a l  pe r sonne '  
a n d  nurses w h o  may c a r e  f o r  p a t i e n t s  c o n t a i n i n g  d i a g n o s t i c  q u a n t i t i e s  
o f  r a d i o p h a r m a c e u t i c a l s  w i l l  n o t  no rma l ly  be i s s u e d  d o s i m e t e r s .  I f  
t h e y  a r e  i s s u e d  a d o s i m e t e r  fo r -  measurement of  t h e i r  e x p s o u r e ,  i f  i t  
i s  deemed n e c e s s a r y  by t h e  RSO,, t h e  whole body d o s i m e t e r  w i l l  be i s -  
s s u e d  f o r  3 months.  

workers  t o  r ead  a n d  t o  n o t e  on t h e  r e p o r t  t h a t  t h e y  r ead  t h e  r e p o r t .  
5 )  All monthly pe r sonne l  d o s i m e t e r  r epor t s  w i l l  be p o s t e d  f o r  a l l  o f  t h e  

RADIATION S A F E T Y  COMMITTEE 

The a p p l i c a n t  w i l l  n o t  e s t a b l i s h  a R a d i a t i o n  S a f e t y  Committee because  
t h i s  i s  a p r i v a t e  o f f i c e  a n d  n o t  a h o s p i t a l  a n d  t h u s  n o  such  commit tee  
i s  p o s s i b l e .  The RSO w i l l ,  however,  c a r r y o u t  t h e  a c t i v i t i e s  as  a r e  es-  
t a b l i s h e d  i n  3 5 . 2 1 ,  35.22, a n d  3S' .23 of  t h e  C F R  and t h e  Model R a d i a t i o n  
S a f e t y  Committee C h a r t e r  and R a d i a t i o n  S a f e t y  O f f i c e r  D e l e g a t i o n  o f  A u -  
t h o r i t y  unde r  t h e  Appendix F o f  t h e  Regu la to ry  Gyide 1 0 . 8 ,  Rev.2, N R C .  

A L A R A  P R O G R A M  

The a p p l i c a n t  w i l l  e s t a b l i s h  a n  A L A R A  p r o g r a m  a s  e s t a b l i s h e d  i n  Appen- 
d i x  G t o  t h e  Regu la ro ry  Guide 1 0 . 8 ,  Rev.2, N R C  w i t h  t h e  e x c e p t i o n  t h a t  
t h e r e  w i l l  be no R a d i a t i o n  S a f e t y  Committee and t h e  e n t i r e  a p p l i c a t i o n  
o f  t h e  A L A R A  c o n c e p t  w i l l  b e  d o n e  i n  a more in fo rma l  bas i s  by t h e  RSO. 
T h e  key e l e m e n t s  o f  t h i s  program w i l l  be:  
1) Commitment t o  keeping  i n d i v i d u a l  a n d  c o l l e c t i v e  d o s e s  as  low as. i s  

r e a s o n a b l y  a c h i e v a b l e  a n d  
2 )  A o n g o i n g  review o f  t h e  r a d i a t i o n  s a f e y  p r o g r a m  w i t h  a more formal 

review on n o t  l e s s  t h a n  an a n n u a l  bas i s  a n d  
3 )  M o d i f i c a t i o n s  o f  t h e  r a d i a t i o n  s a f e t y  p r o g r a m ,  i n c u d i n g  equipment a n d  

procedures i f  t h e y  wi l l  r educe  pe r sonne l  exposure a n d  
4 )  E s t a b l i s h m e n t  o f  " I n v e s t i g a t i o n a l  Levels" below t h e  a p p l i c a b l e  l i m i t  

as  s t a t e d  i n  p a g e  2 .  of  t h i s  s e c t i o n  a n d  
5 )  P r o v i s i o n  o f  r o u t i n e  reviews by t h e  R S O  o f  t h e  s a f e t y  p r o g r a m ( a n n u a l ) ,  

o c c u p a t i o n a l  e x p o s u r e s ( q u a r t e r 1 y  & monthly)  a n d  r a d i a t i o n  s u r v e y s  
(mon th ly )  a n d  

6 )  C o o p e r a t i o n  w i t h  workers i n  r e d u c t i o n  of  ,exposures a n d  
7 )  A n  e d u c a t i o n a l  program f o r  a l l  workers on  r a d i a t i o n  s a f t e y ( s e e  t h e  

"T ra i n i n g  P r o g  ram ' I )  
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A L A R A  P R O G R A M - P O S T I N G  O F  N O T I C E  A N D  E V A L U A T I O N  OF D O S I M E T E R S  

T h e  f o l l o w i n g  n o t i c e s  w i  
a t  t h e  l o c a t i o n  o f  t h e  f 

1 b e  p o s t e d ,  l a r g e r  t h a n  i n d i c a t e d  b e l o w ,  
l m  b a d g e ,  w h o l e  body,  r e p o r t s .  

A L A R A  
As Low As Reasonably Achievable 

Can You Lower Your Exposure? 

This facility is dedicated to mainkining all occupational 
exposures at the lowest level that can be achieved. Please 
tell the Radiation Safety Officer (RSO) of any ideas that you 
may have for lowering exposures and be aware of your work 
activities that can reduce your exposure. Let's get everyone 
into Level 1. 

QCopyr~ghr IW NCSynrms. Inc., . ._ 

NOTICE TO ALL RADIATDN WORKERS 
This notice is lo be posted with the personnel dosimetry reports. 
Please review the personnel dosimetry informalion on the dosimeter repor(. Nole any exposure kvels that are lower or 
higher than would be expected. As a facility cornmilied lo mainlaining occupational radiation exposure As Low As Reasonably 
Achievable (ALARA), we have established levels of exposun lower than those established by currenl regulalions. Please 
compare your current kvels 10 those given in the following table. 

AecapWle L m l a  of RadlaUon Exporun (mRcms) 
Lml I Level II h e 1  111' 

month 13weeks. month 13weeks month 13 weeks 
Whole Body, head and trunk, 42 125 125 375 417 1,250 
Mood forming organs, bns of 
y e 5  or gonads 

Hands and fonarms, bel 625 I ,875 i .e75 5.625 6.250 18,750 
and ankles 

Skin of whole body due to 250 750 750 2,250 2,500 7,750 
ktr exposure 
'From flk lo, Pan 20.101(a) 

Mer reviewing t h  C W n l  npor(, please conticl the Radialion Safety Officer If you haw any suggestions on how your 
oxposun may be reduced. Also mntrcl the Radiation Safely OflCer if your exposum Status hm changed or may change. 
This includes changes in your activities, types ofprOCdUmS or lachniquei. P h $ e  irnrnidialdy contrd lh Radiation Safety 
Officer if you are pngnrnt. 
After reviewing the nporl. pbase inltial the repor! next to your name to indicate your review. 
NQTE: This mporl has been mviwed by the Radiation Safely Officer and il areas of concern ham h n  noted, you 411 k 
conllded for a safety review. 

C copwh( mNCSmrm. hc.. . - . ..._, ... 

S e e  t h e  n e x t  p a g e  f o r  t h e  p o s t i n g  o f  o t h e r  n o t i c e s  r e l a t e d  t o  A L A R A  
a n d  t h e  R a d i a t i o n  S a f e t y  o f  t h e  f a c i l i t y .  
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A L A R A  P R O G R A M / E M E R G E N C Y  NOTIFICATION-POSTING OF N O T I C E S  

The f o l l o w i n g  n o t i c e s  w i l l  b e  p o s t e d ,  l a r g e r  t h a n  i n d i c a t e d  b e l o w  and  
c o m p l e t e  w i t h  t h e  r e q u i r e d  i n f o r m a t i o n  w h i c h  c a n  n o t  b e  o b t a i n e d  u n t i l  
a l i c e n s e  i s  i s s u e d  and t h e  f a c i l i t y  i s  i m p l e m e n t e d ,  a t  t h e  e n t r a n c e  
t o  t h e  room w h e r e  r a d i o a c t i v e  m a t e r i a l s  a r e  u s e d  and i n  t h e  r a d i o i s o -  
t o p e  s t o r a g e  a n d  m a n i p u l a t i o n  a r e a  o f  t h a t  room and t h e  “ N o t i c e  t o  
W o r k e r s ”  w i l l  b e  a l s o  p o s t e d  o n  t h e  e m p l o y e e  n o t i c e  b o a r d  f o r  a l l  w o r k -  
e r s  t o  see .  

NOTICE TO WORKERS 
This facility operates under a medical radioactive materials license. 
The license, its application, documents incorporated into the license by 
reference, license conditions and any amendments, operational proce- 
dures and all related materials and communication can be examined by 
contacting the individual listed below. 

License Number: Issued: 

Contact: Wephone: 

A l l  i n f o r m a t i o n  o n  t h i s  n o t i c e  w i l l  be c o m p l e t e d  p r i o r  t o  p o s t i n g  

NOTICE 
- 

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

Contact: Telephone : 

A l l  i n f o r m a t i o n  on t h i s  n o t i c e  w i l l  b e  c o m p l e t e d  p r i o r  t o  p o s t i n g  



SPECIFIC ELEMENTS OF THE A U R A  
PROGRAM MANAGEMENT 

'These procedures are  implemented in additlon to  the standard procedures for the 
t e l p t .  use. and disposal of radlonuclldes. and the routine S U W C ~ S  and procedures 
for the use of the equipment and  the handling of radlonuclldes. lncludlng Incidents. 

1. AI1 radlatlon workers wlll have thelr prior exposure history documented 

2. A body dosmeter. nlm badge, will be Issued and worn by all radtatlon 
before being issued dosimeters. 

workers. those who use radionuclides, !.e. receipt. admtnktration, etc , will 
also be issued and wear a finger. 'ILD doslmter. The dostmeters will be 
changed on monthly intervals. 

3. Rlor  to use of radlonuclldes. in additlon to the issue of proper dosimeters. 
each cniployee wlll recclve instructlon on. but not limited to: 

a. Fundamental radiation e k i s  a n d  levels of exposure 
b. The investlgatlonal levels established In this faciltty for ALARA 

c. Standard AtsRA procedures 
d. Prenatal exposure policy 
e. Llcense autborizatlon and  condltions 
f. Standard opentlonal procedures 
g. Locatlon and control ofall hazards in the faclllty 

management 

4. All neut personnel wlll be closely physlcally observed by the authorized 
uscr/RSO or another cxpefienced worker for the ntst few days of operation 
to de temlne  proper techniques and to answer any questions. 

5. Personnel exposure will be evaluated on a monthly basis. All exposures 
will be antlcipated to be at or less than Level I or 40 mrem for whole body 
or 625 niteni for the hands. Any exposure above this level will be closely 
revrewed to determine lr the work acuvlty jusunes the higher exposure. If a 
worker receives more than Level 11. 125 mrem to the whole body or 1.875 
for the hands, a n  lmmedlate Investlgatlon WII be lniplemented. T h e  cause 
of the exposure and posslble tcchnlques for reduction of the exposure w~l l  
be explored wlth the exposed Indlvldual. All reasonable methods for 
cxposure reducuon will be implemented. If exposure exceeds Level 111.41 7 
mrem whole body. or 6.250 mrems to the hands. the ucposurc uqll be 
lnvestlgated and a fonnal. wrltten. d e t m l n a t i o n  of the wurce and ciiuses 
made. The operational procedures may be modifled to prevent additional 
exposures at these levels. Addltronal dosimeters. measurements, etc.. niag 
be appropdate a t  thls tlme. 



APPLICATION FCR MATERLAL LICENSE Attachrrre?t J. 6.a. 

R 0 UTINE RESPONSIBILITIES OF THE 
RA DIA TION SAFETY OFFICER 

T h e  Ucensee has appolnted a Radlation W e t y  Omcer, RSO, responslble for lmplemenllng the 
m l k t l o n  wdety program. T h e  llcensee, through the RSO, shall assure that radlauon d e w  activities 
are belng performed In accordance wlth the approved procedures, condition a n d  regulatory 
requlrrrnents and are conslstant in maJnLalnlrg all exposures hLhRA. The RSO's actlvltles Include. 
but are not ltmlted to the followfng: 

1. InvtsUgaUon or all lncldenb including unexpected exposures, accidents, spllls. losses. hef t .  
unsluthorlzed recelpts. uses, transrers. disposals. mlsadmlnlstratlon. adverse reactlons and other 
deviations including blohward incidents. 

program includhg notlces. regulatlons, and related documents and procedures for: 
2. EsLabllshfngln a sfngle binder or nle, all orthe rnattrlals required for the racllntlon safety 

a. Authorlzatlon for the purchase or radioactlve materlal 
b. Rccelvlng and openlng packcages of radioactlve materlal 
c. Keeplng an  Invenbry of radioactlve materials 

d. Storlng radloacUve materlal 
e. Using radlonctlve material 
f. T u n g  emergencyactlon lf materlal Is lost. stolen, spllled or other operntlonal deviations 
6. Performing checks of suwey meters and other safety, quality control and performance 

1. Dlsposlng of radloactlve material 
1. Wa!nmg personnel who work In or i i q u t n t  areas where radloactlve matcrld Is received. 

k. Keeplng all records requlred by the regulatory agencies Lncludlng OSHA 

3, Brlermanagemeni. the licensee. once each year, on the radloacilve materlal program: 
4. EstabUsh personnel Investlgatlonal levels that. when exceeded. wlll lnltlate an  lnvestlgation by 

t he  RSO ofthe cause of the  exposure. 
5. EsLabllsh personnel exposure InvesUgaUonal levels that. when exceeded. wlll lnllllate a prompt 

lnvestlgatlon by the RSO of the cause of the exposure and actions that may be taken to reduce 
the pmbablllty of recurrence. 

checks 

used or stored 

6. Approve or disapprove mhor changes In Lhe xadlaUon safety procedures b a t  are not potenudly 
important to safety with the advise and consent of management, the licensee. 
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I 

Exposures that result In reportable exposures. more than I .250 mreni per 
13 weeks to the whole body or 18.750 mrem to the hands. wlll result In 
removing the worker from the exposure area, documentlng Investigation. 
retralnlng. modlflcadon of procedures, or the physlcal faclllty, as may be 
deemed necessary to prevent addtlonal exposures. Ifand when the E O  
detennlnes that ft Is reasonable to resume adt lvws.  the worker will be 
allowed to return to thelr dudes. 

6. Female radiation workers will be prodded wJuh a second. abdominal. n h  
badge lf they are antlclpating pregnancy. When pregnancy occurs. they 
wlll be requlred to wear an abdominal nlm badge to monitor the potentid 
prenatal exposure. The pregnant worker wlll be lnstructed to tell the RSO 
when pregnancy 1s conflnned. "he workers abdominal exposure ulll. upon 
connnnauon of pregnancy, be h i t e d  to 0.5 rem for the balance of the 
gestation perlod. 

7. Spills, contamlnatlon a n d  other abnormal Occurances will be Lmmedlately 
Investigated and documented. The individual wents will determine tbe 
comctlve action, if any. to be implemented. 

8. Bioassay wlll not be necessary as no 1311 unsealed sources will be used. I f  
any ingestion or other absorbuon of radioacthe materlal 1s suspected or 
known. bioassay of urine. sallva. and/or blood. and the worker ulll be 
counted Mth the gamma camera As with all other monitoring. these 
records u?ll be maintained In the faclliq. 

9. On quarterly fntervals, the RSO will establish or cause to establish a 
"Quarterly ALAR4, Audtt". Thls audlt wlll review the personnel exposure. 
surveys. Incidents. biohazards. and all events related to the safety of 
personnel. Th!s audlt will be used as a mmagement tool to revfcw the 
program. evaluated risks. and establlsh changes that may be requlred to 
keep all exposures AAIU. 

"Annual Faclllty Rwlew", lncludlrig all safety of personnel and Incidents. 
Thls annual rWewwil1 be presented to management and revlewed wlth all 
radlatlon personnel and others Involved In the operation of the facility. 
Thls review wlll be part of an annual education tmlntng program for all 
radlatlon workers. 

10. On an annual basis. the RSO will establish or cause to establish a n  



, 
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L E A K  TESTING OF S E A L E D  SOURCES 
The p r o c e d u r e  f o r  t h e  l e a k  t e s t i n g  o f  t h e  s e a l e d  s o u r c e s  r e q u e s t e d  i n  
t h i s  a p p l i c a t i o n  i s  g iven  below. I t  w i l l  be d o n e  e v e r y  6 m o n t h s .  
1 )  A l i s t  of  a l l  sou rces  t o  be l e a k  t e s t e d  w i l l  be made. I t  w i l l  i n -  

c l u d e  t h e  f o l l o w i n g  i n f o r m a t i o n :  
a )  r a d i o i s o t o p e  b ) a c t i v i t y  at .  a s p e c i f i c  d a t e  c )  t h e  p h y s i c a l  form 

2 )  Each s o u r c e  w i l l  be wiped ,  ' 'swiped" w i t h  a c o t t o n  swab us ing  c a u t i c  
t o  n o t  t o u c h  t h e  s o u r c e  e x c e p t  w i t h  t h e  s w a b  and keeping  t h e  source 
s h i e l d e d  a s  much of  t h e  t ime  a s  p o s s i b l e .  Each s u a b  w i l l  be i d e n t i  
f i e d  t o  know which s o u r c e  was t e s t e d  a n d  c a u t i o n  w i l l  be used t o  as 

o r  s o u r c e  a n d  t h a t  t h e  swabs w i l l  n o t  be  CWISS c o n t a m i n a t e d .  
3 )  C o u n t  t h e  "swipe  swabs" wi th  t h e  NaI wel l / s ca l e r to  d e t e r m i n e  i f  

any c o u n t s ,  a c t i v i t y  i n d i c a t i o n ,  i s  p r e s e n t  a f t e r  c o u n t i n g  a gamma 
r e f e r e n c e  s o u r c e  o f  133Ba or 137Cs under  t h e  same c o n d i t i o n s  t o  de-  
t e r m i n e  t h e  o p e r a t i o n  o f  t h e  sys tem and s e n s i t i v i t y  o f  i t s  d e t e c t i a  
I f  n o  swipe-swab c o u n t s  a r c  p r e s e n t ,  above background,  r e c o r d  a l l  
i n f o r m a t i o n  a s  cprn a n d  n o t e  t h a t  t h e  l e a k  t e s t i n g  was completed on 
t h e  c o n t a i n e r  o f  each  s o u r c e .  I f  swipe-swab c o u n t s  a r e  p r e s e n t ,  
c a l c u l a t e  t h e  YCi p r e s e n t  u s i n g  t h e  cpm/)lCi  de t e rmined  from t h e  r e -  
f e r e n c e  s o u r c e .  (These  a r e  t h e  same c a l c u l a t i o n s  a s  a r e  performed 
i n  t h e  Removable C o n t a m i n a t i o n  S u r v e y ) ,  
I f  t h e  swipe-swab a c t i v i t y  i s  0.005yCi o r  more t h e  RSO w i l l  be n o t i  
f i e d ,  t h e  s o u r c e  withdrawn from use  a n d  r e p a i r e d ,  r e p l a c e d  o r  i t  
must be d i s c a r d e d  a c c o r d i n g  t o  t h e  Waste Disposa l  P r o c e d u r e s .  

. s u r e  t h a t  t h e  o p e r a t o r  w i l l  n o t  become con tamina ted  w i t h  t h e  s w a b  

4) 

5)  

Sample Record Form F o r  Wipe T e s t i n g  O f  Sea l ed  Sources  

Assay: Date Time BY - Date Time BY 

SAMPLE ANALYSIS 

Radioactive Material Swipe Gross - Bkg I Net uCi X-=  uCi 
# cpm cpm cpm cpm 'on Taken 

---_I<-- Isotope I Activity 1 Form , - - - ,- - - -, 

STANDARD ANALYSIS 
A, Assay uCi x Decay Factor I uCi 

B. Gmsscpm - Bkgcpm I Net cprn 
uCi - cpm C. mibration FactorA/C I 

Instrument: 
Standard: Radionuclide Assay: Activity Date 
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APPUCATION FOR MATERlAL UCENSE A t  t a c h m e  n t K , 2 ,  

N O T E S  O N  A B S O L U T E  C O U N T I N G  F O R  C O N T A M I N A T I O N ,  S P I L L S  A N D  S E A L E D  S O U R C E S  

Ref e r e n c e  S o u  r c e  s 
T h e  r e f e r e n c e  S o u r c e s  u s e d  f o r  a b s o l u t e  c o u n t i n g  a n a l y s i s  t o  c o n v e r t  
c p m  t o  d p m  o r  L p m t o  u C i  a n d  t o  a s s u r e  t h e  s e n s i t i v i t y  o f  t h e  d e t e c t o r ,  
a r e  l e c e n s e  e x e m p t  t h u s  a r e  n o t  p a r t  o f  t h i s  a p p l i c a t i o n .  T h e s e  s o u r c e  
will b e  o f  1 3 3 B a  or  1 3 7 C s  a n d  will b e  o b t a i n e d  f r o m  N E N / D u P o n t  of N o r t h  
B i l l e r i c a ,  M A .  01862. T h e s e  s o u r c e s  a r e  r e g i s t e r e d  w i t h  t h e  U S N R C  o r  
B R H / F D A ,  a c c o r d i n g  t o  N E N ,  a n d  a r e  N B S  t r a c e a b l e  w i t h  t h e  e r r o r  a n a l y -  
s y s  c a l c u a l t e d  f o l l o w i n g  t h e  f o r m a t  o f  t h e  r e c o m m e n d a t i o n s  o f  t h e  I n t e r  
n a t i o n a l  C o m m i s s i o n  o n  R a d i a t i o n  U n i t s  a n d  M e a s u r e m e n t s ,  R e p o r t  12. 
E a c h  s o u r c e  h a s  a c e r t i f i c a t e  o f  r a d i o a c t i v i t y  c a l i b r a t i o n  f r o m  N E M .  
E a c h  s o u r c e . w i l 1  b e  o f  0 . l u C i  c a l i b r a t e d  t o  + / -  3 - 5 :  a c c u r a c y .  T h e s e  
s o u r c e s  c a n  b e  e x p e c t e d  t o  p r o d u c e ,  w i t h  t h e N a T  &ell/scaler . s y s t e m ,  
m o r e  t h a n  2 , 2 2 0  c p m  p e r  0 . l u C i  or  1 1 1  c p m / O . O 0 5 u C i ,  e v e n  i f  t h e  e f f i c -  
i e n c y  o f  t h e  s y s t e m  i s  o n l y  1 % .  T h i s  e f f i c e n c y  w o u l d  p r o d u c e  0.01 d p m  
p e r  c p m  f o r  c o u n t i n g  c o n t a m i n a t i o n  s w i p e s  f r o m  r o u t i n e  s u r v e y s  a n d  f ror r  
r a d i o a c t i v e  s p i l l s .  

I 

D o c u m e n t a t i o n  o f  W i p e  T e s t i n g  
E a c h  s e a l e d  s o u r c e  w i p e  t e s t e d  will b e  i d e n t i f i e d  w i t h  a l a b e l  or  t a g  
i n d i c a t i n g  t h e  f o l l o w i n g  i n f o r m a t i o n :  

W i p e  T e s t i n g  C o m o l e t e d  
D a t e  O p e r a  t o r  
T h i s  s o u r c e  w a s  w i p e  t e s t e d  o n  t h e  a b o v e  d a t e  a n d  
a n a l y s i s  o f  t h e  s a m p l e  i n d i c a t e d  u C i  o f  rem- 
o v a b l e  c o n t a m i n a t i o n  w h i c h  m e e t s  t h e  r e q u i r e m e n t s  
a s  e s t a b l s i h e d  u n d e r  t h i s  l i c e n s e .  

If t h e  s e a l e d  s o u r c e  d o e s  n o t  meet: t h e  r e q u i r e m e n t s  a s  e s t a b l i s h e d  u n -  
d e r  t h e  l i c e n s e ,  more t h a t  0.005 uC i  o f  a c t i v i t y  c a n  b e  r e m o v e d ,  t h e  
S o u r c e  will b e  r e m o v e d  f r o m  s e r v i c e  a n d  l a b e l e d  w i t h  t h e  f o l l o w i n g  i n -  
f o r m a t i o n  : 

! 

! 

L e a k i n q  S o u r c e - D o  Not U s e  
D a t e  O p e r a t o r  
T h i s  s o u r c e  w a s  w i p e  t e s t e d  o n  t h e  a b o v e  d a t e  a n d  
a n a l y s i s  o f  t h e  s a m p l e  i n d i c a t e d  u C i  o f  r e -  
m o v a b l e  c o n t a m i n a t i o n  w h i c h  d o e s  n o t  m e e t  t h e  r e q u i r e -  
m e n t s  as e s t a b l i s h e d  u n d e r  t h i s  l i c e n s e .  T h i s  s o u r c e  
M U S T  N O T  B E  U S E D  U N D E R  A N Y  C O N D I T I O N S  U N T I L  C E R T I F I E D  
A S  R E P A I R E D  OR R E N D E R E D  S A F E  8Y T H E  R A D I A T I O N  S A F E T Y  
O F F I C E R .  I f  you  h a v e  q u e s t i o n s  c a l l  

N o t e :  T h e  r e f e r e n c e  s o u r c e  will b e  of t h e  s a m e  t y p e  or s p e c t r u m /  
e n e r g y - g a m m a  f l u x  a s  t h e  s a m p l e  t o  b e  a s s a y e d .  



I 

I 

Ad dtes  s : 

'. atr. State: Wp: 

hak Test: Date: l ' ime: By: -Assay: Date: * Time-By: - 
Instrument: PHA E Kev to kev 

St and a r d : Radio nu cll d e Assay Activity Date: 

I. LcakTesUng 
s d p t f  6mplC # b O t O p  Actfaty - 6ex ia lY  Arsay ur;e fmw-pk. 

rncl w I a h d  - --- 

- - - - 
From *Standard AnalysW below-line D 
See 'Leak Test Actlon kv&' below 

III. Standard Analysis 
A. Gross cpm -8kg cpm . ' e  Net cpm. 

c. uci x 2.22 x lo6 dpm/uCi = dpm 
b. Cialibration Factor C/A . C  = dpm/Net cpm = =dprn/cpm. 

8. Assay uCi .-s Decay Factor =uCl ,-,. 

N. Leak Test Actlon Levels 
Xthe abm test reveals 0.005 uCi. 1.11 x l(r dpm, drrmmblt acUvlty, t h e  source must be removed from 
senace, *paired or rtpl8Ced. m y  required rep& or clisposal W be done in accordance with the  &iceme 
conditions uzd cunent ~%gUlaUOn. In rddltlon. 8 COntarainaUOn survey, for removable contamlnatlon, 
wlll be performed to assure no contamination urists ln t h e  faclllty, and the fource wlu be labeled 
'kddng Source - Do Not Use'. 

By: D8tt: 
NC ~ t c z r u ,  &c. Ikenst #: W o .  751 



APPUCATION FOR MATERIAL LICENSE Attachment 1. 

R U L E S  F O R  T H E  S A F E  U S E  OF R A D I O P H A R M A C E U T I C A L S  

The " N o t i c e "  s h o w n  below w i l l  be t h e  p r o c u d u r e  f o r  t h e  s a f e  use o f  
rad iopharmaceut ica ls  i n  t h i s  f a c i l i t y .  
i n  a l a r g e r  form, i n  t h e  room where r ad iopha rmaceu t i ca l s  a r e  u s e d ,  

. 
T h i s  procedure w i l l  be p o s t e d ,  

NOTICE 
RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS 

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

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

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

4. Finger dosimeters. TLDL, must be worn during the preparation, assay and administration of radiopharma- 
muticals and when holding patients during nuclear procedures. 

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

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

7. Use shielded containers or tongs when handling sources and never touch the sources with your hands. 

8. Never pipette any materials, radioactive or non-radioactive, by mouth. 

9. Do not slore food, drink or personal efiects in areas where radioactive material is stored or used. 

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

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

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

13. Assay each patient dosage In the dose calibrator before administration to assure i t  is within 10% of the 

14. Place radioactive waste only in the designated, labeled and properly shielded receptacles. Do not dispose 

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

16. Prior to administration of the patient dosage, complete ail radiopharmaceutical quality control procedures 
' 

17. Use great care to avoid contamination during the preparation. administration or disposal of the radioactive 

18. After each procedure or before baving the radioadivo malerials area, monitor your hands and clothing 

1% Monitor, at the end of each working day, with the low range of the OM survey meter, the preparation and 

prescribed activity. H not within 10% do not admiriister the radiopharmaceutical. 

of radioactive malerials in any other manner. 

and records. Check the patient's name and identifilcation, the requested procedure and radiopharmaceutical. 
Check tor any technical M medical contramnsiderations. 

material. Use equal cmre to avoid any contact with the patient's blood or body fluids. 

for contamination. 

administration areas for contamination. If contamination is bund, notity the Radiation Safety Officer and 
decontaminate or secure the area for decay. 

20. Survey, at the end of each week In which radioactive materials were received, manipulated or used, by 
wipe ten (wipe, smear or swipe), all radioactive material storage, preparation and administration areas for 
contamination. If contamination is bund, notify the Radiation Safety Officer and decontaminate or secure 
the area tor decay. 



Attachment L2 APPUCAnON 'K)R MATERIAL LICENSE I 
R A D I O P H A R M A C E U T I C A L  C O N T R O L  NOTICES 
T h e  f o l l o w i n g  n o t i c e s  will be u s e d  a s  p a r t  of t h e  r a d i o p h a r m a c e u t i c a l  
control program. 

RADIOPHARMACEUTICAL RECEIPT 
AREA 

Place All Packages Here 

R E C E I P T  O F  P A C K A G E S  

RADIOPHARMACEUTICALS 
TO BE RETURNED 

TO THE RADIOPHARMACY 

D I S P O S A L  B Y  T R A N S F E R  

.DO NOT EMPTY 
RADIOACTIVE 

WASTE MATERIALS 
DISPOSAL BY D I S  



A P P U C A ~ O N  'FOR MATERIAL LICENSE A t t a c h m e n t  L ,  3 .  

RESTRICTED 
RADIOISOTOPE STORAGE AREA 

ADMITTANCE ONLY BY AUTHORJZED PERSONNEL 
WITH DOSIMETERS AND IN COMPLIANCE 

WITH OPERATIONAL PROCEDURES 

I 

I I 

C NCSystems, Inc Boulder, CO 

R A D I O I S O T O P E  $ T O R A S E  A R E A  



APPLICATION 'FOR MATERIAL LICENSE A t t a c h m e n t  M. 

P R O C E D U R E  F O R  S P I L L S  

The f o l l o w i n g  p r o c e d u r e s  f o r  m a j o r *  and m i n o r *  s p i l l s  w i l l  be f o l l o w e d  
i n  o u r  f a c i l i t y .  T h i s  p r o c e d u r e  w i l l  be p o s t e d ,  i n  l a r g e r  fo rm,  and ii 
w i l l  be  u s e d  i n  t h e  emp loyee  t r a i n i n g  p r o g r a m  as  i n d i c a t e d  i n  t h a t  s e c l  

NOTICE i o n .  

SPILL PROCEDURE 

MINOR SPILLS 

1. Notify all persons ir,  the area that a spill has occurred. 

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

3. Survey all penonnel in the area to assure they are not contaminated. If contamination is present, 
decontaminate. 

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

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

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

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

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

MAJOR SPILLS 

1. Clear the area by notifying all persons in the room that a spill has occurred but use caution that no individual 

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

3. Confine the movement of potentially contaminated penonnel to an area, in the same room, where they can 
be rnonltored and decontarnlnated: Be sure th<at they don't spread the contamination. Survey these people 
and i f  not contaminaled, have them leave the area. 

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

5. Close the mom and lock or otherwise secure the area to prewent entry and post a notice on the door indicating 
that entry is prohibited. 

6. Notify the Radlrtlon Safety Offlcer (RSO). 
'7. Follow the direction of the RSO for decontamination of the area, completion of required documentation and 

who is contaminated will leave the area. 

ovalvation of the incident. 

'Personnel Decontamination Suggestions (First Steps): 
I) Remove contaminated clothing and slore it for evaluation and decay. 
b) Flush the skin with tepid water, wash with mild soap and dry with absorbent paper Repeat this step as required 

as long as at least 15% of the counts are removed with each washing. Avoid contamination from the wash 
water and use as linle water as practical. 

c) Radioactive material in the eyes should be flusheld with Water or eye wash and an eye cup. 

0 - 9 ~  W NCSynrmr.Inc ...'- 

The d i f f e r e n c e  b e t w e e n  a m a j o r  arid m i n o r  s p i l l  f o r  t h e  r a d i o n u c l i d e s  
f o r  w h i c h  a p p l i c a t i o n  i s  b e i n g  made i s  c o n s i d e r e d  by t h e  a p p l i c a n t  t o  
b e  m a j o r  i f  i t  i s  more  t h a n  S O m C i  o f  99mTc, 25mCi o f  201T1 and t h e  
s e a l e d  s o u r c e s ,  b e i n g  s o l i d  m a t e r i a l ,  c a n  n o t  s p i l l .  I f  t h e  s e a l e d  
s o u c e s  c o u l d  s p i l l ,  more  t h a n  t h e  amount  b e i n g  r e q u e s t e d  w o u l d  h a v e  
t o  b e  s p i l l e d  t o  b e  a m a j o r  s p i l l .  



RADI OACT I V E  S P  I L L  DO CUMENTAT I ON 
The following document, "Radioactive Spill Report", will be completed 
for all radioactive spills, both major and minor. This report will be 
used a s  a n  operational document for evaluation and documentation o f  all 
such incidents. In addition, each incident will also have a "Radio- 
active Spill Contamination Survey" report completed for  each such in- 
cident. 

I 

RADIOACTIVE SPILL REPORT 
(Complete k r  All Radioactive Spills) 

1. INCIDENT 

Spill, Date Time .--__ Location 

Radionuclide ISOlOD8 Fcrm ~ Est Activity 

Person In Control of Incidsnt: 

11. SPILLAREA 

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

111. EVENT 

A. Personnel Present' Personnel Contamination Resulls" 

'Include patients and other "non-personnel" 
"Use (he back of this sheet to indicate decontamination, rnonitonng, bioassay or olher actions taken 

a Dexriptlon of incident 

C. Evaluate the magnitude of hazards associated with the event 

~ ~ ~ 

0. Describe all reponing and related actions taken 

~ 

E. Describe lollow.up actions mken to prevent recurrence 



APPUCATlON F O R  MATERIAL LICENSE Attachment M. 3 .  

Radioactive S p i l l  Documentation-Continued 

The following report, "Radioactive Spill Contamination Survey", will be 
used t o  determine t h e  location, extent and decontamination o f  radioact- 
ive spills. This document will be used in addition t o  t h e  "Radioactive 
S p i l l  Report" o f  t h e  prior page in this application. 

RADlOACTlVE SPlLL COPlTAMlNATlON SlJRVEY 
(See lhr "Radioactive Spill Repon" of this Incidenl) 

I INCIDENT 

Spill Dale Time - Location 

Radionuclide. Isotope Form - En k1IVity 

Person In Conlml of Incident: 

I I  SPILLAREA 

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

111. SURVEY 

A. Exposure 

0. Swipe 

Instrument Probe 

instrument __ PHACE Kev 10 K S V  

Location lnilial Decontami'nation 
# mAlhr rnRlhr dprnllWcrn2 Comments 

- -  

-- 

IV. ADDITIONAL CONTAMINATION NOTES (Personnel, Cloths, Equipment, E c  ) 

Descripnon Contamination Disposition 

8 ~ I Q M  i9M NCSyrumr IM. 3011 Broadway. W W r  CO W302 Nilional Onoor rbW62401101 oxi 217 o( W 3 4 c e l O U  

S e e  Attachment K .  2 .  
Note: T h e  survey will be done with the G M  survey detector system 



I 
, 

APPUCAtlON TOR kATERIAt  LICENSE A t  t a c h 7 e  n t t.!. 4 .  

EMERGENCY MATERIALS - 

I Do Not Obstruct Access 
i To These Materials 

I 
I 

NCSystems, Inc. 

RADIOISOTOPE CONTAMINATION 
AREA 

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

NCSystems, Inc. 6oulder, CO 



DECONTAlMlNATION PR OCED URES 
1. General Rules 

1. ConWn the conLamlnaUon a n d  never allow uncontaminated areas to be c o n m l n a t e d  In Lhe 
'clean-up' process. 

2. Avold any release of the actMty Porn the restricted u t a  by Immedlalely lsolaung the area that 
IC suspected of belng contaminated. It Is acceptable to 'over-react' In the iniual response to 
the spU by Irolatlng an area cignlncantlylarger Lhm the inlual spill site. 

3. Address personnel contamlnauon pnor to dtcontamhatlon of Lhe ZacUrty. 
4. -0btaln ssslsmnct from others In deconLamlnauon procedures for monllonng a n d  olher  

5.  Always follow Lhe llcenre condiuonr a n d  established protocols for cpI1Is. rurv~ys  and 

ACtlAtiCS. 

docurnentauon. 

11. Personnel Decontamlnatlon 
1. LIphyrlcal lnJury has occured that requires medical attention admlnistcr such c a r e  Im- 

mediately but wllh full knowledge that contamination may be present. 
2. Decontaminate the eyes by washlng the eyes with the eye wash soluuon'from the 'dccon. 

tamlnauon ht.. T h e  washlng should be done over a 6lnk a n d  flushed doun Lht d r a  

9. Remove all conkmlnated gannents. ie laboratory coat,.glovcs. etc. a n d  step onto a pzd on an 
o n c o n m a t e d  surface to monltor residual acuvlty. 

4. Use the following decontambatlon t&quer for sMn decontamlnatton. Use gre2i care no\ 
to spread Lhe conlpmlnhtlon OT to contsmlnate clean surfaces dufing these procedures Do 
t h e  deconlamlnaUon in a clnk a n d  allow the water to go down the d r a h  

a. Flush the cwfacewlth tepld water, n o t  hot or cold. and remoator  for removal/ 

b. Wesh wlth NUC-WASH A. finse with tepid water md remonltor for removnllresidual 

c. Wash wlth NUC-WASH B, NUC-WASH C a n d  NUC-WASH D I f  necessary ushg the 

* 

residual acuvity'. 

acuvrly'. 

rsme procedure as in b. ~ b o v t .  With mch wash mse wlth tepld water for removal/ 

d. 1f necetsiiv. a e r  NUC-WASH D i t  u r d  and  restdud activity exlsts. B soft brush may 
beusedon I h e r k Y l b r ~ A V O I D B R E ~ N O O R ' r ' r r l ' k . f , ; l d  THESKIN. 

e. If  r r r l d u ~ f  activity penlsts afkr all of the decontamlnaUon steps are completed a n d  I f ,  
l l k r  conrullatlon w!th the RSO, It I t  dctennlned that addlUonal deconbrninatlon 1s 
not warnnted or practld.  the use sea! care not to allow conbmlnatlon or InJestton 
barn the contamhated curfkcct a t  later Umes. Return of rnolrturc to t h e  s k n  may 
allow c o n b t n a t e d  ekh to re lase  more crcttvlty and thus addiironal washlng afier a 
f tw hours may be helpful. If t h e  hands arc contamlnsttd. cotton glovec may prevent 
rpreadlng of contamlnaUon urd abrort, m o l s t m  conlalnlng acttvlty. 

5. Detemlne Lhe wtlue/nccestltyof detcrmlnlng B l o - M a y  of the lndlvldud for any Injested 01 
inhaled acuvlty. There B l o - b a y  tcchnlquec include but arc not llmlted to nose wipes and 
T h r e e  conrecuttvc wsfhlngs m usually rumcient to remove all rcltvity that wlll be 
removable wLh lhls procedure. Mtu each wash moator  t h e  surface LO determine Lht amount 
olnducUon In Lhe orporun levels. Note: Uce care not to contammte  h e  survey meter. 

ttcld UBI XLlvltP. 



8aIlva camples nnd/or a t  a h t e r  tlme, .Rtr a few hourc. blood and/or urlne ramples. I f  any 
B l o - h a y  samples we obtalned the ~ r r o n n d  exposure records must chow t h e  nature of Lhe 
mmples and the numerlcal results of bttr malysls. 

6. Complete dl reqrrlrcd rtmrds Lnclu- the appropriate cpU repom m d  personnel exposure. 
lnjcstion or lncldent nportr. 

111. Surface Decontamlnatlon 
1. h o l d  all unnecessary orporure of personnel dwlng decontaminatlon and never allow 

uncontamtnaled areas to become contamlnated dwing these procedures. 
2. Conslder the posslbUty of uWldng'radloacUve decaf u a deconlmmlnitron alternatfve I f  the  

actlvity can be lsolated and secured. 
3. Wear booUes. gloves. laboratory coat and. lf pofslble. an apron. or olher materials thai wlll 

allow easy removal of contnmlnated articles. 

4. Cover all 'wet~nreas wllh absorbant papers. 
5. Modtor t h e  area suspected of being contamlnared and rdenufy fts outer llmtts wlth a marker 

of bamer. 
6. Place absorbanl pads adjacent to Lhe area to prevent contamlnatlon ordeconuimlnatlon 

personnel. 
7. Decontaminate the outer ma.rglns of the area wlth the approprlate NUC COhTAhl Solution. 1. 

U, and/or III. working toward the malor area of the rpUU'. 
a Use a mlnlmum ofroluUon a n d  water. 
b. Clean a small area, then go to mother area. 
c. Do not Louch the wlper or decontamlnatlon materlals. use Longs. 
d. Place all contamlnated materlals In plasUc bags for Decay In Storage (DIS). 
e. After decontamtnatlon, place absorbant paper over the 'clean' area Lo avold contact 

wlth resldtial actlvlty or recontamlnallon. 
f. When all areas are dtconkmlnated. they must be swlpe tested for resldud acllvit) 

pdor to release. 
8. Complete all requlnd splU nportt and ncordr  a n d  document the decontaminatjon. 

.Notes: If h e  curface 1s w e d .  a wax remover may be ured LO remove the conkmlnauon. 
Use care when ulilng a brush or abrasive instrument not to damage the surfnce, puncture the 
prottcuvt gloves or spread the contamlnatlon due to mol t tun  drops or mlsls. 

Copyright IWI HC Syr;lcar* lnc. B?8S k.pshoc. Sullc D. Boulder Co 0 3 0 3  W S 4 8 . 4 0 2 4  



APPUCATION FOR MATERIAL LICENSE Attachment N .  

l !  

P R O C E D U R E  F O R  ORDERING RADIOACTIVE M A T Z R I A L S  

w i l l  f o l l o w  t h e  f o l l o w i n g  p r o c e d u r e  i n  o r d e r i n g  r a d i o a c t i v e  m a t e r i a  
The RSO or a d e s i g n e e  must a u t h o r i z e  each o r d e r  f o r  r a d i o a c t i v e  m a t  
e r i a l s  t o  e n s u r e  t h a t  each m a t e r i a l  o r d e r e d  i s  a u t h o r i z e d  under t h e  
l i c e n s e  a n d  t h e  a m o u n t  does n o t  exceed t h e  p o s s e s s i o n  l i m i t s  under 
t h a t  1 i c e n s e .  

8 

A r e c o r d  of a l l  o r d e r s  w i l l  be ma in ta ined  which shows t h e  i s o t o p e ,  
a c t i v i t y ,  form a n d  s u p p l i e r  of t h e  r a d i o a c t i v e  m a t e r i a l  ( s e e  the 
" R a d i o a c t i v e  M a t e r i a l  Package Order a n d  Rece ip t  Record")  
R a d i o a c t i v e  m a t e r i a l s  w i l l  o n l y  be r e c e i v e d  d u r i n g  n o r m a l  w o r k i n g  
hours a n d  t h e  m a t e r i a l s  w i l l  be d e l i v e r e d  d i r e c t l y  t o  t h e  n u c l e a r  
medical  a r e a  and p l aced  o n  t h e  t a b l e ,  a s  i n d i c a t e d  i n  t h e  f l o o r  
p l a n ,  by t h e  n u c l e a r  medical t e c h n o l o g i s t  o r  RSO. 
I f  t h e  t e c h n o l o g i s t  o r  RSO a r e  n o t  p r e s e n t  when t h e  m a t e r i a l  i s  de- 
l i v e r e d ,  t h e  r e c e p t i o n  s t a f f  w i l l  f o l l o w  t h e  p rocedure  w h i c h  i s  
l i s t e d  below a n d  i t ,  t h e  p r o c e d u r e ,  w i l l  a l s o  be pos t ed  i n  b o t h  t h e  
r e c e p t i o n  o f f i c e  a n d  i n  t h e  n u c l e a r  medical  
The t e c h n o l o g i s t  o r  RSO w i l l  check t h e  package t o  de t e rmine  t h a t  t h  
m a t e r i a l  i s  t h e  m a t e r i a l !  which was o r d e r e d .  
The t e c h n o l o g i s t  o r  RSO w i l l  t hen  f o l l o w  t h e  Procedure  For S a f e l y  
Opening Packages Contai'ninJ R a d i o a c t i v e  M a t e r i a l .  

room.  

U al 



APPUCATION FOR MATERIAL LICENSE A t t a c h m e n t  0.  

P R O C E D U R E  F O R  S A F E L Y  O P E N I N G  P A C K A G E S  C O N T A I N I N G  R A D I O A C T I V E  M A T E R I A L  

The p r o c e d u r e  f o r  s a f e l y  o p e n i n g  p a c k a g e s  we w i l l  f o l l o w  i s :  
1 )  P u t  on g. loves t o  p r e v e n t  h a n d  c o n t i a m i n a t i o n .  
2 )  V i s u a l l y  i n s p e c t  t h e  p a c k a g e  f o r  a n y  s i g n  o f  damage s u c h  a s  w e t n e s s ,  

p h y s i c a l  d a m a g e ,  s t a i n s ,  e t c  a n d  i f  a n y  i s  n o t e d ,  s t o p  a n d  n o t i f y  
t h e  RSO. 

3 )  Measure t h e  e x p o s u r e  r a t e  f rom t h e  package  a t  1 m e t e r  a n d  t h e n  a t  
t h e  s u r f a c e .  I f  i t  i s  h i g h e r  t h a n  e x p e c t e d ,  s t o p  a n d  n o t i f y  t h e  
RSO f o r  more s p e c i f i c  i n s t r u c t i o n s  a n d  n o t i f i c a t i o n s .  

N o t e :  The s u r f a c e  e x p o s u r e  r a t e ,  maximum, o f  l a b e l e a  p a c k -  
a g e s  i s :  W h i t e  I 0 .5mR/hr ;  Yellow I 1  5 0 m R / h r  a n d  
Yel low 111 2 O O m R / h r .  None o f  t h e s e  r a t e s  s h o u l b  be 
e x c e e d e d .  

4 )  Open t h e  p a c k a g e  w l x n  t h e  f o l l o w i n g  s t e p s :  
a )  Remove t h e  p a c k i n g  s l i p .  
b )  Open t h e  o u t e r  p a c k a g e  f o l l o w i n g  t h e  s u p p l i e r ' s  i n s t r u c t i o n s ,  i f  

c )  Open t h e  i n n e r  p a c k a g e  a n d  v e r i f y  t h a t  t h e  c o n t e n t s  a g r e e  w i t h  

d )  Check t h e  i n t e g r i t y  o f  t h e  f i n a l  s o u r c e  c o n t a i n e r .  L o o k  f o r  any 

s u c h  i n s t r u c t i o n s  a r q  p r o v i d e d .  

t h e  p a c k i n g  s l i p .  

b r o k e n  s e a l s ,  l o s s  o f  volume,  m o i s t u r e  o r  s t a i n s  o n  t h e  p a c k i n g  
m a t e r i a l .  I f  a n y t h i n g  i s  found t o  b e  o t h e r  t h a n  e x p e c t e d ,  s t o p  
a n d  n o t i f y  t h e  RSO. 

e )  Remove t h e  s o u r c e  c o n t a i n e r  a n d  p l a c e  i t  o n  a n  a b s o r b e n t  p a d .  
f )  Revove t h e  n o w  empty s h i p p i n g  b o x  t o  a n  a r e a  w i t h  l o w  b a c k g r o u n d  

e x p o s u r e  a n d  s u r v e y  w i t h  a s e n s i t i v e  G M  s u r v e y  m e t e r .  I f  c o n -  
t a m i n a t e d :  

( 1 )  T r e a t  a s  r a d i o a c t i v e  w a s t e  a n d  remove f o r  DIS a n d  
( 2 )  Wipe t h e  e x t e r n a l  s u r f a c e  o f  t h e  f i n a l  s o u r c e  c o n t a i n e r  

a n d  a s s a y  t h e  w i p e ,  i n  a l o w  background a r e a ,  f o r  a n y  r e -  
movable  r a d i o a c t i v i t y .  Use t h e  p r o c e d u r e  f o r  a s s a y  o f  
w i p e s  a s  e s t a b l i s h e d  i n  t h e  " C o n t a m i n a t i o n  Survey  Record"  
s e c t i o n  I 1 1  t o  d e t e r m i n e  t h e  sample  c o u n t s  t o  d p m  a n d  

I f  n o t  c o n t a m i n a t e d ,  remove a n d  o b l i t e r a t e  t h e  r a d i a t i o n  l a b e l s  
p r i o r  t o  d i s c a r d i n g  i n  t h e  i n - h o u s e  t r a s h .  

( 3 )  N o t i f y  t h e  RSO. 

5 )  Recheck t h e  c o n t e n t s  of t h e  package  t o  be  s u r e  i t  i s  t h e  m a t e r i a l  

6 )  Check t h e  a c t i v i t y  o f  t h e  s o u r c e  i n  t h e  Dose C a l i b r a t o r .  
7 )  L o g  t h e  p a t e r i a l  " i n "  o n  t h e  c o r r e c t  R a d i o i s o t o p e  D i s t r i b u t i o n  Rec- 

8 )  F i n i s h  t h e  R a d i o a c t i v e  M a t e r i a l  Package O r d e r  a n d  R e c e i p t  Record 

t h a t  was  o r d e r e d .  

o r d .  

a s  f r o v i d e d  o n  t h e  n e x t  p a g e  of  t h i s  s e c t i o n .  



i PLICATION FOR MATERIAL CICEN Attachment 32 

P R O C E D U R E  FOR S A F E L Y  O P E N I N G  P A C K A G E S  C O N T A I N I N G  R A D I O A C T I V E  M A T E R I A L -  
R A D I O A C T I V E  M A T E R I A L  P A C K A G E  O R D E R  A N D  R E C E I P T  F O R M  

T h e s e  records will be m a i n t a i n e d  o n  t h e  f o l l o w i n g  record form shown 
s m a l l e r  t h a t  t h e  actual record. 



kr?UCATlON FOR MATERIAL LICENS-L Attachment P. 
4 

Records of the radiopharmaceutical, supplier, date, time, activity,pat- 
ient, pre-administration dose calibrator assay and person administering 
the material will be maintained by t h e  facility. T h e s e  records will be 
completed on t h e  forms shown below, o r  on a f o r m  supplied by the radio- 
pharmacy containing all o f  t h e  same information. 

RADIOPHARMACEUTI CAL RECORDS 



t 
RADIOPHARMACEUTICAL 

QUALITY ASSURANCE PROGRAM 
No&: In ddlUon to LN, program there ut addluonal Q h  procedures for equlpment. I.c.. 
survrymeterr. d tbmtor s .  etc.. that must be addressed as outlined In those protocols. 
1. She kclllty zwmgemenl designates b the RSO the auLhorlty to eslablrsh m d  Implement this 

2. f h e  RSO wLU conduct audltc. evsluauon. and corrrcuve measures m d  regulariy revlew Lhe 

S. I h e  RSO wlll conduct audits at lntelvatr of no Ius than twelve monl)rs. following my 

P r o w .  

Cmcacy and adequacy of Lhlc QA program. 

mlcadrmrrlstrauonc a n d  commenclng wiLh the lmplementauon of any changes In lhls Q.A. 
Propram. 

4. All audits wlU be documtnttd. rwlewed with b e  management and all nulhomzd users md 
personnel lnvolved. 7 h e ~  documents wlU be msintalned for Inspection. 

5. Dendent CondiUonc rcqulrlngcomtive acctlon, changes In  t h e  Q.h program. records or 
procedures. wLU be followed by the RSO and reaudited bt necessary. 

6. New workers. technical and profesrlonal. wIU be even speclnc lnstmctlon on thls Q A 
propam which 0riU include. but not be limited to: 

L Radlauon Safety Omcer. RSO. and Blo-Safety Omcer. BSO. deslynatlon 
b. Licente auVIorlraUons and condltlons 
c. Qualrty Conltol. Q.C.. m d  Qualrtyhrsuranct, Q.A. procedures 
d. AlARhproceduns 
e. clwcal procedures and pmlocols 

L All documentauon,pnrmpUons. rcfernlr. a n d  other wntten instmcuons are leglble. 
mtkn  clearly, precirely, and free of any posslble mlcundvstandtng. and. 

b. AU records g r e t  with t h e  cllnlcal procedures manud. llcense conditlons. and o b e r  
written probaJc and procedures. and. 

c. 11 IS clear Lhnl no element of a pracripLton. dlaynorUc r e f e d .  and oLher wrllten 
lnstrucuon IS unclear. ambguout or apparently erroneous. 

d. All checks of Lht 8cWlty as delcnnlned by the dose d lb ra lo rand  calculauons y r e e  as 
to t h e  ridlonucllde, chemlcal fonn and actlvlty. 

e. 7 h e  vlsual, lfpocrlble, InspecUon of l h e  r8dlopharmrrauUcal and/or calculation of 
g c l f l c  aclMLy. parUcler. ek., agree Wth l h e  J l n l d  indrcallont of the procedure. 

7. T h e  WoMd M U  not p-4 with a proctdue d e s s :  

. 8. n e  rpcclllc acUvlUec of the rrdlphammceuucal qrrallty usurancc  propaxn wlll Include. but 
Dot be h l i e d  to: 

L A prescrlpuon written by or under the dlrecUon of M authorized u ~ e r  wlll be obblned. 
11 4 1  lnclude: 

11) pallent name and number 
(2) dlngnosuc UDC 

19) rrdlonucllde 



AePucmoN FOR MATER~AL UCENSE Attachment P. 1. b. 

(41 fonn of rodlonucllde 
(51 dosage (acuvlty to be administered) 

(61 chemlcal form 
(71 mute ofadministraUon 

The prescrlpuon will be signed and dated. 

procedures. 

cllde accuracy. 

b, The radlopharmsccutlcd WLll be ordered or prepared LTI accordance VnLh operatlonal 

c. The radlophannaceutrcal wlll be checked In the dose calibrator to  determine ndlonu- 

d.  All documentationwill be completed. Ln writing. 

e. I h e  prctcrlptlon. patlent ldenuficauon. clwcal procedure, actMty prescribed and 
acuvlly present chemlcal fom and posslble contraLndlcaLlons/conLraconslderatlons 
and anUclpakd adverse rea Uons wlll be checked. F 

f. The adlopharmaceutical wlll be admlnistered by !he mute prescribed. 
9. Any mlsadmtnstratrons. adverse reacuons, or any dlscrepancles wlll. be immediately reponed 

to the RSO for immediate LnvesugaUon. 



%tachnent P 1 c 

Multidose Distribution Recods 

Multfdose Distribution Records 

Procedure 

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

1. 

2. 

3. 

4. 

5.  

6. 

Radionuclide; 

Geneiic name or its abbreviation or trade name: 

Date of receipt or preparation: 

. 

Date and time of initial assay and amount in both millicuries and  cubic 
centimeters (cc) or millimeters (ml); 

Supplier or kit manufacturer; 

If administered, 

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

b. Date and time dosage was drawn and measured, 
c. Calculated volume that is needed for the prescribed dosage, 
d. Measured activity in millicuries or microcuries, 
e. Patient name and identification number if one has been asslgned; 

7. If discarded, the method of disposal and date: and 

8. Initials of the individual who made the record. 



RADIOACTIVE MATERIAL PACKAGE ORDER AND RECEIPT RECORD 

Radioactive Material Supplier Package Surface Contamination Notes By 

Isotope Act. Form Condition Exposure 
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NUCLEAR FIECORD 
S Y m M  

NUCLIDE: 
FORM: 

UNIDOSE DISTRIRUTlON RECORD 

Note camplete ltte order and Recelpt R e a ~ d  piat lo entering any Informdon on thk record. 

I 



NUCLEAR RECORD 
SYSTEM 

NUCLEIDE: 
FORM: MULTIDOSE DTSTRIBUTION RECORD 

Mamfadwm OaleRemhxk Slrppner: lot Number: 
Assay - Date: nme: 
VOlUflle(CC): Concenhation( mCilcc): 

okposal - Date: Roule: By: 



I t 

APPUCATION FOR MATERLAL UCENSE A t t a c h m e n t  Q ,  

Comtamination A c t i o n  L e v e l s : (  dpm/ lOOcm 2 o f  s u r f a c t  c o n t a m i n a t i o n )  
Area C o n t a m i n a n t  Rad ionuc l ide  

57C0, 99mTc. 20111 All Others  
U n r e s t r i c t e d  Areas & Personnel  C lo th ing  -1 2 , 0 0 0  200 

2 0 , 0 0 0  2 , 0 0 0  
,a IO 

R e s t r i c t e d  Areas,  P r o t e c t i v e  C l o t h i n g ,  



, 
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CONTAMINATION S U R V E Y  R E C O R D  F O R M  

The f o r m  u s e d  f o r  t h i s  s u r v e y  i s  f o u n d ,  r e d u c e d  i n  s i z e ,  b e l o w .  
f l o o r  p l a n  o f  t h e  f a c i l i t y  w i l l  b e  r e p o r d u c e d  on  t h e  f o r m  and t h e  l o c a t  
i o n s  o f  t h e  ' ' s w i p e s "  w i l l  b e  i n d i c a t e d  o n  t h e  f l o o r  p l a n ,  b y  numbers .  
The t y p e  o f  " s w i p e "  t h a t  w i l l  b e  u s e d  i s  f o u n d  on  t h e  b o t t o m  o f  t h e  p a g  

The 

c 
B 
P 
0 

5 

0 !i 8 l l l l l l l l l l l l  
* I 1  I I / I  I l l  I l l f  

f 
- N  a 

3 
3 
P 
0 

a 
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AMBIENT EXPOSURE SURVEY RECORD FORM 
The form used'for t h i s  survey i s  f o u n d ,  reduced in  s i z e ,  b e l o w .  
f l o o r  plan o f  t h e  f a c i l i t y  w i l l  be reproduced on the  f o r m  a n d  the  l o c a l  
i o n s  o f  t h e  measurements i n d i c a t e d ,  by numbers, on the  f l o o r  p l a n .  

T h e  

AMBIENT EXPOSURE SURVEY 
(Survey For Source Exposure and Contaminalion) 

Instrument: Probe 
. Dale of Callbralion: Reference Check mRlhr 

1. SURVEYAREA 
I 

II. SURVEY 
Date , Identification of Location and Exposure In mRlhr Operalor &lion' 

1 2  3 4 5 6 7 8 9 10 11 12 

------------- 
-------I__----- 

-------I_.----- 

-------------. 
*see "Expooun Mlon I r v w  klow 

111. EXPOSURE ACTION LEVELS (mRlhrofunblent exposure) 
I. All areas 
2. All mens 
9. Unrestricted areas 
4. Rerlrlclsd mew 

Any unexpectedly hlgh or low levels 
Any exposure where radionuclides should no1 be present 
2.0 mRlhr or higher 
5.0 mWhr or higher 

Q ~ h l  lOM NCSyaun*h~.,. 


