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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23 !

For items 7 through 23, check the appropriate box (es) and outwnit a detailed description of all the requested informselon. Begin
each item on a esperate sheet, identify the item number and the date of the applicadon in the lower right corner of each page. If |

you indicate that an appendix to the medlel licensing wide wlR be followed, do not submit the pages, but specify tw revhion I

number and date of the referenced guide: Reguissory Guide 10.8 ,Rev. Date:
. - \

7. MEDICAL ISOTOPES COMMITTEE 16. GENERAL RULES FOR THE SAFE USE OF !
RAD @.WlVE MATERIAL / Chant Ons/

Nemos and Specialties Attached; and X Appendix 0 Rules Followed;or

x Duties as in Appendix 8;or Equivalent Rules Attached
(Oect One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Or=1

8. TRAINING AND EXPERIENCE X' Appendix H Procedures Foflowed; or

Supplements A & 8 Attached for Each tr4'-/4ml User;
and EquivoientProcedtres Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Deck Onel i

S. INSTRUMENTATION (Check Onel x Appendix 1 Procedures Followed; or

X Appendiz C Form Attached;or - Equivalent Procedures Attached i

Llet try Name and Model Number 18. WASTE DISPOSAL (Check Nel !-

10. Call 3 RATION OF INSTRUMENTS I
x Appendix J Form Attached;or L

C:4:n D Irrocedures Followed for Stavey
**" Equivalent information Attached

(O8e* O*l
Equiveient Procedures Attached;and 19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS h(Check Onel
Appendix D "rh Followed for Does

X Calibrator;or X Appendix K Procedures Followed;or
.

(Oeck One) *

Equivaient Procedures Attached Equivalent Procedures Attached
|

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

X Decripdon and Diagram Attached Detailed information Attached; and

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)

Desulption of Training Attmhed Equivoient Procedures Attached

93, PROCEDURES FOR ORDERING AND RECEIVING f MOCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL 21' RADIOACTIVE GASES (e4., Xenon - 133) '

l X Detailed Information Attached Appendix E Detailed informoden Attached Appendix M i

22. ' RADIOACTIVE MATERIAL IN ANIMALSPROCEDURES FOR SAFELY OPEN4NG PACKAGES
14. CONTAINING RADIOACTIVE MATERIALS

(Check Onel Detened information Attached

PROCEDURES AND PRECAUTIONS FOR USE OFWa F Press FofW w nX RADIOACTIVE MATERIAL SPECIFlED IN ITEM ra Q)
Ecubelent Procedures Attached Detailed information Attached

Ponas ec-stshe '
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24. PE RSONNE L MONITORING DEVICES -

SUPPLIE R EXCHANGE FREQUGNCY(Cnech nooraonen beul

"'"X ICN Dosimetry Service Monthly
e.WHOLE

T'OSOOY

ofutR tsoecuryl
.

f pitur

b. FINGER TLD

oTwta soe,&l

' ' ' "X ICN Dosimetry Service Monthly

a. CRIST TLo

ornin (Soecnyl

d. OTHER ISees 41

2L FOR PRIVATE PRACTICE APPLICANTS ONLY
a HOSPITAL AGaEEiNG TO ACCEPT P ATIENTS CONTAINiNG RADIOACTavE M ATE RIAL

Naut op woseirat et ATTACH A COPY OF THE AGREEMENT LETTER
SiONED BY THE HOSPITAL AOMINISTRATOR.

" *'''' #
e. WHEN REQUESTING THER APY PROCEDURES,

ATTACH A COPY OP R ADI ATION SAFETY PRECAU.
| sTAf t | alp COct T104 TO BE TAttEN ANO LIST AVAILABLECsiv

I R AOtATIOM OE TECTION INSTRUMENT 3.

25. CERTIFICATE
IThis atem must be comported by applicant)

The apps. cent and any officies esecuting th s certificate on behest of the soplicent aemed in leem la certify that emis sept. cat.on is propered in
coatormity with Title 10. Code of Federal Regulatioas. Parts 30 and 36, ead that est saformesloa conteined herein,iacevding eay suposemente
ettached heret). is true end correct to the best of ows kaowledge and listief.

Ik APPLICANT OR CERTIF YING OF FICI AL iSWer*/

t LICENSE FEE REQUIRED
*

\

1Isoe secee t/0 39, 90 CFM 1709 |ts N Aut (Troc e9 9etail

"' I' # ' 'til LICENSE FEE CATEGORY.

c. DATE
(2) UCENSE FEE ENCLOSED: $

F+RM NRC-313M (8-788
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LIST OF APPENDICES

Appendix

A. Acceptable Training and Experience for Medical Uses of Byproduct
' Material

B. Medical Isotopes Committee

' C. Instrumentation

D. Calibration of Instruments

E. Procedures for Ordering and Accepting Delivery of Radioactive
Material

F. Procedures for Safely Opening Packages Containing Radioactive
Material.

G. General Rules for Safe Use of Radioactive Material

H. Emergency Procedures

I. Area Survey Procedures

J. Waste Disposal

K. Radiation Safety Procedures for Therapeutic Use of Radiopharmaceuticals

-L. Radiation Safety Procedures for Therapeutic Use of-Sealed Sources

M. Procedures and Precautions for Use of Radioactive Cases (e.g., Xe-133)

N. Guidance on Requests for License Amendments and License Terminations

0. Model Program for Maintaining Occupational Radiation Exposures at
Medical Institutions ALARA

L
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APPENDIX A
,

-Training and Experience For Medical Uses'of Byproduct Material

1. Authorized Users

(a) C. Douglas Maynard, M.' D. (NRC License Number 32-15483-01, dated
March 21, 1973)

(b) William F. Lytle, Jr., M. D. (NRC License Number 32-15483-01,
Amendment No. 04, dated June 23, 1976)

(c) William J. McBrine, Jr., M. D. (NRC License Number 32-15483-01,
Amendment No. 08, dated April 22, 1983)

.

2. Board Certifications

: All above doctors are certified by the American Board of Nuclear Medicine
in addition to the American Board.of. Radiology.

k
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APPENDIX B

Radiation Safety Committee

Responsibility

The Management of this medical center is committed to this program for
keeping radiation exposures as low as reasonably achievable.

Duties

1. The Committee will thoroughly review the qualifications of each appli-
cant with respect to the types and quantities of materials and uses for
which he has applied to assure that the applicant will be able to take
appropriate measures co maintain exposure ALARA.

2. When considering a new use of byproduct material, the Radiation Safety
Committee will review the efforts of the applicant to maintain exposure ALARA.
The user should have systematized procedures to ensure ALARA, and will have
incorporated the use of special equipment such as syringe shields, rubber
gloves, etc., in his proposed use.

3. The Radiation Safety Committee will ensure that the user justifies his
procedures and that dose will be ALARA (individual and collective).

4. The Radiation Safety Committee will delegate authority to the Radiation
Safety Officer for enforcement of the ALARA concept.

5. The Radiation Safety Committee will support the Radiation Safety Officer
in those instances where it is necessary for the Radiation Safety Officer to
assert his authority. Where the Radiation Safety Of ficer has been over-
ruled, the Committee will record the basis for its action in the minutes of
the Committee's quarterly meeting.

6. The Radiation Safety Committee will encourage all users to review current
procedures and develop new procedures as appropriate to implement the ALARA
concept.

7. The Radiation Safety Committee will perform a quarterly review of occu-
pational radiation exposure with particular attention to instances where
Investigational Levels in Table 1 (Attachment A) are exceeded. The prin-
ciple purpose of this review is to assess trends in occupational exposure
as an index of the ALARA program quality and to decide if action is warranted
when Investigational Levels are exceeded.

8. The Radiation Safety Committee will evaluate our institution's overall
efforts for maintaining exposures ALARA on an annual basis. This review
will include the efforts of the Radiation Safety Officer, authorized users,
and workers as well as those of Management.

Meeting Frequency

The Radiation Safety Committee will meet quarterly at the call of the Chairman.

L- 2
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APPENOlX C

INSTRUlWENTATION

1. Survey meters
,

s. Manufacturer's name:

Montfacturer's model number;

Num xt of instru ments available : 1
_

Mammum range: mR/hr to mR/hr'

Maximum range: . mR/hr to mR/hr
b. Manufacturer's name : Eberline Geiger Counter

Manufacturer's model number: 'E-520'

Numter of instruments available : 1

Minimum range : mR/hr to _. mR/hr

Maximurn range : mR/hr to mR/hr

Dose calibrator
*

Manufacturer *s name : Capintec, Inc.

Manufacturer's model number : CRC-10 f

Number of instruments available .

,

,

instr sments used for diagnostic procedures

Type of Instrument *
Manufacturer's

Name
Model No.

Gamma Camera Technecare Sigma 410

,

Other le s., liquid semtillation counter, area monitor, velometer)
k

Uptake Probe & Well Counter Nucleus, Inc. 187-290

.

D

10.821

% .- -
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APPENOlX D

CALIBR ATION OF INSTRuntENTS

Section i

METHODS FOR CAllBRATION OF (X AND GAMMA RAY) SURVEY METERS,
INCLUDING PROCEDURES. STANDARDS, AND FREQUENCY

Cahbration of surs * meters shall be performed with wise, a cautionarynote that they have not been checked
radionuslide sources. ~ hould be placed on the instrument.s

1. The sourns shall be approximate pomt sources. B. A reference check source of long half-Isfe, e.g., Cs 137
or Re D and E, shall also be read at the time of the above

2. The source activities or exposure rates at given calibration or'as soon as the instrument is received
distances shall be traceable bydocumented mea- from e calibration laboratory. The readings shall be
surements to a standard source certified within taken with the check source placed in specific geometry
5 percent accuracy to the U.S. National Bureau relative to the detector. A reading of this reference
of Sta ndards (NBS) calibrations. check source should be taken:

1 The f requency shall be at least annually and after I. Before each use and also af ter each survey to en-
servic ng

sure that'the instrument *as operational during
the survey.

4 F_ach .cale of the instrument shall be calibrated
at least at two points located at approximately 2. After each maintenance and/or battery change.1/3 an3 2/3 of full 5,. ale

3. At least quarterly.
5 The e.posure rate measured by the instrument '

shall ciffer from the true expoture rate by less if any reading with the same geometry is not
than 10 percent at the two pomts on each scale within 120 percent of the reading measured(read appropriate section of the instrument immediately after calibration, the instrument

,manual to determine how to make necessary should be recalibrated (see item ALadjustments to bring instrument inte calibra-
tion). Readings within 120 percent will be con- C. The instrument must be calibrated at lower energies if
sidered acceptable if a calibration chart, graph, its response is energy dependent and if the instrument is
or response factor is prepared, attached to the to be used forquartilative measurementsin the Xe 133

,

mstrurient, and used to interpret rneter readings or Tc 99m energy rantaa.
to within 10 percent for radiation protection
purposes The calibration may be done either;

)
Note: 1. As in item A above with calibrated 'atandards of l

radionuclides at or near the desired energies, or I

Sources of Cs-137, Ra-226, or Co 60* are appropriate
,

for use in cahbrations. Since these sources emit rather 2. As a relatiye latercomparison with an energy.
{high-energy photons, they are not suitable for low- independent instru' ment and uncalibrated radio-

energy calibtations that may be required under special nuclides,
urcumstances (see item C below). The activity of the '

celebration s andard should be sufficient to calibrate Alternatively,' the manufacturer's energy response
the survey meters on each scale to be used for radia- curve (s) may.be.uand to correct instrument readings '

.

tion protecti)n purposes. Scales up to i R/hr should appropriately when lamorgnergy radia tion is monitored.
be calibrated. but higher range scales above i R/hr need

.,

not be calihrsted when they will.not be needed for D. Records of the above items A, B-2. B-3, and Crnust he
radiation protection surveys if there are higher ranges, maintained.
they should at least be checked for operation and
approximatels correct response to radiation. Otheh 13.. Use of Inverse Square Law and Radioactive Decay Law

*

be.mm m acimi.e or i,peces noveces are as ence or Co.s36 4. A calibrated source will have a cal 6bration certif}-. or co40 and la mo ar me.22e tea esve et west too mR#i'
care giving its esposure rate at a given distance.

t0.8 23,

_-,s. -e --.
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or its activity, measured owc specified dat2 ty where

the manifacturer cr NBS.
R, and R, are in the same units (e.3,

The Inverse Square I.aw may he used with mR/hr or R/ht). ,

a

any point source to calculate the.caposure
rate at other distances. R, is esposure rete on the speci-

fied calutation date.

b. The Radioactive Decay Law may be used to
calaalate the esposure rates or source activi-- R, la enposure rate t units of time

ties at tinees other than the calibration aats. Later.

2. Inverse Square Law Tg andt are in the earne unita (years,
months, days, etc.).

Q>nsider a point ** source d radiation at position
5, as shown in Figure D-l. Then,the relationship T is radionuclide half life.g
between exposare rates R, and_ R at detector2 t is number of units of timepositions P, and P , which are at distancesD, and
li from S,respec y,is given by the following elapsed between calibtation

a and presta. time.tequation * *

8D

R, = N, x R '
<

D I ,4 Exemperi Source output is given by calibration
,

: certificate as 100 mR/hr at I toot on March 10,
1973; Radionuclide half-life is 127 years,

where R, and R are exposure rates in the same
units (ag., mR/hr, R/hr), and D, and D are the Questfoa5 what is the output at 3 feet on2
distances in Figure D l in the same units (e.g., . March' 10.1977 (2.0 years)?
m. em, fil. .

P P
_S y 2f i -Output at I foot. 2.0 years after calibration
- '

-

,det,e :.

- D =
i (0.693 a 2.0)

,\
= D R = 100 mR/hr x s' 5.3

2 '

= 100 x 0.77 = 77,mR/hr at
FW D-1 I foot on March 10,1977

3. Radioactive Decay 1.aw b. Outpat at 3 feet,2.0 years after caff t. rations

. date :

Exposure rate t units of time after spectfied cali- ilIOCI),
bretion date R feet = a 77 mR/hr

3
(3 feet)N

l a el
R, = R, a e g

= I n 77 = 3.6 mR/hr at
*

A swce may se comendered e **po6at" source when the novece
and the to e6stlos detector are smeII,6a any dansenaien, compared to 3 feet,2.0 years after
me diesen.e. ei whach redseuan is se he measue d. The center or she calibration.aseeeter enavid se es deeiences o, er 0, es snown 6a rience D.t.

I

i

4

|

)
i

|

l
:
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APPENDlX D (Continued) '

Section 2

METHODS FOR CALIBR ATION OF DOSE CALIBRATOR *

Att radiophar naceuticals must be assayed for activity to 3.
er. accuracy of 16 percent. The most common instrument for Calculate not activity of each source subtracting

out background level.
secomplishing ths is an ionization. type dose calibrator. The
nstrument naast v checked for accurate ogratton at the time
if snstillation anJ penodically thereafter.

For ca.ch' source, plot net activity versus the day4

t Test for the following. of the year on semilog graph paper.

5. Log the background levels.l. Instr 2 ment conatsacy (daily)

2. Instr ument accuracy (st installation and annually I 6. Indicate' the predicted activity of each source
~

there siter)
based on decay calculat>ons and the 25 percent
limits on the graph.

3 instrur1:nt linearity (at mstallation and quarterly
thereafter)

7. Repeat the procedure used for the Cs 137 sourcee. Geornetncal vanation (as installation) for alt the commonly used radionuclide settings.

After repast or adjustment of the dose calibrator, repeat 8. Variations greater than !$ percent from the pre-
.

all the appropriate tests listed above (dependent upon dicted activity indicate the need for instrumentthe nature of the repairs). repair or adnistment.

Test for instrument Constancy 9. Investigate higher than normal background levels
to' determine their origin and to eliminate themAstrument constancy means that there is reproduct-
if poenible by decontamination, relocation, etc.bility, with n a stated acceptable degree of precision,

.n measurtrg a constant activity over time. A. sy at
least one relatsvely long-lived reference source such as D. Inspect the instrument on a quarterly basis to ascertainCo-137. Co 57," or Re 226' using a reproducible

that the measurement chamber liner is in place andgeon:stry tefore each day's use of the instrument.
that instrument tercia properly set (see manufacturer's

Preferably, et least two reference sources (for esample, instructions). '

3-5 mCl of Co 57 and 100 200 pCi of Cs-137 or 12
rng Ra-226 (with appropriate decay corrections) wi!I '

be alternated each day of use to test the instrument's E. Test of instrument Lineersty
performance over a range of photon energies and
source activ ties.

The linearity'of a does calibrator should be ascertained
over the entire rense of activities employed. This test

1. Annay each teference source using the appropnate will use a vialof Te 99m whose activity is equivalent to
instrurnent setting (i.e., Co 137 setting for Cs-137). the maximum anticipated activity to be assayed (e.J.,

the first elution from a new generator).
2. Measu e backgroundlevelat sameinstrument set-

ting or check that automatic background sub. l. Assay the To 99m vial in the dose calibrator, and
traction is operating properly when blanks are subtract background level to obtain net activity
inserted in the calibrator. its millicuries.,

*

see ANSI Ne2.3Jaets." Celebration and Unase of Dame Cahbreto, 2. Repeat step I st time intervals of 6,24,30, and
cas 6aa chemhers 'or the Aaser of Radeonnelidee" (Anserteen -itsonal Sienderes institute. Inc., le)O troedwer, New Yora. N.Y. 48 hours aftef the initial assay.
C: a). 6

* 3. 15tng the 30 hout activity measurement as a start.
ca st and me.22e are aae sunsect to NRC 16ceasaas; the respective

y consulted to deterrn6ae its reevirements ro' rng point, calculate the predicted activities at 0,e pees ah id t

C% MM bn W W MWg WC

10. g-2 7

'

s

g,_ _ _ _ ._ a ..u m e . +. ~p = = i; - - " "' ' -' ' ~ "
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AsasF Ilme8 rhP) CJFfettfon ferr!c cs in step I. (Follow good radia: ton safety prac-
tices to avoid contamination and to minimite {

0 11.633 radiation enposure ) !

6 15.853 {
24 1.995 3. Select one volume as a standard (such as the {30 I volume of referenca standard used in performing '

48 0.126 the test for instrument accuracy), and calculate
the ratio of measured activities for each volume

Emniple : If the net activitymeasured at 30 hours to the teference volume activity. This represents
=as 15.625 mci, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci a 15.853 = 247.7
mCl and 15.625 MCI a 0.126 = I.97 mQi,respec- Ewmple:If activities of 2.04,2.02, and 2.00 mCl
tively. are measured for 4. 8. and 10 mi volumes and

10 ml is the reference volume selected.
4. On los los coordinate paper, plot the measured

net activity (for each time interval) versus the
4 ml Volume CF = 2.00= 0. 9 8calculated activity (for the same time laterval).

5. The activitica plotted should be,within15 percent
of the calculated activity if the instrument is 4 Plot the correction factors against the volurne on
linear and functioning properly. Errors greater linea. graph paper. Use this graph to sehct the
than 15 percent indicate the need for repair or proper volume correction factors for routine

'

adjustment of the instrument. assay of that radionuclide.

6. lf instrument linearity cannot be conected,it will. 5. Tlie true activity of a sample is calculated as
be necessary in routine asesyn to usa either(s)an ~ follows '
aliquot of the etuate that can be accurately mes-
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity a
relate measured activities to calculated activities Correction Factor

F. Test for Geometrical Variation where the conection factor used la for the same
volume and geometrical configuration as the

There may be significan t saometrical variation in activs- sample measured.
ty measured as a function of sample volume or configu ,
ration, depending on the vobme and size of the lontra- 6. Simdarty, the same activity of Co 57 in a syringe
tion chamber used in the does calibrator. The extent may be compared with that of 10 miin a 30 cc
of geometrical variation. should be ascertanned for viel, and a conection factor may be calculated.
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant,i.e., 7 It should be noted that differences of 200 pereent
greater than 12 percent. (Even though correction fac- in dose calibrator readings between glass and
tors may be provided by the manufacturer, the accu. plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as 1 125. which should
the manufacturer, certified data on geometrical varia- be assayed in a does calibrator only if the relis-
tione may be used in lieu of these measurements. bility of such an senay can be established. Glass

tubes and syringen may also vary enough in thick-
To measure variation with volume of liquid, a 30 cc ness to cause significant errors in assaying 1-125.
vial containing 2 mci of Co 57 or other appropriate Hence, adequate correction factors must be
radionuclide in a volume of I ml will be used. established.

l. Assay viel at the appropriate lastrument setting. An alternative to providing synnge calibration
and subtract background level to obisin net factors in to simply assay the stock viel before
activity, and after filling the syringe. The activity in the

syringe is then the difference ir. the two reading?
2. Increase the volume of liquid la the vialin steps (with a volume conection if significant).

to 2,4,8,10,20, and 25 ml by adding the appro-
priate amount of water ce saline. After each addi- G. Test for Instrument Accuracy
tion. gently ahske vial to mis contents and assay

Check the accuracy of the dose calibrator for severa'

radionuclides, including Co 137. Co-57, and Ba 133
' Asse esm ehwi4 tie me ur.d in wnese heue, one coereceu 'using appropriate reference standards whose activitie!

Io[ ' aNe"or 'T = aNhours hesNEsNa'c* sis have been calibrated by comparisons with standard' ''*
he

shene correcolan rectors. /2 sources that have been assayed by NBS and documented

10.8 23
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The actisity (evels of th2 r:f;tence sorrves used should
appro tr ate thoselevels normally encountered lit clin- * Repeat the cbove steps for other commo_nly used4.

ical use ie.g., Co 57,3-5 millicuries) gmns adequete - radionuclidrs for which adequate reference stand-
. ards are available.attention to source configuration, identify m yout

applicaticn the three sources that you wdl use. State 5.
nuclide. 4ctivity, and calibration accuracy. The lower- Keep a los of these calibration checks.

energy reference standards (Tc 99m Xe 133.1125) 6.
must be in vials with the same thickness of glass as the Calibration checks that -do not agree within
actual sarnples io be measured for best accutacy. 15 percent indicate that the instrument should

be repaired or adjusted. If this is not possible, a
calthretion factor chould be calculated for use

L.
Amr the referenes standard in the dose calibra-

during routine assays of radionuclidea.

tot at the appropnate setting, end subtract the 7. At the same time theinstrumentis betnginatiallybacastound level to obtain the net activity.
calibrated at the ticensee's facilitywith the refer-
ence standards, place a long lived source in the

1. Repeat step i for a totalof 3 determinaisons.and calibrator, set the instrument, in turn, at the vars-
a=ctm results. ous radionuclide settmas used (Co 137,1131,

. Tc-99m,1125,'etc.), and record the readings.
These values ma'y later be used to check instru-

T he average activity determined an step 2 should . ment calibration at each setting (aftercorrecting3.

for decay of the long lived source) without re-agree with the certified activity of the reference '

source within !5 percent af ter decay corrections, quiring more reference standards. Keep a los of
these' initial and subsequent readings.

|

.

4

|
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RADIATION PHYSICS CONSULTANTS

P. O. Box'5874
Winston-Salem, N.C. 27103

(919)765-4318

Cailbration of survey meters are performed as outilned in Section I of Appendix D
of NRC regulations.

A C -137 source (3M company, model 606-C.C . serial # 0142) having an activitys
ot 26.5 mci (10.6 mg Ra equivalent) on 15 March 1974 is used.

This source was calibrated by 3M company (certificate # 211841) on 15 March 197
by direct comparison with an NBS calibrated source and'has an accuracy of 5%.

Ine calibration sticker which we affix to the instrument is attached.

re ADI ATION FHYSICS CONSULTANTS INC.
r .% , <

c wa tt s., p., D.~,, . s. s. s,.* ~. car.7 L. Di s on. PM. D.
A

. . e D.
LICt HSE D WSOIC AL PM9 trCig?S

sis /7ss.4ais - P. o. vos se74
weasvow satsu, N. c. 27 os

$UllVEY IN5TitUMENT CALillitATION

=*s'u.'.du.s. .. . .L me.

--

o. ,, e e.6 . .,

m., o u .. . . . e . oo.._.

Robert L. Dixon, Ph.D.
Certified Radiological Physicist

,

_ _
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Call 8 RAT 12N OF SURVEY INSTRUMENTS
,

Check appropriate items.

X 1. Survey instruments.will be calibrated at least annually and following
repair.

X 2. Calibration will be- perfonned at two points on,each scale.

The two points will be approxunately 1/3 and 2/3 of full scale.
A survey instrument may be considered properly calibrated
when . the instrument readings are . within 210% of the
calculated or known values for each point checked. Readings
within 120% are considered acceptable if a calibration chart or
graph is prepared and attached to the instrument.

3. . Survey instruments will be' calibrated. .

a. By the manufacturer '

'

b. At the licensee's' facihty

(1) Calibration source

Manufacturer,'s name
Model no.
Activity in millicuries
Accuracy
Traceability to prunary standard

(2)' The calibration procedures in Section 1 of Appendix D
will be used

or

(3) The step-by-step procedures, including radiation safety
procedures, are attached,

c. By a consultant or outside firm ,

(1) Name Radiation Physics Consultant.s

(2) Location Winston-Sa lem, N.C. 27103

(3) Procedures and sources

have been approved by NRC and are on file in
License No.

X are attached

W

6

J

G
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i Call 8 RATION OF DOSE'. CAL 18MATO'R
.

-
.

A. Sources Used for Linearit'y Test

,
(Check as appropriate)

X-
'

First elution from new'Mo-99/Tc-99m generator

or
.

._ Other* (specify)

~3. . Sources Used for Instrument Accuracy ~ and Constancy Tests

,

, Activity
Radionuclide -(mci) Accuracy-.

'

Co-57. M 3.0 +5%
. - -_

,

Ba-133
*

.Cs-137 o,49 .+5%
-

,

. -

,

*
', .

,

. ,

, ,

C. X The procedures. described in Section' 2 ofI. Appendix D will be used '
for calibration of the dose calibrator.

'

,

or
.

'Equivalent procedures are attached.

'

.

.

- ~

Must.be equivalent to.the highest activity used.
,

. .
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Facilities and Equipment

1. Nuclear Medicine consists of three rooms located between Physical Therapy
and Radiology Service. One large room is equipped with a Technecare Gamma
Camera and VIP computer.

2. The second large room is equipped with an uptake probe-well counter com-
bination made by Nucleus, Inc. There are also two ultrasound units in this
room.

3. A smaller room is located next to the scanning room. It is designated
exclusively for the storage and preparation of all radiopharmaceuticals.
This room has a stainless steel working bench and sink. A refrigerator for
the storage of particular radionuclides is also located here. There are 22
lead bricks placed strategically on the working bench to enclose all radio-
active materials and to cut down on background around the dose calibrator.

4. All radioactive waste is stored in the " hot" lab until it reaches back-
ground levels. Then it is discarded.

5. It has been arranged that all radioisotopes delivered to the hospital
before and after regular working hours will be received and checked in by
the hospital police and then immediately taken directly to the Nuclear
Medicine Department for careful storage.

6. There is a sketch of the room enclosed.

I
i
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I Personnel Training Program
.

1. The basic training for all users of isotopes includes a minimum of
;

thirty hours of instruction in the principles and practice of radiological
protection, measurements of radioactivity, and standardization, handling,
and monitoring techniques.

2. Access to all areas where isotopes are either stored or used is limited
'to personnel with proper training in radiation safety as described.

|3. All housekeeping is performed by the members of Nuclear Medicine except
for cleaning of floors.

.

4. Personnel monitoring of radiation exposure is performed in accordance
with applicable NRC regulations. Permanent records of radiation exposure

.; to radiation workers are taken and kept in Radiology Service for employee
information.

5. In addition, in all areas where isotopes are either used or stored,
appropriate measures for assistance in emergency situations are posted.

,
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APPENDIX E

~

Procedures for Ordering and Accepting Delivery of Radioactive Material.

1. The Lead Nuclear Medicine Technologist will place all orders for radio-
active materials-and will ensure that the requested materials and quantities
are authorized by the license and that possession limits are not exceeded.

2. During normal working . hours carriers will be instructed to deliver
radioactive packages directly to the Nuclear Medicine Department..

3. -During off-duty hours the hospital police will accept delivery of radio-
active packages in accordance with-the procedures outlined below:

a. LAny packages containing radioactive material that arrive between
4:00 p.m. and 7:30 a.m. or on Saturdays, Sundays,.and holidays, shall
be signed for by the Hospital Policeman on duty and taken immediately
to the Nuclear Medicine Department. Unlock the door, place the package
in the " hot". lab, and relock the door,

b. If the package is vet or appears to be damaged, immediately contact
the hospital Radiation-Safety Officer. Ask the carrier to-remain at the
hospital until it can be determined that neither he nor the delivery
vehicle is contaminated,

c. RADIATION SAFETY OFFICER: William F. Lytle, Jr., M. D.
OFFICE PHONE: 636-2351 Ext. 227
HOME PHONE: 636-3035

s

-.
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APPENDIX F

Procedures for Safely Opening Packages Containing Radioactive Material

1. Visually inspect package for any sign of damage (c. g., wetness,

crushed.) If damage is noted, stop procedure and notify Radiation Safety
Officer.

2. Measure surface exposure rate and record. If greater than 200 mR/hr--
stop procedure and notify Radiation Safety Officer.

3. Open the outer package (following manufacturer's directions, if supplied)
and remove packing slip. Open inner package to verify contents (compare
requisition, packing slips, and label on-bottle), check integrity of final
source container (inspect for breakage of seals or vials, loss of liquid,
discoloration of packing material.) Check also that shipment does not
exceed possession limits.

4. Monitor the packing material and packages for contamination before
discarding:

a. If contaminated, treat as radioactive waste.
b. If not, obliterate radiation labels before discarding in regular
trash.

<
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APPENDIX G

General' Rules for Safe Use of Radioaciive Material

1. Wear disposable gloves'at all times while handling. radioactive materials.

2. Monitor hands and clothing for contamination at the end of each working
day.

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

4. Assay each. patient dose in the dose calibrator prior to administration.
Do not use any doses that differ from the prescribed dose by more than 10%.

5. Wear personnel monitoring devices (Film badge or TLD) at all times while
in areas,where radioactive materials are used or stored. These should be.

worn at chest or waist levels.

6. Wear wrist badges during elution of generator and preparation, assay,
and injection of radiopharmaceuticals.

7. Dispose of radioactive waste only in specially designated receptacles.

8. Never pipette by mouth.

9. Survey generator and kit preparation areas for contamination at the end
of each day. Decontaminate if necessary. ,

10. Confine radioactive solutions in lead containers plainly identified.

11. Always transport radioactive material in shielded containers.

.



r-

. .

APPENDIX H

Emergency Procedurcs

Minor Spills:

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

2. Prevent the Spread: Cover the spill with absorbent paper.

3. Clean Up: Use disposable gloves and remote handling tongs. Carefully
fold the absorbent paper and pad. Insert into a plastic bag and dispose of

in the radioactive waste container. Include all other contaminated materials
such as disposable gloves.

4. Survey: With a G. M. Survey Meter, check the area around the spill, your
hands and clothing for contamination.

5. Report: Report incident to the Radiation Safety Officer.

Major Spills:

1. Clear the Area: Notify all persons not involved in the spill to vacate
the room.

2. Prevent the Spread: Cover the spill with absorbent pads, but do not
attempt to clean it up. Confine the movement of all personnel potentially
contaminated to prevent the spread.

3. Shield the Source: If possible, the spill should be shielded, but only
if it can be done without further contamination or without significantly
increasing your radiation exposure.

4. Close the Room: Leave the room and lock the door (s) to prevent entry.

5. Call For Help: Notify the Radiation Safety Officer immediately.

6. Personnel Decontamination: Contaminated clothing should be removed and
stored for further evaluation by the Radiation Safety Officer. If the spill

is on the skin, flush thoroughly and then wash with mild soap and lukewarm
water.

RADIATION SAFETY OFFICER: William F. Lytle, Jr., M. D.
OFFICE PHONE: 636-2351 Ext. 227
HOME PHONE: 636-3035

|
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APPENDIX I

Area Survey Procedures

1. All elution and preparation areas will be surveyed daily with a G-M
survey meter and decontaminated if necessary.

2. All other laboratory areas will be surveyed weekly.

3. The weekly survey will consist of a measurement of radiation levels with
a survey meter sufficiently sensitive to detect 0.1 mR/hr.

4. A permanent record will be kept of all survey results, including negative
results. The record will include:

a. Location and date.

b. Name of person conducting the survey.

c. Drawing of area surveyed, identifying relevant features such as
elution and preparation areas, etc.

d. Measured exposure rates, keyed to location on drawing (point out,

rates that require corrective action.)

/ e. Detected contamination levels, keyed to locations on drawing.
'

f. Corrective action taken in the case of contamination or excessive
exposure rates, reduced contamination levels or exposure rates after
corrective action, and any appropriate comments.

NOTE: For daily surveys where no abnormal exposures are found, only the
date, the identification of the person performing the survey, and the
survey reports will be recorded.

t_
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APPENDIX J

WASTE DISPOSAL

Note : In view of the recent problems with shallow-land burial sites used by commercial waste disposal
firms, NKC is encouraging its licensees to reduce the volume of wastes sent to these facilities.
Important steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hold short-lived radioactive waste for decay an storage, and to release certain materials in the
sanitary sewer in accordance with { 20.303 of 10 CPR Part 20.

.

I. Liquid waste will be disposed of(check as appropriate) Disposed of by commercial waste disposal serv-

la the sanitary newer system in accordance with
) 20.303 of 10 CFR Part 20. Other (specify1.

'

by commercial waste disposal service (see also
item 4 below)

3. Other solid waste will be (check as appropriate)*

Other (specsfy).
X Held for decay * until radiation levels, as mea-

sured in a low background area with a low-level
survey rreter 'and with all shielding removed.have

2 Mo-99/Tc Wm generators will be(check as appropriate) reached background Icvels. All radiation labels
wdl be removed or obliterated, and the waste

Returned to the manufacturer for disposal. will be~ disposed of in normal trash.

A Held for decay * until radia' tion levels. as mea; Disposed of by comniercial waste disposal sers-
sured in a low background area with a low level ice (see alsa item 4 belowl.
survey rneter and with allshielding rernoved.have
reached background levels All radiation labels Other (specify):
*ill be removed or obliterated, and the generators
*ill be disposed of as normal trash.** =-

.

4 The commercial waste disposal service used will be,

Be aeste that weste storage areas were descrthed an item il and
that they are surveyed periodically (Item 87).

These senerators may contain tons 46ved radioisotopee contems. (Name) (City. State)
acata. Therervre, the senerefor columns will be segregated so that
th1y may be mon 6tored separately to ensure decay to background
levets prior to distmeal. NRC/ Agreement State License No. _

!
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APPENDIX K

Therapeutic Use of Radiopharmaceuticals

1. Treatment of hyperthyroidism will be the only therapy employed by this
Nuclear Medicine Service.

2. Iodine-131 is the radioisotope used for this therapy.

3. The average dose employed for this procedure will be 6-12 mci with the
maximum administered dose not to exceed 30 mci.

4. All radiation safety procedures will be followed according to the NCRP
report number 37.

u
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APPENDIX M

Procedures and Precautions for Use of Radioactive Gases

1. Quantities to be used

a. Patient information

(1) Number of studies to be performed weekly - 5

(2) Average activity per patient - 20 mil 11 curies

(3) The requested possession limit is 80 mci

2. Use and storage areas

a. Xenon-133 will be used in the nuclear medicine imaging area. A
diagram of the nuclear medicine department is attached.

b. The ventilation in this area is shown in the attached diagram. The
ventilation rates (air supply and exhaust) will be measured semi-annually
by qualified personnel of the VA Medical Center's Biomedical Engineering
Department. The measuring instrument will be the Floret Model MlE Air
Flow Indicator.

c. Negative air flow will be ensured by the continuous operation of the
air exhaust hood during imaging.

3. Procedures for routine use

a. Xenon-133 will be obtained from an FDA approved manufacturer as an
NDA radiopharmaceutical. Upon receipt Xenon-133 will be assayed, the
units and activity received will be recorded and the Xenon-133 will then
be placed into the exhaust hood for storage behind lead bricks. Prior
to patient imaging, the Xenon-133 will be assayed and the activity dis-
pensed will be recorded. The Xenon-133 will be obtained in unit dose
form.

b. The RADX Corporation Ventil-Con II will be used. The unit contains
a built-in charcoal trap.

c. Either a full-face mask or mouthpiece with nose clamp will be used
to reduce any possible leakage. In all instances, extreme care will be

taken to prevent leaks of Xenon-133 from occurring.

4. Emergency Procedure

In the unlikely event of an accidental release of Xenon-133, the personnel
will be immediately evacuated and the room sealed. A sign stating DO NOT
ENTER will be placed onto the door and the Radiation Safety Of ficer will be
immediately notified. The room will be re-entered no sooner than 18 minutes
after the spill has occurred. (Calculations follow). Before personnel re-
enter, the Radiation Safety Officer will establish that safe levels of

L
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exposure have been reached by surveying with a low level GM survey meter.

(The evaluation time represents approximately 5 room air changes).

3Room air volume =. 5,929 ft (RAV)

1,200 ft / min (ER)Exhaust rate =

35,929 ft , = 4.9Rate of Air Change = RAV =

ER 3
1,200 ft / min

5. Air concentration of Xenon-133 in restricted areas.

The following calculations have been used to determine the necessary para-
meters for use of Xenon-133 in the quantities and studies requested.

It is anticipated that no more than 6 patients per week might be studied
(adult dose = 20 mC1).

A = maximum amount of activity used per week

3A = 20 mci X 6 patients X 1 X 10 uCi
patient week week

Assuming a lost rate of 20% (f),

V= AXf
1 X 10-3 uCi/ml

5= (1.2 X 10 uci/ week) X 20%
-51 X 10 uCi/ml

9= 2.4 X 10 ml/ week

The required ventilation rate is:

6*

= 2.4 X 10 ml/ week 1.7 X 10 ml/hr
40 hour week ft / min*

1 3= 3.5 X 10 gg ,1,

The ventilation rate in the nuclear medicine department is: |

3 31.26 X 10 fg / min

@
C = A/V ,f , ,- g)

6C = 1.9 X 10 mci /yr e *# :,>> F '
13

1.78 X 10 ml/yr

C = 1.06 X 10- uCi/ml

The concentration C, occurs at a point approximately 20 ft. above a restricted
access roof level. (Maintenance only, etc.). No air intakes are located

*
,
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within 100 feet of this point. This value calculated for C. represents an
activity level considerably less than 3 X 10-7uci/ml.

We are very much aware of the effect of moisture, gaseous contaminants, etc.
upon the adhesion of Xenon onto charcoal. In the situation where the
trapping efficiency is greatly compromised by the presence of contaminating
gases or water, hot air drying shall be employed after sufficient decay
before reuse. Otherwise, new charcoal traps may be necessary. We shall
make extra effort to ensure that our Xenon Alarm is properly calibrated and
in working order at all times. A test audible alarm is part of the system.

6. Methods of Xenon-133 Disposal

The method employed shall be chromatographic adsorption onto charcoal. The
Ventil-Con II Xenon system employs a built-in trap and alarm system. The
alarm will register when Xenon-133 released at the terminal end of the trap
exceeds 1 X 10-2 uCi/mi of air. At that time, the charcoal trap cartridge
will be removed and sealed at each end. EIt will be allowed to set for at
least 12 X 5.3 days (T Xenon-133) before reuse. During storage for decay,1/2the cartridge will be placed into the exhaust hood in case any leaks might
occur.

i

!

.

i

4

, . . - . - r- , , , - -e , . .m - ,, , . , . - .. - . . ,wv.-,.,.. w.



I 1

! [. . , f.
g. .'

! .n ('*|
.

!
, -

.

,
'%

-

..
- ,. .

* .[ - ,,

a ( , ,

.. 6 g'~ '1, io
t g .7. y 4
5h % 'h..R ' %

^ | (-~~ ,= .N.

1

Y[ a <..
O,,, * ( ,, ,g , p-|

-
'

, % .c w2 1

I t- %+ c. e 1

e W

2 ~m t4 4 ;o at -i ,io s-
" e O f= 1 e!

'

19 Ij
,

i ,a.
..

,

=t t
1- .

_ _ . - _ _ - - _ -

Y
D,-- - .-

9 1 -
,

. -i

- % '
-

'2
' -

.
-

- E%_ _ - __ -

.

l~ @- -
,( w.

- ~ y.

_f f -si ' e, -
.

-_

' u ;
-

,
-

-: 4zm. -

|

o@,. i: 2
l@s. : a*t.

L. &.
.

. s \ a.

'' T T
p et | Q\

-
b N. /

'

c _

t. 1o c

f, [ *

b- Lt(2..

1- A r c,
.

\ 3.. - - -- ,

.ne %.'y ,
* ----

C4
rs<1 ;@,

.

w s<<oa . .. o
.e - ~

. _ . . _ . _ _ __ .-__I %~
4

- ' '

. . ,--i :-- <\ L.,
-

-

..;, | 3-41 ..

J -: / !
- s L A:. .

!
.

.J 1. 31
'

d1T"
,

2 T T'

D( 3_1 1 i'
-i o'I <

' ' ~ ~

4 - (3 f r
-

g
,

} Q ','

e o t. ;_ _ _ _ .

Y.. ,O
' ' '
i

t
-

k- |.|. '
'

'
_ l.

j. .

- I

w '1,- -
__

.. -- c. ,q
I .

.'
,

.

**) * p


