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PERSON TO CONTACT REGARDING THIS APPUCATION 3.TH IS AN A #L'E h gw g'

Ronald J. Clearfield, M.D.' A O AMENOMENT1TO UCENSE NO.
17 09016 01
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Ronald J. Clearfield, M.D.Frank D. Harrison, M.D. Director, Department of Radiology
Walter N. ::uck, M.D.
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IODINE.131 AS IODICE FOR TREATMENT X
to CFR 31.11 FOR IN VITRO STUDIES X ,j g ,,,Q. OF HYPERTHYROIDISM 10 BC.

10 CFR 35.100, SCHEDULE A, GROUP 1 X AS NEE DED* PHOSPHORUS 32 AS Sol,UBLE PHOSPH ATE
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VER A LEUKEMI A AND SONE METASTASES
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10 C7 A 35.100,5CHEDULE A. GROUP IV X AS NEEDED E F FUSIONS.
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j INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

*

For items 7 through 23. check the appropriate box (es) and submit a detailed description of all the requested Information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. if
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revblon
number and date of the referenced gulde: Regulatory Guide 10.8 , R ev. Date:

15. GENER AL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Cheek Ond

#X Npeg,tgjgtjaihdtgag$g(spy Xp3ng 5 see page la

Duties es in Appendix B;or Equivalent Rules Attached*
(Check One)

ghggg 16. EMERGENCY PROCEDURES (Check Onel>

Appendix H Procedures Followed;or8. TRAINING AND EXPERIENCE X g
S:NN:8MzRts%:8A AEsstatfM:EmtW.W M MkW W;

Equivalent Procedures AttachedX and non nace 7

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)

9. INSTRUMENTATION (Check Onel Appendix i Procedures Followed;orX non naqo 20

Appendix C Form Attached;or Equivalent Procedures AttachedX nee nace 9

List by Name and Model Number 18. WASTE DISPOSAL (Check Onel

10. Call 9 RATION OF INSTRUMENTS Appendix J Form Attached;orX sea pacio 21
Appendix 0 Procedures Followed for Survey

Equivalent Information AttachedX Instruments:or soo mqo 9
OM " ^ ^ "^ ^ I^Equivefent Procedures Attached;end 19,

(Check One)
Appendix 0 Procedures Followed for Dose
Calibrator; or X Appendix K Procedures Followed;or

X Equivalent Procedures A*tached Equivalent Procedures Attached

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

X Description end Olegram Attached
g 34 g73 Detailed Information Attached;and

13. PERSONNEL TR AINING PROGR AM Appendix L Procedures Followed;or
(Check One)

Description d Trefning Attached Equivalent Procedures Attachedg 3 ,.,

' ' PROCEDURES FOR ORDERING AND RECElVING PROCEDURES AND PREGAUTIONS FOR USE OF
RADIOACTIVE MATERI AL 21' R ADIOACTIVE GASES (e.g , Xenon - 133)

y Detailed Information Attached ,,,g Detailed Information Attachedm,y y

A AN A AHN OR USE OFPROCEDURES FOR SAFELY OPENING PACKAGES
22. RADIOACTIVE MATERIAL IN ANIMALS14 CONTAINING RADIOACTIVE MATERIALS

(Check One) Detalled information Attached

Appendix F Procedures Followed;or PROCEDURES AND PRECAUTIONS FOR USE OF
X non parte 17 23* RADIOACTIVE MATERIAL SPECIFIED IN ITEM 0.b

'
Equivelant Procedures Attached ff/t Detelled information Attached

POQM N AC.313M. . r..
>ene ; o.ae 2 .),
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24. PE RSONNEL MONITORING DEVICES
,

T YPE
SUPPLIE R EXCHANGE FREQUENCY(Check approonste bas)

x Landauer ma nr h1$_
e. WHOLE

BODY TLD

OTnE R nSpecity)

FILM

l,
b. FINGER TLDx Landauer nnthlv

OTHE R (Specify)

FILM

c. WRIST yto "

OTHE R (Specify)

d. OTHER (Specify)

|

.

b Pa%J8

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
e. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATE RI AL

N AME OF HOSPITAL tt ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATGet.

"# * "U #UU""'8
c. WHEN REQUESTING THER APY PROCEDURES,

ATTACH A COPY OF RADIATION SAFETY PRECAU-
CIT Y STATE ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE

RADIAT60N DETECTION INSTRUMENTS.

1 26. CERTIFICATE
(This item mus t be completed by applicu t)

The applicent and any official executing this certificate on behalf of the opplicent named in item 1e certify that this application is propered in
conformity with Title 10. Code of Federal Regulations, Ports 30 and 35, and that allInformation contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief,

.

.

tt A , T OR CE IFYING OFFICI AL [sirratuiv)

e. LICENSE FEE REQUIRED rA @ M-s
isee secu m 170.21,10 CFR 170) f1 % Aug (yGpe of pr1[g) V /

Robert E. Marino
(1) LICENSE FEE CATEGORY: (2) TtTLE

g _1 Executive Director
* c. DATEg [g ,co

-

(2) LICENSE FEE ENCLOSED: 8 Jam'm 1 A 1985
FORM NRC-313M (8-78):

Page 3
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PRIVACY ACT STATEMENT
, . .

Pursuant to 5 U.S.C. 552 ate)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the f ollowing
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC 313M.
This information is maintained in a system of records designated as NRC.3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 22011b)).

2. PRINCIPAL PURPOSELSI The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's replations, for the issuance of a radioactive materia ~ license or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records 14 State health departments for their inf ormation
and use; and (b) to provide information to Federal, State, and local health officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection cf the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about

A copy of tne license issued will routinely be placed in tbs NRC's Public Document Room,1717 H Street N.W.,you.
Washington, D.C.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished.
however, the application for radioactive material license, or amendment thereof, will not be processed,

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of fuel Cycle and Material Safety. Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

.

D

FORM NRC-313M
18 - 7 8)

.b" Page 4
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RADIATION SAFETY / Medical Isotopes Conmittee

The membership of this conmittee will consist of at least three combers and will
include:

1. the radiation safety officer;

2. the hospital acministrator, or other administrative official directly
responsible to the hospital administrator in the hospital's internal
chain of ccanand;.

3. a physician * specialist from each department where radioactive materials
are used; and

4. a representative of the hospital's nursing staff.

The names and qualifications of the conmittee members will be documented in the
cc.r.ittee's records, will be updated as necessary, and will be available for
inspection by the NRC.

c
.
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APPENDIX !!

MEDICAL ISOTOPES COMMITTEE *-

R espond tnlit y iceping personnel) are proper!y instru:ted as required
by Q 19.12 of 10 CFR Part 19.

The committee is responsible for -
4 Revie w and approve all requests for use of radioactive

1. Ensunna that 2:2 ind,viduals who work with or in the snaterial <ithin the institution.
vainity of radioactive snaterial have sufficient training
and experience to enable them to perform their duties 5. hescrite special conditions that will be required dur-
safely and in accordance with NRC regulations and gg a pmposed use of radioactive material such as

requintnents for bionsays, physical ex.ansinations ofthe conditions of the licenw. , ,.

,, , , . J 'i [ , u .crt, and special monitoring procedures.
Ensuring that 21 ua of radioactive 3[naterial is coa-

*
-

4.1. * - *:-- , > CP2.
ducted in a safe manner and in accerdance with NRC 6. Review the entire radiation safetyyrogram et least
regulations and the conditions of the licertse. a .nually to determine that all activities are being con-

* * i' ~ - ducted safely and in accordance with NRC regulations. .

Du ties and the conditions of the license. The review shall
include an examination of alt records, reports from the

The cornmittee sh211: radiation safety officer, results of NRC inspection,
writ:en safety procedures, and the adequacy of the

1. Be f amiliar with all pertinent NRC regulations, the institution's man.agement control system. ..

terms of the licenw, a_nd information submittert in v.jp-
port of the request for the license and its amendments. 7 Recornmerm3 remedial a: ion to correct any deficiencies

identified in the radiation safety prograrn. *

2. Revie w the tnining and experience of all individuals
who use radioactive material (including physicia: e, E. Mai .ta.in written records of a!! cernmittee rne-tings.
technologists, phydcists, and pharmacists) and deter- actions, reecmmendations, and de:isionsc

)*- mee that their qualificatict.s art sufficient ta enable
thera to perform their duties safely and in accordance 9 Ensure that the byproduct materia!!icense is amended.
with NRC regulations and the conditions of the licenw:. when necessary, prior to any changes in fscilities.

- equipment, policies, procedures, and personnel, as
t 3. Rablish a program to ensure that allindividuals whose specified in the license.
j duties may require them to woric in the vicinity of

radioactive materisj (e.g., nursing, security, and house- Meeting Frequency *

.

The medical isotopes committee shall mett as often as nece>,

'

sary to conduct its business but not less than once in each*

1 .

A sule a.s e s peere<f a.n 1998 ther would change the name.compoei-
d reon, and runctions est this committes. Calendar quarter.
; . . .

1

|

.
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Item 7 Cont'd |
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The following users:
Ronald J. Clearfield, MD
Frank D. Harrison, MD
Walter N. Zuck, MD
are listed on current NRC License NO.37-09016-01 for this
institution. No new names have been added,

o -
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APPENDIX C

INSTRUMENTATION

1. Survey Meters

a. Manufacturer's Name: Victoreen

Manufacturer's Model Number: 00858

Nu=ber of Instruments Available : 1

c/ minute
Minimum Range: O mr/hr to 300 mr/hr

Maximum Range: 0- mr/hr to 0.5 mr/hr

'

b. Manufacturer's Name: Baird-Atomic Inc.

Manufacturer's Model Number: 414
)

Number of Instruments Available: 1

Ranges:

Minimum Range: O mr/hr to 1,000 mr/hr

Maximum Range: O mr/hr to 3,000 mr/hr

J

2. Dose Calibrator
3

Manufacturer's Name: Radex

Manufacturer's Model Number: 4196-72DT

Nu=ber of Instruments Available: 1

a s. .

p %y e s
, 9
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3. Diagnostic Instruments

Type of Instrument Manufacturer's Name Model No.

Well Counter Searle 40-897 33-13, 49-26, 54-7

Thyroid Uptake Machine Scarle 8725

Micro Dot searle 00-003132

Ga==a Camera Searle 000-080077-007

Ga==a Console Searle 000-070024-029

4
.

O

. t e .m 9
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APPE!! DIX C

!!;STRUMENTATION

1. Survey Meters

a. Manufacturer's Name: Heath Company

Manufacturer's Model Number: RC-1

'Ju-ber of Instruments Available: 1

i

Minimum Range O tr/hr to .1 mr/hr

Maximu= Range O mr/hr to 600 mr/hr

b. Manufacturer's Name: Victoreen Instruments

Manufacturer's Model Number: 120085:
s

Number of Instruments Available: 1

Fanges: 0-5 r/hr

.

%

* W
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CAllBRATION OF SURVEY INSTRUMENTS

fs Check appropriate items.

4 1. Survey instruments will be cahbrated at least annually and following repair.

2.
Calibration wdl be performed at Iwo points on each scale used for radiation protection purposes, i.e.. at least up
to 1 Rfhr.

The two points =di be approximately I/3 and 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readings are within ,+ 10 percent of the calculated or known values for each point
checked. Readings within + 20 percent are considered acceptable if a calibration chart, graph, or respon.e factor,

is prepared, attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher
scales ase not checked or calibrated. an appropriate precautionary note will be posted on the instrument.

,

.

3. Survey instruments wi!! be calibrated

a. By the manufacturer

b At the licenwe's facility

(|} Calibration source

Manufacturer's name
Model no. _

Activity in millicuries '

or
Exposure rate at a specafied distance
Accuracy -

Traceability to primary standard

(2) The calibration procedures in Section I of Appendix D wi!! be used
or

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

X c. By a consultant or outside firm

asw G LLw:Ii . CRPw N,me

f2) Location - dlbrt,[ N.

7'
ii

(3) Procedures and sources

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

have been approved by an Agreement State;a copy of the Agreement State license, the
procedures, and a description of the sources are attached, and the consultenfs report will*

contain the information on

the attached " Certificate of instrument Calibration."
the consultant's reportmg form as attached.

I t

are describedin the attachment, and the consultant's report willcontain theinforn ation on
|

|
Y the attached " Certificate of Instrument Calibration." !

the consultant's reporting form as attached. i

!

;, =

.10.8-25
,

'

|
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CALIBRATION OF SUR"EY INSTRUMENTS

137
CsA. SourcesICN Model CCS0-20E Irradiator containing 19.4 curies1.

(as of 5/30/73), source W-748.60 o as of 11/16/77 (no model or
C

2. 62.8 millicurrie sealed
number). 226Ra needle, NBS #47428 - 11/i1/71

3. 9.9 1 0.7% milligram sealed

B. Traceability - Source Outputs
The radium needle is directly traceable to NSS

The exposure rate from the gamma source is measured at known
distances using Victoreen Model 570 Condenser R-Meter and appropriate
R-Chambers which are NBS traceable by calibration at Victoreen'sDistance versus
Regional Calibration Facility in Cleveland, Ohio.
MR/hr curves are plotted periodically to account for slight decayThese curves are used on a day-to-day
and to insure repeatability.
basis for routine calibrations.

C. Procedures Checks
1. Inspect or clean battery contact.
2. Check all battery for correct voltage.
3. Inspect cable and cable connecters.

Determine plateau region for detector..d 4.
Check high voltage for correct operating point.5.

/

D. Calibration MethodInstruments are nonnally calibrated to manufacturers instructions.
Typically the instrument is placed in a known field of radiation
whh.h approximates mid-range of slightly above and the meter is adjustedThen as a final linearity check, 2 points at approximatel
to within i 10%.
1/3 and 2/3 full scale for each range are checked for exposure rateWhen meter reading versus
readings at known exposure rate distances.
true, reading exceeds 120% the cause is investigated and instrument
repair is possible.

N

,

!

I
*% *
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APPEt tOtX D (Continued)
|
t
4

Scction 2

l
nE litetW FOR C Al. lith A l'tilN OF t>ust: cat.tHR A IOR * j

|
All ra.!m;.h u mu culh als must be a ,sayed for actnit y to .) r % ul h- net ctiuty of rach murte 9ehiractinr.

an accusaty <d la twrcent. The most common instrurnent for - t h u kcioun tim el
accomphdung thn is an ionization-type dose calibrator.1 he
instrument nant be checktil for accur Ate oteration at the time
of inst allation and perimhcally thereafter. t I m cas h ;urtt. pl 4 not a(tmty versu? the de

of the year on semi'og g Jph papet.
A. Test for the following:

5. l og the backr.round levels.
l. Instrument constancy (itaily)

2. Instrument accuracy (at installation and annually 6. Indicate the predicted activity of each source
thereaf ter) based on decay cakulations and the f $ percent

limits on the r.raph.
.l . Instrurnent linearity (at instattation and quarterly

thereafter) '

7 Repeat the procedure used for the Cs-137 source
4 Genrnetrical vanation (at installation) for all the cornmonly used radionuclide settings.

!

11. Af ter repair or adjustmc.at of the dow calibrator, repeat b. Vanations r,reater than 15 percent from the pre- k
all the appropriate tests hsted above(dependent upon dicted activity indicate the need for instrument |
the natu~ nf the repairs). re; air or adjustment

C. Test for instrument Constancy 9. Investigate higher than normal background levels
) to determine their orir.in and to elirninate them Mi

hrstrument conarancy means that there is reproduci- if possibic by decontamination, relocation, etc.
bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at k,:

least one relatively long-lived reference source such as D, inspect the instrument on a quatterlybasis to ascertain
C5137, Co-57," or Ra-226* * using a reproducible that the measurement chamber liner is in place and

E geometry before cach day's use of the instrument. that instrument rero is properly set (see manuf acturer's
Preferably, at least two rtference sources (forcuample, instructions).

, 3 5 mci of Co-57 and 100-200 uCi of C5-137 or 1-2
mg Ra-226 (with appropriate decay corrections) will
t< alternated each day of use to test the instrument's E. Test of Instrument Iinearity
performance over a range of photon energies and *
source activities. The linearity of a dose calibrator should be ascertained

over the entire range of activities employed. This test
1. Anay each reference source using the arpropriate willuse a vialof Tc-99m whose activityis equivalent to

instrument set ting (i.e., Cs-137 setting for Cs-137). the maximum anticipated activity to be assayed
- A.

-
..

'
2. Measure background level at same instrument set- i

ting, or check that automatic background sub- I. Assay the Tc-99m vial in the dose calibrator, and
'

i
,

traction is operating properly when blanks arc subtract background level to obtain net activity i '
inwrted in the calibrator. in millicuries. !

'
- 1 4

he ANst N e t.t s-s us -c.s.h,en ..J Us.se or tw,(*.s.he.co, L hpen sup I at nr. km A M 6, M, M. W
,

lonic elloa Chemhese tw the A .y .f R.J.newcti.tes - (A, e,se.a .tH hours af ter the initial may.,
Nes.oa el Sleader.se lasutv ec, Inc., 3 e 30 DronJ ea y, New Yneh , N.Y. <

s oo s a).

3. l)unir the 3G hour activity measurement as a start. |..
Ca s1 and He.226 are ans sutyegt to NMC t censing; the nepective ,pg point, calculate the predicted activities at O. i3, Easte speacy she.uld I e enaeulsed to deteradne its requireenente toe

,

8 e i
as me ,a sted.t. 6, 24 anel 48 hours using the following table: '-

i

i

l
item II) continit&l i

: i

10.5 27

1 1



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

A s1.:y Tirne * (hrj erction Ferror as in 1. irotlow rnnd societ,an saf ety prae.
.. tices to avnhi contammatinn and to minimire

0 31.633 radiasmn c a posure. i
ti 15.853

N I.995 J. Selrci one volurne as a standard (such at the
30 I volurne of reference standard used in perfornnnt
4h 0.126 the tnt f or in<trument accuracy!. a nd c.tculaie

the ratio of measurM activitics for each volume
Urmple : If the net activity measured at 3O hours to t he reference volu rm ac::vit y. This re pr e .cnts
was 15.625 mci, the calculated 4:tiviti:s for 6 and the vNeme correct n , Ic.:rne f CF).
45 houn would be 15.625 mci x 15.353 = 247.7
mci and 15.625 rnCi s 0.12fi = 1.9 7 mci. respec- hs:r Ir: If actm:mr 2 0: 102. amt 2 00 mci
tively. are meamree for 4 ' ad to mi volurnes and

8 0 * ' ' ' " " ' " " * " " # "" ' # * *4 On semi-log corrdinate paper, plot the
ceasured net activity and the 7cnOlctflated activity versus time. 4 in: W h w C F = - = 0. " '

2.G-t
, . . . . . -

. . . . . .

5. The activities platied should be withir' 35 prc:nt
, ,...i

of the calculated activity if the instrument is 4 Plot the cor:ection factors spinst the volurne on
linear and func:ioning properly. Errors greater linear paph paxr. Use this gaph to select the
than 15 percent indicate the need for repair or proper volume cornetion factors for routine
adjustrnent of the instrument.

; . -

assay of that radionuclide.
.

6. If instrument hneanty cannot be corrected. it will 5. The true ac:ivity of a sarnNe a calculated as

be nectsury is routine .tssays to use ei:hcr(a)an follows:
diquot of the cluste that can be accurately mea-
sured or (b) the paph constructed in step 4 to Inse Activity = Measured A:ivity a
relate measured activities to calculated activities. Correction factor

F. Test for Geometrical Vadation where the ccrree:iori f actor used is for the same
volume and g:om::: cal configura: ion as the

There may t:e si;niE:an t g:orne:rical variation in activi- sample n :asur-d.

ty measured as a function of:2mpic volume orconfigu-
ration. deoending en the volume and sin of theioni22- 6. Si:.ilarly. :hesame activity of Co 57 tn a syring:
tion chamber used in the dose calibrator. The extent may be campsred with that of to alin a 30-c:
of geornetnca] variation shcuid be ascertained for vial, and a cerr:: tion f actor may be calculated.
commonly used radionuclides and appropriate correc-

. .

. rion factors computed if variations are significant, i.e., 7. It should be nota 1 that differ:nces of 200 percent
r.r:ater than 22 percent. (Even thourh correction fac- irr-dese calibrater readingrbetween glass-and -g,
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower.
racy of :hes: 5.hould be checked.)When available from energy radionuclides such as 1-125. which should
the manufacturer, certified data on g:ometrical varia- be assayed in a dose calibrator only if the relia-
tions may be used in lieu of these measurements. bility of such an assaf can be established. Class

* *

tubes and syring:s ma y also vary enough in thick..

To measure vada: ion with volume of liquid. a 30-cc ness to cause si;tnificant errors in assaying I-125.
vial containing 2 mci of Co-57 or other appropriate Henc:. adequate correction factors must be
radionuclid:i a volume of 1 ml will be used. established.

I. Assay vial at the appropriate instrument setting. An alt:rnative to providing syringe calibration
and su btract background level to 'obtain net factors is to simply assay the stock vial before
activity, and af ter filling the syringe. The activity in the

syringe is then the difference in the two readings
2. Increase the volume of liquid in the vialin steps (with a volume correction if significant).

to 2. 4. E.10,20. and 25 mi by adding the appro-
priate amount of water orsaline.Aftereach addi- G. Test for Instrument Accuracy .. ..

__

, . , , ' , . e
tion. gently shake vial to miit contentsand assay [ ' * * ' ' ' 7.v '

Check the accuracy of the dose calibritor for several
radionuclides, including Cs-137. Co-57, and Ba-133-

f r cenri erwM ne used so one in.,a decunse place es ene. cased.1h,Auer i.enes saould de ,ne. red in wao.e hours sad carveenan using: appropriate reTerence standards whose activities
e

bn km M&M bI ceEmm Wm m@rdenere recens a eJf 4.fe of e * 6.02 hrwrn h.s been ne d en calculosan g
In-se conessenn fecron. U2 sources Iliat have been assayuj by NDS and docuanented.

v Itera 10 Cont'd
. n,-- i9
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'I he actnity t est 1. of Qc|e: c nse *.ours es used should UlprJt the above steps for other cornin.>nly v.cd.

ap;irosiniate time levets noren dIy encountered in clin- radionucti&5 for which adopite reference u ast-,

[ ie.il u se (e.g. , Co-5 7, 1 5 rui:Lculies) givinr, adequ a te arit' are avad.ible
sitention to soo n c tonti..orst. m I,1cn tif y in your-3
appbcation stie : tirec sources that y ou will use. State 5. 5.cep a 1o/, of these cahbista.n ( he '. .

s nac hde, ast.wity. and cabbration accuracy. The lower--

- emin a f ri nu- t.nolir ds (TeT>rn, Xe-133, I 12 5) 6. Cah br a tio n che k s i t. it sto not e en wnhin

nt b. . i u ih c h 11 i :. unc Nd ncu of .lan as t he + 5 percent inh ite that t he m.t:un ent * houldF,

4 ic t u al .a an r s r > f * o.c r.ored f or hmt accuracy. be rep.nre 1 or ad.:u.ted. If thn is riot pou.b! , a
< utib: a t ian f u t <r saould be c alculated for uv
p duon/ out::.e a u v > of r.,dionuchde s

I. Av.y mr v .d esenic stand ird in the dose calibra-
,u4-;'n ite vitire., and subtract the 7 At t he ...mc trur t he imtsu nten t h t*:n/ indiaue..e -

I ti o h ! .u n the tiet activit y. c alibr it e.f at t'i" .i * we's Ih tht) wit h t he re f er-n s'. 6

ent e t inda rd s. p: 2. a lon..-hve d soa r t e m t he
cab bt it or, se t || r i:e.t r o.n e n t, in t ui n, at t he v ari-

2 'c , I t . atot3 of 1 !cterminations, and. 3 e on. ra< hon 9cha, t t i n e.s o u d K' t .4 7 1-l ' i
Ju 7, fi UltS IM99m, 1-| 2 5 i s . ), m d I h. ol d t ! C a d M ..4

; These values raa v later bc used to check instru-
# rnent c.11ibr) tion at cath setting (af ter correcting
I 3. T he sr s y. at tivity detr.r mined in ste;) 2 should for decay of th: long-lived source) ithod re-
I ac t. w s:' th terrified activity of the reference qui:ing rnore reference standards. Keep a tor ol

..ittir. + 5 percent af ter deta) torrections. these initial and subsequent readings; .u n c
<
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4.

FACILITY DI AGRAM
(Prepare and Attach to Application)

Submit a detailed di. ; ram o f the facili ty, indicating t h e *. , p e fir: n . im
position, .: ri d *. h i c ' 'rof shielding that will be used for-

a. U.se an s t o ra g. ,1 Tc- 1n, genera to rs .s

b. Storage of radiopharmaceuticals (refrigera ted and nonrefrigerated),
c. Storage of radioactive was te, including decay-in-s torage prior to dis posal

as nonradioacti ve waste. (This area should be large enough to handle an
accumulation of used Tc-99m generators as well as other solid waste. :-
this area is located outside your department, describe how the materie!
will be secured. Co n fi rm that this area will be surveyed at least week'. '

d. Prepa ration and dispensing of Group III kit ra diopha rma c eu ti ca l s (e.g.,
l ead gl ass L-block) .

Identify adjacent areas across the walls from use and storage locations , and
show that adeluate steps have been taken to ensure that radiation levels i ''
unres;ricted ;reas do not exceed the limits specified in paragraph 20.105(b)
o f 10 CFP Pa rt 20.,,

\
.
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To insure t.ha t radiation l e .a c 1 :, in unre :tricted arean do not exceed
the linits specif t.:d in p ri r.i g r.i n h 20.105 (b) of 10 CFR 20, theoc areas

period of tino wi th a Q1 survey noter duringhave been surveyed over a
normal opera t ions of the Dic l e.t r Medicitte !) epa rtmen t .

Radia t io n 1cvels have been background (~0. 01 mR/ h r) o r no t .o r e
than 2 tine ; backe,round.
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:

PERSONNEL TRAINING PROGRAti

I. Individual s who work in or frequent res tricted areas will be instructed
in the i tems speci fied in 10 CFR 19.12 a t the time o f ini ti al empl oyme n t
and at least annually therea f ter.

This instruction will include:

a. All teres of the license pertinent to radiation sa fety

b. Areas where radioactive material is used or stored.

c. Potential hazards associated with radioactive material

d. Radiological safety procedures appropriate to their respective duties.

e. Pertinent NRC regulations.

f Rules and regulations of the-license.

g. Obligation to report unsafe conditions to the radiation safety officer.

h. Appropriate response to emergencies or unsafe conditicas.

i. Right to be informed of ,their radia' tion exposure and bicassay results.

j. Locacions where the licensee has posted or made available notices , copies
of pertinent regulations, and copies of pertinent licenses and license
conditions (including applications and applicable correspondence), as
required by 10 CFR Part 19.

. . . _

II. Individuals whose duties may require them to work in the vicinity of
licensed material will be informed about radiation hazards and appropriate
precautions at tSe time of initial employment and at least annually thereafter.
This information will be provided initially at hospital employee orientation
sessions and annually thereafter at in-service meetings .

. .

Item 12
Page 15
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APPENDIX E

ritOCEDunEs FOR OHDEHING AND ACCEPTitJG DELIVEHY
OF H ADIOACTivE MATEHI AL

1. i he Supervisory Nuclea, Mediane Technologist w Ul (!) A wri::en styaest * *dl be c h:2b cJ fran ine
place all orders for radioactive raaterials and will ensure physici.in -50 wdi perform the procedt:re.
that the requested ma terials and quantities are auth-
orned by the licenw and th.et po'.s.: .. ton limits are not (2) Persons or tmni th* ma terials will refer-
e x ceede d ence the phvacian's w itten request when

placing the order. The phy-deian's request;

w t'] indirn :a: ,t, (crnpaund, actii tty
2. A system for orsterir:g and receiving radioactive mate- le vel. e t c.

rials =;UI te established and maintained. The system
wCI consist minimally of the following. (3) The physician's wntten request will t< ref-

crrneed when receiving, qwning.or storing I
the radioactrve material

a. Ordering of routinely uwd materials
c. It is essential that wntten records" be rnanntuned

*

for a!! ordering and recei.'t procedurrs.
(!) Written records that identify the as.otope,

compound. activity Ic.cis 2nd supplier. 3. During rormal workins leurs. camers will t>e instrue:cd
etc.. -01 te used. to deliver radioactive packag s directly to the Nuciese !

,
Medicine Departrnent.

-(2) The written records wul be referenced when 4 During off-duty houri, security personnel or" other
openinA or storing radioactive shipment. designated individuals wi'l ampt delrwery of radiate- i

~

tive packsges in accordanet wi:h the procedures out-
lined in the sample mernorandur. t cfow.

*
b. Ordering of speciauy used materials (e.g., thera- ta are, c.., or ereci.: o,om. trse pn y.ae.a's wriesen r a... a

'' 8"" P" * '' #P 5" " 8 0 ' '* i "' '" *"8 ' "'" * " I' "" ' ' d * " d ' " * d'"peutie uses) esasyed prme to sts edenemistra teo%

SAMPLE" MEMOR ANDUM
MEMORANDUM FOR: Security Personnel i

.

FROM: Hospital Administrator !

SUBJECT: RECEIPT OF PACrJGES CONTAINING RADI0 ACTIVE MATERIAL
~

'
.

Any packages containing r'adioactive material that arrive between 4:30 p.m. and 7 a.m.
or on Sundays shall be signed for by the Security Guard on duty and taken ir: mediately ,'
to the Nuclear Medicine Department. Unlock the door, place the package on top of the ;
counter immediately to the right of the door, and relock' the door.
If the package is wet or appears to be damaged immediately contact the Radiation
Safety Officer. Ask the carri' r to remain until it can be dtermined tha t neither hee
nor the delivery vehicle is contaminated.

** RADIATION SAFETY OFFICER

"0FFICE PHONE

"HOME PHONE
> -

;

"On the actual memo that is used, this information will be filled in and updated as
n eces sa ry.

.

.

Item 13
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pitOCEDUHES FOll SAFELY OPENING PACKAGES
CONTAINING il ADIOACTf VE MATElll AL

1. Specht requhennts udi t c followed fer paetages con-
( 2) Open inner pack .gr and verif y th4t i. ntaining quant tio of r.idioactae matertal in esceu of

ten;s agree with thow on packmg sh p.the Type A quantity twots as specified in piragraphs
312M(aKI) and (cNI) of 10 CFR Part 'O (anore than

Compare requisitinn.* pic king she, and
label on bott!c20 Ci for M#W and Tc 'vn). They wdl be anonitored

for surface contamination and c a ternal ra.hation ic* els (3) Check integrity of fin d murte cont.onerwithin 3 hours after receipt if reu i.ed dunng working
(i e , inspect for break age of wh or wh'

hours or within 14 hours af received af ter working
hours, in accordance with the requirements of para- inss of liquid. and divn''r.itian of p,ck -

aginf r uteri;'.
graphs 31205(a) thro gh (c). A' shipmcats of hquidsd,

{ greater than exernpt qu antities will te tested for leak.
( t) Check also that shipment does not exceed; age. The NRCRegion210ffice wi!! be notified in accord-

posscuion limits.,

ance with the regulations if rernovable contamination
exceeds 0.01 pCi/ICO cm? or if esternal radiation

{ levels exceed 210 rnPJhr at the package surface or f. Wipe enternal surface of final snurce containerj 10 mR/hr at 3 feet (or I in).
and remove wipe to low back .rnund area. Anay? 7

i 2. For a!! packages, the fo!!owing additional procedures the wipe and record arnount of removable radio-
2

for opening packiges will be carricJ out ' activity (e c., pCi/MO cm , etc.). Check woes
with a thintnd-window G.M suruy mettr, and

Put on ,tloves to prevent hand contamination. take precautions against the sprend of contirnina-a.

tion as necessary.
'-

b. Visually inspect package for any sign of damage
4 (e.g., wetness, crushes!). If darnage is noted, stop
I:$ ,, ' procedure and notify Radiation Safety Officer. Monitor the packing rnaterial and packages forg.

h contaminatmn b-fre d! eiraing
c. Meuure ex posure rate at 3 feet (or I m) from

(1) Il contaminated, treat as radioactive waste.) package surface and reccrJ. If :.10 mR/hr sto;>
procedure and notify Radiation Safety Officer.

(2) If not contaminated, obhrerate radiation
Measure surface esposure rate and record. If labels before discarding in regular trashd.

>200 mR/hr, stop procedure and r=>tify ibliation
Safety Officer.

3.
Maintain records of the results of checking each sucbge,

Open the package with the following precau- using " Radioactive Shinnent Receipt Record"(sce nex tc..

tionary steps; page) or a form containing the same information.
i

f (1)
5

Open the outer package (following manu-
factu rer's directions. if supplied) and *a

toremove packing slip, the c. or sped.: o, der, (e.g., ther epr Joses), alus compose*
with physkeen's wntien request.

*
.

4
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APPENDIX G

I r.~.'%
} I[ Gf Nf H A L H tJLES FOR SA F E t>'.E Of H ADIO AC TIVE f.1 A T CHI ALK.1

<

r.
.

l.
~

Wear laboratory costs or o!% r prMective clothing at sty ss the or.!er wr lten fay the phy ucian wh > wJI
all tinie s m areas w her e r n'insc rive m a terials a r e u ,ed. perforni the peacedure.

2 Wear d npm.a tde gloves it d tones wh@ handhng 7 Wear pe r.onoci monitor m,* dc.it es(fihn bat.c or 11.1)),

radioactive ma:erials. at a|| tunes while in Jie n where' radioactive matcra sh
are used or stored. Ihne devices should be worn at

3. Monitor hands and clothmg for t antainmatum af ter c he .t or * aist lev c!. l'e rsonnel nionatoring de v an W o
each procedure or tiefore leaving the areJ. HM be i'ig worn to monitor occupational c upmo#rs

h should be stored in a designated low background area'l 4 Al ays use syrmge shicids for routine preparation of.

DJ!ient dOsts and .sdminMt r a| ion lo paIIents. e t c e p! m h We ar 7 j D Imger lydget dur s;g(Ig(san Of 3 ne r a tic s n !3

sircunn!Jnces such as pediatric caws when their u se preparation, assay, and injection of radiopharniaceute
c

would compromiw the patient's well.t.cing. In these cats.
}j exceptional caws, use other protective meth >ds such
I as remote delivery of the dow (e g , through u ,e of a 9 Disen of r.wficactive waste only in s;ccially &si .nJted) t ut terfly valve). f

T and properly shielded receptaeln.
:
! 5. a

.-

Di rot eat, drink, smoke, or a;vly councrics in any 10 Never pipette by mouth.
1 area where radioactive material is stored or uwd.
k 11. Sarvey r.cncrater, kit preparation, and injection armi
' b. Do not store food. drink, or perunal effects with for con: amination af ter each procedure or t the en?
. radioactive material

9 of the day. Decontaminate if necesury.
e

6 a. Ass.sy each patient dose an the dose cahbrator prior ! 2. Con fine radioactive solutions in covered container -/$ to administration. Do not use any dows that differ
plainly identified and tabeled with name of compound.INr.V from the prescribed dose by more than 10 percent. radionoclide, date, activity, and radiation level, ifMW
a nn hca hte

b. For therapeutic oncs, also check the ;utient's oame, 13. Always transport radroxtive materiJI in shirl& d
the f adioruclide, the chemica! form, and the activ- containess

)
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APPEfJDIX H

Er.iEitGENCY PaocEOUit E S

Minur Spats 1 SHIELD Ilit SOURCE f f pova bic, t he spill should

be shielded, but only if it cJn be done without f ulthts
I. NOTIFY: Nonfy persons in the area that a s; iu has con t a min a t io n or wthout significantiv m er e mn.-

occu rr e d. your rad.ation c i pesu re.

2. PREVENT TH E SPREAD Cover the spill with ahsorb- 4 CLOSE THE Rv3M- Leave the room and lock thc
en: paper. Ou,M u to present en:r

3. CLEAN UP: Us: dts;osable gloves and rernote hardling 5. CALL FOR HELP: Notif y the ft.diation Safet y Offi
tong Carefully fold the absorbent paper a nd pad. In- cer immediately,
sert into a plastic bag and dispose of in the radioactive
waate container. Alsoinsert innthe plas:ie bag all cxher 6. PEP.SONNEL DECO.VTAM!N ATION: Contarninated
co nta r.iin a t e d m eterials such as dispos 2 ble riov es. cic<hin;; could be rer.=ned and stored for further ev ah -

ation by the Radi2 tic., Safety Officer, If the spi!!is on
!

4 SURVEY: With a lo+ range, thirrwindow G-M survey the siin, flu .h thorou*fJy and then wash ' wit'. rnild
meter, check the area around the spdl. hands and soap and luiewarm water.

clothing for cont:rninstion.
*R ADI ATION S AFETY OFFICER :

5. REPORT: Report incident to the Radiation Safety M3FFICE P!f 0NE:
Offier. *HOME PHONE:

* LTERNATE NAMES AND TELEPHONE NUM3ERSMaior Spuls A
DESIGN ATED li f R ADI ATION S AFETY Or;FiCE R.

1. CLEAR THE AREA: Notify all per:ans not involved
h in the spi!! to vacate the room. ~ ~ ~

2. PREVENT TH E SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to clean it up. Confine
the movement of all personnel potentially cont.ami-
nated to prevent the spread.

.

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

.

.

'On the actual copy that is posted in the nucl ear medicine departnent, this infomat
wil be filled in and updated as necessary.

;

!
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A Pf*E N D IX l

Af!E A SURVEY PHOCEDUH55

b
1. All clution, preparation, and injection areas will be 5. A permanent record will t,c kept of all survey results,

surveyed daily with an appropriately low-range survey including negativc resultL The record -t!! include -
meter and decontaminated if necessary.*

a. locatinn, date. and identification of equipment
1 Lat. oratory areas where only small quantities of rado- und, induding the wr.a! number and pertencnt

a:tive material are used (less than M #Ci) will 1 e counting effiuc ncies.

surveyed monthly.
h. Narne of person conducting the survey.

5. Waste storag: arcaa and a!! other Isboratory areas wi!!
be surveyed weekly.

'~

c. Drawing of arca rurveyed. identifying relevant
features such as active storage areas, active waste

4 The w ekiy and monthly wiveys will condit oft a re a s, e t c.
'

,
,

* * *

d. Measured exposure rat es. keyed to location on the
A measurement of radiation levels with a survey drawing (; mint out rat:s that require correctivea.

meter sufficiently sensitive to detect 0.1 rnR/hr. a ction).
,

D:tected contamination levels, keyed to !xa-h. A series of wipe tests to measure contamination c.

levels. The rnethod for performing wipe tests will tions on drawing.
te ufficiently sensitive to detect 200 dpm per

3ICO cm for the contaminant involved. Wipes of f. Correctin action taken in the case of contamina-
clution and preparition areas or other "high tion or excessive expcsur: rates, reduced cor,-
bicknound'* aress will be removed to e low back- taminacion levels or expesu're rates after corree-
e. mund ma for meuuremet. tive a ctiori, and .ny a, propriate com rnentt

.

6 a g e .v~r. eere na .t=wa sl e s po.or .n fou nd. oat r t h' 6. Area will be clean,ed if the contarn nation level exc:cd.
*

|
J.ie. e n. .* n u r.c.non or a n. p.v.on pe rf ocmin s t h. r--7. .a o the
. rve r r..a t. -u n. co nes.d. 200 dprn/I00 cm'.

.

.

.

.

i

\-

.

D .

.

.

eO

,

*
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APPENOlXJ

WASTE DISPOSAL

Note : I n e i: = of t he recent problems with shallow-land burial sites used by c.>mmercul wasic dispou!
fitrns. NRC as encousafing its licensees to reduce the volune of wates wnt to these facihtict
important steps in volume redaction ate to se;;tegate radioactive from nonradioactive wate, in
held short. lived radioactive waste for decay in storare, and to rd:2w satWn materuh in the
umtary sewer u. .iccordance with 20.303 of 10 CI'R Part 20.

I. Liquid wtste wi!! te disposed of (check as appropriate) N/A Dis;msed of by commercial wasrc disposal vrw
ice (see also Item 4 bcInw)

Y in th: s.anitary sewcr system in accordance with
,

U/A20.303 of 10 CFR Part 20. Other (specif y )
-O r-

US By commercial waste dispoul service (see also
item 4 below).

.* 3. Other solid waste will be (check as a ppropria te )
X See 73

.

Other (specify):
. .

X Held for cecay * until radution levels, as raca-

surrd in a icw back;;round area with a low-level
survey . ster m) with all didding renovel havc

2. Mo-WTTc-99m g:nerators will be(check as appropriate) reached background Icvels. All radiation lilw.h

will be removed or obliterated, and the waste
X Retu ned to the manuf acturer for disposal. will be dis;>owd of in normal trash.

-Or-
I Held for decay * until radiation levels. as mea- N/A Disposed of b.v commercial waste dispoul serv-

'

surt.1 m a low badge.und area with a low-level ic (see also item 4 below).
survey r rter and with all shi:Iding r moved, have

(, teac.9:d backcound leve!s. All radiation labels .._ Othe: (5, ecify )
will be re: oved or obliterated, and the generators
will be disposed of as normal tras.h.**

4 The commercial waste disposal service urnt will N,

De sure that wuste senrage stees e oescribed in llem Il anal
tties ther are siervered peekwswa667 (item 17). N[A

' Theve senerefors mer consein f amg4ived reosobosopic contemi- (Nante) ' (Cit y, Sta te )
-- n ea ts. *Th.ee f orer ane poves tor cn umas -*il be segres sled sa th at

the r mer t>e monitored Ser*.cierey to esiswee deesy to hec h emendt

levels prioe to d**r**d. NRC/ Agreement State Licenw No. yA

e
a

@ e

.
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APPENDIX K
'i
m'

i H ADI ATION SAFETY PROCEDURES Foil'

THER APEUTIC USE OF R ADIOPH ARMACEUTICALS*

|

8. f4ndispna ble items use d f or :hese patients wdi t.- tale j
1. A!! ;utients tmted with ble, or Au 19$ will be placed in plastic hags in the ;utient's room .ad wUl be checkes

i
'-

in a prmte rom. that taas a toilet. The large surf aces for contamination by the Radiation Salcty Offger m f
in the room and tulet a ren that are more likely to be his desislice, items may be returned for normd uw
contaminated -dl b- mvered with absorbent pads or held for decay. or decontaminated. as appro;riate
prot ectiv e material as a ppropriate to the amounts of
contamination to be e s pectel Attention should be

9 If urine and vomite from 1131 tha t.py p.tietos art
pven to oNects hiety to be touched by the patient. collected. they wd! be stored for dec ay in the rd.oac
eg, tele;onced.orknohs and other items that would tive waste storage area. Such stored w astes wn! M re
be difGeult to demntaminate, l'iastic bags or wrappings (2ined until they b m teathre backcound Ic.cb. a
that are w ater;'rmf an d easily dist'ouble should be measuied with a le utiu m meter. They m M:
'used on the un4ter itern be relend to the sanitary scwet systern.

*

2. The t=tient's room will be properly posted or attended Before a therapy patient's room isicandgoed to arothe10.
in secordance with { G 20.203 or 20.204 of 10 CFR patient, the room will be surveyed for contaminado
Part 20. - i:-

,
- and decontaminated if neeenary, and all radio.cti,

~ waste and waste containees will be removed.
1 Surveys of the patient s room and surrounding areas

- will be conducted as sann as practicable af ter adminis.-
tration of the trratment dow. Exposure rates will be I I. Nursing Instructions

measured :t the patienti bedside and 3 feet (or 1 mi Nurses should spend only that amount oi ton
from tre patient af ter adrninistration ar4 at the erstrance near the patient required for ordir.ary nvrw

a.

to the room. T'.e Radi. tion Safety Officer or his desig-
nee will then determine how long a penon maf ternain

care. Specsal restrictioris nuy be noted on the po
caution shec t on the istient's chart. Nanes s?.elat t h ese po tions and wili post these times on the read these testnetions before adininisterug i

patient's chart and on his door. The results of daily the patients. C2R the Nuclear Medicine Dept
rurveys wiH be u,ed to ttcalculate permitted times. r ent or the RadbGon Safety OfGeer with an
which wil! de posted on the patient's chart and on his questao ns aNut the cart of these patent

f* door. Nursing personnel who attmd the patient vi
wear per3cnnel monitoring devices s ad ixd I"

4 The form. Nursing Instructions for Patients Treated the Radbtion .%fety OfGce. -

with P4csphoruw32. Gold;Iod, or lodine-131 (or a
-

similar form containing all the requestedinformation). Visitors will belimited to those 18 yean of act a
will be completed irnmediately after administration of b.

over unless othet instnactions are noted on tlthe treatm ent Jose. A copy will be posted on the,

precaution sheet on the patient's chart.
patient *s chart.

, ,

Patients must remaia in twd while visitors are
5. Radiation leveis in unrestricted areas will be maintained-

the rcem and visitors should remain at ! cast 3 fe
c.

less than the limits specified in paragraph 20.105(b) of
(or I m) from the patier.t..10 CFR P:rt 20.

6. Alllinens will he surveyed for otrtamination tefore being d. Patients containing rMioactive materials are to
conGned to their rooms except for specialme

removed from the patient's toom and. if necessary, will cal or nursing rurposes arproved by the Nucle
be held for decay. Medicine Department.

7 Disposable plates, cu;n. eating utensils tissue, surgical No nurie, visitor, or attendent who is pregus
stre* sings, and other similar weste items will be placed should be permitted in the room of a patient w

c.

in a specially designated container. The materia' will be has received a therst,cutic amount of rulioactav
collected daily by the Radiation Safety OfGcer or his ~ until the patient no lon;cr presents a radiati
designer. checked for containination. and disposed of

hazard. Female visitors should be asked whetia ppropriate.as norm a! or radioactive waste, as
they are pregnant.

_,

f. Attending personnel should wear subtics or s

f' ' N sure to s nmit . campse s, ee.poa.e t., leern t en sa add. tion ta posable plastic gloves when handling urin-
) re te, enc.n, pmc.oo,,, . A p pend . K.

.

.

Page 23.

.

Item 19
_



any ana t e rial ct4ainnf fr cam tisN My ti the t= tien t.
. _

..................u.....,e,,un
,

. Wa sh gloves before rernoving and then will lie uvd by patients who arc Ircatedwash~

ha. ids /The glons shousd te left in the patient % with 1 131

room in the desynstest watt container These
(4)xloves need not be sterite or surgical in tvtm Vorniting within 24 hours af ter os.1 admir .

istration. unoa ry inc>ntinence. or c secsun
Dispouble items should be used in the care of sweating within tre first 4A hours m.ry resuaK.

in contamination of linen and floor In anythese patients. =henev er punible. These items
should be placed m the desunated waste contain- utuation where th: patient's room rnay N
er. Conta:t the Radiation Lfety Officer or in containinated or if rx!icactive urine anl/m
designee for proper dispoul of the contents of !cces is spilled durmg collectwn. call thc
the designated -aste coritainer. Radiation Safety Officer or his designee,

Ent. . Meanwhile, handic di con-
h. All clothes and bed linens used by the patient tarninated material with dispoubic /Jmes

should be plac:d in the laurmfry bag povUrd .ind and avoid spr .ading contamination.
should be left in the patient's room to be checked

fMby the P.:diation Lfety Officer or his dengnet. Keep all contaminated wastes and vomstus
in phstic bags in the patient's room for

i. All nondisposable items should be p! aced in a tHtposal by the RadiatioriSafety Officer or
;.lastic bag and should be left in the patient's his designee. Fects need not be routinely
room to be checked by the Radiation Safety saved u.wicu ordered on the chart. The same
Officer or his designw. touet shos.1d be used by the patient at all

tirres ar4it stou.d be wilflushed(3 times).j.
Surgical dressings should be chansed only as The Radiation Safety Officer will esta blish
dirtcted by the rhysician. Au-lM leaking from a procedures for dispoul of wastes her
puncture wound inry stain the dre: sings dark red item 12 below).
or purple. Such dreesirgs sMuld not be discarded

I.but should be collected in plastic han and turned if a nune, attendant, or anyone else knows or
over to the Radiation Safety Officer or his desig- suspects that his or her skin or clothing includinp
nee. Handle these dres::ings only with tongs or shoes, is contaminated. notify the Radiatiors
tweeters. Wear disposa b!c g. loves. Safety Officer or his designee immediately. This

per on thould remain in an area adjacent to the
k. For 1-I31 patients: patient's room and should not walk about the

respital. If the h:nds become contaminated, wash
(1) To the degree pmsible wit'1 cooperative them immediJtely with Soap and water.

patients, urine ws!! be ce!!ected in special .

containers;rovided by tne Fafiation Lfety If a therapy patient should neeti emergency sur.
rn.

Officer or his designee. The patient :hculd gery or thould die, notify the Radiation Safety
be encouraged to collect his own urine in Officer or the Nuclear Medicine Department
the container. If the rm tient is bedrioden, a immediately.

separate ur:nal or bed pan should be pro-'

vided, The u: nal or bed pan should t'e When the patient is discharged. call the Radiation
n.3

flushed sevent times with hot seany water Sdery Officer or his designee or the Nuclear Medi-
after use. eine Department and request that the rmm te sur-

,

veyed forcentamination before renaking tN ttrrrt
(2) If the riurse helps to co! ject the escreta, 12. Waste Dopouldisposable ginves should be worn. After-

ward, hands should be wished with the
gloves on and agairs after the gloves are re- Wren contami. ated wastes are transported to the Waste
rnoved. The gloves should be placed in the Storage / Disposal area, precautions will be taken tu
desiernated waste container for disposal by minimite en ternal inadiation of personnel. Stored

,the Radiation Safety Officeror his designee. wastes will be shielded to rnaintain exposure to pet
sonnel in testncted and unrestricted areas ALAR A.

.

a,.; :

i

|
,

*p .

. y v.\'.;*

Item 1c)v
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.

NUHSING INSTRUCTIONS FOR PATIEN T'; THC ATE D WITH
PHOSPHORUS-32. COLD 103. OR IODINE 131

Pa ne n ti .% me _ _ _ _

Room N<t __ __, Ph y mia n s N a me

Railioisotope Administereil: _ _ _

Date and Time of Adinmistration

Oose Received: Method of Administration:

Ex posure R e ten in m R/hr

10 feet from bed3 feet from bedDate

.

-.

._

(Comply with all che:Acil stems)

1. Visiting time permitted:
_.

2. Visitors must remain frorn patient.

3. Patient may not leave room.

)
.

4 Visitors under 18 are not permitteil.
.

5. Prepant visitors are not permitted.

_ 6. Film or TLD badges must be worn.

7 Pocket chambers will he worn Inr supplementary personnel monitoring of individual tasks.

8. Tag the following objects and fill out the tag:

door chart
.

*

_ hed . wrist

.9 Dispouble gloves must he worn while attending patient.

10. Patient must use disposable utensils.

II.
Allitems must remain in room until approved for removal by the Radiation Safety Officer or his designee.

I 2. Smoking is not permetted.

13. Room is not to be reitased to Admitting Office until approved t y the Radiation Safety Officer or his desaxnee.
_

14 Ot her in struc tions.

Its cue of an emergency contact:

# .
RSO ~

On-duty /Off duty Telephone NumbersName
.

s

Item 19
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NOTE:
THERE HAVE BEEN NO CHANGES IN THE LAYOUT OF THE NUCLEAR
MEDICINE AREA OR IN THE USE OF XENON-133 SINCE THE USE OF
XENON-133 WAS APPROVED BY THE NRC FOR THIS FACILITY.

THE FOLLOWING INFORMATION WAS THAT ORIGINALLY SUBMITTED AND
IS INCLUDED FOR THE SAKE OF COMPLETENESS.

)

c. .

|

p ojpl. QG
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Item #21 Radioactive Gases (Xenon-133)

A. Quantities to be Used

1. Patient information

a. Four studies per week
b. Ten millicuries X-133 per exam

2. Desired Posession limits

a. One Hundred Hillicuries

B. Use and Storage Areas

1. See drawing of area

2. Ventilation indicated on drawing

3. Room is under negative pressure

C. Procedures for Routine Use

1. All Xenon-133 ventilation studies are performed using the Xenon
ventilation study system supplied by:

Medi Physics, Inc.
5801 Christie Ave.i

P.O. Box 8684
Eoeryville, California 94608

1
2. Breathing Bay is contained in lead lined shielding unit supplied by

Medi Physics; Model #5029. (Picture enclosed)

P 3. Nose cla=ps and/or total face mask used to minimize leakage i

!

D. Emergency Procedures

1. Evacuate area

2. Provide more adequate ventilation to increase negative pressure of room

E. Air Concentrations of Xenon-133

1. Maximum amount of activity used per week: approx. 50 mei

2. Estimate of Xenon lost during use and storage: approx. 20s
|
l3. Air flow--minimum available 180 cfm |
i

5
4. Air flow--minimum required 15 cfm

.. -
_

YU
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F. Methods of Disposal

1. Through E/haust System

6
a. P.aximum amount released per year is approx. 2.08 x 10 uci/yr

b. Flow rate of hood approx. 180 cfm min.

12
c. Air flow per year 2.68 x 10 ml/yr

d. Average Concentration

6
A 2.08 x 10

6= 0.07 x 10 uci/mlC = -- = 122.68 x 10y

)

|

|

|
|

.
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menon x2133v.s s,tvontiiriion study sysiem) xonon x.133 v s.s. (voniiteiion study sysism; q$*

IE NON Ee 133 DiegnosMe E E NON Ie 133 Otegnostia

(enon Na 133 edherts to some plasttCs and rubber End e Instill E.pprostmstitly 500 me of medicts gr$de oxygin in
should not be attowed to stand in tutWag or respirator con- the beg through the CO absorber cenister for each min- ,,

toeners for such unrecognized toss of redtonctivity from ute of enticipated rebreathing time.

th3 dose for administeetion may render the study . song the peHent with his back against the f ace of the cot-
WegnoeHc. limator of a scintistation camere posilloned to ottow imag- )

iIng of the desired poetton of the tungs.When a diverQ ng j
*

costimator is used position the patient so that both tungs
ADVERSE REACTIONS are in field view I

!Adverse reactions specifically attribut able to Menon Xe 133 * Ctamp h patW e m
have twW been reported |

USE OF SYSTEM
When the Key is Irdttetty turned 180*the plastic conte 6ner

DOSAGE AND ADMINISTRATION ''"0" " * * U** ' *** ' " ' '# '"

. The recommerided activity range for pulmonary ventitetton in the event that the Key is defttcult to turn, gently top the'
studaee in the everage pellent |FO kgl is 2 to 20 mC4 (0.03 retainer ring (Figure I. El When the Key is turned gO'the
to 0.3 enCS/kgt system le closed. ,

' instructions are given below for single breath study tollowed
e to essay the acttvity of the Xenon Ne 833 pelor to

' ' ' * #* * * * *
administration. caretutty remove the screen plug

trom one end of the vetve-shleto (B of tigure il and shake
Single Dreathout the plastic capsule.tas6ng adequate radiation protection

techniques. The capsule of Xenon Xe 133 can then be es. 1.lleve the patient breathe normally through the

se ed in a precolibt eted lontretlon chember. mouthpiece

2. (el For a sharp dose, have the petlent e nhale complet ety
and hold his breath. Turn the Key 180*.

PitEF'ARAf TON FOR USE (bl For e dittuse dose. have the patient inhale through
e AssemtWe the Xenon 133-V.S S. es shown in Figure 1. the mouthp6ece and hold his breath. Turn the key ,

o Piece the breathing-cottection beg in a stattebte radiation 180*. Instruct the petlent to eshele mealmelty

shleid. through the mouthpiece
*
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N 127-313

XENON GAS 7A3 - -

.

:.

a% j ,;
Removes xenon from exhaled air bS$_5Q *

F
Adjustable flow speed.-

~

* Optimum Absorbtion efficiency.
Selectable Washout time. ;;

.
'

. Automatic shut-down. jh
Q'

. Trap effluentis virtually devoid of .-
radioactivity. g[

,

* Easy cartridge replacement. ig . . .(4;'.L ,

Now Xenon can be efficiently removed from exhaled air
without the awkwardness and expense of venting to the
outside. Such venting is regulated and may be completely
prohibited by NRC or state law. The Atomlab 127 313
lead shielded Xenon Gas Trap draws air through a bed of
specifically compounded activated charcoal aggregate. As
expelled air migrates through the cartridge. radioactive CARTRIDGES LAST LONGER * * * *
xenon adheres to tne charcoal aggregate and eventually
decays. The cartridge is designed. packed and mounted to
give optimal adsorbtron ef ficiency and prevent '' channeling" ;

|and " walling" of the gas. The trap effluent is virtually de- d D
-

void of radioactivity. The patient output is gently drawn in
by an induction vacuum pump; flow speed can be adjusted ,

and monitored to assure patient comfort. A timing device f -

.% .

#
allows the operator to choose the desired washout time (1 |

to 15 minutes) and automatically shuts down Svhen the study | '

g I e
.

is completed. A pilot light indicates when the unit is in i

opera tion, d )
- wmj==

,w i

The 127 313 Xenon Gas Trap can be easily integrated into
-

j .g

any 133Xe system or may be used independently as a pa- , i

tient exhalation unit. The 1/8" lead shielding makes ex- .
|V,

ternal radiation levels negligible. A dessicant cartridge on O Q
the output line functions as a water t ap.

.

The activated charcoal has been chemically treated for*
SPECIFICATIONS:

extra absorbing power.

Size: 18"x19"x34"
The charcoal has been packed in the traditional verti.*Mobility: Rolls on 4" casters
cat position to prevent ges channeling.Weight: 125 Lbs.

Finish: VMite Formica d i h W sil m h m m me

Power: 115V. slowly for maximum trapping.
Controls: On Off/ Timer switch. Pilot Light. Air Flow

You can adjust the flow speed.Controls *

I 127 313 Xenon Gas Trap . . . . . . . . . . . . . . . . $ 895.00 * The built in timer outomstically turns the pump off at
127 318 Disposable Cartridge . . . . . . . . . . . . . $ 200.00 the completion of the study.

,

.

t.a ....

| Atomic Products Corporation'

9 Center Moriches. New York 11934. U.S.A.
(516) 878 1074 g) Q,
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CITIZEN GENER AL H@ PITAL
NEW KENSINGTON, PENNSYLVANI Ao

I

gL August, 1980

Reviewed 3-29-84

I. Management Commitment

a. We, the management of Citizens General Hospital are
committed to the program described in this paper for
keeping exposures (individual and collective) as low
as reasonably achievable (ALARA). In accord with this
commitment, we hereby describe an administrative
organization for radiation safety and will develop the
necessary written policy, procedures and instructions
to foster the ALARA concept within our institution.
The organization will include a Radiation Safety Com-
mittee (RSC) and a Radiation Safety Officer (RSO).

b. We will perform a formal annual review of the radiation
safety program including ALARA considerations. This
shall include reviews of operating procedures and past
exposure records, inspections, etc., and consultations
with the radiation protection staff or outside consultants.

c. Modification to operating and maintenance procedures
and to equipment and facilitics will be made where
they will reduce exposures unless the cost, in our
judgement, is considered to be unjustified. We will
be able to demonstrate, if necessary, that improvements
have been sought, that modifications have been considered,
and that they have been implemented where reasonable.
Where modifications have been recommended but not
implemented, we will be prepared to describe the reasons
for not implementing them.

d. In addition to maintaining doses to individuals as far
below the limits as is reasonably achievable, the sum
of the doses received by all exposed individuals will
also be maintained at the lowest practicable level. It
would not be desirable for example, to hold the highest
doses to individuals to some fraction of the applicable
limit if this involved exposing additional people and
significantly increasing the sum of radiation doses
received by all involved individuals.

I
I

(
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II. Radiation Safety Committee (RSC)

a. Review of Proposed Users and Usee

1. The RSC will thoroughly review the qualifications
of each applicant 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 to maintain exposure
ALARA.

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

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

b. Delegation of Authority

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

1. The RSC will delegate authority to the RSO for
enforcement of the ALARA concept.

2. The RSC will support the RSO in those instances
where it is necessary for the RSO to assert his
authority. Where the RSO has been overruled, the
Committee will record the basis for its action in
the minutes of the Committee's quarterly meeting.

c. Review of ALARA Program

1. The RSC will encourage all users to review current
procedures and develop new procedures as appropriate
to implement the ALARA concept.

2. The RSC will perform a quarterly review of occupa-
tional radiation exposure with particular attention
to instances where Investigational Levels in Table I
below are exceeded. The principle 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..

. _ _ _ -
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3. The RSC will evaluate our institution's overall

efforts for maintaining exposures ALARA on an
annual basis. This review will include the
efforts of the RSO, authorized users, and workers
as well as those of management.

III. Radiation Safety Officer (RSO)

a. Annual and Quarterly Review

1. Annual review of the Radiation Safety Program.
The RSO will perform an annual review of the
Radiation Safety Program for adherence to ALARA
concepts. Reviews of specific procedures may
be conducted on a more frequent basis.

2. Quarterly review of Occupational Exposures.
The RSO will review at least quarterly the
external radiation exposures of authorized
users and workers to determine that their
exposures are ALARA in accordance with the
provisions of Paragraph VI of this program.

3. Quarterly review of records of Radiation Level
Surveys. The RSO will review radiation levels
in unrestricted and restricted areas to deter-
mine that they were at ALARA levels during the
previous quarter.

b. Education Responsibilities for an ALARA Program

1. The RSO will schedule briefings and educational
sessions to inform workers of ALARA program
efforts.

2. The RSO will assure that authorized users, workers
and ancillary personnel who may be exposed to
radiation will be instructed in the ALARA philosophy
and informed that management, the RSC and the RSO
are committed to implementing the ALARA concept.

c. Cooperative Efforts for Development of ALARA Procedures

Radiation workers will be given opportunities to participate
in formulation of the procedures that they will be required
to follow.

1. The RSO will be in close contact with all users and
workers in order to develop ALARA procedures for
working with radioactive materials.

.
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2. The RSO will establish procedures for receiving-

and evaluating the suggestions of individual workers
for improving health physics practices and encourage
the use of those procedures.

d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all know instances of deviation
from good ALARA practices; and, if possible, determine
the causes. When the cause is known, the RSO will require
changes in the program to maintain exposures ALARA.

IV. Authorized Users

a. New Procedures Involving Potential Radiation Exposures

1. Tne authorized user will consult with, and receive
the approval of, the RSO and/or RSC during the
planning stage before using radioactive materials
for a new procedure.

2. The authorized user will evaluate all procedures
before using radioactive materials to ensure that
exposures will be kept ALARA. This may be enhanced
through the application of trial runs.

b. Responsibility of the Authorized User to Those He
Supervises

1. The authorized user will explain the ALARA concept
and his commitment to maintain exposures ALARA to
all of those he supervises.

2. The authorized user will ensure that those under his
supervision who are subject to occupational radiation
exposure are trained and educated in good health physics
practices and in maintaining exposures ALARA.

V. Persons Who Receive Occupational Radiation Exposure

a. The worker will be instructed in the ALARA concept and its
relationship to his working procedures and work conditions.

b. The worker will know what recourses are available if he
feels that ALARA is not being promoted on the job.

,

w- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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VI. Establishment of Investigational Levels in Order to
Monitor Individual occupational External Radiation
Exposures.

This institution hereby establishes Investigational
Levels for occupational external radiation exposure
which, when exceeded, will initiate review or invest-
igation by the Radiation Safety Committee and/or the
Radiation Safety Officer. The Investigational Levels
that we have adopted are listed in Table I below.
These levels apply to the exposure of individual workers.

TABLE I

Investigational Levels-
(mrems per calender quarter)

Level I Level II

1. Whole body; head and trunk; 125 375
active blood-forming' organs;
lens of eyes; or gonads

'2. Hands and forearms; feet and 1875 5625
ankles

3. Skin of whole body * 750 2250

* Not normally applicable to nuclear medicine operations
except those using significant quantities of beta emitting
isotopes.

The Radiation Safety Officer will review and record on
Form NRC-5, Current Occupational External Radiation
Exposures, or an equivalent form (e.g. dosimeter processor's
report), results of personnel monitoring, not less than
once in any calender quarter, as is required by 10 CPR 20,
20.401. The following actions will be taken at the
Investigational Levels as stated in Table In

a. Quarterly exposure of individuals to less than
Investigational Level I.

Except when deemed appropriate by the RSO, no further
action will be taken in those cases where an individual's
exposure is less than Table I values for the Investiga-
tional Level I.

,

- - - . _ _ _ - _ - . _ . . . - . . - . _ . - _ - _ _ _ _ _ . _ - . - - _ _ _ _ . - - - _ _ . _ _ . - - - . . _ _ _ _ _ - - _ - - _ _ _ _ . . - . _ -
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b. Personnel exposures equal to or greater than
Investigational Level I, but less than Investigational
Level II.

The RSO will review the exposure of each individual
whose quarterly exposures equal or exceed Investigational
Level I. He will report the results of his reviews at
the first RSC meeting following the quarter when the
exposure was recorded. If the exposure does not equal
or exceed Investigational Level II, no action related
specifically to the exposure is required unless deemed
appropriate by the Committee. The Committee will,
however, consider each such exposure in comparison
with those of others performing similar tasks as an
index of ALARA program quality and will record the
review in the Committee minutes.

Exposure equal to or greater than Investigational Level II.c.

The RSO will investigate in a timely manner the cause(s)
of all personnel exposures equaling or exceeding Invest-
igational Level II and, if warranted, take action. A
report of the investigation, actions taken, if any,
and a copy of the individual's Form NRC-5 or its equiva-
lent will be presented to the RSC at the first RSC meeting
following completion of the investigation. The details
of these reports will be recorded in the Committee
minutes. Committee minutes will be sent to the management
of this institution for review. The minutes, containing
details of the investigation, will be made available to
NRC inspectors for revieJ at the time of the next inspec-
tion.

d. Re-establishment of an individual occupational worker's
Investigational Level II above that listed in Table I.

In cases where a worker's or a group of workers'
exposures need to exceed Investigational Level II, a
new, higher Investigational Level II may be established
on the basis that it is consistent with good ALARA
practices for that individual or group. Justification
for a new Investigational Level II will be documented.

The Radiation Safety Committee will review the justi-
fication for, and will approve, all revisions of
Investigational Levels II. In such cases, when the
exposure equals or exceeds the newly established
Investigational Level II, those actions listed in
paragraph c above will be followed.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
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VII. Signature of Certifying Official

I hereby certify that Citizens General Hospital
has implemented the ALARA Program set forth above.

Y) 41&P
Si'gnaturd

' ~

Robert E. Marino
Executive Director

'Signature [ /

Ronald J. Clearfield, M.D.
Director, Department of Radiology

Citizens General Hospital
651 Fourth Avenue
New Kensington, Pa. 15068

(

- - _ _ - _ - - - - _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ - _ _ _ - _ _ - _ _ - - _ _ _ _ _ _ _
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Exposure Level ' (monthly)_ Action*

Level I 450 mR/ month (whole body) none

4600 mR/ month (extremities) none
-

Level II up to 3 times L'evel I 1. briefly review exposure history
-

of individual.
,

- 2. determine brief work history of
individual during period of exposure

3. discuss exposure with individual.

4. report results to Radiation Safety
Committee.

5. no further action needed, unless
deemed necessary by Radiation
Safety Committee.

Level III greater than 3 times
Level I 1. investigate in detail the work (

history of individual during period
of exposure (what duties were, what
duties were performed, frequency
performed.) -

2. review work habits relating to

required duties during period of
axposure (e.g., if in Dx, was back
turned to unit, if in N.M., was
proper shielding used.)

3. document in detail.

4. submit document to Radiation
Safety Committee for its first
meeting following completion of
investigation.

5. send committee action and copy
of investigation to hospital
management and to the affected
individual.

6. assess future duties of individual.

i

I

_ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ __ _ _ _ _ _ _ _ _ . . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ .___
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* Easposure Level (monthly) Action

Level I (125mR/ month (wholebody) none

41800mR/ month (extremities) none

Level II up to 3 times Level I 1. briefly review exposure history of
individual.

2. determine brief work history of
individual during period of exposure

,

3 discuss exposure with individual.
4. report results to Radiation

Safety Committee.

5 no further action needed, unless
deemed necessary by Radiation
Safety Committee.

Level III greater than 3 times 1. investigate in detail the work

Level I history of individual during period
/ [ of exposure (what duties were, what

duties were performed, frequency
performed.)

2. review work habits relating to
required duties during period of
exposure (e.g. , if in Dx, was back
turned to unit, if in N. M., was
proper shielding used.)

3 document in detail.
4. submit document to Radiation

Safety Committee for its first
meeting following completion of
investigation.

5 send committee action and copy
of investigation to hospital
management and to the affected
individual.

d' assess future duties of individual.

f


