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JcRu NRC 313M U.S. NUCLE AR REGULATORY COMMISSION'
*

Approved:
- (~ .(g_7gg APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557

10 CF R 35 -

- |NSTRUCT|ONS - Comparte Items t through nif this a en initialeplication or an apa ication for reneemt of a license use supplement >Isheetsr
where necessary. Item 26 must be completed on all applications and signed. Retain one copy. Submit originaland one copy of entire
applocatoon to : Director, Office of Nuclear Materials Safety and Safeguards. U.S. Nuclear Regulatory Commission. Washington. O C.

*
20555. Upon approvalof this application, the applicant willreceive a Materials License. An NRC Materials License is issued in accord-
ance with the generalrequirements containedin Title 10, Code of federal Regulations. Part 30. and the Licensee is sub ect to Title 10l

Code of federal Regulatoons. Parts 19,20 and 35 and the license fee proviska of Titre 10. Code of Federal Regulatrons. Port 170. The
hcense fee category should be stated M ltem 26 and the appropriate fee enclosed

1.c. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tx STREET ADDRE!S(ES) AT WHICH R ADIOACTIVE MATERIAL
form,elinic, physician,etcJ INCLUDE ZIP CODE WILL BE USED (If different from 1. A) INCLUDE zip CODE

Humana Hospital-Hoffman Estates Same as 1.a.1555 florth Barrington Road
Hoffman Estates, Illinois 60194

TE LEPHONE NO. ARE A COOEl312 iM0 6m
2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)

Jim flikowski or Stan Buhr, [ 0 ,"$$''e"u'7 TO tiCENSE NO.
'

Standard fluclear Consultants, Ltd c. [g RENEWAL OF LICENSE NO.12 IS7dbOI
TE LEPHONE NO.: AREA CODE (312 3 344-5786

4. INDIVIDUAL USERS (Name individuals who will use or directly 5. RADIATION SAFETY OFFICER (RSO)(Name ofperson designated
supervise use of radioactive material. Complete Supplements A and 8 as radiation salery officer. If other than individualuser. complete resu-
for each individual ) me of training and experience as in Supplement A.)

Timothy Tully, f t.D.
Daniel E. Horan, !!.D. Timothy Tully, !!.D..

Donald Waxler, !!.D.
Maraarot Schorsch Rnvity WD-
6.a. RADIOACTIVE MATERIAL FOR. MEDICAL USE

MAXlMUM MARK - M AXIMUM

ADOITIONAL ITEMS: DENEDN
RADIOACTIVE MATERI AL D RED T L MIT

L1STED IN: ~x" (in millicuries) ~x" (in millicuries 1

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES

X 3.0 OF HYPERTHYROIDISM

10 CFR 35.100 SCHEDULE A, GROUP I AS NEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VER A.LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP 11 AS NEEDED
PHOSPHORUS 32 AS COLLOIDAL. CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-

10 CFR 35.100, SCHEDULE A. GROUP lit MENT OF MALIGN ANT EFFUSIONS.
X 4.0 Curies GOLD-12 AS COLLOID FOR INTRA-

CAVITARY TREATMENT OF MALIGNANT
10 CFR 35.100. SCHEDULE A, GROUP IV AS NEEDE D E F FUSIONS. j

LODINE.131 AS IODIDE FOR TRE ATMENT
10 CFR 35.100, SCHEDULE A, GROUP V y' AS NEEDED OF THYROID CARCINOMA

XENON 133 AS GAS OR GASIN SALINE FOR
10 CFR 35.100, SCHEDULE A. GROUP VI BLOOD FLOW STUDIES AND PULMONARY )( 200 mCj

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM G.a. fSearedsources up to3mClusedfor
calobration and reference standards are authorized under Section 35.14fd),10 CFR Part 35, and NEEO NO T BE LISTEDJ

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER O

pgy LFpRM, OF A O C
appuw m(/py.t < gp

*'

Ct et> No. ' .Y J} $r$
u.,", ~. .

.

8506030678 850510 /J g h. . .y -

REG 3 LIC30 hee a ; t /.......
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FORM NRC-313M
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, . . INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23v

For items 7 through 23, check the appropriate box (es) and submit a detailed description cf 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 en appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , R ev. I Date: October lo80

(Some-portions of the Guide have_been revised slightly as shown in-
the_ attachments to more closely describe our program).

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check Onel

Names anql Specialties Attached; and -X Appendix G Rules Followed;or

X Duths as in Appendix B;or Equivalent Rules Attached
(Check One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)

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

Supplements A & B Attached for Each Individual User; Equivalent Procedures Attached
and

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

9. INSTRUMENTATION (Check Onel X Appendix I Procedures Followed;or

X Appendix C Form Attached;or Equivalent Procedures Attached

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

10. CAllBRATION OF INSTRUMENTS X Appendix J Form Attached;or

y Appendix D Procedures Followed for Survey Equivalent Information Attached
Instruments; or

(Check One)
Equivalent Procedures Attached;and 10. THERAPEUTIC USE OF RADIOPH ARMACEUTICALS(Check One)

~ y Appendix D Proadures Followed for Dose
Calibrator;or X Appendix K Procedures Followed;or

(Check One)
Equivalent Piceedures Attached Equivalent Procedures Attached

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

X Desarlption and Diagram Attached detailed Information Attached;and

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

X Description of Training Attached Equivalent Procedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
* RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon - 133)

-X Detailed Information Attached X Detailed information Attached

^" ^ "
PROCEDURES FOR SAFELY OPENING PACKAGES

22. RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS
(Check One) Detailed Information Attached

X Appendix F Procedures Followed;or ~
'3' RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b'

4

Equivalent Procedures Attached Detsited Information Attached

- FORM NRC-313M
to.7e) Pm2

CO_NTROL NO. 7 8 2 9 2
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- 24. PERSONNEL MONITORING DEVICES -

-:(Ch,ce[,r,,,eeif
"'

SUPPLIE R EXCHANGE FREQUENCY

X " ' " R. S.:Landauer, Jr.:& Co. Monthly'

s. WHOLE.,

TLD' BODY

OTHE R (Specofy1

FILM

b.' FINGER 'ygo ~

x X R.'S. Landauer Jr. & Co. Monthly
' OTHE R (Specify]

* FILM

,; c. WRIST TLD

*
OTHER (Specify}

d OTHER (Specify] .

.This institution is also committed to the ALARA-
program set forth in the attached Appendix 0.

a

b

D

4

-

25. FOR PRIVATE PRACTICE APPLICANTS ONLY ,

ff e.- HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATERI AL
N AME OF HOSPITAL t1 ATTACH A COPY OF THE AGREEMENT LETTER '

i SIGNED BY THE HOSPITAL ADMINISTRATOR. [

' ^ "
s c.- WHEN REQUESTING THERAPY PROCEDURES,

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

- RADIATION DETECTION INSTRUMENTS,
-

26. CERTIFICATE
(This item must be completed by applican t)

1 The applicant and any official executing this certificate on behalf of the applicant named in item la certify that th'is application is prepared in
< conformity with Title 10 Code of Federal Regulations, Parts 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,

tx APPLICANT OR CERTIFYING OFFICIAL (Signature /

. a. LICENSE FEE REQUIRED - eb. 4
(See Sectw aro.21, so cra iroi.. ,,, u au eg,, ,, p,;,,,

Barry Schneider
(2) TITLE

_fil _ LICENSE FEE. CATEGORY:
70 Executive Director -

c. DATE
~

(21. LICENSE FEE ENCLOSED:'S'-580.00=

FORM NRC-313M (8-78)

.
Page 3
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Itea 4: Authorized Users of Radioactive Materials+,- ,

-

c

Name of User Authorization

Timothy E. Tully, M.D. All

Daniel E. Horan, M.D. Diagnosis

Donald Waxler, M.D. Groups I, II, III
tenon-133 and iodine-103
vor therapy

Margaret Schorsch Boyle, M.D.* All

* See attached NRC-313 Supplements A and B documenting Dr. Boyle's
clinical and didactic training in nuclear medicine.

Please reference the current NRC radioactive materials license application for
documentation of the above-named users' experience in the handling of radio-
active materials.

Dut!ee of the Radiation Safety Officer and/or Deleoate

a. General surveillance over all activities involving the use of radioactive
materials, including routine monitoring and special surveys of all areas
--where radioactive material is stored.

b. Determining compliance with rules and regulations and license conditions.

c. ' Furnishing consulting services on all aspects of radiation safety to
personnel at all levels of responsibility.

d. Receiving, delivering, and surveying all shipments of-radioactive material
arriving at the facility.

e. Distributing and processing personnel monitoring devices when needed.
Determining the need for and evaluation of bioassays, keeping personnel
exposure and bioassay records and notifying individuals of exposures
approaching maximum permissable dose and recommending appropriate remedial
action.

f. Conducting-training programs and otherwise instructing personnel in the
proper procedures for handling radioactive materials prior to use, at
periodic intervals and as required by changes in procedures, equipment,
regulation or license condition.

g. Supervising and coordinating the radioactive waste management program,
including keeping waste storage and disposal records.

h. Storing all radioactive materials.

i. Performing leak tests on sealed sources when needed.

J. Maintaining an inventory of all radionuclides and limiting the quantity
to:the amounts authorized by the license.

QHTTROLNo. 7 8 2 9 2 Item 4
~

'

Page 4
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h RADIATION SAFETY / MEDICAL ISOTOPES COMMITTEE
,

-

, ,- .

.

'The m'embership or this committee will consist of at least three (3) members .

.cnd will include: .

-1. 'the radiation safety orricer;~ .

2. the hcapital administrator or other administrative orricial directly
responsible to the hospital administrator in the hospital's internal
chain of command;

3. a physician specialista from each department where radioactive
materials are usedl and

4. a representative or~ the hospital's nursing starr.

cSome departments, such as the nuclear pharinacy, may not be under the super-
vision _of a physician. In these cases, the supervisory paramedical prorcasional
will be a member of the committee.

The names and specialties of the committee members will be documented at the
hospital, will be updated as necessary, and will be available for inspection.

APPENDIX D
1

MEDICAL. ISOTOPES COMMITTEE *

Responsibility ' keeping personnel) are properly instructed as required
,

by 619.12 of 10 CFR Part 19.

. The committee is responsible for t
4 Review and approve all requests for use of radioactive

1. Ensuring that all individuals who work with orin the material within the institution.
vicinity of radioactive materist have sufficient training
and experience to enable them to perform their dulles 5. Prescribe special conditions that will be required dur-

safely and in accordance with NRC regulations and ing a proposed use of radioactive material such as,

the conditions of the license, requirements for bloassays, physical examinations of
users, and special monitoring procedures.

2. Ensuring that all use of radioactive material is con-
' ducted in a safe manner and in accordance with NRC 6. Review the entire radiation safety program at least

regulations and the conditions of the license. annually to determine that all activities are being con-
ducted safely and in accordance with NRC regulations
and the conditions of the license. The review sha!!Dzlies include an examination of alt records, reports from the.

radiation safety officer, results of NRC inspection,The committee shall:
written safety procedures, and the adequacy of the

1. Be familiar with all pertinent NRC regulations, the institution's management control system.

terms of the license,and information submitted in sup. .

port of the request for thelicense andits amendments. 7. Recommend remedial action to correct any deficiencies.

identified in the radiation safety program.

f' 2. Review the training and experience of att Individuals
who use. radioactive material (including physicians, 8. Maintain written records of all committee meetings.

technologists, physicists, and pharmacists) and deter- actions, recommendations, and decisions.

mine that their qualifications are sufficient to enable
them toperform their duties safely and in accordance 9 Ensure that the byproduct materiallicensels amended.

- with NRC resulations and the conditions of thelicense.
when necessary. prior to any changes in facilities,
equipment, policies, procedures, and personnel, as

3. Establish a program to ensure that allindividuals whose specified in the license.

duties may require them to work in the vicinity of
radioactivt material (c.g., nursing, security, and house. Meeting Frequency

i
The medical isotopes committee shall meet as often as necca-
sary to conduct its business but not less than once in each*

g ,,,, ,, ,,,,,,,, ,, ,,st in.: wouts chensc ihe nome. com po I.
' sien, sad rune 6.as r two commusee, calendar quarter.

Item 7
Page 5
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PORM N RC-313M-SUPPLEMENT B U. S. NUCLEAR REIULATORY COMMISSION(n.7s),. ,

e
s

PRECEPTOR STATEMENT .Q-

Supplement B must be completed by the applicantphysician's preceptor. If more stran onepreceptoris necessary to documentexpenence, obtain a separate statem=nt fran each.

1. APPLICANT PHYSICf AN'S N AME AND ADDRESS KEY TO COLUMN C
FULL N AME PE RSON AL PARTICIPATION SHOULD CONSIST OF:

16upervised examination of patients to determine the suitability for
radoisotopo disposis and/or treetment and recommendation f orbhMCI Cf*GCM Oq k

S T RE li T% DRE SS ~

prescribed dosage.'

2Collaboratios in dose calibration and actual administration of dose3| to the patient includn0 calculation of the radiation dose, relate-4||g|5 L h k, A measurements and plotting of data,,

CI T Y | SI ATE | ZIP CODE 3-Adequate period of training to enable physician to manage radioactive,

patients and follow patients through diagnosis endlor course of
j bk. & Cler. m Goooa ' '-a'-

2. CL?NICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUM8ER OF

CASES INVOLVING . COMMENTS
4 ISOTOPE CONDITIONS Df AGNOSED OR TRE ATED PE RSON AL (Additions /information or comments may'

PART|CIPATtON be sulunitardin cuplicaer twr separaar sheets.1
.

i A B C D

* DIAGNOSIS OF THYROlf' tur . TION 3005
DE TE RMIN ATION OF BLOOD AND

,

BLOOO PLASMA VOLUME.

l 131 LtVE R FUNCTION STUDIES
or

I 125 FAT ABSORPTION STUOlES,

! *

KlDNEY FUNCTION STUDIES

IN VITRO STUDIES 2149 7
} O THE R

l125 DETECTION OF THROMBOSIS 99mTc 13
i

1-13I TilYROID IM AGIN G g7

f P-32 EYE TUMOR LOCALIZATION

Sr 75 PANCRE AS IM AGING

Ytr 169 CISTE RNOGR APHY c;

BLOOO FLOW STUDIES AND
PULMONARY FUNCTION STUDIES 736'

OTHER

BRAIN IM AGING gg
CARDI AC IM AGIN G 211

TH YROID IM AGING 193

SALIVARY GL AND)M AGI.4G
1 Tch SLOOD POOL liAAGING 2
t PLACENTA LOCALIZ AilON
.

UVER AND SPLEEtliMAGING 485

| LUNG iM AGING 167
'

BONE IM AGING 710
1

O THE R

FORM NRC-313M-SUPPLEMENT B
(3-781 Page 6

,

i Item 8,

Page 6
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3, . , ' . ef
PRECEPTOR STATEMENT (Continued /

- -

,,,

2. CLitdlCAL TRAINING AND EXPEZIENCE OF ABOVE NAME3 PHY CIAN (Cmt/nued)$
,
'

NUlWER OF
6 CASES INVOLVING COMMENTS

ISOTOPE CONDITIONS DIAG 6,OSED OR TRE ATED PERSONAL (Actfit/anafinfonnetson or commens may 6e
PARTICIPATION mi6mitedin dia/ ices on secarete sheeaf

A B C D
P 32 TRE ATMENT OF POLYCYTHEMIA VER A.(Se6kJ LEUKEMIA. AND BONE METASTASES

k a}pNmp.2,
tNTRACAVITARY TREATMENT \

f j ij -f

TREATMENT OF THYROID CARCINOMA 8 , ,

TREATMENT OF HYPERTHYROIDISM 25! ) d
.

A+190 INTRACAVITARY TRE ATMENT Ib h , L'4Acb W D [A [4M+ * *>

CO6O INTERSTITI AL TRE ATMENT
or

C>137 INTRACAVITARY TREMMENT

INTERSTlil AL TREATMENT
td192

.Go60
er TELETHERAPY TRE ATMENT

._ Ca.137

Se90 TRE ATMENT OF EYE DISE ASE

RADIOPHARMACEUTICAL PREPARATION

[[gE GENERATOR [$
GENERATOR

Tc-99m REAGENT KITS 5 /
Other

,

1 DATES ANO TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL P.ADIOlSOTOPE TRAIN!NG
I r. Margaret Schorsch was in Nuclear Medicine at Michael Reese Hospital and
F edical Center from January 1983 through May 1983 for clinical training. She

''
l- as received approximately 670' hours of nuclear medicine time.and approximately
140 hours of lecture time.
1 THE TRAINING AND EXPERIENCE INDICATED ABOVE 5. PHECEP IOR3 SIGNATURE {

WAS OBTAINED UNDE 1 THE SUPERVI$lON OF:
a NAue or sursRvesc,R

Steven Pinsky, M.D. d//f Mu/d
a NAus or insTeTursoN

4 PRECEPTOR'S NAME Phase fee orprfret)t
Michael Reese Hosp. & Medical Ctr.

'

c. M AILING ADDREs9 *

$31st Street at Lake Shore Drive Steven Pinsky, M.D.
A C4 TV 8. GAIE

: Chicago, IL 60616
5. MATERI ALS LICENSE NUMBER (S) October 5, 1984 '

1honnia na
i.o.RM NRCf313MsyPPLEMENT S
p

.

Page 7
-

Item 8.
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* Ponu NRC 313M-SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
''#''r''N TRAINING AND EXPERIENCE

l. AUTHORIZED USEF. OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE 011 TERRITORY IN
WHICH LICENSED TO.

PR ACTICE MEDICINE
Margaret Schorsch Boyle Illinois

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

|

RADIOLOGY
'

.

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTil OF TRAINING
!

LECTURE / SUPERVISED I

FIELD OF TRAINING LOCATION AND DATE(S)OF TRAINING LABORATORY LABORATORY
'

A B COU RSES EXPERIENCE
(Hours) (Hours)'

,
C D

Michael Reese Hospital &
s. RADIATION PHYSICl AND Medical Center 75 100INSTRUMENTATION

Division of Nuclear Medicine
Chicago, IL 60616

b. RADIATION PROTECTION s

January 1983 - May 1983 50 30.

c. MATHEMATICS PERTAINING TO
! THC USE AND MEASUREMENT

OF RADIDACTIVITY
25 30

d. R ADI ATION BIOLOGY '

25 10

e. RADIOPHARMACEUTICAL
CHE MISTRY

25 30
|
,

5. EXPERIENCE W|TH RAD 1 ATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

t99mTc 2,000 MIlci Michael Reese Hospi & 20 weeks Jiagnosis
131-I 200 Milci hedical Center Therapy &"

Diagnosis
51 Cr 0.2 31st St. Lake Shore Dr. Jiagnosis

" "

59 Fe .05 Chicago, IL 60616 Jiagnosis
"

57 Co 10 Standards-Vite min"

B-12

FO3M NRC-313M Supplement A

(s-pt Page 5
.

.
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g. 5. EXPERIENCE WITH RADIATION (Continued)

|-. WHERE EXPERIENCE. DURATION OF
'

ISOTOPEi -MAXIMUM AMOUNT .WAS GAINED EXPERIENCE' TYPE OF USE

133-Xe 5,000 Milci- Michael Reese Hospital 20 We_eks Diagnosis
'111-In- 10 & Medical' Center. . Diagnosir"

,

169-Yb :10 - Div. Nucl. Med Diagnosis-'"

.' 125-I- -0.1- 31st & Lake Shore Dr. Lab,-In-Vitro"

& RISA'
-67-Ga~ 30 ' " Diagnosis
137-Cs- 10> " Standard

v 50 Diagnosis201-T1 "

75-Se
.

10 Diagnosis"

123-I. - '30 Diagnosis ;
"

,

o

i:-

~ .

b

..

:

L
.

L
Item 8

!: '

Page 9
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Item 9: INSTRLMENTATION

L

1. Survey Meters

a. Manufacturer's names' Picker

(Nanufacturer's model: G.M. MetermModel 800

' Number of instruments available One

minimum range: 0 mr/hr to 0.2'ar/hr

maximum range 0 mr/hr to 2000 mr/hr

b. Manufacturer's name: 'Victoreen

hAnufacturer's model 740~F

Number of instruments availables. One

minimum range 0 mr/hr to 25 mr/hr

maximum range 'O mr/hr.to 25000 mr/hr

2. Dose Calibrator:

Manufacturer Picker

Model: Isotope Calibrator
-

Number available: One
,

3. Instruments Used for Diagnostic Procedures:

Manufacturer-

M dilTyne'of Istrument Name 2

Gamma Camera (One) Picker Dyna Camera 4/15,

Gamma Camera (One) Picker- Dyna Camera 4/61

Uptake Probe (One) Picker Spectroscaler' 4P.

.
.

Item 9
Page=1G
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Calibration of Survey Instruments

Check appropriate items:

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

X Calibration will be performed at two points on each scale used for rad-
lation protection purposes up to 1 R/hr.

The two points will be approximately 1/3 and 2/3 of full scale. A sur-
vey instrument may be considered properly calibrated when the. instrument
readings are +/- 10% of the calculated values for each point checked.
Readings within +/- 20% are considered acceptable if a chart, graph or
response-factor is prepared and affixed to the instrument, and used to.
Interpret readings to within +/- 10%. Also, when higher scales are not
checked or calibrated,.an appropriate precautionary note will be posted
on the instrument.

Survey instruments will be calibrated:

X By tho manufacturer, or

X The calibration procedures in Section 1 of Appendix D (attached) will be
used, or

X By a consultant or outside firm:

Standard Nuclear Consultants, Ltd.
1340 Balmoral Avenue
Westchester, Illinois 60153

Procedures and sources:

X Have been approved by the NRC (license no 12-20362-01)-and IDNS
(license no. IL-00565-01), and are on file with the respective
agencies.

or

X By other firm or individual whose procedures and sources have been
approved by the NRC.

Item 10
Page 11

CMIRQXNC. E 82 9 2

,



_.
-- - - .

4 p.g .
. . .

.

.~. .

' '
, . . . ,

' APPENDIX D (Continued)c ,

' Section 2
.

*

METHODS FOR CALIBR ATION OF DOSE CALIDRATOR'

: All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting

an accuracy of 10 percent. The most common instrument for out background level,

accomplishing this is an ionization-type dose calibrator. The
-

lastrument must be checked for accurate operation at the time
~

For each source. P ot net activity versus the daylof installation and periodically thereaf ter. 4
of the year o'n semilog graph paper.

A. Test for the followinst
5. Log the background levels. .

1. . Instrument constancy (daily) -

i ,

2. ' l.nstrument accuracy (at installation and annually 6. Indicate the predicted activity of each source

thereafter) - based on decay calculations and the15 percent '

~

limits on the graph.

3. Instrument linearity (at installation and quarterly
thereafter)

7. Repeat the procedure used for the Cs 137 source

4 Geometrical variation (at Installation) _ for all the commonly used radionuclide settings.

, 8. ' After repair or adjustment of the dose calibrator, repeat 8. Variations greater than 15 percent from the pre-
all the appropriate tests hsted above (dependent upon dicted activity indicate the need forinstrument

~ the nature of the repairs). repair or adjustment.

, C. Test for Insttument Constancy 9. Investigate higher than normal background levels
to determine their origin and to eliminate them

Instrument consterer means that there is reproduci- if possible by decontamination. relocation, etc.
bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at

~

,
_

least one relatively long-lived reference source such as - D. Inspect the instrument on a quarterlybasis to ascertain'

Cs-137. Co-57,'' or Ra 226'* using a reproducible -that the measurement chamber !!ner is in place and
' geometry before each day's use of the instrument. that instrument zero is properly set (see manufacturer's

. Preferably, at l' east two reference sources (for example, instructions).
3 5 mci of Co-57 and 100 200 pCi of Cs-137 or 12
mg Ra 226 (with appropriate decay corrections) will

'

be alternated each day of use to test the Instrument's E. Test of Instrument Linearity
'performance over a range of photon energies and

source activities. The linearity of a dose cailbratorshould be ascertained
,over the entire targe of activities employed.This test

1. Assayeachreferen esourceusingtheappropriate - willuse a vial of Tc-99m whose activity is equivalent to _

. . Instrument setting (i.e., Cs 137 setting for Cs 137). the maximum anticipated activity to be assayed (e.g.',
the first elution from a new generator).

2. . Measure background level at same instrument set.
ting, or check that automatic background sub- 1. Assay theTc-99m vialin the dose calibrator, and ,

traction is operating properly when blanks arc subtract background level to obtain net activity
inserted in the calibrator. In millicuries.

?see ANSI N41.33 sets."CoHbration and Usage of Dase Caubrota, 2. Repeat step I at time intervals of 6,24. 30. and
:lenisellen c%emhers for the Assay or MedienscHdes" (Ameriesa 48 hours after the initial assay.
National Standards institule. Inc,1430 Dreadwer. New York. N.Y.
4oo:a).

3. Using the 30-hour activity measurement as a start-,,
cn s1 and Re 234 ore not subject to NRClicensing;the respective ing point. calculate the predicted activities at 0,

egengedg eonsatied to determine its requirements for 6, 24, and 48 hours using the following table:s

Item 10 Cont'd
Page 12
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''* /tssay Time'(hr) Correerion l'geror as in step I. (Follow good radiation safety prac.

tices to avoid contamination and to minimir.c'
.

0 31.633 radiation caposure.)

6 15.853'

24 1.995 3. Select onc volume as a standard (such as the
30 1. volume of reference standard used in performing

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

Earmple: If the net activity measurcd at 30 hours to the reference volume activity. This represents

was 15.625 MCI, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci x 15.853 = 247.7
mci and 15.625 mci x 0.126 = 1.97 MCI,respec- & ample:If activitiesof 2.04,2.02, and 2.00 mci

tively. are measured for 4, 8. and 10 mi volumes and
10 rnt it tlie reference volume selected. )

344 On loglog coordinate paper, plot the measured
net activity (for each time interval) versus the 2.00

calculated activity (for the same time interval). 4 ml Volume CF = g = 0.98

5. The activities plotted should be within 15 percent
of the calculated activity if the instrument is 4 pint the correction factors against the volume on

linear and functioning properly. Errors greater linear graph paper. Use this graph to select 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. Ifinstrument linearity cannot be corrected it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(s) an fo!!ows:
aliquot of the cluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity x

relate measured activities to calculated activitics. Correction Factor

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

There may be significant geometrical variation in activi- sample measured.

ty measured as a function of sample volume or configu.
ration, depending on the volume and size of the ionira- 6. Similarly, the same activity of Co-57 in a syringe

tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30-ce
of geometrical variation should be ascertained for vial, and a correction factor may he calculated.

commonly used radionuc!! des and appropriate correc-
tion factors computed if variations are significant,i.e., 7. It should be noted that differences of 200 percent .

- 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-
racyof 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 dose calibrator nnly if the relia-

tions may be used in lieu of these measurements. bility of such an assay can he established. Glass
tubes and syringes may also vary enough in thick-

To measure variation with volume of liquid, a 30 ce ness to cause significant errors m assaying 1125.

vial containing 2 mci of Co 57 or,other appropriate llence, adertuate corr:ction factors must be
radionuclide in a volume of I ml will be used, established.

.

1. Assay vial at the appropriate instrument setting. An alternative to providing syringe calibration
and subtt ct background level to obtain net factors is to simply assay the stock vial before

activity. and after filling the syringe. The activity in the
syringe is then the difference m the two readings

2. Increase the volume of liquid in ,the vial in steps (with a volume correction if significant).

to 2,4,8,10,20. and 25 ml by adding the appro-
priate amount of water or saline. After each addi- G. Test for Instrument Accuracy

. tion, gently shake'viel to mix contents and assay
Check the accuracy of the dosc calibrator for several
radionuclides. including Cs.l.17, ro-57, and fla 133.

Assay times should be measured in whole hours and entreetion using appropriate reference slandards whose activities*

factors should he used to the third decimal gtsce as indicated.1he have been calibrated bI comp.insons with standard
,

more recent halflife of T = 6.01hourthas can usedin calculating
these correctinn factort. lll sources that have been assand by Nil 5 and documented.

Altet'nately the % error at each point can be Item 10 Cont'd##
determined by the following equation: Calculated
activity - Measured activity / Calculated activity Page 13
% crror.
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The activity' levels c f thr nference sources used sh:.uld 4 Repeat the above steps for other commonly used..

~' . approximate thoselevels normally encountered in clin- radionuclides for which adcquate reference stand.
.

ical use (e.g., Co-57,3 5 millicuries) giving adequate ards are available.
attention to source configuration. Identify in your
application the three sources that you will use. State 5. Keep a log of these calibration checks.
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc 99m, Xe 133 I 125) 6. Calibratien checks that do not agree within
must be in vials with the same thickness of glass as the - 15 percent indicate that the instrument should
actual samples to be measured for best accuracy. be repaired or adjusted. If this is not possible, a

calibration factor should be calculated for use
during routine assays of radionuclides.

1. Assay the reference standard in the dose calibra-
for at the appropriate setting and subtract the 7 At the same time theinstrumentis beinginitially.
background level to ob'<.'n the net activity. calibrated at thclicensee's facility with the refer-. ,

ence standards, place a long-lived source in the
calibrator, set the instrument, in turn, at the vari-,

' 2. : Repeat step I for a totalof 3 determinations,and ous radionuclide settings used (Cs-137,1131,
average results. Tc-99m,1125, etc.), and record the readings.

These values may later be used to check instru-
ment calibration at each setting (after correcting

3. The average activitydetermined in step 2 should for decay of the long lived source) without re-
agree with the certified activity of the reference quiring more reference standards. Keep a log of
source within 15 percent after decay corrections, these initial and subsequent readings..

. .

e

i

|

Item 10 Cont'd
hage14

QNTR0t.NO. 7 N 9 A

- , _ _



I
.3

* .
.. .. .

'
. .

CALIBRATION OF DOSE CALIBRATOR
.

A. Sources Used for Linearity Test

(Check as appropriate)

X First elution from new Mo 99/Tc-99m sencretor

IT-generators are not in use, a source of Tc-99m with
Other'(specify)_ activity equivalent to the maximum activity assayed toX

clinical situations will be useden

B.' Sources Used for Instrument Accuracy and Constancy Tests # # #

Suggested

RadionucIlde Activity (MCI) Activity (mCl) Accuracy

One millicurie or_more within 15%
Co 57 35

100 microcuries or more within 15%
Ba133 0.I 0.5<

100 microcuries or more within 15%
CoIJ7 0.1 0.2

1 Ra-226 12 N/A N/A

N/A N/A
N/A

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

or

Equivalent procedures are attsched.

o are not authortred for Mo 99/Te 99m generators.actMty must be equivalent to the highest setivity vied. ,

'For lleensees
t

00 We also request authorization to use an alternate method of performing dose
calibrator linearity checks using a "Lineator" device (Atomic Products Corp.,
Center Moriches, NY) or a "Calicheck" system (Calcorp). We confirm the*

manufacturer's product literature will be followed with respect to use,
calculations, and replacement of damaged parts.

C20 For constancy tests, we will use a Cs-137 source of 100 pCi or more to check
-the Cs-137 setting as well as the other commonly used radionuclide settings.
The shorter half-lives of Ba-133 and Co-57 make frequent decay corrections
necessary and we therefore do not feel they are practical for this use. ;

Item 10 Cont'd
Page 15
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Personnel-Trainino

-Individuals who work in or frequent restricted areas will be instructed in the
items specified in 10 CFR Part 19.12 at the time of initial employment and at
least annually thereafter.

:These instructions will. include:

a. All. terms of the license pertinent to radiation safety,

b. Areas where radioactive materials are used or. stored.

~c. Potential hazards associated with radioactive materials.

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 conditions.

i. Right to be informed of their radiation exposure and bioassay results.

J. Locations where the licensee has posted or made available-copies of
pertinent regulations, copies of the license and license conditions
(including applications and appilcable correspondence), as required by

-10 CFR Part 19.

Individuals whose duties may require them to work in the vicinity of licensed
material will be informed about radiation hazards and appropriate precautions
at the time of initial employment and at least annually thereaf ter. This in-
formation will be provided initially at the employee's orientation and annually
at inservice training sessions.

4
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Item:13: Radiation Protection Prooram

,
Procedures for Orderina and Accentino Delivery of' Radioactive Haterials'

1. . The Supervisory Nuclear Medicine Technologist-or delegate will place all
orders for radioactive-materials and will ensure that the requested
materials and quantities ^are authorized by-the license and that possession
limits are not exceeded.

2.. A' system. for ordering and receiving radioactive materials is_ established.1

The' system will. consist minimally of the followings

:a.: Ordering of routinely used materials:

(1) Written records that identify the radionuclide, compound
activity-levels, and supplier, etc. will be used.

(2) The written records will be referenced when opening or storing
the radioactive shipment.

b. Ordering of specially used materials,-(e.g.,' therapeutic uses)

(1)' A written request *'will be obtained from the physician who will
perform the procedure.

(2) Persons ordering the materials will reference the physician's'
written: request when placing ' the' order. The physician's re-
quest will include radionuclide,- compound, activity level, etc..

(3) The physician's written request will be referenced when receiv-
ing, opening, or' storing-the radioactive material.

'

~

* It is essential that written records be maintained 'for all ordering of
,,

and receipt procedures. In the' case of special orders, the physician's
written request and approprriate shipping / receipt records will be refer-
enced and the dose assayed prior to its administration.

3. During normal working hours, carriers will be instructed to deliver radio-
active packages directly'to the Nuclear Medicine Department.

. _,-4. During off-duty hours, Packages containing radioactive materials will be
received through-the Emergency Room. Hospital Security will be notified
-to escort the carrier to the Nuclear Medicine Hot Lab where the shipment
will be secured in accordance with the procedures outlined in the sample
memorandum on the following page.

.

. Item 13
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Item 13: Procedures for Orderino and Acceptino
Delivery of Radioactive Material-Continued

SAMPLE MEMORANDUM

To: Emergency Room and Security Personnel

FROM: Radiation Safety Officer

Ret . Receipt of Pac'kages.Containing Radioactive Materials-

- Any packages containing radioactive materials that arrive between 4:30 p.m. and
7:00 a.m. _ shall 'be . signed f or by the night supervisor in the Emergency Room.
.The Security Officer on duty will be notified to escort the carrier with the
package to the hot lab in the Nuclear Medicine Department. Unlock the door,
place the package on the counter top, and relock the door. If the package-is
wet or-appears damaged immediately contact the RSO. Ask the carrier'to remain
untillit can be determined that neither he nor the delivery vehicle is

-contaminated.

Radiation Safety Officer

Office Phones"

Home Phone:

i

.

m
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APPENDIX F,

PROCEDtJRES FOR SAFELY OPENING PACKAGES '
CONTAINING RADIOACTIVE MATERI AL.

I. Special requirements will be followed for packages con- (2) Open inner package and verify that con-
taining quantities of radioactive material in excess of tents agree with those on packing slip,
the Type A quantity limits as specified in paragraphs Compare requisition,' packing shp, and

- 20.205(a)(I) and (c)(1) of 10CFR Part 20 (more than label on bottle.'
20 Ci for Mo.99 and Tc-99m).They will be monitored
for surface contamination and externa! radiation levels (3) Check integrity of final source container
within 3 hours after receipt if rsceived during working (i.e., inspect for breakage of seals or vials,
hours or within 18 hours if received after working loss of liquid, and discoloration of pack-

-hours, in accordance with the requirements of para- aging mate:ial).
- graphs 2Q205(a) through (c). All shipments of liquids
greater than exempt .iuantitles will be tested for leak- (4) Check also that shipment does not exceed
age.The NRC Regiona! Office will be notified in accord- possession limits,
ance with the regulationsif removable contamination

2exceeds 0.01 pCi/100 cm or if external radiation
levels exceed 20f1mR/hr at the package surf; e or f. Wipe external Surface of final
lo mR/hr at 3 feet (or I m). source container shield and re-

move wipe to low background
2. For all packages, the fo!!owing additional procedures ' area. Check wipes with a thin-

for opening packages will be carried out: end-window G-M rurvey meter,
and take precaution against the

a. Put on gloves to prevent hand contamination. sprearl of contamination as
.

necessary,
b. Visually inspect package for any sign of damage

(e s., wetness, crushed). If damage is noted, stop g. hfonitor the packing material and packages for
procedure and notify Radiation Safety Officer. contamination before discarding.

c. Measure exposure rare at 3 feet (or I m) from (I) If contaminated, treat as radioactive waste.
package surface and record, if > to mR/hr. stop

- procedure and notify Radiation Safety Officer. (2) If not contaminated, ohhterate radiation
16 cts before discarding en regular trash,.

d. bleasure surface exposure rate and record, if
>XV mR/hr, stop procedure and smitify H.kliation
Safety Officer. 3. Maintain remedsof tlx resultsof cl eckingcach inckage,

using "Radmartive Shipment Reccipt Record"(see nex t

c. 'Open the package with the following precau- page) or a form containing the ume information.
tionary steps i

eI) Open the outer package (following manu.
factu rer's directions, if supplied) and 't nie cm .d y.e. . ..rders (e4 9.erary de.m). at,,s oievipere
remove packing shp. with phvmien i wrotee, regivese.-

Item 14
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APPENDIX G

GENER AL RULES FOR SAFC USE OF R ADIOACTIVE MATERIAL

1. Wear laboratory coats or other protective clothing at ity vs. the order written by the physician who will

all times in areas where radioactive materials are used. pstrorm the procedure.

. _ 2. West disposable gloves at all times while handling 7 Wear personne| monitoring devices (film Fadgc or TLDI

radmastive materials. at all times while ir. areas where radioactive materials
are used or stored. Thee devices should be worn at

' .1, Monitor hands and clot'iing for contamination after chest or waist level. Personnei monitoring devices when

each procedure or before leaving the area. not bems worn to monitor ocemational esposures
should be stored in a designated low wkyround area.

4.' Always use syringe shields for routine preparation of
patient doses and administration,to patients.exceptin 8. Wear T LD finger badges during clution of generate and

circumstances such as pediatric cases when their use preparation, assay, and injection of radiopharmaceun

would compromise the patient's well being. In these cals.

- exceptional cases, use other protective methods such
as remote delivery of the dose (e.g., through use of a 9 Dispose of radioactive waste only in specially designated

butterfly valve), and properly shielded receptacles.

5. a. Do not eat, drink, smoke, or apply cosmetics in any 10. Never pipette by mouth,

area where radioactive material is stored or used.
II. Survey generator, kit preparation. and iniection areas

h. Do not store food. drink, or personal effects with for contamination after each procedure or at the enst -

radioactive material. of the day. Decontaminate if necessary.

6. a. Assay each patient dose in the dose calibrator prior 12. Confine radioactive solutions in covered contJmers
to administration. Do not use any doses that differ plainly identified and laheted with name of compound.
from the prescribed dose by more than 10 percent. radionuclide. date, activity, and radistmn level, if

applicable.

h. For therapeutie doses.also check the lutient's name, 13. Always transport radioactive material in shieldeal
the radionuclide, the chemical form, and the activ- containers

.
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APPENDtX H*

EMERGENCY PROCEDURES

Minor Spills 3. SllitiLD Tile SOURCE: If possible, the spill should
. he shicided, but only if it can he done without further

,1

1. NOTIFY: Notify persons in the area that a spill has contamination or without significantly mereasing
occurred, your radiation en posure.

2. PREVENT Till!$PREAD: Cover the spi!! with absorb- 4 Cl.OSli TilII ROOM: Leave the rnoni and lock the
ent paper. doorN to prevent entry.

3 CLEAN UP: Use disposable gloves and remote handling 5. CALL I Olt flEl.p: Notify the Radiation Safety Offs-
tongs. Carefully fold the absorbent paper and pad. In- cer immediately,
sert into a plastic has and dispose of in the radioactive
waste container. Alsoinsert into theplastic bag allother 6. PERSONNEL DlICONTAMIN ATION: Contaminated
contaminated materials such as disposable gloves. clothing should he removtxt and stored for further evalu-

ation by the Radiation Safety Officer. If the spiltison
4 SURVEY: With a low range, thin window G.M survey the skin, flush thoroughly and then wash with mild

meter, check the area around the spill, hands and soap and lukewarm water.
clothing for contamination.

* RADIATION SAFETY OFFICER:
3. REPORT: Report incident to the Radiation Safety M)Fl lCE PIIONE:

Officer. *llOME PilONE:

Major Spills * ALTERNATE NAM ES AN D l liLEPilON'li NUM IIEltS
DESIGNATl?D BY RADI ATION SAFhlY OFFlf*liR .

I, CllAR Tile AREA: Notify all persons not involved
-

in the spill to vacate the room. _ - - . _ .

2. PREVliNT Tite SP RII AD: Cover the spill with absorh-
ent pails, but do not attempt to clean it up. Confine
the movement of all pctsonnel potentially contami-
nated to prevent the sprcJd.

>

*?in'the actdal copy that is posted in the nucicar medicine department, this information
will be filled in and updated as necessary.

Item 16
Page 22

TNTIiOI.fio. T M 9 2;
.

Le



.

.i
* *

~...,

*
.

APPENDIX l.

AREA SURVEY PROCEDURES

1. All clution. preparation. and injection areas will be 5. A permanent record will he kept of all survey results,
su.rveyed daily with an appropriately low-range survey including negative results. The record will include:
meter and decontaminated if necessary.*

a. Location, date, and Identification of equipment
2. Laboratory areas where only small quantitles of radio- used. inchading the serial number and pcrtinent

sesive material are used (less then 200 ptlit will be counting efficiencies,
surveyed monthly,

b. Name of person conducting the survey.
3. Waste storage area s and all other laboratory areas will

be surveyed weekly, c. Drawing of area surveyed, identifying relevant
features such as active sintage areas, active waste

4 The weekly and monthly' surveys will consist of t areas.etc.

d. Measured exposure rates. keyed to location on the
s. A measurement of radiation levels with a survey drawing (point out rates that require corrective

meter sufficiently sensitive to detect 0.I rnR/hr. sellon).

" " h. A series of wipe tests to measure contamination c. Detected contamination levels. keyed to loca-
levels. The method for performing wipe tests will tions on drawing.

. be sufficiently sensitive to detect 200 dpm per
100 cm' for the contaminant l'nvolved. Wipes of f. Corrective action takenin the case of contamina-
elution and preparation areas or other **higft tlon or excessive exposure rates. reduced con-
backgrourul** areas will be ternoved to a low back- tamination Icvels or exposure rates after correc-
ground ares for measurement. live action, and any appropriate comments,

heYle'n"47.'cNIN'o'f "he'*"N*p''r| tb's'she's "edYn'j
'

6.# # # rea will be cleaned if the contamir.:tionlevelesceedsAdone
2survey results will he rees.eded 200 dpm/100 cm ,

** At times when a well counter is not available f6r assaying wipes, the following
method may be performed, using a low level g.m. survey meter. We confirm the
followjng points:

A. The detector wall thickness will be 30 mg/cm' or less.

B. The instrument will be capable of detecting 0.1 mr/hr or less.

C. The approximate response time of the survey meter used will be 30 seconds
or less. The wipes will therefore be held at the open window of the
detector for about 30 seconds to ensure any contamination present may be
detected.

D. Wipes will be assayed in a low background area.

888 .When a survey meter is used to assay the wipes, any readings over background
radiation levels (rather than 200 dpm/100 cm') will be used as the action
level for cleaning the area.

&
'
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APPENDIX J.

WASTE DISPOSAL

Note : In view of the recent prob! cms with shallow land burial sites used by comraercial waste disposal
firms, NRC is encouraging its licenrees to reduce the volume of wastes sent to these facilitics.
Important steps in volume reduction are to segregate radioactive from no1 radioactive waste, le
hold short-lived radioactive waste for decay in storage, and to release certain materials in tt e
sanitary sewer in accordance with $ 20.303 of 10 CFR Part 20.

I, Liquid waste will be disposed of(check as appropriate) N/A Disposed of by commercial waste disposal serv-
ice (sec also item 4 below).

Y , In the sanitary sewer system in accordance with
I20.303 of 10 CFR Part 20. Other (specify):

N/A By commercial waste disposal service (see also
item 4 below).

3. Other solid waste will be (chtek as appropriate)
' Other(specify): "-

X Held for decay * until radiation levels, as men-
sured in a low background area with a low-level
survey meter and with all shielding removed, have

2. Mo 99/Tc 99m generators will be(check as appropriate) reached hackground Icvels. All radiation labels
will be removed or obliterated. and the waste

X Returned to the manufacturer for disposal, will he disposed of in normal trash.

X
Held for decay * until radiation levels, ap mea- N/A Disposed of by commercial waste disposal serv-
sured in a low background area with a low level ice (see also item 4 below).
survey meter and with allshleiding removed.have
reached background levels. All radiation labels _ Other(specify):
will be removed or obliterated, and the generators
will be disposed of as normal trash.* *

,
.

4 The commercial waste disposal service used will be
Be sure that weste sintage eress were described in item Il and

that they are surveyed periodically (item 17).
**

These generators may contain lans4ived radiolsotopic contami. (Name) (City. State)
monts. Therefore, the senerator columns will be seiressted so that
they may be monitored separalety to ensure deesy to backarnund
levels prior to disposes. NRC/ Agreement State License No.

.
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RADIATION SAFETY PROCEDURES FOR fr,

- . THERAPEUTIC USE OF RAD 10 PHARMACEUTICALS * 4.
'

i.-

f h]
2"~

1. All patients treated with I-131 or Au~ 198 will be placed 8. Nondisposable items used for these patients will be held
in a private room that has a toilet. The large surfaces in plastic bags in the patient's room and will be checked
in the room and toilet areas that are more likely to bei for contamination by the Radiation Safety Officer or ;

-contaminated will he covered with absorbent pads or his designee. Items may be returned for normal use. -

protective material as appropriate to the amounts of held for decay, or decontaminated, as appropriate.
E contamination to be expected. Attention should be . g

given to objects hkely to be touched by the patient. 9. If urine and vomitus from I-131 therapy patients are i

eg., telephones. doorknobs, and other items that would . collected, they will be stored for decay in the radioac- :

be difficult io decontaminate. Plastic bass cr wrapp:ngs tive waste storage area. Such stored wastes will be re- (, .!

that are' waterproof and easily disposable should be tained until they have reached background levels, as Q
used on the smaller items. measured with alow-levelsurvey meter.They willthen (

he released to the sanitary sewer system. E
2 The patient's room will be properly posted or attended {

in accordance with 9 530.203 or 20.204 of 10 CFR . 10. Before a therapy patient's room is reassigned to another y '
Part 20. patient, the room will be surveyed for contamination

and decontaminated if necessary, and all radioactive
3." . Surveys of the patier wm and surrounding areas waste and waste containers will be removed.

'

,

will he conducted as practicable after adminis- f1

tration of the treati...._ .se. Exposure rates will be 11. Nursing Instructions j;'

:measured at the patient's bedside and 3 feet (or I m)
.

3

from the patient after administration and at the entrance a. - Nurses should spend only that amount of time . '
to the room. The Radiation Safety Officeror hisdesig- near the patient required for ordinary nursing f(
nee will then determinc how long a person may remain care. Special restrictions may be noted on the pre- d
al these positions and will post these times on the caution shect on the patient's chart. Nurses should ' k
patient's chart and on his door. The results of daily read these restrictions before administering to - L

surveys will be used to recalculate permitted times. the patients. Call the Nuclear Medicine Depart- f
\ which will be posted on the patient's chart and on his ment or the Radiation Safety Officer with any p/
/' door. questions about the care of these patients. @

Nursing personnel who attend the patient will }-
4. The form. Nursing Instructions for Patients Treated wear personnel monitoring devicci as advised by p

. with Phosphorus-32, Gold-198, or lodine-131 (or a the Radiation Safety Office. %
similar form containing all the requested information). I
will be completed immediately after administration of h. Visitors will belimited to those 18 yearsof age or h-
the treatment dose. . A copy will he posted on the over unless other instructions are noted on the 4

patient's chart, precaution sheet on the patient's chart. gj t

$j ..5. Radiation levels in unrestricted areas will be maintained c. Patients must remain in bed while visitors are in
less than the limits specified in paragraph 20.105(b) of the room and visitors should remain at least 3 feet y
10 CFR Part 20. (or I m) from the patient. fn

'

6. Alllinens will be surveyed for contamination hefore being d. Patients containing radioactive materials are to be
removed from the patient's room and. if necessary, will confined to their rooms except for special medi- it

[V'
he held for decay.. cal or nursing purposes approved by the Nuclear

Medicine Department.
7 Disposable plates, cups, eating utensils. tissue, surgical (

dressings, and other pirfiilar waste items will be placed e. No nurse, visitor, or attendant who is pregnant f
in a specially de signated container. The material will be should be permitled in the room of a patient who p.~.

collected daily by the Radistion Safety Officer or his has received a therapeutic amount of radioactivity Q-
designer, checked for contamination, and disposed of until the patient no longer presents a radiation Q
as ' normal or radioactive waste, as appropriate. hazard. Female visitors should be asked whether j

they are pregnant. 4i
?

* f. Attending personnel should waar rubber or dis- fteu sure en submis e compiese response to seem 6% in addi 6en en
sk ter rencias procedureein Appendia K. posable plastic gloves when handling urinals, fy
p n

h10.8-43
y
g.

L[nEITR}0LNo. 7 8 S 9 g Item 19
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j bcdpans, emesis basins, or other containers having (3) Disposable plates, cups, and eating utensils
any materialobtained from tlw body of the patient. will be used by patients who are treated@ *

f Wash gloves before removing and then wash with I 131.
hands. The gloves should be left in the patient's.

9 room in the designated waste container. These (4) Vomiting within 24 hours after oral admin-
M gloves need not be sterile or surgical in type. istration urina ry inmn tinence, or excessive

,- sweating within the first 48 hours may result

f g. Disposable items should be used in the care of in contamination of linen and floor. In any

g these patients, whenever possible. These items situation where the patient's room may be

y should be placed in the designated waste contain- contaminated or if radioactive urine arxt/or

f er. Contact the Radiation Safety Officer or his fcces is spilled during collection. call the
,] designee for proper disposal of the contents of Radiation Safety Officer or his designee,

]~ the designated waste container. Ext. . Meanwhile, handle all con-

p taminated material with disposabic gloves

g h. All clothes and hed knens used by the patient and avoid spreading contamination.

;j should be placed in the launary bag provided and

W should be left in the patient's room to be checked a5) Keep all contaminated wastes and vomitus
's by the Radiation Safety Officer or his designee. in plastic bags in the patient's room for
,{ disposal by the Radiation Safety Officeror

Q i. All nondisposable items should be placed in a his designee. Feces need not be routinely

'j plastic bag and should be left in the patient's saved unless ordered on the chart. The sameg

i room to be checked by the Radiation Safety toilet should be used by the patient at all

j Officer or his designee. times and it should be well flushed (3 times).

j The Radiation Safety Officer will establish
t J. Surgical dressings s! ould be changed only as procedures for disposal of wastes (see

[)
directed by the physician. Au-198 leaking from a item 12 below).*

puncture wound may stain the dressings dark redI

) or. purple. Such dressings should not be discarded I. If a nurse, attendant, or anyone else knows or

.f but should be collected in plastic bags and turned suspects that his or her skin or clothing, including
.

over to the Radiation Safety Officer or his desig- shoes, is contaminated, notify the Radiation

y nee. llandle these dressings only with tongs or Safety Officer or his designee irrmediately. This
M tweezers. Wear disposable gloves. person should remain in an area adjacent to the

patient's room and should not walk about the
k. For I 131 patients: hospital. If the hands h-come contaminated, wash'-

j them immediately with soap and water.

$ (1) To the degree possible with cooperative

[ patients, urine will be collected in special m. If a therapy patient should need emergency sur-
' containers provided by the Radiation Safety gery or should die, notify the Radiation Safety

(( Officer or his designee. The patient should Officer or the Nuclear Medicine Department
be encouraged to collect his own urine in immediately.

)j the container. If the patient is bedridden, a
3 separate urinal or bed pan should be pro- n. When the patient is discharged. call the Radiation

vided. The urinal or bed pan should be Safety Officer or his designee or the Nuclear Medi-

E flushed several times with hot soapy water eine Department and request that the room be sur-
after use, veyed for contamination before remaking the roont<

.

J
(2) If the nurse helps to collect the excreta, 12. Waste Disposal |

I

J disposable gInves should be worn. After- |

ward, hands should be washed with the When contaminated wastes are transported to the Waste 1

g I

gloves on and again after the gloves are re- Storage / Disposal area, precautions will be taken to

b} moved. The gloves should be placed in the minimize external irradiation of personnel. Stored
t designated waste container for disposal by wastes will be shielded to maintain exposure to per-

) the Radiation Safety Officer or his designee. sonnelin restricted and unrestricted areas ALAR A. |
;A

|
4

1
s

Item 19.
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NURSING INSTRUCTIONS FOR PATIENTS TRE ATED WITH
PHOSPHORUS 32, GOLD-198, OR IODifJE-131

Patient's Name : .

Room No.: .. Physician's Name :
_

Radioisotope Administered:

Date and Time of Administration:

Dose Received: Method of Administration:

Exposure Rates in mR/hr

3 feet from bed 10 feet from bed
Date

,

(Comply with all checked items)

1. Visiting time permitted:

2. Visitors must remain from patient.

3. Patient may not leave room.

4. Visitors under 18 are not permitted.

5. Pregnant visitors are not permitted.

6. Film or TLD badges must be worn.

7. Pocket chambers will be worn for supplementary personnel monitoring of individual tasks. .

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

door chart

bed . wrist

-9 Disposable gloves must be worn while attending patient.

'

10. Patient must use disposable utensds.
i

Allitems must remain in room until approved for removal by the Radiation Safety Officer or his designee,1 1. '

Smokirigfs not permitted.t 2.

.13. Room is not to be released to Admitting Office until approved by the Radiation Safety Officer or his designee.

14 Other inotructions. ,

in case of an emergency contact:
.

RSO

anv Name On-duty /Off duty Telephone humbers

10.8-45

Item 19 i
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$ n NURSING' INSTRUCTIONS,

- FOR PATIENTS CONTAINING:LESS THAN-30 MILLICURIES
9F IODINE-131e

A. OUT PATIENTS:
'

: Patients'may.be t'reated as Out Patients and released after
~

administrationTof radiotherapeutic doses less than 30
millicuries.

B. |IN PATIENTS:-

If'a patient is admitted to the hospital, there will.be no-

restrictions regarding nursing care, visitors, and bathroom
. pr i v i l ege s .-

~

.However, the f oll owi ng procedures shoul d be f ol lowed
.

~ 1. | Patients using non-disposable urinal or bedpan '

a. Gloves should be worn when handling urinal or bedpan.
"

b. Dispose of excreta in toilet, flushing three (3)1 times.
c. LClean the bedpan'in a routine manner.
d. Rinse urinal,' filling with hot _ water 1three (3) times.
e. Keep the~ urinal and bedpan at the patient's bedside.

until'the patient is discharged.
-f. The Radiation | Safety Officer or'his delegate will ..

survey the urinal or bedpan. prior to the; equipment<

being issued to other areas.

2. Patients using, disposable' urinal-or bedpant
'

a. The Radiation Safety--Officer'or his delegate will-
survey disposable' urinal-and/or bedpan before disposal
-to insure background exposure limits.

3. 'If a patient-should soil self and/or bed with vomitus,
feces, or urines

a. Notify the Radiation Safety Officer.
b.- Wear glovesito. handle all soiled material.~ <

c. Contain all non-absorbed liquid material with'
absorbable disposable' material.

d. -Store all soiled material in a plastic bag-for
monitoring by the Radiation Safety Officer' prior to-

E disposal.'

- > . ,
,

RADIATION SAFETY OFFICER:

- ON' DUTY, PHONE NUMBER:'

-HOME.. PHONE NUMBER:
,

'

Cl5NTROL No. 7: 8 2 9 2- Item 19
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Procedures and' Precautions for Use of Radioactive Gas 1Xe-133)

21. 'Quantitles-to be used .

iWe expect'the number of patients undergoing Xe-133 lung ventilation
' studies to average 8 per week with an-average of 15 mci of Xe-133
-per. patient. A 200 mci possession limit is requested.

2. ;Use and Storane:-

~

Xe-133 pill be used and atored.only in-the nuclear medicine. area of
,

the hospital (see sketch). -The Xe-133 will be stored in the manufac-
turer's..shleided shipping container in our hot lab. The Xe-133 will
be used in the camera room and administered to the patient with:a
New England Nuclear "Calldose" dispensing-system and Nuclear Associ-
ates Model.XDS Xenon Delivery Unit /Nonex Model 36-023 Xenon Gas Trap. The
system is shielded to minimize-radiation exposure.to personnel. Other
approved shielded dispensing / trapping devices may be used as. they become'-
available from the manufacturers.

The combined measured air flow rates of the hot lab and imaging room are
1440 CFM supply and 1600 CFN' exhaust to keep th.e. area under'a negative air
pressure. The areas where Xenon-133 is used and stored will be kept under
a 10% negative air pressure effect. The exhaust air is vented directly to
the'outside.

3. Procedures for Routine Use
,

~

.To minimize the escape of Xe-133 from the area, the door to the camera room
will be kept closed during the handling and use of Xe-133.

Xenon-133 will be received in precalibrated unit vial. doses.' All doses
will: be assayed in the dose calibrator prior 'to administration.

Patlents will be instructed on the. details of the procedure. Those. steps-
in which their cooperation is needed will be~ emphasized.

_

Attached are brochure copies of the Xe-133 delivery system to be used.
Patients will be' connected to the' system either by a mouth and nose mask
or by a mouthpiece with a nose clamp. The patlent. connection will ' be '

'

checked for leakage by' feeling for air movement around the mask or mouth-
piece-as the patient exhales into the system prior to administration of
Xe-133. To' minimize the chances of having to. discontinue the study prior
to completion', the patient will first be given an opportunity to become
acclimated to the system'before Xe-133 is achinistered.

,The lung ventilation procedure consists of breath holding, equilibrium.,-

and washout phases. During the washout phase, the air is drawn into the
gas trap to remove the Xe-133.

Manufacturer's. instructions for checking and changing the-C02 and moisture
absorbers will be followed. The system will.also be visually checked.
periodically to ensure all connectors are intact.

Item 21.
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4. Emerotney Procedures

In the event of accidental release of Xe-133, the room will be evacuated
for approximately 20 minutes depending upon the condition of the patient.
-A survey meter will be used upon reentry into the room to ensure the
Xe-133 has cleared. With an approximate room volume of 4000 cubic-feet
and a combined exhaust rate of 1600 CFM, we calculate one air turnover to
be approximately 4 minutes.

5. Air Concentration of Xe-133 in RESTRICTED areas:

'All reasonable precautions will be taken to minimize the release of Xe-133
into the room. There will, however, be some release from the charcoal
trap as well as some release during handling, from the delivery system and
from patients. It is unlikely these releases would ever exceed 25% of the
Xe-133 used.

We can calculate the air concentration of Xe-133 for RESTRICTED areas
-(camera room and hot lab), as follows:

Assumptions: 8 patients per week
15 millicuries per patient
120 millicuries per week, or
1.2x E5 uti per week

25% loss into the room
1600 CFM exhaust
1 CFM = 6.797 x E7 ml/40 hour week

Therefore:

1.2 x E5 uCi F 0.25
= 2.0 x E-7 uCl/ml

1600 CFM x 6.797 x E7 ml/40 hour week /CFM

The calculated concentration of 2.0 E-7 is well below the NRC limit of
1.0 x E-5 uCi/ml to restricted areas for-Xe-133.

6. Air Concentrations of Xe-133 in UNRESTRCTED areas

As stated in item #5 above, the release of Xe-133 into the room is not
likely to exceed 25% of the activity used. We can therefore calculate
the maximum air concentration of Xe-133 in unrestricted areas (point of
release from the exhaust system), as follows:

A. 8 patients / week x 15 mci / patient x 1000 uCi/ mci x 52 weeks / year

x 0.25 release fraction = 1.56 x E6 uCi activity released per year

B. 1600 CFM x 1.484 x E10 ml/ year /CFM = 2.374 x E13 ml per year volume.

1.56xE6uCi/2.374xE13ml/ year =6.57xE-8uCi/mlairconc.!C.

CONTROL No. 7. 82. 9 2 1 tem 21
~~~
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Tae air concentration of 6.57 x E-8 uCi/mi averaged over one year is less
than the NRC limit of 3 x E-7 uCi/mi to unrestricted areas for Xe-133.

g ..

7. Moniikrino of Xe-133 Gas Trao EHiciency:

The efficiency of.the Xe-133 gas. trap will be monitored by measuring the
activity in the rebreathing tube during the equilibrium phase, and exhaust

s
port during the first minute of.the washout phase. This measuremen.t will

be made on every tenth patie'nt study using the low-level g.m. survek meter.
The meter probe will be shieled from the patient while taking the rendings.
Exhaust port readings of less than 10% of the rebreathing tube indicate the
trap is operating properly. If the exhaust reading would exceed 10% h,f the
r:. breathing . tube reading, the charcoal filter will be replaced. The
shielded saturated traps will be stored in nuclear medicine until no
detectable activity remains.

Item 21
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APPENDIX 0

' - - MODEL PROGR AM FOR MAINTAINING OCCUPATIONAL R ADI ATION EXPOSURES -
AT MEDICAL INSTITUTIONS ALARA -

,

' Humann Hnspihl Mncfwn h +n+ne' TL

- (Licensee's Name)

"

.T nm m ry 17 '1985"

(Dete)

't, : Management Commitment ~ 7, Radiation Safety Committee (RSC)2

a. We, the management of this (medical facility, . a. Review of proposed Users and Uses

hospital, cle.), are committed to the program
described in this raper for keeping exposures _ (l) The RSC will thoroughly review the-

~

'(individual and collective) as low as is reasonably qualifiu tions of cach applicant with
achievabic (ALARA). In accord with this com- respect to the types and quantities of
mitment, we hereby describe an administrative materials and uses for which - he has
organization for radiation safety and will develop . applied to ensure that the applicant will

- the, necessary written policy, procedures, and be ahic to take appropriate measures to *
Instructions to foster the ALARA concept with- maintain exposure ALARA.
In out institution.The organlastion willinclude
a Radiation Safety Committec (RSC)' and a _(2) . When considering a new use of hyproduct

1 Radiation Safety Officer (RSO). material, the RSC will review the efforts
of the applicant to maintain exposure

h. We will perform a formal annual review of the ALARA The user should have systematized

r - radiation safety program, including ALARA procedures to ensure ALARA and shall
considerations.- This shall include reviews of have ' incorporated the use of special ~'

operating procedurcs and past exposure records, equipment such as syringe shlehls, rubber
inspections, etc., and consultations with the gloves, cic., in his proposed use.

, radiation protection staff or outside consultants.
(1) The RSC will ensure that the userjastifies

c. Modification to operating and maintenance pro- his procedures and that dose will be ALARA

cedures and to equipment and facilities will be (individual and collectivel
made where they will reduce exposures unless -
the cost, in our judgment. is considered to be b. Delegation of Authority. -

unjustified. We will he abic to demonstrate, if
necessary, that improvements have been sought. (The judicious delegation of RSC authority is-

d# . thal modifications have been onnsitlered,and that essential'to the enforcement of an ALARA
they have been implemented where reasonable. program.)

'

Where modifications have been recommended
but not implemented, we will be prepared to (1) The RSC will delegate authority to the
describe the reasons for not implementing them. RSO for enforcement of the 'Al. ARA

concept.

st. ~In addition to maintaining doses to individuals
as far below the limits as is reasonably achievable. (21 The RU will support the RSO in those

.the sum of the doses received by all exposed inst. mees where it is necessary for the RSO

indivistuals willalso be maintamed at the lowest to assert his/her authorily. Where the
practicable level, it woutil not he desirable, for RSO has Iven overruled. the Committee
example, to hold the highest doses to individuals will record the bwis for its action in the
to some fraction of the applicabic limit if this mirutes of the Committee's quarterly -
involved exposing additional people and signif- meeting.
leantly increasing the sum of radiation doses
received by allinvolved indivisluals.

2 The RSO tm private practive hpician licenses will assume the
'l'rivate pre'stice phnician licenses do not instude an RSC, responalhilities of the HSC under 5 cthm 2.

.

Item 24
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c. 1 Review of ALAR A Program - (2) ~ The RSO willensure that authorized users. .* ' ; '

workers, amt ancillary personnel who may
(|} : Th'c RSC will encouragc all users to review he exposed to radiation will be instructed

current procedures and develop new pro- 'in the ALARA philosophy .md informed
cedures as appropriate to imntement the that management the RSC .md the RSO
ALARA concept. are committed . to impicmcrting ~ the

.

A! ARA concept.
(2) . J The RSC will perform a quarterly review

of occupational radiation exposure with c. Cooperative lifforts for Development of ALAR A
J particular attention to instances where Procedures
' investigational Levels in Table 0-I below
are exceeded.-The principal purpose of Radiation workers will be given opportunitics
this review is to assess trends in occupa- to participate in formulation of the procedures

~ tional exposure as anindex of the ALARA that they will be required to follow,
program quality and to decide if action is
. warranted when Investigational Levels arc (1) The RSO will be in close contact witti all ^

. cxceeded (sce Section 6).3 users and workers in order to ' develop
ALARA procedures for working with

(3) - The RSC will evaluate our institution's radioactive materials.
overall efforts for maintaining exposures

. .

ALARA on an annual basis. This review (2) The RSO will establish procedures for
.

willinclude theeffortsof the RSO, authoi receiving and evaluating the suggestions of
rized users, and workers as well as those individual workers for improving health

= of management. physics practices and will encourage the
use of those procedures.

3. Radiation Safety Officer (RSO)
d. Reviewing Instances of Deviation from Good

s. . Annual and Quarterly Review ALARA Practices

.(l) . Annual review of the radiation safety pro- The RSO will investigate all known instances
' gram. The RSO will perform an annual re- of deviation from good ALARA practices and,
view of the radiation safety program for if possible, will determlnc the causes.When the
adherence to ALARA concepts. Reviews cause is known, the RSO will rec;uire changes

' of specific procedures may bc conducted in the program to maintain exposurcs ALARA.
on a more frequent basis.

4 Authorized Users
*

'(2) Quarterly review of occupational expo-
. .

.

sures.' The RSO will review at least quar- a. - New Procedures involving Potential Radiat!on
terly the external' radiation exposures of Exposures

: authorized users and workers to determine
'

that their exposures are ALARA in accord- (1) The authorized user will consult with,and
ance with the provisions of Section 6 of receive the approval of, the RSO and/or
this program. RSC during the planning stage before using -

radioactive materials for a new procedure.
(3) Quarterly review of records of radiation"

level surveys. The RSO will review radia- (2) The authorized user,willevaluatc all procc-
tion leve% in unrestricted and restricted dures before using radioactive materials
areas to determine 'that they were at -to ensure that exposures will be kept
A LA R A levels during the previous quarter. ALARA. This may be enhanced through

the application of trial runs.
b. Fducation Responsibilities for AI. ARA Program

h. Responsibility of Authorized User to Persons
(1) The RSO will schedule briefings and educa- Under IIis/ller Supervision

tional sessions to inform workers of
ALARA program efforts. (1) The authorized user will explain the

ALAR A concept and his/hercommitment
to maintain exposuns AlARA to all per.

"" 8" "*3 The NRC has emphasised that the investisational t.evels in this
prnstam are not new dme limits Imt. as noted in ICHP Hernet th.
**MeenmmenJ4tions of the International Commission on Radiological (2) The authorit.ctl user will cnture that per-
l'rotection. ' serve as check points ahnve which the results sre con.
nedered surncientiv impnetant in justify fuether investigations. sons under his/her supervlu,nn who are

Itern 24
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s5bject to occupational radiation expo-
sure arc ' rained and educated in good Quarterly cxposure of individuals to less thana.'

t.

' - Investigational Level 1.
health physics practices and in maintaining
exposures ALARA.'

Except when deemed appropriate by the RSO,
no further action will be taken in those cases
where an individual's cxposure is Icss than5. 14rsons Who Receive Occupational Radiation Exposure
Table 0-1 values for the Investigational Level I.

The vorker will be instructed in the ALARA b. personnel exposures equal to or greater than
a.

concept and its relationship to working procc-
'

dures and work conditions. Investigational Level 1, but less than Investiga-
tional Level 11.

b. The worker will know what recourses are avail-
able if he/she feels that ALARA is not being The RSO will review the exposure of each indi-

. promoted on the job. vidual whose quarterly ex posu res equal or exceed .
Investigational Levell and will report the results>- *

6. Establishment of Investigational Levels In Order to of the reviews at the first RSCmeeting following
.

Monitor Individual Occupational External Radiation the quarter when the exposure was recorded. If
Exposures the exposure does not equal or exceed Investiga-

tional LevelII, no action related specifically to

This institution (or private practice) hereby establishes the exposure is required unicss deemed appro-

Investigational Levels for occupational external radia- priate by the Committec. The Committee will,
tion exposure which, when exceeded, wi!! Initiate however, consider cach such exposure in com.

review or investigation by the RSC and/or the RSO. parison with those of others performing similar

- The Investigational Levels that we have adopted are tasks as an index of ALARA program quality .
s

. listed in Table 01 below. These levels apply to the and will record the review in the Committee
minutes.exposure ofindividual workers.

Exposure equal to or greater than Investiga-c.

tional Level II.Table 0-1
.

The RSO willinvestigate in a timely manner the -Investigational Levels
(mrems per calendar quarter) cause(s) of all personnel ex posures equaling or ex-

cceding Investigational LevelII and,if warranted,
will take action. A report of theinvestigation, ac-I.crel l. . l.crell/
tions taken,if any,and a copy of the individual's -
Form NRC-5 or its equivalent will be presentedI. Whole body; head and 125 375

- trunklactive blood-forming to the RSC at the first RSC meeting fo!!owings
organs; lens of eyes; or completion of the investigation. The details of
gonads these reports will be reentded in the RSC minutes.

Committee minutes will be sent to the manage-
2. llands and forearms 1 feet 1875 5625 ment of this institution for review. The minutcs,

,

and ankles containing details of the investigation, will be
made available to NRC inspectors for'revicw at
the time of the next inspection.-3. Skin of whole body * 750 2250

d. Reestablishment of an individual occupational

.-

worker's Investigational Levell! to alevelabove
' . those usins alsntricani quaniltles or t> eta < muting isotopes.Not normativ applicable to nuclear niedicine operations exceptsW in taw M.

In cases where a worker's or a group of workers'
'

exposures need to exceed Investigational Level !!.

~ The Radiation Safety Officer wi!! review and record a new, higher Investigational Level 11 may be

: on Form NRC-5, '' Current Occupational External established on the basis that it is consistent with

Radiation Exposures," or an equivalent form (e.g., good ALARA practices for that individual or

dosimeter processor's report), results of personnel group. Justification for a new Investigational
Level 11 will be documented,

monitoring not Icss than once in any calendar quarter
'

as required by @ 20.401 of 10 CFR Part ''O. The follow-
' ing actions will be taken at the Investigational I cvels The RSC will review thejustification for, and will

as stated in Tahic 0-| : approve, all revisions of Investigational 1.cVel !!.
In such cases. when the expmure equals urexeceds

It;em 24
Page 34
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M e A.the newly established Investigational Levet II.' * *

' thmc actions listed in paragraph 6.c above will Signaturc k
''. be followed.- Barry Schneider

7. _ Signature of Certifying Official * Name (print of typc).

I hereby certify that this institution (or private prac. Fvortiti vp Di rector

tice) has implemented the ALARA Program set fo:th Title
above.

.

Institution (or Private Practicc) Name and Address:

"The person who is authoriseJ 'to make commitments for the N/A '

dministration of the Institution (e.g. hospital administrator) or,
a the case of a private practice, the licensed physician.

.

as

.

-

J

t

.
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CLOSE-0UT RADIATION SURVEY OF:Humana Hosoital-Hoffman Estates

FACILITY: Nuclear Medicine Department LICENSE #: NRC:12-18742-01

*

DATE OF SURVEY: January 31. 1985

C41 SURVEY METER USED: Picker CAL. DATE: September 29. 1984

MODEL #: 800 SERIAL #: 464

OPERATIONAL CHECK: 6.0 mr/hr SOURCE USED: 189 uti Cs-137 at 10 cm

INST. USED FOR ASSAYING WIPE SAMPLES: Well Counter CAL. DATE: 1-11-85

MODEL #: Nuclear Chicaco-8725 SERIAL #: N/A

OPERATIONAL CHECK OR EFFICIENCY CHECK: % efficiency for Tc-99m = 89% (approx.)

RADIATION SURVEY ACTION LEVEL: 0.05 mr/hr
.

WIPE SAMPLE ACTION LEVEL: 200 dom /100 cm2 (89 net com = 100 dom)
(or 178 net cpm = 200 dpm)

SURVEY LOCATION (Refer to SURVEY RESULTS WIPE TEST RESULTS
torrespondino Ns on sketch) (mr/hr) (mr/hr-net com circle one)

1. Hallway <0.05 mr/hr 1

2. Patient Injection Table (0.05 mr/hr 3

3. Entrance Doorway (0.05 mr/hr 0

4a. Camera Detector Head <0.05 mr/hr 0

4b. Camera Detector Head <0.05 mr/hr 4

5. Imaging Room Floor <0.05 mr/hr 7

6a. Gamma Camera Console (0.05 mr/hr 2

6b. Gamma Camera Console <0.05 mr/hr 0

7. Entrance to Hotiab <0.05 mr/hr 0

'
8. Hotlab Dose Prep Area (0.05 mr/hr 3

9. Desk Area <0.05 mr/hr 11

10. Sink <0.05 mr/hr 6

USE ADDITIONAL PAGE IF NECESSARY: See next page

SURVEY PERFORMED BY: Jim Mikowski TITLE: Consultant

C0tt1ENTS Well Counter backoround = 18 com

d6ATR,0l.No. 3292
]
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Close-ou't Radiation Survey of Humana Hospital-Hoffman Estates-Continued

SURVEY RESULTS WIPE TEST RESULTS
SURVEY' LOCATION (mr/hr) (net com)-

.

11. Dose Calibrator (0.05 mr/hr 3
,

12.-Dose Prep Area- (0.05 mr/hr 1

13. Dose Prep Area <0.05 mr/hr 0

14.' Miscellaneous Waste- (0.05 gr/hr 6

15. Hotlab Floor <0.05 mr/hr 9

16. Uptake Probe (Hallway) <0.05 mr/hr 6
,

'

17. Xenon-133 Apparatus (0.05 mr/hr
,

3

Conclusion: All areas wipe tested were found to be less than 200 dpm/100cm2
at Tc-99m (Cobalt-57) setting..

.

_ b I ^_ ~ k .

i, c,,
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