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NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB )
'S #m 89 APPLICATION FOR MATERIALS LICENSE - MEDICAL,

10 CFR 35

INSTRUCTIONS - Completeitems a through 26if this a an initialapplication or an application for renenalof a license Use suppicmentalsheets
where necesury. Item 26 must be completed on allapplications and signed. Retain one copy. Submit originaland one copy of entire
application to : Director, Office of Nuclear Materials Safety and Safeguards. U.S. Nuclear Replatory Commission. Washington. O C.
20555. Upon approvalof this applicati1n. the applicant willreceive a A*aterials License. An NRC Materiars License is issuedin accord-
ance with thegeneralrequirements con:ainedin Title 10, Code of FederalRegulations, Part 30, and the Licensee is subject to Totte 10
Code of FederalRegulations, Parts 19,20and 35 and thelicense feeprovision af Title 10. Code of FederalRegulations. Part 170. The
license fee catepry should be stated in item 26 and the appropriate fee enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tt STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATEdlAL
firm, clinic, phys / clan etc) INCLUDE ZIP CODE WILL BE USED (1/diftirrent from 1.4) INCLUDE ZIP CODE

NewcOnb Medical Center (formerly Newcomb
65 South State Street Hospital)
Vinelard, New Jersey 08360 Same

691 - %00
TE LEPHONE NO.: AREA CODEl609 3

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)

e 0 NEW LICENSE
Julie George ex g AMENDMENT TO LICENSE NO-29-03438-01

c. r.13 RENEWAL OF LICENSE NO.
TE LEPHONE NO.: AR E A CODE ( ) Ec* imp

4. INDIVIDUAL USERS (Name individuals who willuse or directly S.R ADIATION SAFETY OFFICER (RSO) (Name ofperson designased
supervise use of radioactive material. Complete Supplements A and B as radiation safety officer.11other than individualuser, complete resu-

for each individual.) me of training andenperience as in Supplement A.)

Refer to Item 8, attached EtT[est B. GO, M.D.

6.a. RADIOACTIVE MATERIAL FORMEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSION
ADDITlONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATE RIAL DESIRED LIMITS

'

"L1STED |N: "X" (In millicuries) X'' (In millicuries)

IODINE.131 AS lODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100. SCHEDULE A, GROUP 1 g 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 x AS NEEDED
PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPH ATE FOR INTRACAVITARY TREAT-
MENT OF MALIGN ANT EFFUSIONS.to CFR 35.100 SCHEDULE A, GROUP 111 X 2 Curies
GOLD-193 AS COLLOID FOR INTRA.
CAVITARY TREATMENT OF MALIGNANT

10 CFR 35.100, SCHEDULE A, GROUP lV X AS NEEDED E F FUSIONS.

IODINE.131 AS IODIDE FOR TRE ATMENT
10 CFR 35.100, SCHEDULE A, GROUP V X AS NEEDED OF THYROID CARCINOMA

XE NON-133 AS G AS OR G AS IN S ALINE FO R
BLOOD FLOW STUDIES AND PULMONARY X 200 nc.t

-
10 CFR 35.100. SCHEDULE A, GROUP VI

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. Iscaledsourcesup to3mCiosedfor
calil> ration and reference standards are authorized under Section 3S.14(d),10 CFR Part 35, and NEED NGYBE LISTEDJ

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER ANDIOR OF MILLICURIES DESCRIBE PURPOSE OF USE

PHYSICAL FORM OF EACH FORM

RI'cEb'hD BY LFG I '

*
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INF 1ATION REQUIRED FOR ITEMS 7 THRO 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 cpplication in the lower right corncr 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 revision
number and date of the referenced guide: Regulatory Guide 10.8 , R ev. Date:

15. GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check One)

Appendix G Rufes Foffowed;or
Names and Specialties Attached; and

Duties asin Appendix B;or x Equivalent Rules Attached
(Check One)

x Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE hhM h 8, Appendix H Procedures Followed;or

pfements A & B Attached fFsach Individual User; Equivalent Procedures Attachedy

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

9. INSTRUMENTATION (Check One) Appendix I Procedures Followed;or

Appendix C Form Attached;or X Equivalent Procedures Attached

List by Name and Model Number 18. WASTE 0:5POSAL (Check One)
X

10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey X Equivalent Information Attached
instruments; or

(Check One)
Equivalent Procedures Attached;and to* (Check One)X
Appendix D Procedures Fo!! owed for Dose

Appendix K Procedures Followed;orCalibrator;or
(Check One)

Equivafent Procedures Attached X Equivalent Procedures Attachedx

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

Description and Diagram Attached Detailed Information Attached;and
X

12. PERSONNEL TRAINING PROGRAM Appendix L r'rocedures Followed;or
(Check One)

Description of Training Attached Equivalent Procedures Attachedy
PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF

* RADIOACTIVE MATERI AL 21. RADIOACTIVE G ASES (e.g., Xenon - 133)

x Detailed Information Attached X Detailed information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES 22. RADIOACTIVE MATERIAL IN ANIMALS
14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed Information Attached i

PROCEDURES AND PRECAUTIONS FOR USE OF
Appendix F Procedures Followed;or 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b f

Equivalent Procedures Attached Detailed Information Attached-
. X

NRC FORM 313M
C C1) Page 2
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"24. PE RSONNE L MONITORING DEVICES "

SUPPLIE R EXCHANGE FREQUENCY
(Check appropriare box)

"'"
X R.S. Landauer & Co., Glenwood, IL bbnthly

c.WHOLE
TLDBODY

OTH E R (Specify)

FILM

b, FINGER TLD g gg

OTHE R (Specify)

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Specify)

Refer to the attached AIARA Program

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

N AME OF HOSPITAL tt ATTACH A COPY OF THE AGREEMENT LETTER
StGNED BY THE HOSPITAL ADMINISTRATOR.

^ c. WHEN REQUESTING THER APY PROCEDURES,
ATTACH A COPY OF R ADI ATION SAFETY PRECAU.

CIT Y STATE ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
R ADI ATION DETECTION INSTRUMENTS.

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

The applicant and any official executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity with Title 10, Code of Federal Regulations. Paris 30 and 35, and that all information contained berein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

.

11 APPLICA R CERTIFYtt F FICI AL (Signaturel

a. LICENSE FEE REQUIREC
_ __s . |(See Section 17031,10 CFR 170) f t) N AME (Type d P? int) / \

Dan L. Rex |

81) LICENSE FEE CATEGORY:
President & Chief Exec. Officer |

Sf(ds |12) UCENSE FEE ENCLOSED: s 580.00

NRC FORM 313M (9 81)
Page 3
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NOTICB To LICB1L9BBSB
-

Both management and involved employees of medical facilities
must be aware of, and comply with all license conditions. The
following actions are recommended:

1. Assure that a representative of management understands the
commitments being made in the application and contained in
the license as finally issued.*

* tructed in and2 Assure that exis_ ting and_new employees are .ns
are familiar with all applicable conditions of the license,
including the details of applicable documents, such as
procedures that are incorporated by condition of the
license.

3. Assure that all employees are instructed in application
changes each time the license is amended.

4. Assure that copies of the current regulations and copies of
the license, as well as documents incorporated into the
license by reference, are posted and/or made available to
employees in accordance federal and/or state regulations.

Upon issuance of the license, your facility will be IronlInd*

to comply with all statements and representations nade in-

the application.
,

e

-- - - - m e em -
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RADIATION SAFETY COMMITTEE

Menting PrfEDEDCy
The medical isotopes committee shall meet as often as necesary to
conduct its business but not less than once in each calendar quarter.

Responsibilities

The committee is responsible for
1. Ensuring that all individuals who work with or in the vicinity of

radioactive material have sufficient training and experience to
enable them to perform their duties safely and in accordance with
NRC regulations and the conditions of the license.

2. Ensuring that all use of radioactive material is conducted in a safe
!

manner and in accordance with NRC regulations and the conditions of
the license.

Duties
The committee shall
1. Be familiar with all pertinent NRC regulations, the terms of the

license, and information submitted in support of the request for the
license and its amendments.

2. Review the training and experience of any individual who uses
radioactive material (including physicians, technologists,
physicists, and pharnacists) and determine that the qualifications _
are sufficient to enable them to perform their duties safely and in
accordance with NRC regulations and the conditions of the license.

3. Establish a program to ensure that all fciividuals whose duties may
require them to work in the vicinity of radioactive material (e.g.,
nursing, security, and housekeeping personnel) are properly
instructed as required by 19.2 of 10 CFR part 19.

4. Review and approve all requests for use of radioactive material
within the institution.

5. Prescribe special conditions that will be required during a proposed
use of radioactive material such as requirements for bioassays,
physical examinations of users, and special monitoring procedures.

6. Review the entire radiation safety program at least annually to
determine that all activities are being conducted safely and in
accordance with NRC regulations and the conditions of the license,
to includc the ALARA Program. The review shall include an
examination of all records, reports from the radiation safety
officer, results of ERC instpections, written safety procedures, and
management control system.

7. Recommend remedial action to correct any deficiencies identified in
the radiation safety program.

' ITEM 7
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RADIAITON SAFETY COMMITTEE

Duties (continued)

8. Maintain written records of all committee meetings, actions,
recommendations, and decisions.

9. Ensure that the byproduct material license is amended, when
necessary, prior to any changes in facilities, equipment, policies,
procedures, and personnel.

Menbers

The membership of this committee will consist of at least three members
and will include:

1. the radiation safety officer;

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

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 committee members will be docunented
in the committee's records, will be updated as necessary, and will be
available for inspection by the NRC.

ITEM 7

_

,- , ,--w -~-



9

O O

AUIBORIZED INDIVIDUAL USERS

Ernesto B. Go, M.D. o

Satish P. Shah, M.D.

Fazlollah Golestaneh, M.D.

Ramaa B. Athreya, M.D.

All of the above are currently authorized under the present license (29-03438-01)

-

. .

ITEM 8
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RESPONSIBILITIES OF THE RADIATION SAFETY OFFICER

The specific duties of the Radiation Safety Officer include:

1. Establishing and maintaining operations procedures so that
the radiation exposure of each worker is kept as far below
the maximum permissible exposure as is practicable.

2. Instructing ersonnel in safe working practices and in the
nature of in uries resulting from overexposure to radiation.

3. Assuring that personnel monitoring devices are used where
indicated and that records are kept of the results of such
monitoring.

4. Investigating any case of excessive or abnormal exposure to
determine the cause and taking steps to prevent its
recurrence.

5. Advise radiation workers of any unusual procedures which
they must employ in order to reduce unnecessary exposure.

6. See that all license commitments and regulatory requirements
have been met. To this end, Health Physics Services, Inc.,
Potomac, Maryland, will assist the Radiation Safety Officer
in managing the overall radiation protection program.

7. Review the radiation survey reports furnished by Health
Physics Services, Inc. The surveys will include the
following:

A. Smears for spreadable contamination
B Survey meter measurements in those areas where

radioactive materials are used or stored.

C. A review of all personnel dosimetry reports
D. A review of the records of inventory, isotope receipt,

isotope disposal, and other health physics records for
completeness and accuracy

E. Required dose calibrator instrumentation tests (e.g.
accuracy and linearity)

F. Scaled source leak testing
G. Survey meter calibration results

-

H. Any other health physics records pertinent to license
compliance

8. De available to respond to any radiation emergency.

ITD18
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IllSTRUM!'NTATION

1. Survey Meters

Victoreen Model 493, 0-50 mR/hr, surveying / monitoring

Victoteen Model 740F, 0-25,000 mR/hr, surveying / monitoring

Eberline E-520, 0-2,000 mR/hr, surveying /nonitoring

2. Dose Calibrator

CRC-10M
.

3. Diagnostic InstruFentation
-

Siertens Pho/ Gamma 37GP

ADC Medical Xenon Unit

Sieniens 750 CLC

Medical Data Systems A3

Medical Data Systems A2
.

ADC Medical Model 300
Nuclear Spectrometer

.

ITE!! HO. 9
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'

Survey meter calibrations will be conducted at lntervals not to
exceed six (6) months by Health Physics Services, Inc., Potomac,
Maryland, using sealed a Cesium-137 source of approximately 500 mci,
authorized by the State of Maryland under License Number
MD-31-035-01. The calibration procedures are on file with the NRC,
u der License No. 19-19791-01.n

For instruments used to monitor lower energy radionuclides such as
Tc-99m, etc., a correction factor is determined. After calibration
with Cesium-137, a Tc-99m factor is determined by measuring the
response of the instrument to a calibrated source of Cobalt-57. The
exposure rate at an arbitrary distance for the Cobalt-57 source is
determined using the inverse square, law and verified with a

*calibrated dose rate meter.

DDBB Ebb 1BBb3DB Ebb 1DBM1DE BED b1EBbB131 EBDOCEDDB32.

1. On a daily basis, the constancy of the dose calibrator will be
determined with two sources, 200uci of Cesium-137, and greater
than one millicurie of Cobalt-57, These sources are NBS -

traceable with an accuracy of 5%. Should the error of the
constancy measurement be greater than iS%, appropriate adjustment
or instrument repair will be affected.

2. At intervals not to exceed six (6) months, Health Physics
Services, Inc., Potomac, Maryland, will conduct the dose
calibrator accuracy test under Maryland License No. MD-31-035-01.
A Cobalt-57 source of approximately 10 millicuries will be used
to insure the dose calibrator accuracy. Should the calibration
deviate by greater than 15%, appropriate adjustment or instrument
repair will be conducted. This semi-annual procedure will be
repeated using a Cesium-137 and a Barium-133 source of
approximately 0.2 mil 11 curies each. The three calibration
sources are NBS traceable with an accuracy of 5%.

3. The linearity of the dose calibrator will be determined
quarterly, by Health Physics Services, Inc., in accordance with
the NRC Medical Licensing Guide, Appendix D, Section 2.E., over
the full range of activities of Technetium used. Should the
linearity (measured versus calculated) vary by greater than iS%,
appropriate corrective action will be conducted.

4. Test for geometrical variation will be conducted in accordance
with Appendix Dr Section 2, Item F., of the NRC Medical Licensing
Guide, unless certified data is supplied by the dose calibrator
manufacturer.

ChldDBM1DB DE D1b2BDB319 JDB3FDDED3b3]DE

Calibrations of diagnostic instrumentation, to include gamma cameras
and associated instrumentation will be conducted in accordance with
the manufacturers' instructions.

Daily floods will be conducted to insure integrity of the camera.

LBh3 3EB31DD DE BEbbED SDDBCEE

At intervals not to exceed six (6) months, all sealed sources of
radioactive material will be leak tested by Health Physics Services,
Inc., in accordance with their Maryland license, No. MD-31-035-01.

ErerfJ3LX1



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

Health PhfsIcs Services, Inc, O
IFS 7825 Tuckciman Lanc. Sulle 214

rotomac Marijland 20854
Phone: (301) 299-2700 Toll Trec: 800-636-8488

CALIBRATION CERTIFICATE
I

OWNER CALIBRATION DATE _NEXT DUE

MANUFACTURER MODEL NUMBER SERIAL ImMBER

BATTERIES CHANGEL: YES _ NO INTERNAL ADJUSTMENT: YES NO

Tha instrument was calibrated with the sensitive chamber positioned parallel / perpendicular
to tha radiation field.

\ * *
.____ _ _m__ _ _

:: _

g'
_ __

METER RESPONSE SCALE TRUE EXPOSURE _' ____ __,__ _ ;___ .

d - K--- -' 1- --

:: : -:--- ' :- ::(1_:
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' _2__ ____. . . _.__.__ ____ _ _ __ ___

__.___.
,

~~ - --
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-

::::_~ 1:_- ____ _ _._.__- -_, __

___. . q. _ _ _ _ _ __ . _ _ . .__ _._ _ _ _ __ _ _ _ _ ___ _ _._ ..__

, ,,
-_ __ ____..

TRUE E,XPOSURE (mR/hr)*

i

Af ter calibration with Cesium-137, a Tc-99m factor was determined by zr.casuring the
j reponse of this instrument to a calibrated source of Cobalt-57. The exposure rate

| at an arbitrary distance for the Cobalt-57 source is detemined using the inverse
-

~

~

squnra law and verified with a calibrated dose rate meter.
TRUE EXPOSURE MEASURED EXPOSURE

-

THIS CERTIFIES that the instrument described above was calibrated with Cesium-137.
Exposure rates for this source have been verified with instrurrentation whose
calibration is traceable to the National Bureau of Standards.

Hemith Physics Technican
I

- _ _ _ _ _ _
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Radiation Handling _Egulpment

| To enable personnel to work safely with unsealed radioactive
| materials, the Nuclear Medicine laboratory will have the proper

radiation handling equipment. The following is a list of basic
radiation handling equipment which is available in the Nuclear
Medicine Departments.

| Shielding / Handling Eculpment

Lead bricks (e.g., 2" x 4" x 8")
'

. :
Lead syringe holders for transporting syringes containing
radioactivity

1

Lead syringe shields for reducing exposure during injection of
radiopharmaceuticals

Lead vial and container shields (pigs) for reducing exposure
during transport and storage of vials, etc., that contain
radioactive material

Remote handling devices (tongs)

If applicable, generators will be maintained in the
manufacturer's lead shielding or addition lead shielding, e.g.
bricks, will be utilized

ContaminallDD Contr_pl

Laboratory coats or uniforms

Absorbent pads (absorbent layer backed by non-absorbent plastic
material) for covering work surfaces

Disposal gloves

Decontaminating agents for decont?plae ing hands, utensils, work
areas, etc.

'

Sign ~s and labels indicating the presence of radioactive
,

materials in areas or rooms where they are being used or stored.
Labels on containers indicating radionuclide, activity, and
date.

Monitoring

Appropriate survey instrumentation relative to the types and
quantities of radioactive materials requested. Refer to the
equipment / instrumentation listing.

ITEM 11
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PERSONNEL TRAINING PROGRAM.

The personnel training program will be given to all personnel who work
with or in the vicinity of radioactive materials. The training will be
in the form of lectures and the duration of each session will depend on
the extent of applicability to the employees involved. The training
program will be of sufficient scope to ensure that all personnel,
including technical, clerical, nursing, housekeeping, and security
personnel receive proper instruction in the items specified in 19.12 of
10 CFR Part 19, to include:

A. Areas where radioactive materials are used or stored.
B. Potential hazards associated with radioactive material
C. Radiological safety procedures appropriate to their respective

duties.
D. Pertinent NRC regulations.
E. Rules and regulations of the licensee.
F. Pertinent terms of the license.
G. Their obligation to report unsafe conditions.
H. Appropriate response to emergencies or unsafe conditions.
I. Their right to be informed of their radiation exposure and bioassay

results.
J. Locations 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.

Personnel will be properly instructed as follows:

1. Before assuming duties with or in the vicinity of radioactive
materials.

( 2. During annual refresher training.

3. Whenever there is a significant change in duties, regulations, or |
the terms of the license.

,

!
l

1

^

1

i
! |

ITEM 12
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PROCEDURES FOR ORDERING AND__ RECEIVING _ RADIOACTIVE MATERIAL
|

1. The Chief Nuclear Medicine Technologist, or his designee, will
place all orders for radioactive material, ensure that the
requested materials and quantities are authorized by the license,
and that possession limits are not exceeded.

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

3. During off-duty hours security personnel will accept delivery of
radioactive packages in accordance with the procedures outlined
in the enclosed memorandum.

4. A system for ordering and receiving radioactive materials will be
established and maintained. The system will consist minimally of
the following:

A. Ordering of routinely used materials

1. Written records that identify the isotope, compound,
activity levels, and supplier, etc., will be used.

2. The written records will be referenced when opening or
storing radioactive shipments.

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 request will indicate isotope,
compound, activity level, etc.

3. The physician's written request will be referenced when
receiving, opening, or storing the radioactive
material.

C. It is essential that written records * be maintained for all
ordering and receipt procedures.

In the case of special orders, the physician's written request*

and appropriate shipping / receipt records will be referenced and
the dose assayed prior to its administration.

ITEM 13
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TO BE TYPED ON HOSPITAL LETTERHEAD, SIGNED BY THE ADMINISTRATOR, AND

GIVEN TO THE ADDRESSEE. (ALSO TO BE INCLUDED IN THE LICENSE APPLICATION)

S A M P L.E MEM0RANDUM

TO:' Security Personnel

FROM: , Administrator

RE: RECEIPT OF PACKAGES CONTAINING RADI0 ACTIVE MATERIAL

Any packages containing radioactive material that arrive between 4:30 p.m.
and 7 a.m. or on Sundays, will be signed for by the Security guard on duty

' and taken immediately to the Nuclear Medicine Department's Hot Lab.,

Unlock the door, place the packaae on the floor in the middle of the room,
and relock the door upon leaving.

If the package is wet or appears to be damaged, immediately contact the
hospital Radiation Safety Officer.and/or the chief technologist of the
department.

Ask the carrier to remain at the hospital until it can be determined that
neither he nor the delivery vehicle is contaminated.

RADIATION SAFETY OFFICER:

0FFICE PHONE:

HOME PHONE:

CHIEF TECHNOLOGIST:

0FFICE PHONE:

HOME PHONE:

,

. _

i

h
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PROCEDURES FOR SAFELY OPENING PACKAGES

CONTAINING RADIOACTIVE MATERIAL

For safely opening packages containing radioactive material, the
technologist will:

1. Put on gloves to prevent hand contamination.
2. Visually inspect packages for any sign of damage (wetness,

crushed, etc.). If damage is noted, the procedure will be stopped
and the radiation safety officer notified.

3. Measure exposure rate at 3 feet from package surface and record.
If greater than 10 mR per hour, the procedure will be stopped and
the radiation safety officer notified.

4. Measure surface exposure rate and record. If greater than 200 mR
per hour, the procedure will be stopped and the radiation safety-
officer notified.

5. Wipe external surface of shipping container and remove wipe to low
background area. Assay the wipe and record amount of removable
radioactivity (e.g. , dpm/100 sq. cm. , etc.). Check wipes with a
thin end window GM survey meter. The procedure will be stopped if
removable contamination is greater than 22,000 dpm/100 sq. cm.
above background. The radiation safety officer and health physics
consultant shall be notified to determine the " exempt" status of
the package with respect to wipe testing. If the package is not
exempt, then appropriate notification of regulatory offices will
be made.

6. Open the package with the following precautionary steps:

A. Open the outer package following manufacturer's instructions,
- if supplied, and remove packing slip.
B. Open inner package and verify that contents agree with those

on packing slip. Compare requisition, packing slip, and label
on bottle.

C. Check integrity of final source container (i.e., inspect for
breakage of seals or vials, loss of liquid, and discoloration
of packaging material) .

D.- Check also that shipment does not exceed possession limits.

7. Wipe external surface of final source container and remove wipe to
low background area. Assay the wipe and record amount of
removable radioactivity (e.g., apm/100 cu. cm., etc.). Check
wipes with a well counter / scintillation detector or thin end
window GM survey meter, and take precautions against the spread of
contamination as necessary. The acceptable level of removable
contamination will be 200 dpm/ 100 sq. cm above background. The
procedure will be stopped and the radiation safety officer
notified if this level is exceeded.

8. Monitor the packing material and packages for contamination before
discarding. If contaminated, treat as radioactive waste. If not
contaminated, radiation labels will be obliterated before
discarding in regular trash.

. Records will be maintained of the results of checking each package (see
following sample).

: ITEM 14
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RADIOACTIVE SHIPMENT RECEIPT REPORT

1. P. O. # Survey Date Time
(if applicable)

Surveyor

2. CONDITION OF PACKAGE:
O. K. Punctured Status Wet
Crushed Other

_______________________________________________________________________
RADIOACTIVE MATERIAL PACKAGES LABEL CRITERIA

(173.399)-
DOSE RATE LIMITS

_______________________________________________________________________
AT ANY POINT ON AT THREE FEET FROM

LABEL ACCESSIBLE SURFACE EXTERNAL SURFACE OF
OF PACKAGE PACKAGE (TRANSPORT INDE.X)

_______________________________________________________________________
" RADIOACTIVE-WHITE I" 6.5mR/hr 0

" RADIOACTIVE-YELLOW II" 50 mR/hr 1.0 mR/hr
" RADIOACTIVE-YELLOW III" 200 mR/hr 10 mR/hr

3. Radiation Label number

4. MEASURED RADIATION LEVELS: .

a) Bkg = mrem /hr.

b) Package surface mrem /hr.

c) 3 feet or 1 meter from surface mrem /hr.

5. Notification to the NRC or Agreement state is voluntary if mR/hr
levels exceed those indicated for applicable Labels I & II.
Notification of the RSO, health physics consultant, carrier, and NRC/
Agreement state is mandatory if levels of exposure exceed either
10mR/hr at three feet or 200mR at the surface of the package.

l

6. DO PACKING SLIP AND VIAL CONTEKTS AGREE?
!

a. Radionuclide yes no, difference

b. Amount, yes no, difference
I

c. Chem form yes no, difference

i
i

i

|
'

(Rev. 3, January 1984)
1
i
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7. WIPE RESULTS

a. Bkg CPM (Eff.= %) -> CPM x 1DJ. = bkg. DPM
eff.

b. Outer CPM (Eff.= %) -> CPM x 10.J. = DPM
,

eff,

c. Final source container CPM (Eff.= %)

-> CPM X Jf0.J. = DPM
* eff.

8. SURVEY RESULTS OF PACKING MATERIAL AND CARTONS mrem /hr, CPM
_

9. DISPOSITION OF PACKAGE AFTER INSPECTION

10. IF NRC/ CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, AND PERSON'S
NOTIFIED. -

.

d

||. =

i
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O O
GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL

1 Laboratory coats and other protective clothing will be worn at all
times in areas where radioactive materials are used. .

2 Disposable gloves will be worn at all times while handling
radioactive materials.

3. Hands and clothing will be monitored for contamination at the end of
each vorking day.

4. Syringe shields for preparation of patient doses and administration
to patients will be used except in circumstances such as pediatric
cases when their use would compromise the patient'.s well-being.

5. There will be no eating, drinking, smoking, or application of
cosmetics in any area where radioactive material is stored or used.

6. Each patient dose will be assayed in the dose calibrator just prior
to administration. Any doses that differ from the prescribed dose
by more than 10% will not be used.

7. Personnel monitoring devices (film badge or TLD) will be worn at all
times while in areas where radioactive materials are used or
stored.*

8. TLD finger badges will be worn during elution of generator and
preparation, assay, and injection of radiopharmaceuticals.*

9. Radioactive waste will be disposed of only in specially designated
receptacles.

10. There will be no pipetting by mouth,

11. Generator, kit preparation, and injection areas will be surveyed for
contamination after each procedure or at the end of the day and will
be decontaminated if necessary.

12. Fadioactive solutions will be confined in covered containers,
plainly identified and labeled with name of compound, radionuclide,
date, activity, and radiation level, if cpplicable.

13. Radioactive material will always be transported and maintained in
shielded containers. .

Personnel monitoring devices will be stored in a designated low*

background area when not being worn.

ITEll 15
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GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL (cont'd)

14. The laboratory will be locked when personnel are not present.

15. Fmergency notification home telephone numbers will be posted on the
door.

16. There will be no storage of food, drink, or personal effects with
radioactive material.

17. If therapeutic doses are authorized, the following will be verified
with the order written by the physician who will perform the'

procedure:

A. Patient's name
B. Radionuclide
C. Chemical form
D. Activity

.

- 1

.
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USE OF MOLY / TECH GENERATORS, PREPARATION OF REAGENT KITS
AND DOSE ADMINISTRATION

1. In all cases, all instructions supplied by the manufacturers of the
generators and radiopharmaceutical kits will be followed precisely,
including procedures for elution, assay, kit preparation, radiation
precautions and the use of special equipment such as syringe
shields, and other accessories.

2. Areas used for elution of Mo-99/Tc-99m generators, for preparation
of radiopharmaceuticals from reagent kits, and for preparation of
individual patient doses will be surveyed for contamination after
each procedure or at the end of each work day.

3. Every elution of generators will be assayed by use of the dose
calibrator for technetium-99m activity and molybdenum-99 ,

breakthrough contamination. The eluates will not be used if there
is more than one (1) microcurie of Moly-99 per millicurie of
technetium-99m or more than five (5) microcuries of Moly-99 per
administered dose of technetium-99m.

NOTE: Molybdenum breakthrough tests will be performed in
accordance with the instructions provided in the

- Operating / Instruction Manual for the dose calibrator.

4. Individuals who elute Mo-99/Tc-99m generators, prepare
radiopharmaceuticals from reagent kits, and all personnel who
prepare patient ~ doses or work in areas used for elution of
generators, preparation of radiopharmaceuticals or preparation of
individual patient doses will monitor their hands and clothing for
contamination before leaving those areas.

5. The activity of all radionuclides or radiopharmaceutical doses to be
administered to patients will first be determined by mathematical
calculations. Once drawn, the total activity contained in the
syringe will be double checked by use of the dose calibrator.
Except for this determination, the syringe will be kept in the
syringe shield and/or pig. All radiopharmaceuticals will be assayed
just prior to administration to the patient.

6. Patient dose information of administered technetium-99 and all other
- administered radioactive materials will be recorded in the patient

dose log'.
~

!

|
|
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EMERGENCY PROCEDURES

Minor _ Spills

1. All persons in the area will be notified when a spill has occurred.

2. The spill will be covered with absorbent paper to prevent its
spread.

3. Disposabic gloves and remote handling tongs will be used to clean up
the spill. The absorbent paper and pad will be carefully folded,
inserted into a plastic bag and disposed of in the radioactive waste
container. All other contaminated materials such as disposable
gloves will also be inserted into the plastic bag.

4. The survey will be conducted using a low-range, G-M survey meter.
The area around the spill, hands, and clothing will be checked for
contamination.

5. The incident will be reported to the radiation safety officer.

I1aior_Epjlls

1. All persons not involved in the spill will be notified to vacate the
room.

2. The spill will be covered with absorbent pads, but no attempt to
clean it up will be made. The movement of all personnel potentially
contaminated will be confined to prevent the spread.

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

4. The room will be vacated, and the door (s) locked to prevent entry.

5. The radiation safety officer will be notified immediately.

6. Contaminated clothing will be removed and stored for further
evaluation by the radiation safety officer. If the spill is on the
skin, the area will be flushed thoroughly and washed with mild soap
and lukewarm vater.

RADIATION SAFETY OFFICER: Ernesto B. Go. M. D.
; .

OFFICE PHONE: 609/691-9000

609/696-1368HO!!E PHONE:

ALTERNATE NAMES AND TELEPHONE nut 1BERS DESIGNATED BY RADIATION SAFETY

OFFICER: Fazio11ah Colestanch M. n_ 69 ham

Jud George 696-4357

ITEM 16
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AREA SURVEY PROCEDURES

The following area survey procedures will be conducted by the Chief
Technologist of the department or his designee, in each area where
radioactive material is used or stored:
1. Preparation and injection ~ areas will be surve'yed on a daily basis

with an appropriately low range G-M survey meter and
decontaminated if necessary.

2. All other laboratory areas will be surveyed weekly.

3. The weekly. survey will consist of:

A. A measurement of radiation levels with a survey meter
~

sufficiently sensitive to detect 0.1 mrem per hour.

B. A series of wipe tests to measure contamination levels. The
method for performing wipe tests will be sufficiently
sensitive to detect 200 dpm per 100 sq. cm. for the
contamination involved.

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

'

A. Location, date, and type of equipment used.

B. Name of person conducting the survey.

C. A drawing of the area surveyed, identifying relevant
features such as active storage areas, active waste areas,
etc.

D. !!casured exposure rates, keyed to location on the drawing
(point out rates that require corrective action).

E. * Detected contamination levels, keyed to locations on
drawing.

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

.

5. The area will be cleaned if the contamination level exceeds 200
dpm per 100 sq. cm.

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

ITEM 17
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DAILY
CONSTANCY DAILY LABr"' TORY SURVEY #3 WEEKLY WIPA-3rST SURVEY ***

MEASUREMENTS * '- ''

DAY Co-57 / Cs-131A B C D E F G H I J K L M N**

1

2

3

4

5

6

7

8

9

10

11
.

12

13

14

15

16

17

18

19

20

21

'' 2

~> 3

4

5

6

7

3

9

5~

l

Eye level in front of isotope prep. area G. Hot lab middle of floor N. Xenon-133

Waist level in front of storage area H. Scanning Area I, floor Gas Trap..

.

Injection area I. Scanning Area II, floor
.

1. Non-radioactive waste container J. Scanning Area III, floor
K. Bench top, storage areaC. Background mR/hr
L. Background dpmF. Surveyor's initials
M. Surveyor's initials

. Units in mci |

* Units in mR/hr.
*** Units in dpm MONTH OF
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NASTE DISPOSAL PROCEDURES

Solid radioactive waste will be divided into three groups:
short-lived, medium-lived, and long-lived.

A. Short-lived - Waste material with a half-life less than 1
day (24 hours):.(i.e., Tc-99, I-123).

B. Medium-lived - Waste material with a half-life between 1 -
15 days (i .e. , Ga-67, T1-201, Xe-133, I-131, P-32)

C. Long-lived - MaEerial with a half-life'greate'r than 15 days

Adequate lead or other suitable shielding will be provided as
necessary to reduce the radiation exposure levels to the lowest
reasonable level while radioactive waste is in temporary
storage.

All solid radioactive waste will be held for decay until
radiation levels, as measured in a low background area with a
low-level survey meter and with all shielding removed, have
reached background levels. Once this has been achieved, all
radiation labels will be removed or obliterated, and the waste
will be disposed of in normal trash. Appropriate documentation
will be maintained.

Liquid radioactive waste will be disposed of in the sanitary'

sewage system in accordance with 10 CFR, Part 20.303, Code of
Federal Regulations.
.

If generators are authorized, they will be disposed of by either
of the following methods:

1. Returned to the manufacturer in accordance with applicable
DOT, NRC, and/or State regulations governing the transport
of radioactive materials.

2. Generators will be disassembled after a minimum of 10
half-lives from the original assay date. The core will be
placed in the medium-lived waste container for subsequent
storage and monitoring as described above. The lead will be
surveyed as above and disposed of accordingly.

NOTE: The radioactive waste area is located within the .

hot lab / scan room, which is locked when staff
personnel are not present. Radiation surveys are
conducted at least weekly.

Records are maintained for each of the described disposal
methods. Such records include the date of storage, amount of
radioactivity, radionuclides, date of disposal, disposition of
materials, and initials of the disposing individual.

ITEM 18
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Xonon-133 Handling Procedures

Onantity to be Used

1. A maximum of 520 patients per year will be studied with an
average activity of 10 millicuries per patient.

2. Desired possession limit: 200 millicuries

Use and Storage Areas

The Xe-133 will be used and stored in the Nuclear Medicine
Department. Storage of the individual Xe-133 doses vill be in a
lead container surrounded by lead bricks in the Camera Boom.
Patient doses will be administered in the Camera Room.

Description of Ventilation System

1. The total area of the Camera Room is approximately 2856 ft,
with a 12 foot ceiling, for a total volume of 2856 cubic
feet. The room will be under negative pressure with the
normal air return systen exhausted directly to the outside
atmosphere.

Procedures for Rnutine Use

1. Xe-133 will be procured in precalibrated doses and delivered
directly to the Nuclear Medicine Lab. It will be stored in
its shipping container in the isotope storage area until
ready for patient administration. Upon receipt, the package
will be inspected in accordance with the Procedures for
Safely Opening Packages Contain'.19 Radioactive Material.

2. Immediately prior to administration, the dose will be
measured in the dose calibrator. The patient will be
positioned with a self-contained breathing bag and/or nose
clamp. All valve positions will be checked for proper
settings. The dose will then be injected into the
mouthpiece and the scan started. After the scan is
conpleted, the exhaled Xe-133 gas will be collected in the
integrated gas trap system and ellowed to decay to
background. No Xe-133 gas will be exhausted into the
atnosphere.

Energency Procedures
.

1. If, during the patient study, an accidental release of
Xe-133 occurs, the rooms will be evacuated inmediately and
the doors closed.

2. Based on actual exhaust rates of 356 cfm, the room vill
remain vacated for a minimum of 24 minutes, which will a33cw
for at least 3 air exchanges in the Camera Room.

Imai 21
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Xenon-133 Handling Procedures

Energenctr P rocedu res (Continued)

3. At the end of 24 minutes, the floor will be monitored with a
low-range GM survey meter to check for any residual Xe-133 gas.
If the resu3 ting measurements are greater than background, the
room will be vacated for another 24 minutes and then monitored
again to assure that no Xe-133 is present.

?41r concentrations of Xe-133 in Restricted Areas
.

5.MPC for restricted areas is 1 x 17 uCi/ml
1. Camera Room - (storage and use area)

A. g=maximumactivityusedperweek
3 1 x 10 uCi/wkA= (10 mC1/pt) (10 pt/ week) (1x10 uCi/ mci) =y

Assume a loss rate of 20% during use, f = .21,

= liaximum activity on hand per week

A = 200 mci = 2 x 10 UCi
2

Assume a loss rate of 5% during storage, f = .052

B. V = required ventilation to maintain airborne concentrations
of Xe-133 below MPC in a restricted area, when averaged over
a 40 hour week.

b'1+^22 ft / minV _- ( s,
7

MPC 6.8x10 ml/40hr wk

5 5 3
g (1x10 uci/wk) (.2)+(2x10 ) (0.5)) { ft / min'

)y,
-5 7

lx10 uci/ml 6.8x10 ml/40hr wk

.

V= 44 ft / min

i

,

- - - - - - - , . . . ,. -7 - - ,-..--.,----,--..-.,-,-..n, ,n-,_- . - , ,n - . , , , , . -,,,.....,,--._-.--n.. n., , . _ - - - . _ . , , - . _ , . - _ - - , - - . - - . - - --
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Xenon-133 Handling Procedures

Method of Disposal

1. The Xe-133 expired air will be vented through the exit port in
the integrated gas trap system. To insure proper operation of
the Xenon-133 trap, the exhaust from the exit port of the trap
will be monitored weekly with an end-window GM survey meter. The
monitoring will be performed either during a Xenon study or with
all of the expired gas from a study. Any increase above 2 times
background level readings will be cause for appropriate
replacement of exhaust duct, etc.

2. If there should be leakage in the gas trap system, the Xe-133 gas
will be exhausted directly to the outside, or unrestricted area,

'

through the ventilation ducts. There is no recirculation of
exhausted air within the facility and the point of exit for the
exhaust duct is at least 25 feet from the closest point of air
intake.

| 3. The air from the outlet port of the trap system will be collected
into a clean unused bag, which will be monitored ueekly with a GM
survey meter to check on system performance, and to determine
when the filters approach saturation point. Readings of twice
above background indicate the need to replace the charcoal
cartridge. Saturated filters-will be removed from the system and
stored within the hot lab in airtight shielded containers until
the Xe-133 activity decays to background (meter readings less
than 0.05 nR/hr) .

4. A velometer will be used to assure the ventilation rate is
adequate. This will be conducted prior to the initial use of
Xe-133 studies, after any repairs which may alter the flow rate,
and quarterly thereafter.

5. Weekly surveys will be made of the storage area and xenon
delivery system to insore radiation levels are within allowable
limits, and as low as reasonably achievable.

6. Pecords will be maintained of all monitoring and disposa] .

1 concentrations of Effinonts to Unrestricted Areas

-7
MPC for unrestricted area is 3 x 10 uCi per ml.

1. Camera Room Exhaust
.

A. A = Maximum amount to be used per year
l

3
A= (10 mC1/pt) (10 pt/wk) (1x10 uci/mC1)(52 wks/yr) =
l

55.2 x 10 uci/yr
Assume a loss rate of 20% during use (f), f = .2y y

A = Maximum am unt to be released per year
2

A= (200 pC1/wk)(52 wk/yr)(10 nci/mC1) = 1.0 x id7 uCf/yr3

2

(fy,f=.05Annume a loss rate of 5% during storage 2

1
,

- .
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Xenon-133 Handling Procedures

Summary

The minimum ventilation rates required trations ofXe-133 in a restricted area below lx10 go maintain concep/ min in theuCi/ml are 44 ft
Camera Room. The minimum ventilation rates to maintain airbconcentrat ons of Xe-133 in an unrestricted area below 3x16-prneuCi/ml
are 135 ft min in the Camera Room.

3The ventilation rates in the Camera Room will be no less than 135 ft
/ min. This will insure airborne concentrations in restricted and

~

unrestricted argps are less than peeri.ssible concentrations of lx10
uCi/ml and 3x16" uCi/m1, respectively.

'
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nEWCOmB HOSPITAL
65 SOUTH STATE STREET

VINELAND, NEW JERSEY 08360-9979

(609) 691 9000

FOREWORD DANL. rex
Presdent ard Chief Executive Officer

Ionizing radiation is among the most versatile and useful tools of
modern medicine and biomedical research. Like many other instrumen- -

talities of medicine, ionizing radiation is potentially hazardous
unless used with strict adherence to safety rules and procedures.
Thus, the safety rules which govern the uses of radiation are con-
cerned with preventing genetic damage as well as with protecting the
health of the exposed individual.

The rules and procedures set forth here have one single, straight-
forward purpose: to protect the patients, employees and visitors
from unnecessary and potentially harmful radiation.

The existing radiation safety program has many facets designed to
keep the levels of exposure to personnel at a minimum. 'This program
has three main phases:

F11AS F I

Achieve the objective of maintaining radiation exposure to ';As Low
As Reasonably Achievable ""(ALARA) to employees, visitor.e, students
and patients who are not under medical supervision for the administration
of radiation or radioactive materials for diagnostic or therapeutic
purposes.

IIIAS F II

Control operational procedures by the user of radiation sources.

F11AS F III

Evaluate the radiation safety program performed by the Radiation
Safety Officer, health physics consultant and the Radiation Safety
Committee.

We, the management of this hospital, are committed to the program
procedures and develop new procedures as appropriate te implement the
ALARA concept.

President and Chief Mxecutive ;

Officer '

b |0 E
'Date
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RADIATION SAFETY PROGRAM (ALARA)

1 INTRODUCTION

A. Purpose

This program sets forth the philosophy and general manage-
ment policies that are established by this hospital to
achieve the objective of maintaining radiation exposures to
"as low as reasonably achievable" (ALARA), for employees,
visitors, students, and patients not under medical supervi-
sion for the administration of radiation or radioactive
materials for diagnostic or therapeutic purposes.

B. Policy

In addition to complying with the limits set forth in per-
tinent regulations, guides, and standards, users and super-
visors of radiation sources shall make every reasonable ef ,
fort to maintain radiation exposures, and releases of ra-
dioactive materials in effluents to unrestricted areas to as
low as reasonably achievable.

II. MANAGEMENT COMMITMENT

A. The management and the entire staff of this hospital are
committed to the program described herein for keeping radia-
tion exposures, individual and collective, to as low as rea-
sonably achievable.

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 radi-
ation protection staff or outside consultants.

C. Modification to operating and maintenance procedures and to
equipment and facilities will be made where they will reduce
exposures unless the cost, in our judgment, is considered to-

be unjustified. We will be able to demonstrate, if neces-
sary, 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 imp 1ementing 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 ex-
posing additional people and significantly increasing the
sum of radiation doses received by all involved individuals.

-1-
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E. The services of Health Physics Services, Inc., have been

contracted to assist in the program management to insure
that all pertinent hospital staff and employees receive ap-
propriate briefings and training in radiation safety includ-
ing ALARA concepts.

III. RADIATION SAFETY COMMITTEE

In addition to other responsibilities delineated in pertinent
radiation control standards, the Radiation Safety Committee (RSC)
shall:

A. Determine whether current procedures are, in fact, maintain-
ing radiation exposures to ALARA. The efforts of the radia-
tion safety officer (RSO), health physics consultant, users
and supervisors of radiation sources will be reviewed during
the committee meeting.

B. When considering a new use of byproduct material, the RSC
will review the efforts of the applicant to maintain expo-
sure 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.

- C. Perform an annual audit of all aspects of the radiation
safety program to insure that the overall philosophy and
policies of the ALARA program are being accomplished.

D. The RSC will thoroughly review the qualifications of each
applicant with respect to the types and quantities of
materials and the uses for which he has applied, to assure
that the applicant will be able to take appropriate measures
to maintain exposure ALARA.

E. Delegation of Authority

1. The RSC will delegate authority to the RSO and his con--

sultant staff 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 Com-
mittee's quarterly meeting.

F. Review of the ALARA program

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

-2-
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2. The RSC will perform a quarterly review of occupational

radiation exposure with particular attention to in-
stances where Investigational Levels in Table 1 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.

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.

IV. RADIATION SAFETY OFFICER, AND HIS CONSULTANT STAFF ARE RESPONSI-
BLE FOR THE FOLLOWING:

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 1 cast quarterly the external radiation

exposures of authorized users and workers to determine
that their exposures are ALARA in accordance with the
provisions of paragraph VII of this program.

3. Quarterly review of records of Radiation Level Surveys.
The RSO will review radiation levels in unrestricted
andf restricted areas to determine 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 ALARA philosophy and informed that
management, the RSC and the RSO are committed to imple-
menting the ALARA concept.

C. Cooperative Efforts for Development of ALARA Procedures

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

-3-
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1. The RSO will be in close contsct uith all users and
t workers in order to develop ALARA procedures for vorking'

with radioactive materials.
,

2. The RSO will establish procedures for receiving and
evaluating the suggestion of individual workers for im-
proving health physics practices and encourage the use
of those procedures.

D. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation
from good ALARA practices and, if possible, determine the

When the cause is known, the RSO will requirecauses.
changes in the program to maintai~n exposures ALARA.

V. AUTHORIZED USERS
_. . .

A. New Procedures Involving Potential Radiation Exposures

1. The authorized user will consult with, and receive the
approval of, the RSO and/or RSC during the planning
stage before using' radiation sources for a new
procedure.

2. The authorized user will evaluate all procedures before
using radiation sources 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.

VI. PERSONS WHO RECEIVE OCCUPATIONAL RADIATION EXPOSURE. .
. .

. .

A. The worker v11'l-be instructed l'n the ALARA concept and its
relationship to his working procedures and work conditions.

i
' B. The worker will know what recourses are available if he

feels that ALARA is not being promoted on the job.
t

!
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VII. ESTABLISIIMENT 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 investigation by the Radi-
ation Safety Officer or consultant staff. The Investiga-
tional Levels that we have adopted are listed in Table 1
below. These levels apply to the exposure of individual
workers.-

TABLE 1
.

Investigational Levels -
(mrems per calendar quarter)

LEVEL I LEVEL E

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

750 22503. Skin of whole body *
_

,

* Not normally applicable to medical facilitics except those using
significant quantities of beta emitting isotopes.
The Radiation Safety Officer will review the results of personnel
monitoring, film badge report, not less than once in any calendar
quarter, as is required by 10 CFR 20, 20.401. The following actions
will be taken at the Investigational Levels as stated in Table 1:

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 1 values for the Investigational Level I.

B. Personnel e::posures equal to or greater than Investigational Lev-
el I, but less.than Investigational Level II.

The RSO will review the exposure of each individual whose quar-
terly exposures equal or exceed Investigational Level I. He will

report the results of his reviews at the first RSC meeting fol-
lowing the quarter when the exposure was recorded. If the expo-
sure does not equal or exceed Investigational Level II, no action

-5-
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I
related specifically to the exposure is required unless deemed

|
appropriate by the Committee. The Committee will, however,

j 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.
C. Exposure equal to or greater than Investigational Level II.

' .

The RSO will investigate in a timely manner the cause(s) of all'

' personnel exposures equaling or exceeding Investigational Level
II and, if warranted, take action. A report of the investiga-
tion, actions taken, if any, and a copy of the individual's film

j badge record will be presented to the RSC at the first RSC meet-,

1 ing following completion of the investigation. The details of
! these reports will be recorded in the Committee minutes. Com-

|
mittee minutes will be sent to the management of this institution

i for review. The minutes, containing details of the investiga-
'

j

tion, will be made available to NRC inspectors for review at the
time of the next inspection.

D. Re-establishment of an individual occupational worker's Invowsti- ;

gational Level II above that listed in Table 1
i

1

}
In cases where a worker's or a group of workers' exposure needs
to exceed Investigational Level II, a new, higher InvestigationalI

Level II may be established on the basis that it is consistent
! with good ALARA practices for that individual or group. Justifi- i

,

j cation for a new Investigational Levewl II will be documented.
*

8 The Radiation Safety Committee will review the justification fro,'
'

and will approve, all revisions of Investigational Levels II. In
such cvases, when the exposure equals or exceeds the newly estab-

; lished Investigational Level II, thuse actions listed in para-
1 graph C above will be followed. ,

{
VIII. SIGNATURE OF CERTIFYING OFFICIALi

I I hereby certify that this institution has implemented the ALARA
Program set forth above.

I
I

N ) s

) Signature of'Admkhistrator
Dan L. Rex

Name (type or print)
President & Chief Exec. Officer

.

Title

:

i <

4 :
;

-6-
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THE THERAPEUTIC USE OF RADIOACTIVE MATERI AL

Iodine-131

GENERAL

The physician will determine which radioisotope and proper activity "
is to be administered to the patient.

Because of the relatively high energy and activity used in radiation
therapy, the staff will take advantage of time, distance, and
shiciding to reduce unnecessary exposure to radiation. This is

~

important in the initial preparation stage as well as the
hospitalization period.

OUTPATIENT THERAPY

Outpatients may be administered up to 30 millicuries of radioactive
material. Radiation safety instructions should be given to the
patients, depending on their condition and age of other members in
their household.

For levels administered greater than 30 mil 11 curies, the patients
must be admitted to the hospital.

INPATIENT THERAPY

Inpatients may be administered radioactive materials as limited by
the facility license.

Because of the significant potential for contamination by the patient
during hospitalization, it is important that proper radiation
controls be strictly enforced. .

Radiation safety procedures and related nursing procedures for 4

inpatients undergoing therapeutic use of radiopharmaceuticals will be
'

those set forth in Appendix K (enclosed).

The patient may be discharged from the hospital when the residual
activity is less than thirty (30) mil 11 curies. After vacating the
room, a thorough radiation protection survey should be conducted to
insure the absence of radioactivity, radiation signs, etc. Special
attention should be given to the monitoring of the bed linen, waste
containers, and bathroom.

-1-
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IODINE-131 HANDLING PROCEDURES

1. In order to minimize the potential volatilization and
contamination during patient dose preparation, the use of
radioiodine will mainly be in the physical form of capsules.

2. When uncontained high specific activity is used, such as in
treatment of thyroid carcinoma, the following additional
procedures will be followed:

p

a. The vial containing the radioiodine will remain unopened and
stored in the lead shipping container in the isotope storage
area until just prior to patient administration.

b. When ready for patient administration, while wearing a
laboratory coat and rubber gloves and using forceps, the i

vial will be opened in a fume hood (if present) to allow any j

,

volatized buildup of Iodine to escape. Should a fume hood '

' not be avialable, the vial will be opened at an arms length
in an area of relatively low air circulation, such as the
corner of the room. The vial will then be closed, and the
surface of the unshielded container will be wiped with an

,

! alcohol sponge pad to remove any possible contamination. It
will then be assayed in the dose calibrator and replaced in

;

its shield. Smears will be taken to assure that no'

| contamination has occurred in the work area.
l

c. The unopened vial will be taken, in its shield, to the
patient administration area. While using rubber gloves, the
vial will be opened and a straw inserted. The patient will
be draped across the shoulders with an absorbent pad such as
a chux, etc. The shielded container will be given to the
patient to drink.

| d. When the dose has been administered, the shielded vial will
be placed in a plastic bag, scaled, and returned to the
icotope storage area for decay and disposal.

.

e. Several smears of the patient administration area will be
taken to check for contamination.

f. Individuals involved with dose administration will vash
their hands thoroughly with soap and water and will have
their thyroid checked for possible uptake es described in,

the Dioassay Procedures.
~

g. Hoods used for opening therapeutic quantities of Iodine will
be evaluated at least semi-annually to verify adequate
exhaust ventilation rates.

-2-
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IODINE-131 HANDLING PROCEDURES (Continued)

h. Film badges and extremity monitoring devises (TLD's) will be
worn by individuals handling therapeutic quantities of
radioactive Iodine.

i. Thyroid bloassays will be performed on individuals handling
therapeutic quantities of Iodine in accordance with the
following.

THYROID BIOASSAYS
|

1. Thyroid bioassays will be conducted on radiation workers |
initially upon employment to establish base line data. Such
analyses will be performed on only those individuals who might
subsequently handle therapeutic quantities of Iodine or be
sufficiently close to the process that intake is possible (e.g.
within a few meters in the same room).

2. Bioassay studies of occupationally exposed personnel will be
performed when there is believed to be a reasonable risk of
significant internal radioactive exposure. As a minimum, the
type of bioassay, frequency of administration, and action levels
are as follows:

* Activity Handled at Any One Time in Unsealed Form flaking
Bioassay Necessary.

Volatile Bound to
or Nonvolatile

Types of Operation *Dispersible * Agent

Processes in open room or bench, with 0.1 mci 1 mci
possible escape of iodine from process
vessels

Processes with possible escape of iodine 1 mci 5 mci
carried out uithin a fume hood of
adequate design, face velocity, and
performance reliability

,

Processes carried out within gloveboxes, 10 mci 100 mci
| ordinarily closed, but with possible
| release of iodine from process and

| occasional exposure to contaminated box
and box leakage

A total thyroid radioactive iodine content equal to or greater than
0.12 microcuries of I-125 or 0.04 microcuries of I-131 will result in
the individual being removed from duties involving radioactive iodine

-3-
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THYROID BIOASSAYS (Continued)

'exposure until the thyroid content has dropped to less than the
stated levels.

Additional bioassay procedures and related actions will be conducted
in accordance with NRC Regulatory Guide 8.20, " Applications of
Bioassay for I-125 and I-131," April 1978 (enclosed). Records of
bioassay studies will be maintained for review by appropriate
officials.

|
|

e

<

i

. .

-4-

. . .
. ..

.

- _ _ _ _ _ _ ..



7
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

O O|

llFAb7B PBXS1CS bSPEETS DF 3BB TREBb2fl111C l'BE
I OF RADIOACTIVE MATERIAL PHOSPHORUS-32

1. The vial containing Phosphorus-32 will not be opened until the
l time of patient administration. Personnel will wear laboratory

coats and rubber gloves when handling and opening this material.

2. Phosphorus-32 will be handled behind low Z number shielding, such ,

as plexiglass, in order to keep bremstrahlung radiation at a I
i

minimum.
!
'

3. Several smears of the patient administration area will be taken

| to check for contamination. .

,

4. Individuals involved with doce administration will wash their
( hands thoroughly with soap and water and then carefully monitor |

their hands and clothing to detect any contamination. |

|

5. Whole body and extremity monitoring devices will be worn by all |

personnel handling Phosphorus-32.

6. After administration of the patient dose, the empty vial will be
placed in a plastic bag, sealed, and returned to the storage area
for decay and disposal.

7. Eye protection, i.e. plexiglass goggles, will be used for
procedures involving 10 mil 11 curies or more of Phosphorus-32.

8. A dry run will be performed prior to performance of unfamiliar
procedures in order to preclude unexpected complication.

9. If patients undergoing Phosphorus-32 therapy require
hospitalization, the patient will be placed in a private room.
The radiation safety procedures and related nursing procedures
set forth in Appendix K, with attachments, (enclosed) will be
folloued.

'

.

f

-5-
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APPENDlX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOPHARMACEUTICALS'

l. All plients treated with I.13! or Au.198 wi!! be placed 8. Nondisposable items used for these patients will bc held
in a private room that has a toilet. The large surfaces in plastic bagsin the patient's room and will be checked
in the room and toilet areas that are more likely to be for contamination by the Radiation Safety Officer or
contaminated will be covered with absorbent pads or his designee. Items may be returned for normal tase,
protective material us appropriate to the amounts of held for decay, or decontaminated, as appropriate.
contamination to be expected. Attention should be
given to objects likely to be touched by the patient. 9. If urine and vomitus from I.131 therapy patients are
eg., telephones, doorknobs, and other items that would collected, they will be stored for decay in the radioac.
be difficult to decontaminate. Plastic bags or wrappings tive waste storage area. Such stored wastes will be re-
that are waterproof and easi!y disposabic should be tained until they have reached background levels, as
used on the smaller items, measured with a low.levelsurvey meter.They willthen

he released to the sanitary sewer system.

2. The ptient's room will be properiy posted or attended
in accordance with { N20.203 or 20.204 of 10 CFR 10. Before a therapy patient's room is reassigned to arother

Part 20. patient, the room will be surveyed for contamination
and decontaminated if necer.sary, and all radioactive

3. Surveys of the patient's room and surrounding areas waste and waste containers will be removed,

will be conducted as soon as practicable after adminis-
tration of the treatment dose. Exposure rates will be I I. Nursing Instructions
ruessured at the patient's bedside and 3 feet (or I mi

Nurses should spend only that amount of timefrom the plient after administration and at the entrance a.

to the room. The Radiation Safety Officer or his desig- near the patient required for ordinary nursing
net will then determine howlong a person may remain care. Special restrictions truy be noted on the pre-

at these positions'and will post these times on the caution shect on the ptient*s chart. Nurses should

patient's chart and on his door. The results of daily read these restrictions befcre administering to

surveys will be used to recalculate permitted times, the patients. Call the Nuclear Afedicine Depart-

which will be posted on the patient's chart and on his ment or the Radiation Safety Officer with any

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 devices as advised by

with Phosphorus-32, Gold.198, or lodinc 131 (or a the Radiation Safety Office.

similar form containing all the requestedinformation),
will be completed immediately after administration of b. Visitors will belimited to those 18 years of age or

ihe treatment dose. A copy will be posted on the over unless other instructions are noted on the
patient's chart. precaution sheet on the patient's chart.

5. Radiation levels in unrestricted areas will be maintained c. Patients must remain in bed while visitors are in
less than the limits specificd in paragraph 20.10$(b) of the rcom and visitors should remdn at least 3 feet

10 CFR Part 20. (or I m) from the patient.

6. Alllinens will be surveyed for centamination before being d. Paticnts centaining radicaetit e rnstcrials are to be

removed from the patient *s toom and,if necessary, will confined to their rooms except for specialmedi-

be held for decay. cat or nursing rurposes approved by the Nuclear
Medicine Department

7. Disposable plates, cups, c'pting utensils, tissue, surgical
e. No nurse. visitor, or attendant who is pregnantdressings, and other similar waste items will be placed

in a specia!!y dengnated container. The material willbe should be permitted in the room of a patient who

collected daily by the Radiation Safety Officer or his has received a therapeutic amount of radioactivity

designee. checked for contamination. and disposed of until the patient no longer presents a radiation

as normal or radioactive waste, as appropriate. hazard. Female visitors should be asked whether
they are pregnant.

I* IM* * ""
* ne sure to submit a comriete response to item 19h ia addition ta posable plastic gloves when handling urinals.rirnensint procedures in Appendia K.

10.8-43 .
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Dihble platss, cups, and cating utensilsbodpans, emesis basins,er eth ntainers having (3)
ag materialchtained from tir body of the patient. will be used by patients who arc trestrd

Wash gloves b: fore removing and then wash with I 131.

hands. The gloves should be left in the patient's ..

room in the designated waste container These (4) Vomiting within 24 hours after oraladmin-

gloves need not be sterile or surgical in type, istration. urinary incx ntinence.or excessive
sweating within the first 48 hours may result

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

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

should be placed in the designated waste contalo- contaminated or if radioactive urine and/or

er. Contact the Radiation Safety Officer or his fcces is spilled during co!!cction, call the

designes for proper disposal of the conten'ts of Radiation Safety Officer or his designee,
Ext. . Meanwhile, handle all con-

the designated waste container.
taminated material with disposabic gloves

h. All clothes and bed linens used by the patient and avoid spreading contamination.

should be placed in the laundry bag provided and
should be left in the patient's room to be checked ($1 Keep all contaminated wastes and vomitus

by the Radiation Safety Officer or his designes. in plastic bar.s in the patient's room for
disposal by the Radiation Safety Officer or

L All nondisposable items should be placed in a his designec. Feces need not be routinely

plastic bag and should be Icft in the patient's saved unless ordered on the chart.The same

room to be checked by the Radiation Safety toilet should be used by the patient at all
tirnes and it should be wcll flushed (3 times). 'Officer or his designee.
The Radiation Safety Officer will establish

J. Surgical dressings should be changed only as procedures for disposal of wastes (see

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

Juncture wound may stain the dressings dark red
or purple. Such dressings should rot be discarded I. If a nurse, attendant, or anyone else knows or

but should be co!!ected in plastic bags and turned suspects that his or her skin or clothing. including

over to the Radiation Ssfety Officer or his desig- shoes, is contaminated. notify the Radiation
nee. Ilandle these dressings only with tongs or Safety Officer or his designec immediately. This ,, S

tweesers. Wear disposabic gloves. person should remain in an area adjacent to the
patient's room and should not walk about the *#
hospital. If the h2nds become contarr.inated. wash

k. For 1-131 patients'
them Immediately with soap and water.

(1) To the degree possible with cooperative
If a therapy patient should need emergency sur-patients, urine will be collected in special m.

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,

the container, if the patient is bedridden, a
When the patient is discharged. call the Radiationseparate urinal or bed pan should be pro- n.

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

flushed several times with hot soapy water cine Derurtment and request that the rcom be sur-
veyed for contamination irfore remaking the ronrrtafter use,

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

disposable gloves should be worn. After-
ward, hands should be washed with the When contaminated ustes are transported to the Waste

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

moved. The gloves should be plaud in the minimize external irradiation of personnel. Stored -

designated waste container for disposalby wastes will be shicided to maintain exposure to per-

the Radiation Lfety Officer or his d: signee, sonnelin restricted and unrestricted areas ALARA.
.

&
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NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS-32, GOLD-198, OR IODINE 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

Date 3 feet from bed 10 feet from bed

.

(Comply with all checked items)

1. Visiting time permitted:

2. Visitors must remsiti 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 trsks.

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 utensils. -

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

I 2. Smoking is.not permitf ed. .

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

14 Other instructions.
In case of an emergency contact:

RSO

On-duty /Off-duty Telephone NumbersName

10.S-45
~
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IENT RADIATION SURVEY SHEET
(Unsealed Sourcsc)

TTIENT'S NAME: Room No. Therapy Start Date

ret pe: Activity (millicuries)

.XETCH OF PATIENT'S ROOM / BED IOCATION (be specific)

Adjacent Room? Adjacent Room?

YesYes
NoNo

.

furv7,y Meter Measurements: At Bedside: nR/hr.
Doorways nR/hr.
Occupied adjacent room (s): mR/hr.

1 neter from sources mR/hr.
. -.

T_ENERAL ^

:cya nurses been given film badges or dosimeters and log? YES NO

:no the 5 mR/hr. tape been placed on the floor? YES NO

'as th3 patient been positioned so exposure to others is minimal? YES NO

:sv3 tha nurses received a copy of the protocol for Nursing Care of Radiation Therapy
Patiento? YES NO (Supply with protocol if answer is NO)
'is tha patient's room been properly posted? YES NO (Supply posting if NO)

_

Termination Surve'y" don' ducted By:; crepy Termination Date:
YES / NOdistien survey of patient and room confirmed removal of all radioactive materials: (Circle One)

.L rs.distion caution signs removed? YES NO

11m bidges or dosimeters collected? YES NO
_

,

If radiation levels are detected above natural backgroundNOTE:
levels, IMMEDIATELY NOTIFY RADIATION SAFETY OFFICER AND
THERAPIST.

L



- _ -

U T1UCLEAR REGULATORY COMT, ION April 1978[ \

N j OFFICE OF STAfJDARDS DEVELOPMENTMELATO W C]M
,

g

REGULATORY GUIDE 8.20
APPLICATIONS OF BIOASSAY FOR l-125 AND l-131

A. INTRODUCTION In vivo measurements-Measurement of gamma-
or x-radiation emitted from radioactive material to-

Sect. ion 20.1%, ., Orders Requ. .inng Furm. h.s mg of
cated within the body for the[utpose of detecting or

~

Bioassay Services of 10 CFR Part 20 " Standards ' ". i P
.

''.
.

'"8 " "
for Protection Against Radiation," indicates that the t* V

A ANuclear Regulatory Commission (NRC) may incorpo- #" '.w.o measuuments -geasurement of rad.ioac-
rate into a license provisions requiring a specific pro- ty in samples of mmerQege[eted from the human
gram of bioassay measurements as necessary or de- ,,

7"
~

sirable to aid in determining the extent of an indi- T
vidual's exposure to concentrations of radioactive C. REGlJLA ORY POSITION

- -

material. In certain cases, the requirement for bioas-
say may also be included in the license by reference 1. Conditifns U er Nhich Ilioassay Is Necessary

V
to procedures specifying in vivo measurements, h.pb.o. assay is necessary when an . d.a. Rourme in s-

vidadhanfej, a(t any one time, unsealed 2 quantitiesmeasurements of radioactive material in excreta, or
both.

This guide provides criteria acceptable to the NRC 0. Jadioactive todme that exceed those shown m
ab I of jhis guide.staff for the development and impic. mentation of a ,

bioassay program for any licensee handling or proc- ', hen quantities handled in unsealed form arey

essing I-125 or 1-131. If further provides guidance $ cat'er than 10% of, but less than, Table I values,
to such licensees regarding the selection of workers ?roulihe bioassay may still be necessary under certain
who should participate in a program to detect a,n@or " ci~rcumstances. A written justification for not per-

-

measure possible internal radiation exposureg The ) forming such measurements should be prepared an'd

recorded for subsequent review during NRC inspec-guide is programmatic m nature and doe not -

with measurement techruques and proced Jes. tions whenever bioassay is not performed and the-

quantities handled exceed 10% of the levels in Table'

a

; ,. 'B. DISCUSSION i g.<

The topics treated in this guide include determina- c. Except as stated in regulatory position l'.d.
t, ions of (1) whether bioassay should be performed, bioassay is not required when process quantitics han-~

(2) frequenc,es of b,ioassay,q) who should part,ici- died by a worker are Icss than 10% of those in Tablei

pate, (4) the act, ions to tale based on bioassay results. g*

and (5) the particular resu'1(% d. Special bioassay measurements should be per-
th'Eshould initiate such

'

actions. g ., formed to verify the effectiveness of respiratory pro-
'

presented with theil definitio, the'following terms areFor the user's convemence
ns as used in this guide: tection devices and other protective clothing. If an'

n y , t.-
Bionssay zThe determmation of the kind, quantity ' #''"d"' "'*"' h"' 9*' "" 3"di'id""I I' *E"'d "" ' "h'd'or concentration,'and location of radioactive material uled and repeatable basis to submit specinrens for binassay or to

.

irect (.m vivo) measurement or rcpon for in siso measurements. Either radiochemical bioassay ofin the human bo2ly b
.

by analysis in vitro'y d.of materials excreted or removed urine or in vivo counting is acceptabte to the NRC staff for es.
timating internal radioactisity burdens or intales. In some cnes.

from the body, homeser, a licensee may wish to cor,otorate estimates f,om
. urinat sis data with in sito deictminations,~ Infalc-The total quantity of radioactive material 3

entering the body. 2 see discussion in ihe footnote to Table 1.
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() Tabla 1 ()

ACTIVITY LEVELS ADOVE WHICH BIOASSAY FOR | 125 OR l-131 IS NECESSARY
~

Actisit3 llandled at Any
One Time in Unsealed
Form'htaking Bioassay

Necessary*

.

Volatile Bound to
or Nons olatIIe

Types of Operatten Dispersible* Agent *

Processes in open room or bench, with possible escape of iodine 0.1 mci 1 mci
from process vessels

Processes with possible escape of iodine carried out within a 1 mci 10 mci
fume hood of adequate design, face velocity, and performance
reliability

Processes carried out within gloveboxes, ordinarily closed, but 10 mci 100 mci
with possible release of iodine from process and occasional ex-
posure to contaminated box and box leakage

* Quantitles presens may be considered the amount in process ty a morter si one time. Quantities la the right hand cofuma may be used shca it can be
shown that activity la process is almays chemically bound and processed is such a manner that 1125 or I-131 mill remain in nonvolatile form and diluted
to concentrations less than 0.1 pCi/m3 of nonvolatile agent. Capsules (such as gelatin capsules gisen to patients for diagnostic tests) may be considered
to conesia the radioindine la nontree form. and bioassay would not be necessary un! ens a capsule mere inadvertently opened (e.g., dropped and crushed).
on the other hand, certain compounds where radiciodine is normally bound are inoma to retcase radiciodine when the materialis la process, and the
left-hand column may then be applicable, la those laboratories morting only with I 125 in radioimmunassay (RIA) Lits, the quantities of I 125 are very
small and la less volatile forms; thus, bicassay reqcirements rnay be judged trom the right hand colume.

Individual wearing a respiratory protective device or (e.g., within a few meters and in the same room as
protective clothing is subjected to a concentration of the work-r handling the material) should participate
1-125 or 1-131 (in any form) in air such that his or her in bioassay programs described in regulatory position
intake with no protection would have exceeded the 1.

limits specified in paragraph 20.103(a)(1) of 10 CFR 3. T pes of Bloassays That Shoe!d Be Performed3
Part 20,3 bioassays should be performed to determme
the resulting actual 1-125 or 1-131 intake. These spe- a. Baseline (preemployment or preoperational).
cial bionssay procedures should also be conducted for Within 2 weeks prior to beginning work with radioac- .

personnel wearing respirators if.for any reason the tive iodine in sufficient quantity that bioassay is spec-

1-125 or 1-131 concentration in air and the duration of ified in regulatory position I.
exposure are unknown. b. Roun.ne. At the frequenc.ies specified .m regula-

.

2. Participation tory position 4.

*All workers handling radioactive iodine or suffi- c. Postoperational and with Separation Physical.

ciently close to the process that intake is possible A bioassay should be performed within 2 weeks of
the last possible exposure to I-125 or I-131 when op-

8 Multip!)ing the concentrations gisen in Appendis B. Table I, crations are being discontinued or when the worker is
Column I.10 CFR Part 20,5 x 104 pCi/mi for 1-125 (soluble) terminating activities with potential exposure to these
and 9 x 10 ' Ci/ml for I-131 (soluble), by 6.3 x 10' mi gives radionuclides.
the corresponding quarterly intale of the respectise iodines by in-
halation. These quarterly intales would be about 3.2 pCi for d. Diagnostic. Followup bioassay should be per-
I 125 and 5.7 pCi for I-131, which would give a thyroid dose f'ormed within 2 weeks of any measurement exceed-
commitment of about 7.5 rems to a 20-gram thyroid integrated . . . .

.3ng levels given as action points in regulatory post-over all future time, using effective half fives of 41.8 days for tion 5 in order to confirm the initial result and, in the,

I-125 and 7.6 days for 1-131 and using a quality factor (QF) of 1.7
to calculate effective disintesqtion energy in the case of I-125. case of a single intake, to allow an estimate of the
(This QF of 1.7 is used for conservatism, esen though the Interna- effective half life of radioiodine in the thyroid,
tional Commission on Radiological Protection (1969) and the Na-
tional Council on Radiation Protection (1971) hase published a 4 Frequency
QF of 1, because some calculations in snore recent scientific lit- a. Initial Routine. Within 72 hours following entry
erature have suggested the use of QF values higher than I for
c!ccaron or beta energies of 0.03 hteV or less.) of an individual into an area where bicassay is speci-
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fied in accordance wit ( julatory positions 1 and 2 (a()st investigation of the operations in-
(but waiting at less 6 hours frr distribution of a volved, including air and other in plant surveys,
major part of the iodine to the thyroidd) and every 2 should be carried out to determine the causes of ex-
wccls or more frequently thereafter as long as the posure and to evaluate the potential for further expo- ,

conditions described in regulatory positions I and 2 sures. |

exist. When work with radioactive iodine is on an (b) If the investigation indicates that further
infrequent basis (less frequently than every 2 weeks)' work in the area might result in exposure of a worker
bioassay should be performed within 72 hours of the t c ncentrat. ions that would cause the lim;t.mg in-

.

end of the work period during which radioactive takes established in {20.103 of 10 CFR Part 20 to be
Iodine was handled (but not sooner than 6 hours). exceeded, the licensee should restrict the worker

b. After 3 Afonths. When a periodic measurement from further exposure until the source of exposure is

frequency has been selected in accordance with regu- discovered and corrected.
latory position 4.a. it may be changed to quarterly if, (c) Corrective actions should be implemented
after 3 months, all the following conditions are met: that will climinate or lower the potential for further

(1) " Die average thyroid burden for each indi- exposures.
vidual working in a given area was less than 0.12 (d) A repeat bioassay should be taken w. h.n in

pCi of I-125, less than 0.04 pCi of I-131, and less 2 weeks of the previous measurement and should be
5 of a evaluated within 24 hours after measurement ,n orderthan the corresponding proportionate amount i

mixture of these nuclides during the initial 3-month to confirm the presence of internal radioiodme and to
E#" obtain an estimate of its effective half-life for use in

.

(2) The quarterly average radioiodine concentra- estimating dose commitment,

tion (pCi/ml) in air breathed by any worker (as ob- (e) Reports or notification must be provided as
tained when measurements of radiosodine concentra- required by $f 20.405,20.408, and 20.409 of 10 CFR
tions m air are required) does not exceed 25% of the Part 20 or as required by conditions of the license

,

concentration values for soluble, (s) iodme given pursuant to $20.108 of 10 CFR Part 20.
in Appendix B, Table I, Column 1,10 CFR Part 20 (5
x 10 ' pCi/mi for I-125 and 9 x 10'' pCi/ml for (2)If the thyroid burden at any time exceeds 0.5
1-131), i.e., 25% of these concentrations multiplied Ci of I-125 or 0.14 Ci of I-131, the following ac-

by the total air breathed by an employee at work dur- tions should be taken:
ing one calendar quarter 6.3 x 10' ml, does not ex-
ceed 0.8 Ci of I-125 or 1.4 pCi of I-131. The ap- . ( ) Carry out all steps desen. bed .m regulatory

propriate proportionate amount 5 of a mixture of these
p sit.t n 5.a(1).

nuclides should be used as a guide when both I-125 (b) Refer the case to appropriate medical /
and I-131 are present; and health physics consultation for recommendations re-

g rding therapeutic procedures that rnay be carried
(3) The working conditions during the 3-month ut to accelerate removal of radioactive todme from

,

period, with respect to the potential for exposure, are the body,
representative of working conditions during the
period in which the quarterly bioassay frequency will (c) Carry out repeated measurements at ap-
be employed, and there is no reasonable expectation proximately 1-week intervals at least until the thyroid
that the criteria in regulatory positions 4.b(1) and burden is less than 0.12 Ci of I-125 or 0.04 pCi of

4.b(2) above will be exceeded. 1-131. If there is a possibility of longer-term com-
p nments e nyn ng I r - I at requh

c. Between 10 and 48 hours after respiratory pro- ation, contmue meamements as long as medeva
tective devices, suits, hoods, or gloves are used to sary t enme t t appreciaW cxpomes to Mese

,

limit exposure as stated in regulatory position 1.d. other companments do not go undetceted.

5. Action Points nnd Corresponding Actions b. Guartctly Afcamrcments. Carry out actions at
Icvels as indicated under regulatory position 5.a(1). If

a. Iliwccuy or Afore frequent Alcasurements measurements and surveys ir.dicate an appreciable
(1) Whenever the thyroid burden at the time of likelihood that a worker will receive further expo-

measurement exceeds 0.12 pCi of I-125 or 0.04 Ci sures exceeding the criteria of regulatory positior ,
of I 131, the following actions should be taken: 4.b(1) and 4.b(2), reinstitute biwcekly or more fre-

quent bioassays.
,

* NCRP Rcport No. 55, " Protection of the Th roid Gland in the3

Deni of Releases of kadioiodine." National Council en Radia- D. IraPLEf4ENTATION
tion Protection and Measurernents. Washington. D.C., August t,

The purpose of this section is to provide informa-1977,p.21.
tion to applicants and licensees regarding the NRC

s See the appendix for a description and exampic of using this
staff's plans for using this regulatory gu'ide.condition for rniatures,
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Exc:pt in those cases in the applicznt or with 5 20.108 of FR Part 20.

licensee proposes an acceptab alternativ: method, if an applicant licensee wishes to use the method

the staff will use the methods described herein after described in this regulatory guide on or before De-
December 15,1978, in evaluating the radiation protec- cember 15, 1978, the pertinent portions of the appli-
tion programs of licensees who have bioassay re- cation or the licensee's performance will be evaluated

quirements incorporated in their licenses in accordance on the basis of this guide.

.

,
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O Appendix
CALCdTION OF ACTION LEVELS FOR Mi RES OF l-125 AND l 131

A.1 Controlling Instantaneous Thyroid Ilurdens centration data are available to assess the potential

Regulatory position 4.b(1) is based on controlling exposure of the worker, either to random single in-
takes or to variable or constant continuous exposures,the instantanccus amount in the thyroid and is taken

as 25% of the maximum permissible organ burden The quantities of 0.8 Ci of I 125 and 1.4 pCi of
(MPOB) of I-125 or I-131, respectively, that would I-131 were obtained by calculating 25% of the re-

give a dose rate of 0.6 rem / week if continuously spective total quarterly intakes of 3.2 pCi of I 125 or
5.7 pCi of I-131 (see footnote 3) that would be in-present in the thyroid. If a mixture of both nuclides is hated when breathing a total of 6.3 x 10' ml perpresent in the thyroid and X is the fractional activity

that is I-125, a 3-month interval may be resumed quarter working at the standard man breathing rate

when the total activity ofI-125 and I 131 is below for 40 hours per week for 13 weeks.

0.12X + 0.04(1 - X) Example

Example Should the average quarterly concentrations esti-
mated from air sampled in a worker's breathing zone

If the measurements of I-125 and I-131 in a work- be 3 x 10-' Ci/ml for I-125 and 5 x 10 'pCi/mi for
er's thyroid are 0.10 Ci of I-125 and 0.05 pCi of I-131, the total quarterly intakes are:
I-131, the fractional I-125 activity is

3 x 10 ' x 6.3 x 10' = 1.89 Ci1-125
X = 0.10/(0.10 + 0.05)

= 0.667 5 x 10-' x 6.3 x 10' = 3.15 CiI-131
Total = 5.04 CiThen

0.12X + 0.04(1 - X) = 0.12(0.667) + 0.04(0.33) Also, X, the proportion of I-125, is 1.89/5.04 =
= 0.0932 0.375

Total = 0.10 + 0.05 = 0.15 Ci Thus the control level for maintaining biwcekly or
* '# #9" " "*# # #'**

Thus, in this case, the worker involved should re-
main on the biwcekly (or more frequent) schedule 0.8X + 1.4(1 - X) = 0.8(0.375) + 1.4(1 - 0.375)
and should not be put on the quarterly frequency. Total = 1.18 pCi for this mixture.

,

A.2 Controlling Total Intakes Since the intake of 5.04 pCi is greater than 1.18,
Regulatory position 4.b(2) is based on controlling this employee should stay on the more frequent

total intakes * during a quarterly period when air con- bioassay schedule.

* The limiti'ng t'otal quarterly Intales areln'different proportions
for 1-125 and I-131 than are 'the htPOBs. This difference is a re- Note: The numbers of significant digits carried in the
sult of the fact that permissible concentrations are inversely prop- above calculations do not imply any given de-
ortionat to effective half-lives; whereas an htPOB is calculated gree of accurac7 of measurement. Enough di-
assuming a constant burden in the organ of concern. which as
maintained by continuous intale of activity balanced by an equal gits are carried to allow follow.ing the ar.thme-. .

i

rate of climination from the organ. tic for purposes of the examples.
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