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1.e. NAME AND MAILING ADDRESS OF APPLICANT (matanton,
1.tA STREET ADDRESSLESI AT WHICH R AOaOACTivE MATEHtALtem, ci<n.c. phys.c.ea, etc.1 INC LUDE ZIP CODE

WILL BE USED tif af8erent fran f.A1 aNCLUDE ZIP CODE
Maui Memorial Hospital
Radioisotope Service
221 Mahalani St.
Wailuku, Maui, HI 96793

TE LEPaoNE NO.: ARE A COoE lgog i 244 - 9056

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THISIS AN APPLICATION FOR: ICheca .vaarsenem sam)
a6 O NEw licenseDon Tolbert, Ph.D., C.R.P. 6 o 4=ENoutNT TO uCENSE NO.

TE uPaoNE No.: AaE A Coot 4803: 53fi_ 9774 c. N RENEwat oF uCENSE NO. El-115]9-01
-

4. INDIVIDU AL USERS uvern ande,a,ers was weit see er a,recuy k RADIATION SAFETY OFF6CER (RSO) theme op erson asuinendpn.oen. ou or rea.eseu..e meer,es. Corresea s.po en.nu A ana as rea,ter enca . e,a,,no ,,,e e, es.a. urer, err er or eest s-.
n. e,.no a. me re -

s,.n.,,, ,,, ,e,,,ence . .,, S , A s

(See Attached) James Bendon, M.D.

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE
MAxlMUnd MARK MAXIMUMITEMS POSSESSIOgRADIOACTIVE MATE RIAL DE 51 RED ITEMS POSSESSIONLgggyg ADORIONAL HEW OE sir ED LIMITSLISTED IN: p p,,,,,,,,,,,,,,,j g- gn ,n,unf..J

to CFR 31.l1 FOR aN vlTRO STUDIES IODINE.131 AS IODIDE FOR THEATMENTX 0.200 OF HYPERTHYROIDISM X 60
10 CFR 35.100. SCHEDULE A, GROUP i

AS NEE DE DX PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TRE ATMENT OF POLYCYTHEMIA

80 CFR 36.100. SCHEDULE A, GROUP 44 VERA.LEUKE MIA AND SONE METASTASES X 50
AS NEE DE D

PHOSPHORUS 32 AS COL LOIDAL CHMOMsC

10 CFR 3b.100. SCHE DU LE A. GR OUP ill 5,000 PHO;,PH ATE FOH INTHACAVITARY THE AT-
MEN T Or uALiGN ANT E FFUSiONS.X P;mh
ooto,,,,, ,Scoggo,o ,osi,uraa.

10 CFR 35.100.SCHEDUE A. GROUP lV X AS NEEDE D F S ONS.
-_

60 DINE 131 AS IODaDE FOR TREATMENT10 CFR 'b. LOO, SCHEQUE A, GROUP V X AS NEEDED OF THYROID CARCINOMA X 300 _
XENON 133 AS GASOR GASIN SALINE FOR10 CFR A100.SCHEDUE A. GROUP VI BLOOO FLOW STUDIES AND PULMONARYX 3 of each FUNCTION SYunies. X 300

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. tsennaan ,se.,m3nCieansser
so.areu.on ons reraena arenseras are eatnersees under secean 2s.stto). so Crn rear 3s . eno utto 80 rat Eisrto)

CHEMICAL MAXIMUM NUMST RELEMENT AND MAS 6 NUMMR M
,HVS4C LFORM OF M M

Strontium 90 Sealed 150 Eye applicator for
, superficial disease.
!
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 througn 23. check the appropriate boules) and schmit a detailed desaiption of all the requested information. Begin
each iten on a sepsate sheet. Identsfy the item number and the date of the application in the lower right corner of each page. If
you indacate that an appendix to the medical licoruing Guide will be followed, do not submit the pagss. tut specif y the reveaun
number and date of th1 ref erenced Guide: Regulatory Guide 10.8 , Rev. Date:

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

Names and Specialties Attached;ard Appendix G Rules Followed;or

Duties as in Appendix B;or Equivalent Rules Attachedg

X Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AN0 EXPERIENCE (See Item 4) ^' "" " '

Supplements A & 8 Attached for Eam Indivusual User;
and X Equivalent Procedtres Atta4ed

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

9. INSTRUMENTATION (Check Onel Appendix 1 Procedures Followed;or

Appendix C Form Attached;or Equivalent Procedures Attachedy

List try Name and Model Number 18. WASTE DISPOSAL (Check OnelX

10. CALIBRATION OF INSTRUMENTS '
Appendix J Form Attached;or

| Appendam D Proced ees Fouowed for Survey
instruments: or g

Equivalent Procedures Attamed;and tg* THERAPEUTIC USE OF HADIOPHARMACEUTICALS
(Check One)

Appendax 0 Procudures Followed for Done
Calatrator;or Appendix K Procedures Followed;or

Equivalent Procedures Attached Equivalent Procedures AttachedX X

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

X Demaiption and Diagram Attaeed Detailed Information Attached;and

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

X Desaiption of Training Attached Equivalent Procedures Attached

13. PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL II' RADIOACTIVE GASES te.g., Xenon - 133)

x Detailed information Attached Detailed Information Attachouy

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

(Check One) Detailed Information Attached

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

Equholent Procedures Attached Detailed Information AttadeJ
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24. PERSONNEL MONITORING DEVICES

T YPE

ICheck waroornare basi EUFPLIE R
EXCHANGE FREQUENCY

' ' ' "
A supplier with certificate Monthly4.wHOLE

''sOOv x of Accreditation with the NBS
OTnt R iSpec*h)

,

National Voluntary Laboratorv
"'"

Accreditation Program will be Monthly
"' "#'" ''

X used for personnel monitoring
OrnE R iSpec.nl

FILM

c. WRIST TLC

OTHER (Speedy)

d. OTHER ISsesdrJ

$

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
e _How TAL AGNEEING TO ACCEPT P ATiENTS CONTAINING HAOtOACTavE MATERI ALN AME OF MC6 pit AL

ATTACH A COPY OF THE AGREEMENT LETTERth

$4GNE D BY THE HOf,PITAL AOMINISTRATOM.
M AlbleeG ADQnE 55

c. WHEN REQUESTING THERAPY PROCEOURES,
ATTACH A COPY OF R A04ATION SAFETY PRECAU-ca r v

STATE znP COOL
TIONS TO BE TAsCEN AND LIST AVA4LAOLE
RACIATION OE TECTION INSTRUMENTS.

26. CERTIFICATE
IThis s tem musI be completed by apphcan ti

T u app
4ent and .av ots.c 4 u u,ung th.s contiture on i,eneis of sne epi.cena named an Item t o cesi ly en t in

contermity n.th T tie 10, Coos of 7 ederet Rwet ons. Parts 30 and h, end that ein enfermetion conte.ned here.a. sacs.o.ag any -"; T
. e .s es pl. cation .a prepared en

ettecned bereto, es tr e es.J coerect to the t,est of ows kneaneces end spot.el, -..;s

th APPLICANT OR CERTIF YING OFJ6CI L is,pesusej
& UCENSE FEE REQUIREO

tsu secom rio ar, to cFn stos
. #MM/~-), n g,, , , , , , ,_

Jerry Walker9 lie LICENSE FEE CATEGORY,
das TiTLs

7C Administrator

<2: uCENst FEE ENCLOsEO- * Exemnt
'

April 29, 1985 $Q_KFOHM NHC.333M (8 783
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II'DIVIDUAL USERS

The following individuals will be Authorized Users. These
are as per License flo. 53-13519-01.

Eugene Wasson. III. H.D. Groups I. II. III. IV and V
1G ELLCg studies
Xenon 133
Strontium 90 ophthalmic applicator

James Bendon. fl . D . Groups I. II. and III
la EllCq studies
Xenon 133

Thomas Abram. !1. D . Groups I. II. III
Iodine 131 as iodide for treatment
of hyperthyroidism. cardiac
dysfunction, or. thyroid carcinoma

Phosphorus 32 as soluble phosphate
for treatment of polycythemia
vera, leukemia and bone metastases

la EllCq studies
Xenon 133

David Joseph Heeney, fi.D. Groups I. II. and III
Iodine 131 as iodide for treatment
of hyperthyroidism, cardiac
dysfunction, or thyroid carcinoma

lu ElhCR studies
Xenon 133

Item 4-1
Date: 4/29/85
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RADIATION SAFETY COMHITTEE

1. The Radiation Safety Committee is established by authority of
Maui Memorial Hospital administration as the administrative
body responsible for the safe use of radioisotopes within !!aui
Memorial Hospital.

2. The membership of the Radiation Safety Committee and their
specialties satisfy the requirements of 10 CFR 35.11.

3. Committee responsibilities:

a. To ensure that 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,

b. To ensure that a l'1 use of radioactive material is
conducted in a safe manner and in accordance with NRC
regulations and the conditions of the license.

4. Committee duties:

a. Be f amiliar with all portinent NRC rgulations, the
terms of the license, and information submitted in
support of the request for the license and its
amendments;

b. Review the training and experience of all individuals
who use radioactive material (including physicians.
technologists, and physicists) and determine that
their qualifications are sufficient to enable them to
perform their duties safely and in accordance with
NRC regulations and the conditions of the license;

c. Establish a program to ensure that all radiation
workers and all other individuals whose duties may
require them to work in the vicinity of radioactive
mate rial (e.g., nursing, security, and housekeeping
personnel) are properly instructed as required by
Section 19.12 of 10 CFR Part 19;

Item 7-1
Date: 4/29/85
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d. Review and approve all requests for use of
radioactive material within the institution;

e. 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;

f. 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. The
review shall include an examination of all records,
reports from the radiation safety officer, results of
URC inspection, written safety procedures, and
management control system;

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

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

1. Ensure that the radioactive material license is
amended, when necessary, prior to any changes in
facilities, equipment, policies, procedures, and
personnel as specified in the license.

5. Meeting frequency:

a. The Radiation Safety Committee shall meet as of ten as
necessary to conduct its business but not less than
once in each calendar quarter.

Item 7-2
Date: 4/29/85
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INSTRUMENTATION

1. Survey Meters

A. Manufacturer's name: Picker Nuclear
Manufacturer's model number: $35-186
Humber of instruments availabic: 1

Minimum range: 0 to 0.2 mR/hr
Maximum range: 0 to 2000 mR/hr

B. Manuf0cturer's name: Victorcen Instrument Division
Manufacturer's model number: 6A
Number of instruments available: 1

Minimum "ange: 0 to 300 cpm and 0 - 0.5 mR/hr . [g,<. Cd, . . ,

Maximum range: 0 to 30,000 cpm and 0 - 50 mR/hr /r gj(s ' , '
'

2. Dose Calibrator

Manufacturer's name: Rad-X
Manufacturer's model number:
Number of instruments available: 1

3. Diagnostic Instruments

Manufacturer's
Irne_nC_Laattuagnt ____unma- Undel_unt__

Scintillation Camerc Siemens ZLC 750S &
Scintiview

Scintillation Camera Siemens Pho/ Gamma IV

Gamma Uell Counter Searle 8725

Thyroid Uptake Probe Searle ----

Automatic Well Counter Abbott ----

Automatic Gamma Counter Abbott ANZR

Item 9-1
Date: 4/29/85
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CALIBRATIO!! 0F INSTRUMEllTS gafdb j j

1mAti a, , Jc

1. Dage Caliktatet
g

The dose calibrator will be checked daily for instrument
constancy with a source of Cs-137. The Cs-137 will be used
to check the automatic windows for I-131. Tc-99m. and Xe-133.
Variations in output greater than 5%. when corrected for
decay of the cesium. will be investigated immediately.

Prior to initial use and quarterly thereafter. the
instrument shall be checked for linearity. Checks for
linearity shall be made by assaying a vial of Tc-99m of
activity at the maximum activity normally used, then
reassaying the same vial at 6, 24, 30. and 48 hours after the
initial assay. Instances where the measured activity is more
than 5% different from the calibrated activity shall be
investigated. Prior to initial use and annually thereafter,
checks for accuracy shall be performed by Mid-Pacific Medical
Physics according to the procedures outlined in License !!o.
53-23207-01.

2. Eqthakle Entrer lagtrutgatg

The portable survey instruments shall be checked weekly
for constancy with the built-in check source and calibrated
annually by Mid-Pacific fledical Physics. The calibration
procedure used is on file under License flo. 53-23207-01,

3. B12aggar Untake Sygtem

At least annually or af ter repair, the uptake system
used for bioassay measurements will be tested to assure a
sensitivity of at least 0.04 uC1.

4 Eggqcdg q[ qalthtgtigag

Log bocks will be maintained on instrument calibrations
listed in 3 above.

Item 10-1
Date: 4/29/85
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FACILITIES AND EQUIPMENT

1. The floor plans for the nuclear medicine facility are shown
in Figure 1. All radiopharmaceuticals will be received in the
nuclear medicine facility, where they will be checked for leakage
before being opened and stored.

2. The laboratory counter surfaces of the nuclear facility will
be of nonabsorbent material. such as stainless steel or plastic
laminate, and will be covered with disposable absorbent paper.

3. Isotopes will be stored in appropriately shielded and labeled
storage areas. Sufficient shielding shall be provided so that
the dose rate outside the storage locations does not exceed 2
mR/hr.

4. Xenon-133 gas will be administered to patients through an
Atomic Products Corporation Pulmonex Xenon System. All vials
containing Xe-133 for dispensing will be contained in lead
shielded glass vials, and will be stored in the shielded storage
area prior to use. Expired gases containing Xe-133 will be
exhausted through the gas trap in the Pulmonex Xenon System.

5. The trap for Xe-133 will be tested weekly by exhausting 5
liters of air through the trap into a plastic bag and positioning
the bag in the front of the scintillation camera. When a
significant increase in counts is recorded for a two minute count
time. the cartridge will be replaced.

6. It is estimated that as much as 10% of the administered xenon
might leak during administration and storage of the charcoal
trap. A maximum workload of two patients per week is estimated,
with an administration of 20 mci per patient. The required
ventilation flow rate to insure airborne activity concentrations
are not exceeded is

V = LEQ_mG1Lukl_L ll_ilqQQ_uGilmgil x
__

_ _ q[m ,____

(1 x 10E-5 uCi/ml) (40 hrs /wk) 1.7 x 10E6 ml/hr

V = 5.9 cfm

The air from the imaging room is exhausted directly to the
environment, and is not mixed with any air returning to the
hospital. The exhaust flow rate from the imaging room is 1067
cfm. well in excess of the required ventilation flow rate.

Item 11-1
Date: 4/29/85
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7. Using the assumptions given above, the estimated
concentration of the air at the exhaust from the roof is

C = A/V

A = 2_natienta x 2_GGi x 1GQE_uGi x 22_uceka
week patient mci year

A = 2.1 x 10E5 uCi/ year

V = 1g&Laumth x idL1GEla_elLItat
min, cu.ft./ min.

V = 1.59 x 10E13 ml/ year

C = _2t1_&_1&ELEG141Lat
1.59 x 10E13 ml/ year

C= 1.3 x 10E-7 uCi/ml

An additional dilution f actor of 10 minimum is estimated
because of mixing and dilution. The estimated concentration of
1.3 x 10E-9 uCi/ml supplied to unrestricted areas is well below
the allowable concentration of 3 x 10E-7 uCi/ml.
8. Should there be a patient who accidently comes off the
apparatus losing the entire dose, the fc11owing air
concentrations will be present in the imaging room:

Assumptions:

20 mci released as patient comes off apparatus
4028 cu.ft. room volume (19x26.5x8)
1067 cu.ft. per minute total exhaust rate

Immediate dilution:

__20 mqL_ x LLE-LagmCL x IqQQ_qCL = 1.7 x 10E-4 uCi/ml
4028 cu.ft m1 mci

Removal constant = 1QiLqqt[L x _ _ _1 = 0.26/ min,
__

min 4028 cu.ft.

Item 11-2
Date: 4/29/85
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After 11 minutes, the air concentration will be less than the
allowable 40 hour average concentration for restricted areas, so
the requirements of 10CFR 20.103 are met.

C = CcE-kt

C = 1 x 10E-5 uCi/ml (10CFR20.103 requirements)

Co = 1.7 x 10E-4 uCi/ml (immediate dilution)

K = 0.26 (removal constant)

5 = tiue in minutes

t = 10.9

. -

-

i

!

.

Item 11-3
Date: 4/29/85
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MAUI MEMORIAL llOSPITAL NUCLEAR MEDICINE

(Scale: 1/8" = l')

PIGURE 1
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Item 11- 4

Date: 4/29/85
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INSTRUCTION OF PERS0!!!!EL

1. The training program for personnel who work with or in
the vicinity of radioactive materials will be of sufficient scope
to ensure that all personnel, including technical. clerical,
housekeeping. and security personnel, receive proper instruction
in the items specified in Section 19.12 of 10 CFR Part 19,
including:

a. location of radioactive materials

b. possible health problems associated with exposure to
such radiation;

c. precautions or procedures to minimize exposure for the
duties involved;

d. purpose and function of protective devices employed;

e. applicable provisions and requirements of license and
URC regulations;

f. responsibility to report conditions which may violate
the requirements of the license and ??RC regulations;

g, familiarization with the emergency or unsafe condition
responses;

h. location and explanation of radiation exposure reports
and bioassay results; and,

1. locations where posting is required by 10 CFR Part 19.

2. Plew employees will be briefed on at least a. and c.
above before assuming duties. All other areas will be covered
within a month of the beginning of their employment.

3. An annual refresher covering a, thru 1. above will be
provided. The above areas will be covered also for employees
whose duties change, or when regulations or terms of the licence
dictate.

Item 12-1
Date: 4/29/85
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PROCEDURES FOR ORDERING AllD RECEIVING RADIOACTIVE HATERIAL

1. The Chier !!uclear !!cdicine Technologist will place all orders
for radioactive materials, will ensure that the requested
materials and quantities are authorized by the license, and that
possession limits are not exceeded.

2. A system of orderin6 and receiving radioactive materials will
be established and maintained. The system will consist minimally
of keeping written records of orders and receipts for radioactive
material. These records must identify the isotope, compound. and
activity levels.

3. During normal working hours, carriers will be instructed to
deliver radioactive packages directly to the fluclear !!cdicine
area.

4 During off-duty hours, security personnel will accept
delivery of radioactive packages in accordance with the
procedures outlined in Mr. Ualker's memorandum (see attached).

Item 13-1
Date: 4/29/85
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: TO: Security Personnel

FROM: Jerry Walker, Administrator

SUBJECT: Receipt of Packages Containing Radioactive Material

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

l

i Any packages containing radioactive material that arrives during
| non-normal working hours will be signed for by the Security guard
! on duty and taken immediately to the Nuclear Medicine Department.

Unlock the door, place the package on the top of the
technologist's desk, and ralock the door.

If the package is wet or appears to be damaged, immediately
contact the Radiation Safety Officer or Radiology Supervisor.
Ask the carrier to remain until it can be determined that neither|

| the carrier nor the vehicle is contaminated.

Radiation Safety Officer: James A. Bendon, M.D.

,

Office Phone: ____ _ _ _ _ _ _ _ _

l

| Home Phone: _ _ _ _ _ _ _ _ _ _ _ _ _ _

!

| Beeper: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|
,

|
Radiation Supervisor: Eve Kiley

| Office Phone: _________________

|
Home Phone: ___ _______________

|

|

|
|

|

|
.

|

|

Item 13-2
Date: 4/29/85
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PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIALS

1. The regulations specified in 10 CFR 20.205 will be
satisfied.

2. Other than the exceptions noted, the following procedures
for opening packages will be carried out:

Upon receipt # ---

a. Visually inspect the package for any sign of damage
(e.g. wetness or crushed package). If damage is
noted, stop immediately and notify the Radiation
Safety Officer or his designate;

---of radioactive materials exceeding the exempt
quantities specified in 10 CFR 20.205(b) and (c)---
b. Measure the exposure rate at three feet from and at

the external surface of the package. If the
exposure rate is greater than 10 mrems/hr at three
feet or greater than 200 mrems/hr at the surface,
notify the Radiation Safety Officer or his designate
immediately and do not proceed further. The NRC
must be notified as per 10 CFR 20.205 c(2);

c. Uipe the external surface of the package with a dry
wipe held with forceps. Count the activity on the
wipe and record the results. If the removable
contamination is greater than 0.01 microcuries
(22.000 dpm) per 100 cm2. notify the Radiation
Safety Officer or his designate immediately and do
not proceed further. The NRC must be notified as
per 10 CFR 20.205 c(2);

#Within three hours if received during working hours, or within
eighteen hours if received after working hours.

Item 14-1

Date: 4/29/85
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d. Open all packages with the following precautions:

(1) Put on protective gloves. Open the outer
packages (following ma nu f ac tu re r's directions
if supplied) and remove the packing slip.
Open the inner package to verify the contents
against the packing slip and the requisition.
Also inspect the final container to ensure it
is not broken or leaking, and that all seals
are intact.

(2) Wipe the external surface of the final source
container and remove the wipe to a low
background area. Assay the wipe with a thin-
window G-M survey meter ar d record the amount
of removable activity.

(3) Monitor the packing material and the packages
for contamination before discarding. If
contaminated, discard as radioactive waste.
If not, obliterate all radiation labels and
discard in normal trash.

3. Maintain records of the above procedures on the
Radioactive Shipment Receipt Record.

.

,
%

/

>

%

,

, ~

,

Item 124-2
Date: 4/29/85
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RADIOACTIVE SHIPMENT RECEIPT REPORT

1. Purchase / Requisition I.D. No.:__
___ ____ _________Date:

2. Package Condition: OK_____ Not 01:

Explain (if not):_______ _ _ - _ _ _ . - _ - - _______

_ _ - _ _ . . . _ - - - - _____

3. Measured Radiation Levels:

a. Surface ___ mR/hr.

b. 3 feet mR/hr.__

4. Wipe Results:

From the outside of the final container *: _ cpm

Background:_ cpm

Net: ______ cpm

5. Does the activity, isotope & chemical form area agree with
that ordered?

Yes_____ No_____

Explain (if no):_
__ _ ______ _____

SIGNATURE

* At-least a 100 cm2 area.

Item 14-3

Date: 4/29/85
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GENERA (RULESNOR.SAFEUSE|OF' RADIOACTIVE' MATERIAL
s.

I Ve'ar laboratory coats or other protective clothing at'

s
all times in areas where radioactive materials are used.

.

2. Wear disposable _ gloves at all times while handling
: radioactive materials.

3.. ' Monitor hands and clothing for contamination after each
pEocedure or bef' ore' leaving the area.

4. Use syringe' shield $)for. routine preparation of patient
doses and administration'to patients, except in circum-'

stances such as pediatric cases when their use would
compromise .- the patient'si well-being.

'

Do''not eat, drink. -smoke. or_ apply cosmetics in any5. a.'

area where: radioactive material is stored or.used.
b. Do not store food, drink or personal effects with

: radioactive material. '

4

; - 6. a. Assay each patien't dose in;the dose calibrator prior
. ~to administration. Do not use any doses that differ

from the.preceribed dose by.more than 10-percent.,

?
b. For therapeutic doses. .also check the patient's

name.- the ~radionuclide, the chemical' form, and -the
activity.vs. the~ order written by'.the. physician who
will perform the procedure.

|- -7. . Wear personnel monitoring devices (film badge or TLD) at
all times while in areas where radioacti've materials are[ used or stored. .These devices should be worn at chest

- .or' waist level. Pers'onnel |monitorin'g -devices when not,

-being worn'to monitor-occupational" exposures'should
be< stored in a designated low background area.

p 7 :w

K ~ 8'. We'ahTLD finger badges during' elution of generator and
-preparation. assay.:and injectio_n of radiopharmaceuticals.q; m

*
- 9. D,ispose of. radioactive ~ waste only in speciallyu'

designated and properly:-shielded _ receptacles.-s

L 'O.- :Never pipette - bye mouth.1

; ~ q -

1

~ Item.15-1
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11. Survey generator. kit preparation. and in,jection areas
for contamination after each procedure or at the end of
the day. Decontaminate if necessary.

12. Confine radioactive solutions in covered containers
plainly identified and labeled with name of
compound, radionuclide, date, activity. and radiation
level, if applicable.

13. Always transport radioactive material in shielded
'

containers.

| 14. When opening vials of I-131 containing activities
greater than 0.1 mci, wear gloves and open under a fume

| hood.
!

I

|

|

DakS: 4 9/85
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EHERGENCY PROCEDURES

tiingt Snilla

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

2. PREVENT THE SPREAD: Cover the spill with absorbent paper.

3. CLEAll UP: Use disposable gloves and remote handling tongs.
Carefully fold theabsorbent paper and pad.Insertintoa
plastic bag and dispose of in the radioactive waste container.
Also insert into the plastic bag all other conteminated
materials such as disposable gloves.

4. SURVEY: With a low-range, thin-window G-!! survey meter.
checkthe area around the spill, hands, and clothing for
contamination.

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

t!ajac Entlla

1. CLEAR THE AREA: Notify all persons not involved in the spill
to vacate the room.

2. PREVE!1T THE SPREAD: Cover the spill .with absorbent pads, but
do notattempt to clean it up. Confine the movement of all
personnel potentially contaminated to prevent the spread.

3. SHIELD THE SOURCE: If possible, the spill should be
shielded, buton'lyif it can be done without further contami-
nation or without significantly increasing your radiation
exposure.

4. CLOSE THE ROOM: Leave the room and . lock the door (s) to
prevent entry.

5. CALL FOR HELP: Notify the Radiation Safety Officer
immediately.

6. PERS0!!!IEL DECONTAMIllATI0ll: Contaminated clothing should be
removed and stored for further evaluation by the Radiation
Safety Officer.If the spill is on the skin, flush thoroughly
and then wash with mild soap and lukewarm water.

Item 16-1
Date : 4/29/85
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Radiation Safety Officer:_____
_ _ _ _ _ _ _ _ _ _ ,

Office Phone:

Home Phone:

Beeper:

Radiology Supervisor:
_ _ _ _ _ _ _ _____ _

Office Phone:

Home Phone:

Item 16-2
Date: 4/29/85
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AREA SURVEY PROCEDURES

1. All elution, preparation, and injection sreas will be
surveyed daily with a GM survey meter and decontaminated
if necessary. For daily surveys where no abnormal exposures
are found, only the date, the identification of the person
performing the survey, and the survey results will be recorded.

P. Laboratory areas where only small quantities of radioactive
material are used (less than 200 uCi) will be surveyed monthly.

3. Waste storage areas and all other laboratory areas will be
surveyed weekly.

4. The weekly and monthly surveys will consist of:

a. A measurement of radiation levels with a survey meter
sufficiently sensitive to detect 0.1 mR/hr.

b. A series of wipe tests to measure contamination tevels.
The method for performing wipe tests will be sufficiently
sensitive to detect 100 cpm per 100 cm2 for the
contaminant involved. Wipes of elution and preparation
areas or other "high background" area will be removed
to a low background area for measurement.

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

a. Name of person conducting the survey.

b. Drawing of area surveyed, identifying relevant features
such as active storage areas. active waste areas, etc.

c. Measured exposure rates, keyed to location on the
drawing (point out rates that require corrective action).

d. Detected contamination levels, keyed to locations on
drawing.

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

f. The equipment used for the survey.

6. Area will be cleaned if the contamination level exceeds three
times the background reading.

Item 17-1
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WASTE DISPOSAL PROCEDURES

1. Solid radioactive waste generated in any laboratory will be
segregated according to half-life and collected in specially
designated waste containers lined with plastic bags. The waste
containers will be lined with at least 1 mm lead. Radionuclides
of less than 60 day half-life shall be collected and stored in a
central waste storage area, and radionuclides of greater than 60
day half-life shall be stored in separate containers in the
storage area. The short-lived waste will be stored until it
measures less than background with a GM detector survey meter
af ter all shielding has been removed. The long-lived waste will
be packaged in accordance with D.O.T. requirements and shipped to
a commercial waste disposal firm.

2. Liquid waste will be disposed of through the sink in the
isotope storage room to the sanitary sewer system. The limits
for maximum permissible concentration and quantities in water
specified in 10 CFR 20.203 shall be adhered to. A log of all
waste disposed of to the sewer will be maintained at the
designated disposal sink.

3. *daste Xe-133 will be stored in the activated charcoal xenon
trap until sufficient decay has occurred to enable the trap to be
reused for further waste gas collection. Xe-133 gas that leaks
during patient administration will be disposed of to the
ventilation system. Calculations made in Item 11 show that
release limits of 10 CFR 20 will not be exceeded,

i

Item 18-1
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THERAPEUTIC USE OF RADIOPHARMACEUTICALS

Less than six patients per annum have received therapeutic
doses of I-131 greater than 30 mci for the last several years.
The rate is not expected to increase.

The enclosed describes procedures for the general use of
radiopharmaceuticals in therapeutic doses.

Item 19-1
Date: 4/29/85
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PROCEDURES FOR THERAPEUTIC USE OF RADIOPHARHACEUTICALS

The following are procedures which must be followed for
handling patients containing therapeutic amounts of radioactive
materials.

1. The patient's room must be posted with (1) a "Cau tion
Radioactive Materials" sign containing the magenta or purple
radiation propeller symbol on a yellow backing, and (2) a sign
which states that "All visitors must check at the nursing station
before entering."

2. A survey of the p a t i e n t 's room and surrounding areas
will be conducted as soon as practicable after administration of
the treatment dose. Exposure rates will be measured at the
patient's bedside af ter administration and at the entrance to the
room. The Radiation Safety Officer or his designate will then
determine how long a person may remain at these positions and
will post these " stay times" in the Chart Form in the patient's
chart. The maximum exposure- rate at 3 feet f rom the midline of
the patient will be measured af ter administration of the dose.
The stay time for this exposure rate will also be posted on.the
Chart Form. At least one additional measurement at 3 feet from
the midline of the patient will be made in order to determine
when the activity will reach 30 mC1.

3. The Chart Form will be completed immediately after
administration of the treatment dose and placed in the front of
the patient's chart.

4. Radiation levels in unrestricted areas (areas adjoining
the p a ti e n t's room where radioactive materials are not present)
will be measured and maintained in compliance with 10 CFR
20.105(b).

5. All linens, disposables and non-disposables will be
checked -for contamination by the Radiation Safety Officer or his
designate before processing as usual. Materials whose activity
show exposure levels greater than 0.1 mrem /hr will be placed in
the decay storage area until exposure levels are less than 0.1
mrem /hr.

6. Patients may be released from the hospital with greater
than 8 mci but less than 30 aCi of activity, if the instructions
enclosed are given to the patient. These instructions shall be
61ven by the Radiation Safety Officer or his designate. A copy
of these instructions shall be maintained with the patient's
file.

t

Item 19-2 |
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7. The Radiation Safety Officer or his designate shall be
consulted before surgery is performed on a patient with
therapeutic levels of radionuclides. He shall also be consulted
before an autopsy is performed on a deceased patient with
therapeutic levels of radionuclides.

8. Hospital staff who will render care to patients
containing therapeutic levels of radionuclides, will be furnished
copies of Hospital Staff Instructions for Handling Patients with
Therapeutic Doses of Radiopharmaceuticals.

9. The Chart Form will be removed from the patient's chart
following the final survey and become the Radiation Safety

l Officer's record.

I
t
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HOSPITAL STAFF INSTRUCTIONS FOR HANDLING PATIENTS WITH
THERAPEUTIC LEVELS OF RADI0 PHARMACEUTICALS

l-

InktadEEL19a1

The following procedures refer to patients who have received
therapeutic doses-of radioactive materials. These doses are |

usually administered in liquid form, either by injection or
orally.- The radioactive material will remain in the patient
until it either decays or is excreted (e.g. urine, perspiration,
etc.).

ERaalfia EC2aadutRE1

1. Place the I-131 and Au-198 patients in private rooms with a
toilet. The bed shculd be placed near an outside wall, and to
maximize the ' distance to other pa.tients. P-32 patients may be
placed in a double room. . <

2. Nurses should spend only that amount of time near the patient
required for ordinary nursing care. Special restrictions may be i

noted on the patient's Chart Form. Nurses should read these
instructions before administering to the patients. Call the
physician _ charge or ,the. Radiation Safety Officer within
questions concerning patient care.

3. " Stay times" at various distances from the patient will be
posted in the Chart Form. These stay time restrictions should be
observed. . Custodial, utility, maintenance, and. food service
pe_rsonnel should not enter the room until they have first checked
at the nursing station.

4. Nurses caring for patients containing therapeutic levels of
| radioactive materials must have personnel monitors and exposure

.

' levels must'be recorded.

5. . Unless. forbidden by the physician (see Chart Form), the
patient may receive visitors who are ov'er the age-of.18.
Patients must. remain in bed while visitors' are. present and the
. visitors must stay at -least 6 feet away from the patient. Under
these conditions the visitor may stay'with the. patient up to one
-hour per day. .

| 6. Patients are to be confined to their-room except for special
medical or' nursing procedures approved by the physician in
charge.

.

Item 19-4
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7. No nurse, visitor, or attendant who is pregnant should be
permitted in the room of a patient who has received a therapeutic
amount of radioactivity until the patient no longer presents a
radiation hazard. Female visitors should be asked if they are
pregnant.

8. Attending personnel must wear rubber or disposable plastic
gloves when handling urinals, bedpans, emesis basins or other
containers having any material obtained from the body of the
patient. Uash gloves before removing and then wash hands. The
glove s must be lef t in the patient's room in the designated waste
container. These gloves need not be sterile or surgical in type.

|

| 9. If the p a tie n t's clinical condition requires constant
observation, rotate personnel required to perform adequate
nursing care in order to minimize personnel exposure. The
patient's bed should be approached only when required by nursing
duties,

i 10. Disposable items should be used where possible. In
| particular, disposable plates, cups, and eating utensils must be
'

used by patients treated with I-131. After use, these items
should be placed in a designated waste container. The Radiation
Safety Officer, or his designate, should be contacted for proper
disposal.

11. All clothes and bed linens used by the patient should be
i placed in a laundry bag provided, and should be left in the

patient's room to be checked by the Radiation Safety Officer or
his designate before the items are allowed to leave the room.

; 12. Non-disposable items (e.g. books, magazines, e tc. ) may be
| provided for the patient, but these should be lef t in the room

until the Radiation Safety Officer or his designate has
determined them to be free of contamination.
13. Surgical dressings shou 1d be changed only as directed by the
physician. Au-198 leaking from a puncture wound may stain the

i dressings dark red or purple. Such dressings should not be
discarded, but should be collected in plastic bags and turned

| over to the Radiation Safety Officer or his designate. Handle
,f these dressings only with tongs or tweezers. Ucar disposable !gloves.
l

i

14. Decessary contamination control measures are:

| (a) The patient must wear hospital pajamas; i

(b) Ambulatory patients will use the commode in their room.,

flushing at least three times after use;
|

,

|
'

Item 19-5
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(c) All patients will use the commode in a sitting
position;

(d) Items used for patient care (e.g. thermometer, bedpan,
etc.) will be kept in the patient's room.

(e) Diagnostic samples of blood, urine, and reces should be
obtained only when authorized by the physician in charge;

(f) Urine and vomitus can be radioactive. In case of any
accident involving spillage of urine or a patient who
vomits, notify the Radiation Safety Officer or the
Radiology Supervisor. Wear gloves to clean up the
spill and place clean-up rags in the designated container.

15. If a nurse, attendant or anyone else knows or suspects that,

his skin. or clothing, including shoes is contaminated notify
Huclear Medicine or the Radiation Safety Officer. This person
should remain in the patient's room and not walk about the
hospital.

16. If the patient dies. notify the physician who administered
the radionuclide. The body must not be removed from the room
until the physician advises on appropriate measures.

17. The room will not be returned to general use until a
radiation safety survey of the room and i t's contents have been
done.

|

|

|
|

!

);
'

|

|

|

1

|
.

1
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CAUTION RADIOACTIVE PATIENT

The following is a Ebath E2Cm for patients containing
therapeutic levels of either Iodine-131. Phosphorous-32. or Gold
198. Instructions for hospital staff involved in the care of
this patient are on file at the nursing station.

Patient's Name: _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___________________

Room Number:_____________ Physician's Name: _ _ _ _______ ___ __-_

Iodine-131______ mci; Gold-198______ mci; Phosphorous-32______ mci

| Date & Time of Administration:___________________________________
,

| Exposure Rate (arem/hr.)/ Stay Times" (min.)
Date/ Time Bedside 3 Feet Room Entrance

: __-______ _ _ = _ - ___ __________ __________=
i

>
_________ __________ __________ _______________

_-__ _ _____ ._ __________ _______________

Maximum Exposure Rate in Adjoining Unrestricted Area

_________ mrem /hr.; _________ Initial

Special Instructions:-
_________________________________________

_ _ _ _ _ _ _ _ _ = - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ = _ - - __ _______________________ _

Final Survey Results: Init.:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ ____________

EUEEGEUCI luEQEUaIlQu

Radiation Safety Officer: James Bendon. M.D.
Office Phone:__ ____________

Hote Phone: ___________________

Beeper:_______________________

Patient's Physician:_________________________
Office Phone:_________________
Home Phone:___________________
Beeper:_______________________

# A " stay time" is the estimated time limit per 8 hour shift.

Item 19-7
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Name of Patient: ________________________________________________

Name of Hospital: Maui Memorial llospital

For further information contact:_________________ Tel: __________

Please show this form to every physician consulted concerning the
patient until:___________________________.

was treated on _________. 19___. with__________________________

_______ millicuries of____________in the form of_______________.

NO SPECIAL RADIATION SAFETY PRECAUTIONS ARE NECESSARY

AFTER:___________________.

UNTIL Tf!AT DATE:

Persons under 45 years of age must not be in the same room
as the patient nor at a distance of less than 9 feet for more
than a few minutes a day.

Persons over 45 years of age should not remain closer to the
patient than 3 feet , except for brief periods for necessary pro-
cedures.

Babies and young people (of less than 45 years of age)
should not visit the patient, but if they do, the visits should
be brief. and a distance of at least 9 feet from the patient
should be maintained.

EEEGlak EHEtauIIQUE1

A. Spouse or other person caring for patient:___________________
_________________________________________________________________

b. Children or pregnant women:__________________________________
_________________________________________________________________

c. Sleepin6 arrangements:_______________________________________

IF THE PATIENT IS TO DE 110SPITALIZED. OR IF DEATil S1100LD OCCUR
NOTIFY Tile FOLLOWING INDIVIDUAL (S) IMMEDIATELY.

________________________________ _____________________________

Item 19-8
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BI0 ASSAY PROCEDURE FOR I-131

1. Bioassay for I-131 will be required for all personnel who
handle more than 1.0 mC1 of I-131 in a fume hood or 0.1 mC1 on an
open bench.

2. Bioassays shall be performed at the following frequencies:

a. Within two weeks prior to handling I-131 in the
quantities previously defined.

b. Between 24 and 72 hours af ter exposure to I-131 in the
quantities previously defined,

c. Within two weeks after the last possibic exposure to I-
131 when the employee is terminating activities in-
vol ving I-131.

3. Bioassays shall consist of a determination of the
individual's thyroid burden. The equipment used for this
determination shall have a minimum detectable activity of 0.01
uCi I-131. as determined with a standard thyroid phantom.

4 If the measured thyroid burden exceeds 0.04 uCi I-131. the
following action shall be taken:

a. An investigation of the operations involved. including
air and other in-plant surveys, shall be carried out to
determine the causes of exposure and evaluate the po-
tential for further exposures.

b. If continued work in the area might cause the limits for
air concentration in 10 CFR 20 to be exceeded, the
worker will be restricted from such work.

c. Actions shall be taken to reduce the potential for
further exposures,

d. Any reports of exposure required by 10 CFR 20 will be
furnished to the employce.

5. If the measured thyroid burden exceeds 0.14 uCi I-131. the
following a c t i o n r, shall be taken in addition to the steps
outlined in 4 above:

a. Refer the employee to appropriate medical /henith physics
,

consultation for administration of agents to accelerate |

removal of I-131.

Item 19-9 !
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PROCEDURES FOR ADMINISTERING I-131 DOSES

1. Personnel administering therapeutic doses of I-131 should
wear their personnel dosimeters, including ring dosimeters.

2. Never handle a therapeutic dose of I-131 directly with the
hands. Use forceps or other remote handling devices. Whenever
possible, keep the dose in a shielded container.

3. Always wear disposable gloves and a lab coat or other
protective clothing when administering a therapeutic dose. After
the administration is complete, dispose of the gloves as waste
and raonitor hands and clothing for contamination.

4. Liquid doses of I-131 will release vapors to the atmosphere
when they are opened. Uhenever opening a liquid dose, do so in a
fume hood. Capsules do not release vapors and do not need to be

.

handled in this manner unless they are crushed.
1

5. The number of personnel present in an area where
administration of a therapeutic dose of I-131 is performed should
be minitci::cd.

6. Personnel who administer I-131 doses must complete a bio-
assay between 6 and 72 hours following the administration.

Item 19-10
Date: 4/29/85
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PROCEDURES FCR USIllG XElloll-133

1. Each patient to use the Xc-133 system will first be
evaluated by the physicicn or technologist to determine if the
patient can complete the study and give quantative results. The
patient will then be instructed on the purpose of the test and
the hazards involved, as well as what the patient is expected to
do to minimize leakage of xenon.

2. The patient will wear nose clamps and will be tested on
the apparatus prior to injection of Xe-133.

3. If the patient accidentally comes off the apparatus prior to
washout, the physician or technologist will immediately close
the valve to the gas delivery system and assist the patient out
of the room.

4. All ot.4er personnel will be instructed to vacate the room.
The Radiation Safety Officer will be notified and personnel will
not be allowed to re-enter the room for at least 11 minutes.
S. Ventilation flow measurements will be made every 6 months of
all air f ', c w vents in r o o ra s designated as imaging area.
laboratory. ultrasound and hot room.

Itera 21-1
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CALCULATIOllS OF EXPECTED AIR CONCE!!TRATIONS
FOR USE ON XENON-133

1. Xenon-133 gas will be administered to patients through an
Atomic Products Pulmonex xenon system. All vials containing
Xe-133 for dispensing will be contained in lead shielded glass
syringes. and will be stored in the shielded storage area in the
fume hood prior to use. Expired gases containin Xe-133 will be
exhausted through the gas trap in the Pulmonex xenon system.

2. The trap is tested for excessive leakage by attaching a bag
to the exhaust outlet, opening the outlet valve at the end of a
patient study and collecting exhausted gas in the bag. The bag
is assayed in the dose calibrator at the xenon setting. The
charcoal trap is replaced if the assay shows detectable
quantities of radioactive xenon.

3. It is estimated that as much as 20% of the administered
xenon might leak during administration and storage of the
charcoal trap. A maximum workload of 2 patients per week is
estimated, with an administration of 20 aCi per patient. The
required ventilation flow rate to insure airborne activity
concentrations are not exceeded is:

V = LEQ_tcitukllall1GQQ_uGilacil x ____crt_____
(E-5 uC1/ml)(40 hrs /wk) 1.7 E6 ml/hr

V = 12 cfm

The air from the imaging room is exhausted into a self-isolated
system, and is not mixed with any air returning to the hospital.
Figure 1 (see page 11-3) shows the measured flow rates at each
exhaust and supply register. The total exhaust of 1067 cfm is
well above the 12 cfm required. Measurements of air flow also
showed that the nuclear medicine area is at negative pressure
with respect to surrounding areas. Air flow directions are also
given in Figure 1.

4. Using the assumption 3 given above, the airborne activity
concentrations of air entering unrestricted areas can be
estimated:

Item 21-2
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C=A/V

A = 2 patients /wk x 20 mci / patient x 1000 uCi/ mci

x 52 weeks /yr x 0.2

A = 4 E5 uCi/yr

V= 1350 cfm x 1.49 E10 ml/yr/cfm

V = 2 E13 ml/yr

C = 4 E5 uCi/yr 2 E13 ml/yr

C = 2 E-8 uCi/ml

An additional dilution factor of 10 minimum is estimated because
of mixing and dilution. The estimation concentration of 2 E-9
uC1/ml supplied to unrestricted areas is well below the
allowable concentration of 3 E-7 uCi/ml (10CFR20.106).

Item 21-3
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PROCEDURES FOR USING SR-90 BETA APPLICATOR

1. The Sr-90 source will be kept in a locked storage container
when it is not being used. Sufficient shielding shall be
provided in the contair.er to reduce the dose rate at 12" from
the container to less than 5 mR/hr.

2. The storage container will be stored in a locked storage
room. Only authorized personnel will have access to the storage
room.

3. Leak tests will be performed every six months by Mid-Pacific
!!e d i c a l Physics. The leak test procedures are on file under
license No. 53-23207-01.

4. No service or repair of the source will be attempted by the
licensee. The source will be returned to the manufacturer for
any necessary repairs. Should repair of the source not be
feasible. the source will be disposed of by transfer to an
authorized waste disposal contractor. At present. Nuclear
Engineering Company is used.

5. Before the source is disposed of, a check will be made to
insure the disposal firm is licensed to receive the radioactive
material being disposed of.

Item 23-1
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MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
ATMEDICALINSTITUTIONS ALARA
MAUI MEMORIAL HOSPITAL

(Licensee's Name)

(Dete)

l. , Management Commitment
2. Radiation Safety Committee (kSC)

We, the management of this (medical facility,4.

Review of Proposed Users and Uwsa.
hospital, etc.), are committed to the program

'

described m this paper for keeping capou,res (1) The RSC will thoroughly review the
(individual and sollective) as low as is reasonably agualifications of each applisant with
achievable (ALARA). In accord with this com.
mitment, we hereby describe an administrative respect to the types and quantities of

materials and uses for which he haorganization for radiation safety and wdi develop
the necessary written policy, procedures, and apphed to ensure that the applicant will

be able to take appropriate measures to
instructions to foster the ALARA concept with- maintain esposure ALAllA.
in out institution.The organization willinclude
a Radiation Safety Committee (RSC) and a

( 2) When considering a new use of byproductRadiation Safety Officer (RSO).
material, the RSC will review the efforts

h. We will perform a formal annual review of the of the applicant to maintain esposure

radiation safety program, including ALAR A ALARA.The user should have systematized

considerations. This shall include reviews of
procedures to ensure ALARA and shall
have incorporated the use of specialoperating procedures and past caposure records,

inspections, etc., and consultations with the equipment such as syringe shields, rubber

radiation protection staff or outside consultants. gloves. etc., in his proposed use.

(3) The RSC will ensure that the userjustifiesModification to operatmg and maintenance pro-c.

cedures and to equipment and facilities mdl be his procedures and that dose will be ALARA

made where they wdl reduce capo>ures unlew (individual and collective).
the cost, in our judgment, is considered to t>e h.
unjustified. We wdl be able to demonstrate, if

Delegation of Authority

necessary, that improvements have been sought.
tnt modifications Nvc tren considered.and shat (The judicious delegation of RSC authority is
they have been implemented where reasonable. essential to the enforcement of an ALARA

program.)
Where modifications have been recommended
but not implemented, we will be prepared to

(1) The RSC will delegate authority to the. describe the reasons for not implementing them.
RSO for enforcement of the ALARA

d. In addition to maintaining doses to individuals consept.

as far below thc limits'as is reasonably achievable.
(2) The RSC will support the RSO in thosethe sum of the doses received by all caposed

individuals will alw he maintamed at the lowest
instances where it is necessary for the RSO
to assert his/het authority, Where thepracticable level. It would not he desirable, for

example, to hold the highest doses toindividuals RSO has been overruled, the Commitive
!

to nome fra6 tion of the applicabic limit II this will record the basis for its action in the I

involved exposing additional people and signif- minutes of the Committee's quarterly I

icantly increasing the sum of radiation doses meeting.

received by allinvolved individuals.
,

7s/fff
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c. Revsew of ALAR A Program
(2) The R50 willensure that authorised users, |

(ll The RSC will encourase all users to review
workers, and ancillary personnel who may
be esposed to adiation wdl be instructed

current procedures and develop new pro- i

cedures as appropriate to impleinent the
in the ALARA phdosophy and informedi

A L A R A concept, that management, the RSC, and the RSO
I are committed to implementing the !

AIARA concept.
(2) The RSC will perform a quarterly review

. of occupational radiation enposure with |
e

Cooperative Efforts for Development of ALAR Ac.'

particular attention to instances where Procedures
!

investigational Levels in Table 01 below
'
,

are enceeded. The principal purpose of
Radiation workers will be esven opportunities

this review is to asosas trends in occupa- to participate in formulation of the procedures!

tional esposure as aninden of the ALARA that they will be required to follow.
'

program quality and to decide if action is
I

'
warranted when Investigational Levels are

(l) The RSO =G1 be in close contact with allexceedeJ (see Section 6), iusers an * workers in order to develop
j (3) The RSC will evaluate our institution's

ALARA procedures for wosking with
radioactive materials.j . overall efforts for maintaining esposures ,'

?
ALARA on an annual basis. This review (2) The R50 wel establish procedures for

. willinclude theeffortsof the RSO, autho- ;

| tiaed users, a.id workers as well as those receiving and evaluating the suggestions of '

of management. indMdual workers for improvmg health
;,

physics practices and will encourage the -4

; 3. Radiation Safety Offis er (RSO) use of those procedures.
;

a. Annual and Quandy Review Reviewing instances of Deviation from Goodd.

i ALAR A Practices
; tI) Annual revic w v.I the raJiation safety pro.

The RSO wel investigate all known instances} gram. The RSO wdl perform an annual re- .

view of the radiation safety program for of deviation from good ALARA practices and,*

i
j

adherence to ALARA concepts. Reviews if possible, will determine the causes. When the
; of specific procedures may be conducted cause is known, the RSO will requite changes

on a more freq;4ent basis, in the program to maintain esposures ALAR A.
[

1

d. Authorised Userei (2) Quarterly review of occupational espo- [
| sures. The RSO will review at least quar- New Procedures involving Potential tadiationa.

terly the enternal radiation esposures of Esposures
authorised users and workers to determine

,

;
that their enposures are ALARAin accord-

(l) The authorised user wel consult with,and
i

*
; anes with the provisions of Section 6 of

this program. receive the approval of, the RSC and/or
[

+

! RSC during the planning stage before using
|

j (3) Quarterly review of records of radiation radioactive materials for a new procedure, j
j level surveys. The RSO will review radia- ;

(2) The authorized user willevaluate all proce-
tion levels in unrestricted and restricted
areas to detcrmine .that they were at dures before using radioactive materials;

A LA R A levels during the previous quarter. to ensure that exposures will be kept !
'

ALARA. This may be enhanced through
t

1
h. Education Responsibilities for ALARA Program

the application of trial runs.
L

i
b.

| (ll The RSO will schedule brisfings and educa- Responsibility of Authorised User to Persons
Undet His/Her Supervisionj

tional sessions to inform workers of
; A LA R A program efforts.

(l) The authorised user wul esplain the,

ALAR A concept and his/her commitment;

to maintain esposures AIARA to all pet- ;,

i sons under his/her supervision. I

(2) The authorised user will ensure that pet.{ sons under his/her supervision who are '

t

i 'v, i ' '. , t )
' , 4 ," I ! I

r
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subject to occupational radiation expo- a. Quarterly exposure ef i:divid:als to less than
sure are trained and educated in good Investigational Levell.
health physics practices and in maintaining
exposures ALARA. Except when deemed appropriate by the RSO,

no further action will be taken in those cases
where an indsvidual's exposure is less than

5. Presons who Receive Occupational Radiatiosi Espoonee Table 01 values for the investigational Level 1.

a. The worker will be instructed in the ALARA b. Personnel exposures equal to or greater than
concept and its relationship to working proce- Investigational Level 1, but less than investiga-
dures and work conditions. tional Level 11.

b. The worker will know what recourses are avail- The RSO will review the esposure of each indi-
able if he/she feels that ALARA is not'being vidual whose quarterly e s posures equal or e nceed
promoted on the job. Investigations! Levell and will report the results

of the reviews at the first RSCmeeting following
6. Establishment of Investigational Levela la Ordee to the quarter when the esposure was recorded. If

Monitor Individual Occupational Enteenal Radiation
the enposure does not equal or enserd Investiga-Espoestes
tional Level li, no action related specifically to
the exposure is required unless deemed appro-

This institution (or private practice) hereby establishes priate by the Committee. The Committee will,
Investigational Levels for occupational enternal tadia- however, consider each such esposure in com.
tion esposure which, when esceeded, wdl initiate parison with those of others performing simdar
review or investigation by the RSC and/or the RSO. tasks as an inden of ALAR A program quality
The Investigational Levels that we have adopted are

and will record the review in the Committeelisted in Table 01 below. These levels apply to the minutes.
exposure of individual workers.

c. Exposure equal to or greater than investiga-
tional (Avel ll.

Table 01

The RSO willinvestigate in a timely manner the
lavestisettonallevels cause(s) of all personnel es posures equahng or en

Imrems per entender guerrerf
creding Investigational Level 11 and,if warranted,
wdi takeaction. Areportof theinvestigation,ac-

f.evel l lesellt lions taken,if any,and a copy of the individual's
Form NRC 5 or its equivalent wdl be presentedI. Whole body; head and 125 375

trunk ; active blood-forming to the RSC at the first RSC meeting followmg

organs; lens of eyes;or completion of the investigation. The detaus of

gonads these reports will be recorded in the RSC minuten,
Committee minutes will be sent to the manage-
ment of this instatistion for r-view. The minutes,2. Hands and forearms; feet 1875 $625

and ankles containing details of the ;oventisation, will be
made available to NRC inspectors for review at
the time of the nest inspection.3. Skin of whole body' 750 2250

d. Reestablishment of an individuas occupational
worker's investigational Levelli to a levelabove*

Not normeHy appl 6uMe to avtlear medec6ne opetettone encept that listed in Table 01.
those se6ag sngnerncent quantittee or betsemitting leolopes.

In cases where a worker's or a group of workers'
es posures need to esceed investigational levei ll,

The Radiation Safety Officer will review and record a new, higher investigational Leveill may be

on Form NRC 5, " Current Occupational Enternal estabhshed on the basis that it is consistent with
good ALARA practices for that individual or

Radiation Exposures," or an equivalent form (e g.,
dosimeter processor's report), results of personnel

group. Justification for a new Investigational
Level || wdl be documented.

monitoring not less than once in any calendar quarter
as required by $20.401 of 10 CFR Part 20. The follow. The RSC willreview thejustification for and will
ing actions wul be taken at the investigational Levels

approve, all revisiuns of Investigational Level 11.
as stated in Table 01 :

In such cases, when the esposure equals orencredi

d
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ths nswly established investigational Leveill.
thue actions listed in paragraph 6.c above will Signature
tw fallowed.

#7. Signatt.se of Certifying Official Name (print or type)

I hereby certify that this institution (or private prae.
twe) has iniplemented the ALARA Program set forth Title
above.

Institution (or Private Practice) Name and Address:
\f au l Memorini llosu lt al#

The swruwe who 6s authuttarJ to make commainients ros the 221 Mahnlani St.Jeunentresson ur the anslatutaan (e g.. hospetal aJmannstrator) of.
n the aans or a private peactase, the hcensed physacnan, Wai1uku. Maui 11 I 90793

,

t
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