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NRC FORM 313M U.S NUCLE AR REGULATORY COMMISSION
Approved by OMB

sa" APPLICATION FOR MATERIALS LICENSE - MEDICAL g[,73o g3'

10 CFR 35

on s-co>rmente s^ren
INSTRUCTIONS - Cowere rtes I throd 26 *r this a m n.t.ai wo .caron or an wei< st on ror renensi er a t. censer

Item 26 must be campsered on an acetratens and s<gned Feta n one coup Submit or,gona:ana one copy o' enrsewhere necesurv
Director, O!!<e of hockar Matenat Sa'rty and Safrguards U S Nucarar Regv; story Commons on aa+neton D CA poncaten to

An h RC Marrons L nonse os assued un necord-20$$$ Upon ooprowel of trs wetscataan. the apptwt e,ir renve a Matersais L ocense
ance en th the genera! veuvorements conta ned on Totir 10. Coor of fearrel Reguistoons Part 30. and the i oc enser n subs t to Torre 10.The
Coce of Frarra! Argulatoons. Parts 19. 20 and 35 and the Inense for provosion of Totte 10 Cour o! FrJera! Regatatrons. Part 170
bcome fer carepry shoukt be stated e item 26 and the woropr are for enc ssede

1.c. N AME AND M Af LING ADDRESS OF APPLIC ANT testiturson, 1.tx STREET ADDRESS (ES) AT WHICH R ADIOACTIVE M ATE RI AL
VILL BE U p it!datkrent from 1.nl INCLUDE ZIP CODEform, cfmic. physic >an, etcJ INCLUDE ZIP CODE De aware yivision

Wilmington Medical Center 501 W. 14 St.
Att. Dr. Allston }! orris, M.D. Wilmington Delaware 19899
501 W. 14th St. Wilmington General Division
Wilmington Delaware 19899 201 S. Broom St.

TE LEPHONE No.- ARE A CODEl3021 428 2596 Viilmincton. Deinware 19805
2. PERSON TO CONTACT REG ARDING THIS APPLIC ATION

1 THISIS AN APPLICATION FOR: (Chece appropnate steml

* O NEW LICENSEEdward Torvik tx 0 AMENDMENT TO LICENSE NO.
RENEW AL OF UCENSE NO. E19I UJ2c.

TE LEPHONE NC.. ARE A CODE I 302; 4 2R 45M

4. INDIVIDUAL USE RS IName end,voduals who welt use or d,recity 5.RADIAT10N SAF ETY OFFICER (RSO) (Name o/ person designetra

supervose use of rodroactive matenat. Complete Suppiements A and 6 as radiat,on sa ety orfacer it orner than undoweduas ser, comporte erw-r u

me of trarmne and enperoence an un Suppsement A )for each md.ordual.)

See Attached item 4 Edward Torvik, Sc.D.

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSIONITEMS POSSESSION ADDITION AL ITEMS: DE SI R E D Liggys
RADIOACTIVE M ATE RI AL DESIRED Liggys

~X" (in mottocursestLISTED IN: "x" (in motiseuroest

IODINE-131 AS IODIDE FOR TRE ATMENT
10 CFR 31.11 FOR IN VITRO STUDIES X OF HYPERTHYROIDISM X 200

10 CFR 35.100. SCHEDULE A, GROUP 1 X AS NEEDED PHOSPHORUS-32 AS SOLUBLE PHOSPH ATE
FOR TRE ATMENT OF POLYCYTHEMIA
VER A,LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A. GROUP 11 X AS NEE DED PHOSPHORUS-32 AS COLLOID AL CHROMIC
PHOSPH ATE FOR INTRACAVIT ARY TRE AT- y

10 CF R 35.100. SCHE DOLE A. GROUP fil X 5000 MENT OF M AllGN ANT E FFUSIONS.

GOLD.ISB AS COLLOlO FOR INTR A- |

CAVITARY TREATMENT OF MAllGNANT |
!10 CF R 35.100,5CHEDULE A, GROUP iv X AS NEEDED E F FUSIONS.

IODINE.131 AS IODIDE FOR TRE ATMENT
to CFR 35.100 SCHEDULE A, GROUP V X AS NE EDED OF THYROID CARCINOMA X 500

XENON 133 AS GAS OR GAS IN SALINE FOR

10 CFR 35.100. SCHEDULE A, GROUP vt X 2000 BLOOD FLOW STUDIES AND PULMONARY X 500
FUNCTION STUDIE S

6.b. R ADIOACTIVE MATERI AL FOH USES NOT LISTED IN ITEM 6.a. tsreed sources uo to 3mC,used ro,
calibratoon and reference standards are authorard under Secoon 3S.14(dl,10 CFR Part 35, and NEEO NOT BE LIS TEO.)

,

CHEMICAL M AXIMUM NUMBE R
AND/OR OF MILLICURIES DESCRIBE PURPOSE OF USEE LEMENT AND MASS NUMBER PHYSICAL FORM OF E ACH FORM

Cesium-137 Sealed Source 150 Calibration of Survey Instrament|
Shielding for Clinac-4Uranium (Depleted in Uranit g g m plat 175 kilogrt ms
linear accelerator

U Ni d sourc 15 Electron Capture Detector C ell
Nicket-63 llewlett Packard .

Model No. 18713A !

og g o0507230176 850710 td .s

REG 1 LIC30
07-12153-02 PDR pgnr-

p.I..,,

- - _ _
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INF 1ATION REQUIRED FZR ITEMS 7 THROU 23

For items 7 through 23. check the appropriate box (es) and submit a detailed desaiption of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page; if
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the rev' ions
numbw and date of the referenced guide: Regulatory Guide 10.8 , Rev. 1 Dite: Oc t nbr r- 19R0

I
L

-

15. GENERAL RULES FOR THE SAFE USE OF3
'

7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERI AL (Checx Onel

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

Duties as in Appendix B;or y Equivalent Rules Attached

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

8. TRAINING AND EXPERIENCE x Appendix H Procedures Followed;or

Supplements A & 8 Attached for Each Individual User;
Equivalent Procedures Attachedand See License No. 07-12153-02

See License No
Supplement A Attached for RSO 17. AREA SURVEY PROCEDURES (Check OnelO7-12153-02

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

Appendix C Form Attached;or Equivalent Procedures Attached

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

10. Call 0 RATION OF INSTRUMENTS x Appendix J Form Attached;or

Appendix 0 Procedures Followed for Survey
instruments; or Equivalent Information Att:ched

X Equivalent Proctxtures Attachod;and 19 THERAPEWC USE M RAD &H ARMACEWCALS
(Check.On.e)

Appendix D Procedures Followed for Dose
Calitrator; or Appendix K Procedures Followed;or

Equivalent Procedures Attached X' Equivalent Procedures Attached

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

y Desoiption and Diagram Attached y Detailed Information Attached;and

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

y Description of Training Attached
X Equivafent Procedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
~

R ADIOACTIVE MATERI AL 2I* RADIOACTIVE GASES (e.g., Xenon - 133)

X Detaded information Attached Detailed Information Attached

^"
PROCEDURES FOR SAFELY OPENING PACKAGES 22

14. CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Detailed Information Attached

Appendix F Procedures Follows1;or
X 23 R ADIOACTIVE MATERIAL SPECIFIED IN ITEM 6 h

|Equivalent Procedures Attached Detailed Information Attachef i

NGC F C pu 313M

'
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!24. PERSONNEL MONITORING DEVICES-

TYPE $UPP LIE R EXCHANGE FREQUENCY
(Check noorophate bos!

" monthly
X Landauer

a.WHOLE I'DBODY

OTHE R (SpecsfrI

F s LM

b. FINGER TLo Landauer monthly
X

OTHE R iSorcityl

FILM

c. WRIST TLD

OTHER ISpecify]

t. OTHER (Socco!y1

25. FOR PRIVATE PRACTICE APPLICANTS ONLY

e. HOSPsT AL AGREEING TO ACCEPT P ATIENTS CONT AINING H ADIOACTIVE M ATE Hl AL
tt ATT ACH A COPY OF THE AGREEMENT LETTERN AME OF HOSPtT AL

SIGNED BY THE HOSPITAL ADMINISTRATOR.Wilmington Medical Center
MA Acom ss c. WHEN REQUESTING THER APY PROCEDURES,
P. O. Box 1668 ATTACH A COPY OF R ADI ATION SAFETY PRECAU-

ZIP CODE TIONS TO BE TAKEN AND LfST AVAIL ABLE
| STATE R ADI ATION DETECTION INSTRUMENTS.

ca r y

Wilmington DE 19899

26 CERTIFICATE
(This item mus t be completed by applican ti

The applicaat and any official esecutsng this certificate on behalf of the applicant named in item la certify tnat this opphcation es prepared in
conformity vv.th Title 10. Code of Federal Regulations. Pa<ts 30 and 35, and that all enformation contained herein, including any supplements
attached hefeto. Is l'ue and corrett to the best of Our kn0Wiedge and bebef,

bI CANT OR ERTIF 1 G OF -TCTAt13 rrna /

t 49 b >*ba LICENSE FEE REQUIRED .,

tsn sectiew, t10.21, to cia ofoi mi Aui Ifpe pt prents ']
Allston (J. Morris, M.D.

W TITLE %
til LICENSE FEE CATEGORY: Vice President for Medical Affairs7-B-

c. DATE

(2) LICENSE FEE ENCLOSED: s150.00 July 27, 1982

NRC FORM 313M 19-811 Page 3
_ _ _ - _ _
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. RIVACY ACT STATEMENT
"

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

|
'

1. AUTHORITY Sect +ons 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U S C 2111 and 2201(b)).

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staf f pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energs Act of 1954,as amended,
and the Commission's regulJtsons, for the issuance of a radioJCtive materiJI license or amendm nt thereof,

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their ir' formation
and use. and (b) to provide information to Federal, State, and local health of ficials and othe' pe, sons in the event of incs-
delt or esposure, for their information, invest'gation, and protection of the public health ard safety The ,ntnrmation
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information ind. cates a
violation or potential violation of law and in the course of an admmistrJtive or |udicial proceeding in add, tion, this in-
formation may be transferred to an appropriate Fecerat State, or local agency to the extent relevant and recessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about

A copy of the license issued will routinely be placed in the NRC's Pubhc Dncument Room,1717 H Street, N W ,
you.

Washington, D.C.

4
WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disciosure of the requested information is voluntary. If the requested informat.on is not furnished,
however, the application f or rJdioactive material license, or amendment thereof, will not ty* processed,

5 SYSTEM MANAGERIS) AND ADDRESS Director, Divis4on of Fuel Cycle and Matarial Safety, Off.ce of Nuclear Mate-
rial Safety and Safeguards. U S Nucleai Regulatory Commission Washmgton, D.C 20555

NRC FORM JtyA
#9 8ti

Page 4

1
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Item 4. Individual Users: The following listed individuals were
authorized users under License Number 07-12153-02, Amendment
No. 32. Dr. Robert K. Frelick, M.D. has been deleted from
this list because he is no longer on the medical staff of the
Wilmington Medical Center.

Ekkehard S. Schubert, M.D.

Robert L. MeckcInburg, M.D.

Vidya Sagar, M.D.

Donald C. Tilton, D.O.

Carlo A. Cuccia, M.D.

Viroon Donavanik, M.D.

.

Itom 4 7/26/02f !
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7. MEDICAL ISOTOPE COFD11TTEE:
,

Names and Specialities Attached:
Robert L. Meckelnburg,Pt.D., Chairman Nuclear }!edicine

Vice President forAllston J. )torris,11.D.
)tedical Affairs

P. John Pegg, M.D., Pathology

Josephine Piccone, Ph.D. Consulting Physicist

James Taylor, M.D. Radiologist
Dental ClinacRobert N. Arm, D.M.D.

Olin S. Allen,)t.D. Radiology

Edward Torvik., Sc.D. Radiation Safty Officer
Director of AncillaryThomas Larkin
Services

Lynda Carpenito, R.N. Nursing

Carlo Cuccia, M.D. Radiation Therapy
Nuclear MedicineVidya Sagar, M.D.

Joseph Casella, M.D. Pathology
Radiation SafetyJoseph Solge, Jr., R.T.
Technologist

'

Nelia Thomas, R .T . Nuclear Medicine
Timothy F. Wozniak, M.D. Oncologist

I

!
.

Item 7 7/28/82
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A-2.1.7EE COMMITTEE ON IONIZING RADIATION shall consist of at
Icast five =e=bers and shall include the Directors respectively
of the Departments of Radiation Therapy and Radiology, the Director
of the Isotope 1.aboratory, the Director of the Depart =ent of
Fathology or his designate, a radiation physicist, and a =edical
oncologist. The co==ittee shall ceet at least quarterly and keep
cinutes of its proceedings for subcittal to staff council. In

addition the coc=iittee may call for consultation from other ce=bers
of the Staff as needed. Ibe Chair. an of the Co==ittee on Cancer
shall be an ex officio ce=ber of the co==ittee on Ionizing Radiation,
and the Chairman of the Co==ittee on Ionizing Radiation shall
sicilarly be an ex officio cecher of the Co dttee on Cancer. The
Radiation Safety Officer, if not the physicist me=ber, shall also
be a me=ber of this co==ittee.

The functions of this co==ittee shall be as follows:

(1) Inform the Credentials Coc=tittee which physicians are qual-
ified and adequately trained in the use of radium and radioactive
substances. {.

e .'

(2) Make reco==endations to the Staff Council concerning the use .
.. of all for=s of ionizing radiation within the Medical Center,

whether for diagnostic or therapeutic use. The co==ittee shall
also review and ce= ment on training programs within the Center
related to ionizing radiation.

(3) Maintain a continous study of safety and control of the use
of radium and isotopes for diagnostic and therapeutic use within
the Center.

(4) Make reco==endations to the Chief Administrative Officer of
the Center concerning equipment, space, f acilities , and other
ad=inistrative =atters relating to ionizing radiation.

(5) Monitor co=pliance with appropriate state and federal
regulatory standards and report these catters regularly to ad=in-
1stration and to Staff Council.

.

(6) The Committee will review the Medical Center's radiation
safety program annually. This will be done no later than the
end of the first calendar quarter. -

|
REVISED

'

.

6/24/74
|

!

I ten 7 7/28/02
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Itay 1982 wrLrtItacrova ricoIcAL cct TE R A
E
B

e
*

!!ame of !! umber Radiation
Instrument Available Detected Sensitivity !!odel !!o. Used tor

G . !!. Survey !!eters

Picker 1 Deta/ gamma 3 linear ranges Survey & monitor
0-50 mR/hr.

Victorcen 1 7 linear ranges 491"

"0-100 mn/hr.
Victorcen 1 3 linear ranges g"

"0-50 mR/hr.
Eberline 4 4 linear ranges E-530"

*0-200 mn/hr.
Victorcen 1 3 linear ranges 493*

"1-100 mn/hr.

Ion-chanber Survey Instruments

Eberline 2 Log scale"
"0-1000 mR/hr. PIC-3

Victorcen 2 6.1-100 mR/hr."

Radector III 0.1-100 R/hr.
"0.1-100 kR/hr.

leak test sealedy ltech-Tronics Single 1 gamma gsources
i3 Channel Analyser with

sodium iodide mell crystal~

* lladiation Detector

?
E

b

Item 9 7/28/82
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( J 1L?!I N G TO!! !!E DI C AL CENTER ( j

NUCLEAR MEDICINE

EQUIPMENT
|

CENERAL DIVISION

1982

MODEL NUMBEftEQUI P!!EN T

PICKER DYN A CAMERA 4 615-235

760CLEON WHOLE -BODY S C AN N E R

NUCLEAR ASSOCIATES XENON LUNG FUNCTION UNIT 06163

PICKER UPTAKE UNIT
PROBE
SCALER
WELL

SQUIBB DOSE C ALI B RAT OR CRC-6A

NUCLEAR ASSOCIATES VICTOREEN XEN ALERT 36-751

ROOM AIRTEAP !!ON I T O R

HOOD, LAMINAR PLOW SYSTEft 47702

LABCONCO INCORPORATED

PAKO MODEL XU AUTO!!ATIC P ROCESS OR

I te m 9 7/28/02



I fiI!!GTON MEHCAL CENTER .} t e rn D.
V

HUCLEAR !!EDICINE

EQUIPMENT

DE L AW A RE DIVISION

1982

MODEL IIUMBER
EQUIP? TENT

76407
SIEMENS PHO/ GAMMA CAMERA V

SIEMENS SCINTIVIEW (MICRO DOT)
3196

6475
SIEMENS PHO/ GAMMA L.E.M. (MODILE)

3189
SIEMENS S C I NT I ST O RE (MOBILE) DATA STORAGE

SIGMA 438
TECH!!I C A RE GAMMA / CAMERA LFOV

VIP 450
TE CHN I C A RE 450 COMPUTER

NUCLEAR ASSOCIATES XENON LUNG FUNCTION UNIT 36-002

600145
PICKER UPTAKE UNIT
( S P E CT RO S C ALE R 3A)
(DUAL RATE COMPU T E R)
(DUAL CH ANNEL AN ALYZE R)
(PROBE AND ST A!! D)

3407
CARDI AC STRESS SYSTEM
(EtiGINEERING DYNAMICS CORPORATION)

NUCLEAR ASSOCIATES VICTOREEft XENALERT 36-751

ROOM AIR TRAP MONITOR

202
B RATTLE PHYSIOLOGICAL SYNCH RONIZER

KODAK RAPID PROCESSI!IG X-OMAT PROCESSOR

CRC-17
SQUIBB CRC DOSE CALIBRATOR CRC-PVP RINTE R

CRC-17U )
CO!!P UTE R

|
CRC-6A j

SQUIBB CRC DOSE CALIBRATOR
1000 ;

THE IIUCLEUSWELL COUNTER -

Iten 9 7/28/02
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item 10. Calibration of Instruments:

Calibration of survey meters shall be performed using the Victorcen
llodel 681, Small Instrument Calibrator, containing a 93.4 millicurie
(9-2-77) cesium-137 source.

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

2. The calibration procedure used for any particular instrument
will be the one listed by the manufacturer in their operational
manual. lihenever possible, survey instruments will be calibrated
at approximately one-third and two thirds of full scale reading
for each scale selection.

3. Instruments will be considered in calibration as long as measured
exposure rate and calculated rate differ by less than 10 percent
for each point checked. Also, when higher scales are not checked
or calibrated, an appropriate precautionary note will be posted
on the instrument.

4. All radiation survey instruments will be calibrated in the
Physics Lab. of the Department of Radiation Therapy, located
in the basement of the Wilmington General Division. When
survey instrument calibrator is in use the primary beam will
be directed toward the outside, underground wall. The
individual performing instrument calibration will wear a
lithium fluoride ring dosimeter on his lef t hand and film
badge dosimeter on shirt collar, Icft hand side. then not

in use the survey instrument calibrator will be placed in the
Radium Storage Room behind 5/8 inch Icad shiciding. A

floor plan of the calibration area and also dose rates
existing around the instrument calibration source when source
is in the "0N" position is included.

Calibration of Gamma Cameras, Well Counterst

The method, frequency and standards used for calibrating the
gamma cameras and well counters will be the ones recommended by
the manufacturer.

Item 10 7/20/02
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cat.lBR ATION OF SURVEY INSTHUMENTS

Check appropriate items.t

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

Cahbration wdi be performed at two points on each scale used for radiation protection purposes,i.e., at least up2.,

to 1 R/hr.

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readmss are withm !10 percent of the calculated or known values for each point
checked. Readingswithin 120 percent are considered acceptable if a calibration chart, graph. or response factor
is prepared, attached to the instrument, and used to interpret readings Io within + 10 percent. Also, when higher.

scales ase not checked or calibrated, an appropriate precautionary note will he posted on the instrument.

3. Survey instruments will be calibrated
j when instrument is sent in for repairs
! X By the manufacturera.

X b. At the licenwe's facdity

(1) Calibration source

Manufacturer'a name Technient Oncrationtt. Inc. Radiation Products Division
! Modelno JIodel 681 (Victorcen)

(9-2 77)Activity in millicunes 93.4 , , . _

j

0.02989 Hoentcens ner hour at 1-meteror
Faposure rate at a specified distante

.

Accuracy +/- 3 percent
Traceability to pnmary standard NM

'| sr es

7n

| -

(2) The cahbration procedures in Section I of Appendia D will be used'

or
i

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

l
c. By a consultant or outside firm

(Il Name

(2) location
r

(3) Procedures and sources

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

have been approved by an Agreement State.a copy of the Agreement State license, the
procedures, and a desenption of the sources are attached, and the consultant's report wdi
contain the information on

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

are dewribed m the attachment, and the consultant's report willcontain the information on

the attas-hed " Certificate of instrument Cahbration."
the sonsultant's reporting form as attached.

- Item 10 7/28/82
1032%
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'TECHN0 CAL DATA

Vistereen lastrument Dirlslen,
,,,,,...,.n,......

vecionnnEN Cleveland. 0hla 44,04
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MODEL 681. . . SMALL INSTRUMENT CALIBRATOR
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Features

Long IIalf-Life, Non-Removablea Radiation Fields For 2mR/llr To a

137 s Source,C1500 mR/llr.

Safe and Easy To Use.a Automatic Exposure Timer. s

The Model 681 Small Instrument Calibrator inconvenience and use-time lost when sending

gives the userthe capabilityof calibratinghis instruments to an outside calibration service. ,

<

portable survey instruments on their normally The Model681 is safe and easy to use and can

used ranges. It does away with the expense, be locked to prevent unauthorized use.

I te m 10 7/28/02
Ferm 3262-4 73

L pe U.S.A.
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O O
MODEL 681. . . Sh!ALL INSTRUMENT CALIBRATOR

TECilNICAL INFORMATION

137
TheMode1681 consists of a100mC1 Cs period. The timer can be set to a maxi-
source permanently attached to a movable mum of 15 minutes. At expiration of the
rod which is installed in a lead shield preset time period ate source automatic-
casting. The assembly is enclosed in a ally drops into the stored position.
cylindrical steelweldmentwhich is S inch-
es in diameter (12.7cm) and 8-1/2 inches A steel tape measure is permanently at-
high (21. 6 cm). The entire unit weighs tached to theside of theCalibrator and so
only 31 pounds (14.1 Kg). The shipping positioned that it can be used to measure

.

weight is 40 pounds (18.4 Kg). the distance from the source to theinstru-
ment being calibrated. This data is then

The source can be placed in twopositions,
used t determine the actual level of radi-either stored or exposed. In the fully
au n at the instrument,

|
shielded stored position the radiation level
at the surface of the containeris less than A key lock prevents any unauthorized use
140 mR/hr, at 6 inches away from the of the equipment. A corvenient carrying
containerit is 20mR/hr and at 3-1/2 feet handle is provided. The overall dimen-
the radiation level is less than 0.5 mR/hr. sions of the Model 681 are 12-1/4 inches

| In the exposed position the source is placed high (31.1 cm), 6 inches wide (15.2 cm)
in front of a port which provides a 45 and 5-1/2 inches deep (14.0 cm),
conical beam, horizontally oriented. The
radiation level in this beam can vary from Before the unit can be shipped, Victorcen
less than 2 mR/hr to over 1.5 H/hr, de- must have written documentation proving
pending on the distance from the port. A the purchaser is licensed to possess 100

i 20:1 attenuator is provided with the Call- mC1 of 1 37 s. Victoreen will assist theC
brator to permit low level calibrations to purchascr1r. obtaining the license by pro-
be made at a reasonable distance. For viding appropriate information on the
safety, the Calibrator includes a preset Model 681 which the purchaser can then
timer which limits the source's exposure submit with his license application.

|
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Roentnens/llr.Source gIdentifica tion at 1 Meter Curies

Sourre decay correction factors ,/..
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, . , ., j- , 'p
Cohalt-60 Iridittm-192 Cesium-137 p p ;..,/ . ) , , , , , , , ,,,,

The gamma-my emission of the sealed source herein described: yearc mos weeks shys years
was intercompared with the radiation from a reference standard

-

cobalt-CD source whose intensity had been established relative
1.000 1.000 1.000 1.000 1.000 to a National Bureau of Standards calibrated cobalt 60 source.

Comparison was made either with an uncollimated plastic-lined.C77 .959 937 .991 .977
7CS .978 .877 .931 .955 ionization chamber encased in a 3-mm thick aluminum container
674 .967 821 .972 .933 scaled against atmospheric pressure, or with an NRS-calibrated
590 .957 769 .963 . 912 Victorcen it-meter whose readings were cornpensated for
519 .94G 721 .951 .R92 atmospheric pressure and temperature. All reaalings were
454 .936 675 .915 371 corrected for air scattering and absoq)tlan. The source was '

334 .926 632 .937 852 measured with its axis of symmetry parallel withheqicndicular
349 .916 592 .832 to the line joining source and detector. The reportett output in

believed to be accurate within i 3 percent, the stated uncertainty.30G .905 . 554 .M13

[ .2C .695 519 .793 of the reference NBS sources. Precision is believed to be better.-
b 235 .SSG 48G .777 than 1 percent. T
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ftETHODS ran CALInnATIori or DOSU CALInnATon

A. Test for the followings

1. Inctrunent conntancy (daily) [

2. Inntrument accuracy (at installation and annually thereaf ter)
3. Instrunent lincarity (at installation and quarterly thoroaf-

ter)
4. Goomotrical variation (at installation)

D. After repair or adjustment of the dono calibrator, appropriate
tects will be repeated, depending upon the naturo of the repairn. j

C. Test for Instrument Conntancy ;

Instrument constancy means that there is a reproducibility, with-
in an acceptable scated degree of procision, in measuring a con-

57 o nource vill be asnayed usingCstant activity over time. A
a reproducible geometry before each day's use of the instrument.
The results of those assays will conpared to a posted plot on
semilog graph paper of net activity versus the day of the year
for the source uned. The proceduro in as follows:

1. Ancay the reference source using the appropriate inntrument
setting.

2. Itcacure the background level at the nane notting and calcu-
lato the net activity by subtracting out the background lov-

..

el.
3. Log in the value obtained in the calibration book af ter com- .

!it with the value indicated on.tlas decay graph, allowing a
variation of + 5.0 percent of the predicted activity. i

4. Variations greater than + 5.0 parcont from the predicted ac-
tivity indicate the nood~for instrumont repair or adjuctment. .

5. Investigate higher than normal background lovcis to determine
their origin and to eliminate then if ponniblo by decontamina-
tion, relocation, etc. |

D. Test for Instrument Linearity
>

The linearity of the dono calibrator should be accertained over
the eniire rango of activition employed. Thin test vill use a
vial of 99mTc whose activity is equivalent to the maximum anti-
cipated activity to be ascayed. Proceduro as follows:

1. Assay the 99mTc vial in the dono calibrator, and nubtract
bachground level to obtain not activity in millicurios.

2. nopeat step 1 at time intervals of 6, 24, 30, and 48 hours
after the initial assay.

3. Using the 30-hour activity measurement as a starting point,
----

calculate the predicted activition at 0, G, 24, and 40 hourn
using the following table

.

I te m 10 7/28/82
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Donc calibrator calibration cent.
Annay Time (hrn.) Correction ractor

0 31.633
6 15.853

24 1.995
30 1.0
40 0.126

4. on log-log coordinate graph paper, plot the measured not ac-
tivity (for cach time interval) versus the calculated activi-

I ty (for the same timo interval) .
5. The activitics plotted should be within + 5.0 percentof the

!calculated activity if the instrument in~ linear and function-,

;
'

ing properly. Errorn greater than + 5.0 percent indicate
I the need for repair or adjustment of the instrument.

6. If inctrument linearity cannot be corrected, it will be no-
cessary in routinc ancays to use oither (a) an aliquot of the
cluate that can be accurately mencured or (b) the graph con-
ctructed in step 4 to reinto moacured activition to calculated

| activitics.

| E. Test for InstrumenteAccuracy

Check the accuracy of the doce calibrator for 137 s, 57 o, andC C

133 a or 60 o, using appropriate reference standards whoceB Ceither
cetivitics have been calibrated by comparisons with standard
sources that have boon ancayed by NBS and documented. Procedure

I as follows:

1. Assay the referenco standard in the dono calibrator at the
| appropriate setting, and cubtract tha background level to

obtain the net activity.
2. Repeat step 1 for a total of three determinations, and average

the recults.
! 3. The average activity deternined in stop 2 should agree with

the certified activity of the reference source within + 5.0l
~

percent after dceny corrections.
4. Repeat the above steps for each radionuclide used routinely

for thin test for the instrument in quantion.
|

.

5. Keep a log of thcce calibration checha.'

6. Calibration checha that do not agree within 4 5.0 percent
indicato that the inntrument chould be repaired or adjusted.
If thin in not pensible, then a calibration factor should be
calculated for ucc during routine annays of radionucliden. *

7. At the same time that the instrument in being initially cali-
brated in the department with the reference standardo, place
a long-lived sourcoin the calibrator, not the instrument, in
turn, at the various radionuclide, cuttings used and record
the readings. Thonc values may later be used to check instru-
ment calibration at cach cctting (af ter correcting for decay
of the long-lived source) without requiring more reference, ,

i

ntandards. Keep a log of those initial and cubacquent road--

ingn.
I te m 10 7/29/02
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Dose calibrator calibration cont.

P. Test for Geometrical Variation
There nay be significant geometrical variation in activity tea-
sured as a function of sanple volume or configuration, depend-
ing on the volume and size of the ionization chamber used in the
dose calibrator. The extent of geometrical variation should be
ascertained for commonly used radionuclides and appropriate cor-
rection factors computed if variations are greater than + 2.0

When available from the manufacturer, certified datapercent.
on geometrical variations nay be used in lieu of those measure-
ments.To measure variation with volume of liquid, a 30-ce vial contain-

57Co or other appropriate -adionuclide in a volumeing 2 mci of
of 1 ml will be used.
1. Assay the vial at the appropriate instrument setting, and

subtract background to obtain not activity.
2. Increase the volume of the liquid in the vial insteps to 2,

4, 8, 10, 20, and 25 ml by adding the apporpriato amount of
water or caline. After each addition, gently shake vial to
mix contents and assay as in stcp 1.

3. Sc1cet one volume as a standard (such as the volume of re-forence standard used for performing the test for instrument
accuracy), and calculate the ratio of measured activities
for cach voluma to the reference volume activity. This re-

prcsonts the volume correction factor (CP).
Ex.: If activitics of 2.04, 2.02, and 2.00 nCi are measured

for 4, 8, and 10 nl volumes and 10 ml is the reference
volume selected,

4 nl Volume CF = 2.00 = 0.98
2.04

4. Plot the correction factors against the volume on linear.

graph paper. Use this graph to select the proper volume
correction factor for routine assay of that radionuclide .
and calculate true activity as follows:

Truc Activity = Heasured Activity x Correction Factor

Item 10 7/20/02
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racilitier t.nd Ecuinnenti v

Nucle ar "edicine flot Lab and Storace Room:

At the Wilnington General Division and Delaware Division the Molybdenu -39/
Technetiun-99n generators are placed in lead enclosures that have been
designed to contain that particular gene rator.

All diagnostic radionuclide doses are prepared by the nuclear medicine
technologist while standing behind a lead L-block with a plastic viewing
window.

Lead syringe shields, vial shields and long handled tonas are provided
in both nuclear medicine facilities for use by technologist.

Radiun Storace Room

The Radium Storage Room is located in the Departnent of Radiation The rapy,
Wilmington General Divis ion. All b rachytherapy sources are prepared for
patient use by a m'embe r o f the physics section. All applicators a re prepared
by physicist or radium curator while standing behind a two (2) inch thick
L-Block with leaded glass window. These L-B lo ck s (two) have been de s igne d

to provide shielding for personnel working with Radiun-226 needles and
capsules.

Long handled hemostats, storage and transport containe rs , long handled
carts a re also located in this room for use by Department of Radiation
Therapy personnel.

Fume Hood:

A fume hood has been ins talled at the Wilmington General Division, in the
Thy roid Uptake Room of the Nuclear Medicine Section. Air flow rates are
measured at in te rva ls not to exceed six (6) months.

Po rt ab le Shielding:

Po rtab le Shielding is utilized for patients undergoing brachytherapy. This
radiation shielding is placed between patient's bed and entrance door to
the room. Each brachytherapy patient is placed in a private room.

Xenon-133 Rooms:

Both divisions have XenAlert (Nucle ar Associates) in the room in which
Xenon-133 s tudies are pe rformed. Air flow rates are measured at intervals
not to exceed six (6) months.

--
. . ,

> ,
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..

1. DRUG FREFARATION

C. nJu , r. -.:. . __

3 OJ20'A CIl.'. iA (SCINTIVIEW) ..

L. GJJO*A CA.OA (TECEiICARE)'

5 FIIN FROCESSOR (DAFZ ROOM)

6. CHIEF TECE;0LOGIST OFFICE

(IS4)7 M03ILS GAMMA CAMESA +

6. FEYSICIA:S' READING ROOM

9 CONF.U Z:CI ROOM

10 LA303ATORY ARTA _ (k'ET IA3)

11. PELI30TOMY STATION

12.
~ SECREIARIAL STATION

13 FARIE;T k'AITING AFIA

IL. RALL

15 STORAGE AREA (SUPPLIES)

16. LOUNGE (STAFF)

- -. -

- _ - . . . _ . _ . _ _- .-.
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Item 12. personnel Training Programs:

1. Nuclear Medicine Technologist:

1. All Nuclear Medicine Technologist must have passed one
of the national registry examinations in Nuclear Medicine.

2. One hour per week is scheduled for continuing education.
on topics related to:

Clinical nuclear medicinea.
b. Equipment quality control procedures

Review of applicable NRC R9gulations ic.

d. Review of applicable conditions attached to license
Review of NRC inspection reports and proposede.
corrective action

f. Special topics presented by technologist or quest
speaker on topics related to nuclear medicine.

3. All personnel must receive instructions on radiation
safety practices by the dept. supervisor or his/her
designated representative that includes,

A general review of the handling, storage, anda.
transfer of radioactive materials and waste.

A review of the film badge monitoring procedureb.
and completion of forms required by the Radiation

i Safety Office before issuing radiation dosimeters.

A review of the laboratory safety rules, licensec.
conditions, and appropriate response to emergencies.

II. Nursing Personnel:

1. The nursing supervisor shall insure that all nursing
personnel are instructed on radiation safety procedures
to be followed when working with patients containing
therapeutic quantities of radioactive material before
beginning formal work on 2nd Center or 2nd South of the

~

Wilmington General Division.

2. Nursing personnel who work directly with patients
containing therapeutic quantities of radioactive
material will be required to complete an inservice
program yearly. Each person will be required to complete
a self-learning packet. The employee will return his/her
answer sheet to the nursing representative of the
Ionizing Radiation Committee or his/her designate. New

employees will complete the inservice learning packet * *
within the orientation period (first four weeks of
employment). Inservice records will be kept by the

nursing representative or his/her designate.,

** See Appendix A- A Self-Le arning Pack age on Radiation S a fe ty for
Nursing Personnel

Item 12 7/28/82
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III. Trainino Procram for Secretarial, llounckeening, Security,
Maintenance, and Transportation Personnel:

The Wilmington Medical Center's program for insuring that all
personnel working _ in and around radiation areas will receive
proper instructions in accordance with Section 19:12 of 10CFR,
Part 19 is conducted by the Radiation Safety Technologist.

The following is a list of subjects that will be used all orThe exact choicein part during these inservice presentations.
of topics discussed at any one presentation will be at the dis-
cretion of the Radiation Safety Technologist in an attcmpt to

particular audiencesbest reach a
.

l. Types of radiation'

2. Interactions of radiation with matter3. Biological effects of low-level radiation'

!

4. Measurement of radiationt

5. External vs. internal exposure
6. Exposure limits

| 7. Control of exposure
;

8. Control of contamination
9. Rules and regulations

i 10. Emergency procedures
i

11. Dosimetry

IV. Department of Radiation Therapy:

The individuals working with licensed radioactive material are:

1. Physicians
2. Physicist'

3. Asst. Physicist
,

.The above listed personnel upon joining this department are ,

given instructions on radiation safety procedures that must |,

'

be followed in order to keep the department in compliance with
|
t

federal and state regulations. The following topics are covered '

during this initial orientation:'

l. A general review of the handling, storage, and transfer
of radioactive material from the Radium Storage Room to
the operating room or the nursing floor and returning this
material from the patient's' room to the Radium Storage Room.

.

2. The inventory control procedure for logging radioactive
material in and out of the Radium Storage Room. ;

'A review of the film badge monitoring procedure and conditions3.
attached to our license that must be complied with.

.

~ There is no annual refresher training program conducted for
the above listed personnel. If regulations or conditions of~

license change, all concerned personnel are immediately notified
and the required change in procedures are put into effect

Item 12 7/2 8/82 |
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1.

,

Orderino Radioactive Ma te rials :

All radioactive mate rials , except for b rachythe rapy sour ces are or de re d
by the chie f nuclear medicine te chno logis t .

All se aled sources used for radiation therapy are orde red through the
Dept. of Radiation Therapy by physicians lis ted as authorize d use rs on
this license.

Re ce ip t o f Radioactive Materials:

Delaware Division: All radioactive shipments are delivered after
normal working hours to the reception desk o f the Emergency
Building. Se curi ty is notified, sign's for the package, and
then takes these radioactive materials up to the Nuclear Medicine

opened and inventoried in theHot Lab Storage Room. Packages are
morning by assigned Nuclear Medicine technician. Radioactive
materials a re orde red to replace used or decayed material and
under these ci rcums tan ce s it is extremely unlikely that we would
exceed our authorized activity limits.

Nuclear Medicine Section Located at the General Division: All
radioactive shipments are delivered to the reception desk at the
main entrance to the Wilmington Gene ral Division . Security is
notified and takes these radioactive materials up to the Nuclear4

opened and inventoriedMedicine Hot Lab Storage Room. Packages are
in the morning by assigned Nuclear Medicine technician. The bills

o f -lading enclosed with each shipment are forwarded to the Chief
Nuclear Me dicine Te chnician at th e Delaware Division.
Radiation The rapy Department at the Wilmington General Division:

All sealed brachytherapy sources th a t are delivered to this
are promptly delivered tohospital during normal working hours

the Radiation Therapy Department. If the sealed sources are
delive red a f te r normal working hours , security personnel picks-up
the shipment at the main re cep tion desk and places p a ck age in
Radiun Storage Room located in the Department of Radiation Therapy.

Nuclear Medicine Radioactive Storace Room: All radioactive
material storage rooms are located within the Nuclear Medicine'

sections and are unde r the direct observation of Nuclear Medicine
pe rsonnel at all times. The door to the storage rooms are alw ays
locked af ter normal working hours and only authorized hospital
personnel have a master key which will open these doors.

4

Item 13 7/28/82
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RADIOACTIVE SilIPMENTS

TO: SECURITY PERSONNEL

FROM: RADIATION SAFETY OFFICER

RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL
.

SUBJECT:

ANY PACKAGES CONTAINING RADIOACTIVE MATERIAL THAT ARRIVE BETITEEN

4:30 P.M. AND 7:00 A.M. OR ON WEEKEND SIIALL BE SIGNED FOR BY THE

SECURITY GUARD ON DUTY.AND TAKEN IMMEDIATELY TO THE NUCLEAR MEDICINE

DEPARTMENT. ALL PACKAGES ARE TO BE PUT IN THE RADIONUCLIDE STORAGE

ROOM.

IF THE PACKAGE IS WET OR APPEARS TO BE DAMAGED, IMMEDIATELY CONTACT

THE HOSPITAL RADIATION SAFETY OFFICER. ASK THE CARRIER TO RD!AIN

AT THE HOSPITAL UNTIL IT CAN BE DETERMINED THAT NEITHER HE NOR TifE

DELIVERY VEHICLE IS CONTAMINATED.

RADIATION DAFETY OFFICER: DR. EDWARD 'IORVIK

OFFICE PHONE: 4595

HOME PHONE: 368-7649

.

.

1/80
. ._

h
Am.,
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RADIOACTIVE SilIPMENTS

SECURITY PERSONNELTO:

RADIATION SAFETY OFFICERFROM:

RECE1PT OF PACKAGES CONTAINING RADIOACTIVE MATEltIALSUBJECT:

ANY PACKAGES CONTAINING RADIOACTIVE MATERIAL T!!AT ARRIVE BETWEEN

4:30 P'.M. AND 7:00 A.M. OR ON WEEKEND SIIALL BE SIGNED FOR BY THE

SECURITY GUARD ON DUTY . IF PACKAGE IS ADDRESSED TO THE NUCLEAR

IF PACKAGE
MEDICINE DEPARTMENT PLACE IN RADIONUCLIDE STORAGE ROOM.

IS ADDRESSED TO DEPARTMENT OF RADIATION THERAPY PLACE IN RADIUM

STORAGE ROOM. ,

IF Tile PACKAGE IS WET OR APPEARS TO BE DAMAGED, IMMEDIATELY CONTACT

THE HOSPITAL RADIATION SAFETY OFFICER. ASK Tile CARRIER TO REMAIN

AT THE HOSPITAL UNTIL IT CAN BE DETERMINED TilAT NEITHER HE NOR TIIE

DELIVERY VEIIICLE IS CONTAMINATED.

RADIATION SAFETY OFFICER: DR. EDWARD TORVIK

OFFICE PHONE: 4595

IIOME PilONE: 368-7649

.

1/80
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GENERAL RULES FOR S AFE USE OF RADIOACTIVE M ATE RI AL

1. Wear lab orato ry coats or othe r protective clothing at all
times in are as whe re radioactive materials are used.

2. We ar dispos ab le gloves at all tines while h an dlin g radio active
m ate ri a ls .

3. Monitor hands and clothing for contamination af ter each
p ro ce dure or be fore le aving the are a .

4. Alw ays use syringe shields for routine p re p a ration of patient
doses and administration to patients , e x cep t in ci rcums t an ce s
s u ch as pe di at ri c cases when their use would compromise the
patient 's we ll-being . In thes e e x cep ti on al cases, use other
prote ctive methods s uch as remote de live ry of the dose (e.g.

th rou gh . us e o f a butte rfly valve) .

-5. a. Do not eat, drink, s mok e , or apply cosmetics in any area
wh e re radioactive material is stored or used.

b. Do not s t o re fo o d , drink, or personal ef fects with radio-
active mate ri al .

Ass ay each patient dose in the dose calibrator prior to6. -a.
adeinistration. Do not use any diagnostic doses th at
dif fer f rom the p re s crib e d dose by more than fi f ty (50)
pe r cent . Do not use any the rapy doses th at di f fe r from
prescribed dose by more th an ten (10) pe rcent .

b. For the rape utic doses , als o che ck the patient's name, the
radionuclide, the chemical form, and the activity vs . the
order written by the physician who will pe rf orm the p ro ce dure .

7. Wear personnel monitoring devices ( film badge or TLD) at all
times while in areas where radioactive m a te ri als are used or
s to re d . These de vi ce s should be worn at chest or waist le ve l .
Pe rs onne l moni torin g devices when not being worn to monitor
occupational expos ures should be stored in a designated low
background are a.

8. Wear TLD finge r badges during elution of gene rator and preparation,
as s ay , and injection of radioph armace uti cals .

i

:
9. Dispose of radioactive was te only in spe cially designated and

- p rope rly shie lde d re cept acles .

10. Ne ve r pipe tte by mouth.

11. _ Survey gene rator , kit preparation , and are as for contamination
af te r e ach p roce dure or at the end of the day. De con tamin ate
i f ne cess ary .

1

IItem 15 7/28/ 82
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12 . Con fine r adi o a c ti ve solutions in cove re d con taine rs pl ain ly
identi fied and labele d with name of compound, radionuclide,
date, acti vi ty , and radiation level, if app li c ab le .

13. Alw ays transport radioactive mate ri al in shie lde d containe rs .

1 I tem 15 7/28/82
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APPENDIX H

EMERGENCY PROCEDURES conta=inated to
personnel potentially
prevent the spread.

SOURCE: If possible, theMinor Spills _
SHIELD THE
spill should be shielded, but only if it canwithout further contamination or_ NOTIFY: Notify persons in the area that a 3.

1.
spill has occurred. be done significantly increasing your

Cover the spill without
PREVENT THE SPREAD: radiation exposure.2. with absorbent paper. Leave the room and

CLOSE THE ROOM:CLEAN UP: Use disposable gloves and
remote handling tongs. Carefully fold the

lock the door (s) to prevent entry.4
3.

5. CALL FOR HELP: Notify the Radiationabsorbent paper and pad. Insert into a
plastic bag and dispose of in the
radioactive waste container. Also insert

Safety Officer immediately.

into the plastle bag all other contaminated PERSONNEL DECONTAMINATION: Contam-removed andmaterials such as disposable gloves. inated clothing evaluation by the
6. should be

stored for furtherWith a low-range, thin-window
Radiation Safety Officer. If the spfIl is onthe skin, flush thoroughly and then washG-M survey meter, check the area aroundthe spill, hands, and clothing for contami-

SURVEY:4.

with mild soap and lukewarm water.
'

nation.
Report incident to the Radiation RADIATION SAFETY OFFICER: '

__

5. REPORT: 4595 _

*I **#' OFFICE PHONE: ~3RC7649
_

HOME PHONE:

ALTERNATE NAMES AND TELEPHONE
Major Spills _

Notify al; persons not
NUMBERS DESIGNATED BY RSO:CLEAR THE AREA:

involved in the spill to vacate the room.1. Solee
_al o e '" d aCover the spill J ffira Pha- -

PREVENT THE SPREAD:
with absorbent pads, but do not attempt toclean it up. Confine the movement of all

_
2.

.

Item 16 7/28/82
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I t e n 17 . Are a Survey P ro ce d ure s

1. All elution, p re p a ration are as will be surveyed daily with'

I a low-ran ge . thin-win dow G .ti . survey ne te r and de cont aminated
i f ne ce s s a ry .

2. Lab o rato ry a re as where only .small quantities of radioactive
mate rial are used -(less th an 100 uCi) will be s urveyed monthly.

3. All othe r laboratory are as will be s urveye d week ly .

4. The weekly and monthly survey will consist of:
]

a. A ne asurement of radi a tion le ve ls with a survey me te r'

suf ficiently sensitive to dete ct 0.1 mrem /h r.

b. A series of wipe tests to measure contamination le ve ls .
The method for performing wipe tests will be s u f fi ciently

2. sensitive to dete ct .0005 uCi per 100 cm for contaminan t
,' involved.
I

5. A pe rmanent record will be kept of -all survey res ults , including
ne gative re s ults . The record will include

a. Location, date, and type of equipnent us e d .

b. Name of pe rs on conducting the s urvey .

c. Drawing o f are a s urveyed , identi fying relevant fe ature si

s uch as a cti ve s torage are as , active waste areas, etc.

d. Me as ure d expos ure rates, keyed to location on the drawin g
(point out rates that require corrective action).<

e. Dete cted contamination le vels , . keyed to locations on drawing.

f. Co rre ctive - action taken in the . case of cont anin ation or
excessive e xpos ure rates, reduced contamination levels or
e xpos ure rates after corrective action, and any app rop ri ate
comments.

6. Are a will be cle ane d if the gemovab le contamination level
e xce e ds 0.005 uCi pe r 100 cm

,

.
I

t i
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APPENDIX J

WASTE DISPOSAL

In view of the recent problems with shallow land burial sites used by commerctal waste disposalfirms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facihtietNote :
from nonradioactive waste, to

important steps in volume reduction are to segregate radioactive h

hold short-hved radioactive waste for decay in storage, and to release certain materials in t e
20.303 of 10 CI'R Part 20.sanitary sewcr in accordance with

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

_

ice (see also item 4 below).I.

In the sanitary sewer system in accordance with Other (specify): _
20 303 of 10 CFR P,nt 20

By commercial waste disposal service (see also
Other solid waste will be (check as appropriate)item 4 below). 3.

Held for Radioactiye Held for decay * until radiation eve s, asl l mea-
X Other (specify); _X

sured in a low background area with a low-levelDecay
survey rmter ard with allshieldmg removed, have
reached background levels. All radiation labels

M>99fTc 99m generators will be(check as appropriate) will be removed or obliterated, and the waste1
will be disposed of in normal trash.

Returried to the manufacturer for disposal.
l

_ Disposed of by commercial waste disposa serv-Y
X Held for decay * until radiation levels, as mea- ice (see also item 4 below).

sured in a low background area with a low level
survey rirter and with all shielding rernoved, have Other (specify):
reached background levels. All radiation labels

h will be removed or obliterated. and the generators
-

- - - -

will be disposed of as normal trash.**
The commercial waste disposal service uwd will be4.

Be sure that waste storage stems were descrthed in item 18 andTeledyne Isotopes, Westwood, N.J.
th:t they are surveyed petiodecally (item 87). (City. State)

f Name)
"These seaerators may contain son:Uved radionotop6c contam,.

aants. Therefore, the generator columns will be segregated so thatNRC/ Agreement State License No. .,.9-00055-14
,

d ground
they may be monitored seperstely to ensure decay to ba
levels pnor to disposal.

Item 18 7/28/8210 M I
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l. NUCLEAR MEDICINE'

.

A. General Recuirements:
All therapy patients receiving more than 30 millicuries of radioactive
material will have to be s cheduled with the Nuclear Medicine Laboratorypatients will be required to be

advance. All suchat least 72 hours in in the Wilmington
admitted to a private roon on 2nd Center or 2nd SouthRadioactive material for
General Division on a reservation basis.therapy purposes will be adminis tered only during normal working hours.

The Nuclear Medicine Laboratory shall notify the Radiation Safety Of fice
about all patients who are to receive quantities of radioactiveThe following information shall
materials greater than 30 millicuries.
also be provided to the Radiation Sa fety Office.

1. Patient's Name
Room Number2.
Radioactive material to be administered3..

Activity to be administered to the patient' 4.
. A Nuclear Medicine Technologist will be assigned to perform the following

functions:

Pre-admission preparation of patient's room.1.
Radiation survey after administration of the radioactive2.
material.'

the totalPre-discharge survey of patient to insure that
residual activity remaining inside the patient is less than3.

30 mil 11 Curies.
Radiation survey of patient's room af ter discharge of patient

4. accept-
in order to insure that contamination levels are below,

able limi ts.
;

Remove all low level radioactive waste material to storage5.
closet located on first floor North Wing, of the Wilmington
General Division.

A copy of the completed pat'ient's room survey report is to be sent to
the Radiation Safety Of fice within 48 hours after the patient's room
has been returned to normal use.

|

I
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2. Q
B. Ph os ph orus -32

The physician who is to administer the Phosphorus-32 shall either obtain
4

this material from the radioisotope storage room or have it delivered tthe patient's room just prior to administration.3 obe delivered to a patient's This material shall not
,

.

; later administration by the physician (10CFR 20.207) . room or lef t off at the nursing s tation for

L abo ra t ory:The physician shall receive the following items from the Nuclear tiedicine
,

,

i

1.
A copy of " Nursing Instructions" to be placed in the patient 's-i chart.,

'

2. Two Radioactive Material Labels :

" PATIENT CONTAINS RADI0 ACTIVE MATERIAL" to be placed on
a.

front cover of patient's chart.
1

s - b.-

" CAUTION RADIOACTIVE MATERI AL--PERMANENT IMPLANT" to be
1 :

. __placed on inside of front cover of patient 's charg.. :.!
-

: - ==- .:=.
_C. Iodine-131 Cancer Therapy

All Iodine-131 fo
Nuclea r Medicine technologis t. cancer therapy is administered to the patient by aIt is the responsibility of the tech-
nologist to place in the patient's chart a copy of " Nursing Ins truction",R

.

and the two Radioactive Material Labels.
re cord da ta on s ur vey . form.all required radiation protection surveys of the patient's room andThe technologist shall perform!

1--
Th'e technologist who adminis tered the Iodine-131

.

the total activity in his thyroid 24 hours pos t adminis tration and s ubr.ittherapy shall determine
report to the Radiation Safety-Office.
D. Radioactive Waste:,

shall be returned to Nuclear Medicine LaboratoryThe empty radioactive ' therapy container and all other contaminated mat
'

e ri al

.

d
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INSTRUCTIONS POR P ATIENTSNURSING IODINE-131 THERAPY

RECEIVING P HO S P HO RU S - 3 2 or

PATIENT
mC of

This patient was administered (Isotopc)

a.m.
p.m.

at
on

(date)
.

(Name of Physician)

GENERAL -- - - - - - -

-
is necessary near the

~~~ ~~~~17- Nur~ses may' spend whatever time unless restrictions
, ..

- patient for ordinary nursing care' have been established by the Radiation Safety Office.
During the first 24 hours, private duty nurses remainingshould stay about 2 mete rs (6 ft.)
in the patient's room durina ac tual nursing procedures .away from the bed except

No bed baths should be pe rformed by attendants during
the'first 48 hrs. post administration time.

allowed visitors in accordance with usual
- 2. Patients are are given byhospital rules unless other instructions

the Radiation Sa fety Of fice. However, the first few
at least 1 meter (3 ft.) away

-~ ~ days visitors'should sit
'-

=r- _ r a n- ; from the~ bed.7-~ -

n-.- ---

SHALL NOT_be assigned to work with
3. Pregnant personnel

this patient.

4. When patient is discharged, room will be surveyed for
contamination be fore remaking room.

IODINE-131 PATIENTS

5. A separate bedpan or urinal should be kept for the
use until he is discharged. It should be

patient'swashed thoroughly with soap and hot water, gloves being
worn during the procedure.

After the patient's discharge,,

it should be monitored by radioisotope personnel be fore
being returned to stock. Or, if bathroom privileges ' " - "

allowed, then the toilet is to be flushed twice after "'
each use.

. .

Iten 19 7/28/82
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6. Vomiting within 24 hours a f ter oral administration,
urinary incontinence, or excessive,p jespiration within
the first 48 hours may result in serious contamination
of linens or even of the floor. In any such emergency,

or if urine is spilled during the c o l l e c t i on. , CALL THE
ISOTOPE L A B O RATO RY , Ext. 4776, or Dr. Trelick or Dr.
Meckelnburo. Meantime, handle all contaninated material
with rubber gloves.

7. The patient who has received a dose of Iodine-131 greater
than 30 millicuries may contaminate his bed linen, food.

dishes, water glass, and eating utensils. The re fo re , his

food should be served using disposable plates, cups, and
eating utensils. The bed linen and disposable items should
be stored in 30 gallon vaste containers inside patient'sshall be monitored by Nuclear Medicine
room. These items
technologist using a calibrated G.M. survey meter. If

radiation levels are at background the linen and disposable
utensils may be removed and handled in normal manner. If

ra diation levels are greater than background this ma te ria l
shall be stored in radioactive material storage room until

are at background.measured radiation levels

PHOSPHORUS-32 PATIENTS

8. No special precautions a re needed for dishes, utensils or
j

instruments.

are needed for vomitus, urine, stools,
9. No special precautions

or sputum.

10. Surgical dressings and bandages should be changed only as
directed by the doctor in charge. Surgical dressings used
over the puncture wound during the first few days should ;

not be discarded without monitoring, if they show any
staining. Stained dressings should be sent to the radio-
isotope lab. If there is no draina ge from the puncture
wound for intracavitary therapy, af te r . the first few days
dressings may be handled in the usual manner.

11. If the surgical dressing becomes damp, stained or bloody,
.

I
because of drainage or leakage from the puncture wound, DO
NOT TOUCH THE DRESSING. CALL THE ISOTOPE LABORATORY,
Ext. 4776 or RADIATION SAFETY OFFICE, Ext. 4595.

"

POST MORTEM CARE OF PATIENTS

The physician in charge and the Radiation Safety Officer
shall be notified upon the death of a patient containing
ra dioa c tive material. Release of the body to the Depart:ent
of Pathology or to the funeral director will be done only
a f ter receiveing a release from the Radiation Safety Of ficer .

!or his designated representative. !
i

1
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; ' EMERGENCY SURGERY _ L
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|

and the Nuclear Medicine Labo ra tory ;

The Radiation Safety Office !must undergo emergencyshall. be notified immediately if patient-

, s ur ge ry . . surgeon must be informed that patient contains radio- r

| a ctive mate ria l .-'
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II. HURSING CARE OF PATIENTS PECEIVING A THERAPY DOSE

Of RADI0 ACTIVE l'ATERI ALS

A. General Information

1. For all patients who have received a therapeutic amount of a-

radioactive material a "C AUTION RADI0 ACTIVE liATERI AL5" sign is
to be placed on the entrance door of the patient's room.

2. Nurses are to perform all duties in a normal and routine manner
except for any special instructions given below and any special
instructions given by the Radiation Safety Of ficer or his deputy.

3. In accordance with institutional policy no pregnant personnel
will be assigned to any radioactive therapy patient, i.e., any

patient with more than 30 millicuries of any radioactive material.

B .- Hazards may arise from three sources:

1. Contamination of the skin with radioactive materials.

. 2.. Inhalation or ingestion of radioactive materials.

3. Irradiation by gamma or x-rays escaping from patient.

C. General Principles of Radiation Protection

1. Skin contamina tion, ingestion or inhalation is prevented in part
by practicing good housekeeping, hand washing, and clean work
habits.

2. External irradiation of the body may be kept below maximum
permissible limits by:

Taking precautions in handling contaminated equipment.a.

b. Spending the minimum amount of time close to patient
containing therapeutic dose of radioactive material .

hor additional information see Item 20 material listed as " NURSING CARE
OF PATIENTS RECEIVING THERAPEUTIC RADIOACTIVE MATERIALS"- page 5 of 6,
VIII. Care of Patients Having 131 Iodine.

'^
_ _. t ,, . . tt y
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TOR 1:UCLE AR ! ED3 CII;E TllER ATY T ATIE1;T 1R00P_.
SURVEY REPORT

has receivedin which a patient be surveyedto the roonAll arcas adj acent of radioactive caterial nustinside the roon to insure that30 nillicuries or note
Center is in conpliance with federal and

,designated locations Ias well as
Thic r. cans that survey should demonstratethe Wilnington Medical |

state r e gul a t i on s . outside the p at ient 's roon do not "

rates total dose inthe ucasured dosenor vill anybody receive athat
cxceed 2.0 nren/ hour, during the total time that this patient

For patients receiving radioactive caterialexcess of 100 nillirens'

occupies this roon. consists of two parts: |the survey '

j other than lodine-131,
| adninistration of radio-| Radiation survey af ter the1 1. active caterial, andl

to insure that patient contains
2. Pre-dis charge survey of radioactive material and

than 30 millieuriesfrom surface contanination and canless
that roon is free use.routine patientsafely be, returned to

-
.

- -

. . ..
-.

the f ollowing procedure
Tor the lodine-131 cancer therapy patient
must be followed: ~ he fune. hood

1.
The therapy container must be opened in

t

there with hood fan onerating f or
taken to the pati ent 's room.and allowed to stay

five minutes before being) ,

be placed on bedside table, aroucd
o

2. Plastic sheeting nust over chair patient vill sit in.
floor, and insidesink and toiletshould be _ nlaced over teleph one ,

This procedure vill help eininize surf acePlastic bags
door handle.

" - - contanination. ~
~ ~ ~~ ~~

of the lodine-131 a radiationAfter administrationsafety survey must be made and neasurement recorded on3.

survey form.

4. The Nuclear Medicine Technologist administering the
Iodine-131 dose to the patient must determine his/her
thyroid burden 24 hours after administering the Iodine-131
to the patient. The appropriate form is located in the .

Nuclear Medicine Section and must be filled out completely
and sent to the Radiation Safety Office.

survey must be made to insure that patient
of radioactive caterial.A (re-dischargethan 30 nillicuries5

co tains less

6. A post discharge survey nust be nade to insure that rec =normal patient use.can saf ely be returned to
O

!

(
Iten 19 7/28/82
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_R_A is1 AI1 O N_ 51'R V EY R E P O E T FOR NUCLEAR MEDICINE Tl!ET:APY_

PATIENT'S* ROOM
?

Name of Patient: Date:

Roo= No:

Radionuclide Adninistered:

Date of Administration:

Person Perforning Initial Survey:

Calib ration Date:Survey Instrument:

Serial Number:

-
-

- '' - ''

Eii t e'rn a l Radiation Intensity ~ i:5

Location Measured Calculated
Exposure Total Dose |

(mR/Hr) (cR)
'

(
s Bedside

.. Visitor's Location
_

Entrance to Patient's Room

18 inches from vall in adjacent room -
~ - ~ - "~~~~

.. - .. -.

Dose rate at one ceter from patient

If any of the measured dose rate values outside the therapy' patient's
roon exceeds 2 nR/ hour or vill result in a dose in excess of 100
millirens per hospital admission to patient in adjacent room, corrective
action must be taken.

i

I

i
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Idi a. c - 3 3 3 7hc1ipy .. t i c: r. t
II

Patient Discharre Data:_ * ].

__ Date: _
-

Patient's Ma=c: _ ,

Tine: _ __._

Dose Rate et one Meter: _
_ nC1.

Ecsidual Dose Rensining: dosethe residual body burdencan be discharged
Before patient
cust be icss than 30 nCi.

Dose Rate at one meter at time ofdischarge

Reduction in Activity = neter af ter Adm. ofDose Rate at one Iodine-131Percent

Reduction in ActivityX PercentResidual Dose = Activity Adm.

. . .

of Individual perf orcing Calculations:_ i

Name
!

Room Survey: use it must be
can be returned to normal patientcontamination of lodine-131does

Before this room that removabledecontacinated so centineters.
exceed 0.001 uCi. per 100 square

'. not
Surveyor: _

- Time:
Date: _

Activity on Wives
Activity Before returnedwhen room

Areas to Clean-up to normal patient use
be wipe tested

--

_

Telephone
_

_

Table Top
_

Water Bottle

Toilet Seat
_

Toilet Ploor
__

Inside Door Handle
: u.s, vv. .

-

t
Item 19 7/28/82Revised April 19 80(

.



. _ _ _ .

.

(a~T 10 31 !; E - i 21 }J 1.1. '').i_Y .1.'i b, f. l i'"
' ' D Ol10.

OFLii E T.':: :; .ti 10|:

HUCLE AR ME DICIf?E TE CHHI CI AMS
__

Date: __

.

Radia tion Detector.i

Use 3-inch Na!1.'

Control panel settings: '

2.
1025

High Voltage:
1000

Range:
309

Dis t ricina tor
,

Take a 13 ninute background count.
_ !3.

_

Total counts: _-

/
Counts per minute (cpm) ted against the'

~

Place technicians neck where thyroid is loca. . . . "

i tes.

Hal Ra'diation Detector and count for 5 m nu. -
:. .

. - . .

-4.

_

-

,

.

Total Counts:
} _

_

Counts per minute:
_

Less Background CPM:
_

_ ~

Het CPM *
cpi' in technician's neck by calibration

'

f"ultiply the net->
5.

factor:

4 x 10-5 uti / CPM _ uti.
technician _Activity in thyroid of

Is this activity greater than 0.04 uti? t ct your supervisor6.
If the answer to question number 6 is yes, con a
and the radiation safety office.

._

7.

Hane of technician being monitored: _
in thy, oid is.

r

Counting Rate is less than 250 CPM activity
,

* If Net*
less than 0.01 uCi.

I

(

\ Iten 19 7/2 8/82
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ltem 20. Therapeutic Use of Sealed Sources.

Areas where sealed sources will be stored:a.

HadiationAll sealed sources that are used in the Department of
Therapy are stored in the Radium Room located in the Physics
'Section, basement level of the Wilmington General Division. -Figure I
is a sketch of the Radium Room showing' location of storage containers.

' . Figure II is the floor plan, drawn to scale, showing area around
the Radium Storage Room.

The dose to the Radium Room wall, adjacent to the secretary's
office is monitored using film badge dosimeters. These dosimeters
are located four (4) feet above the floor. One dosimeter is
located at the mid-section of the wall, and the other two (2)
dosimeters are located three and one-half (3.5) feet on each side
of the mid-section of the wall. Current data from film badge
dosimeters indicates that the monthly dose to mid-dection wall
is less than 300 millirens and the dose to the other two film
badge dosimeters is less than 400 millirens.

.A monthly radiation intensity survey is performed by the Assistant
Physicist and results recorded in notebook.

b. Special precautions to be used while handling sealed sources:

Long handled hemostats, tweezers, source holding vise are located
| in this room and are used by personnel preparing sealed sources
| for patient use. Personnel are~ required to stand behind the
| L-Block when preparing sources for patient use and when unloading

applicators after they have been returned to the Radium Room..
|

|

Method used to determine radiation doses to the extremities of |c.
personnel handling sealed sources: |

All persoaoc1 working with sealed radioactive sources are required
to wear a lithium fluoride finger ring dosimeter.

d. .The equipment and shielding available for transporting sources
from Radium Storage Room to place of use.

There are four (4) long handled carts that are used to transport
radioactive sealed sources from the Radium Storage Room to
either the operating room or the nursing floor.. Two of the carts
have built-in radiation shielded containers. These carts are
used for transporting iridium-192 moulds or vaginal applicators
to and from the Radium Storage Room. The other two carts are
used to. transport removable lead radiation shielded containers.

4 . ..

.

Item 20 7/28/82
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Item.20 3'
!O D-r

Figure I. ' Radium Storage Room:
,

!

A. ~ Lead shielded box with stainless steel pan (5/8 inch thick)
!

<

used for soaking returned iridium-192 moulds in hydrogen,

t . peroxide
,

B. Cylindrical lead containers used to store 100 milligrams
equivalent Cs-137 capsules.and 120 milligrams of Ra-226.
The wall thickness of the cylinder is approximately two

; . inches.. The height of cylinder is approximately 18 inches.
The sealed sources are stored in a transport container by ;

; '

one inch of lead extending up to a height of six (6)' inches.;

C .' Storage box used to store transport container when loaded i

with Ra-226 applicator. The walls of this box are lined
with 5/8. inch thick' lead.

D. Radium. storage safes
4

F.- Cs-137 survey instrument calibration source.

'

E. L-Plocks with wall thickness greater than two (2) inches.

: G. Cs-137. storage box lined with one (1) inch of lead. The
! sources are stored in a transport container surrounded by
i one inch of lead, extending up to a height of six (6) inches.

H. Radium applicator and needle soaker box. The walls of this

box are two (2) inches thick. Applicators and radium needles
are placed inside this box by physician and covered with
hydrogen peroxide and allowed to soak for twenty-four (24)
hours before being returned to- storage containers.'

I. Storage cotainer for iridium loaded applicator. .The walls'

of this box have a lead thickness of one'(1) inch. Lead'

I bricks (two inches thick) are placed around the box and a
5/8 inch lead slab is placed on top of the cover.

I

,

-J.- Storage box lined with 5/8 inch ~1ead, used to store. iridium
{ 192 before use in applicator and after withdrawal from patient

All irridium stored in this box has been placed in
| use.

iridium-192 shipping container.;

I
K. Lead barrier 5/8 inch thick extencing up to a height of

approximately 15 inches..

I

;-i. N' ! ; g; a pg+

i,

-" - ..u. , ... . . . . . .
,

l'
!

i
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Item 20.

e. Source Accountability:

' Treatment Orders: All request for brachytherapy are written up
on the " Green Sheet", Form No. 15275(658)(0276). This form list

| the patient's name, clinical diagnosis, referring physician,
proposed treatment plan, and name of physician responsible for
treating patient.

Radium Curator: All " Green Sheets" requiring source preparation
are sent to the Radium Curator. The Radium Curator removes sources
from storage containers, prepares sources for patient use as
indicated in treatment plan, completes inventory control forms,
and places sources and/or applicator in shielded transport cart
along with " Green Sheet" and inventory control forms. The
Radium Curator also list on chalk board the date sources were
removed from storage container, name of patient, kinds and type
of sources, and date returned to Radium S orage Room. Aftert

sources have been returned to stoarge containers the data
'

written on chalk board is erased, inventory control forms are
completed and placed in drawer located in Radium Storage Room.

Physicist: Each shipment of iridium-192 is removed from its
shipping container by the physicist and assigned an inventory

- control number. All iridium-192 sources are prepared for patient
use by the physicist. Inventory control forms are completed by
physicist.

,

i

Strontium-90: All strontium-90 eye applicator treatment orders
are written up in the patient's chart. This data is not recorded

.

on the " Green Sheet". -The strontium-90-eye applicator is removed
from the Radium Storage Room by the nurse working with the'

physician using the eye applicator. After. completion of treatment
the strontium-90 eye applicator is returned to the Radium Storage
Room by the nurse. The date, patient's name, name of physician
using eye applicator and date returned are recorded in notebook
by the nurse.

Inventory: An inventory of all sealed sources is performed on
,

a monthly basis by the Asst. Physicist.

;

Item 20 7/28/82
4

4
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UILMINGT0!1 MEDICAL CENTER

Department of Radiation Therapy i

RADIUM THERAPY REQUISITI0:1

Name

Clinical Diagnosis and Comments:

Requesting Physician

.

Proposed plan of treatment:

.

.

j ..
._. _ _ _

15275P(658)(0276) M.D.

Item 2o 7/28/B2
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! WILMINGh0N $4EDICAL' CENTER. -

Department of Radiation Therapy
WARD RECEIPT FOR RADIIM .

Name of patient No. Date

i

Number of needles and/or description of applicators used. '

ia.m.
. Time inserted 19 p.m. -4 ,

,

* a.m.
Time to.be removed 19 p.m. '

I

$ RDt07AL OF RADI1M

; e-
Removed by

f

a.m.,

- Time of removal 19 p.m.

Received in the Department of Radiation Therapy byg

et ;

y NOTE: If any radium is expelled or removed before calculated time has elapsed, please notifyI

' Department of Radiation Therapy immediately.
M '

(This form should accompany radium returning to the Radium Room.)

15276P(658)(0276)_a
N
N
(D +

N
CD '

M

_ __ __ _ ._ _ . _ _ , . _ _ _ . _ _ _ _ . . _ . ,



ILMINGTON /kEDICAL CENTE

Department of Radiation Therapy

OPERATING ROOM RECEIPI FOR RADIUM

Nare of Patient Date of Treatrent

.

A. RADIUM ORDER

No. and types of needles or tubes Type of applicator and/or identification

Th above radium was removed from safe by on

Radium made up by Checked by

R;ceived in operating theater by _ (Any discrepancy must be reported at once)

__. B. UNUSED RADIUM (To be returned without delay to Radium Room)

The above amount checked and returned to safe by
s

__ C. RADIUM ACTUALLY USED
!

1

!
|

l

p,$To remain inserted for hours, and be removed on at *

D. RETURN OF RADIUM

Amount returned

Received in Department of Radiation Therapy by

Chicked and returned to safe by

NOTE: Sections B & C to be completed by doctor inserting radium.

(This form is the property of th Department of Radiation Therapy and should bg petgr g th g cjg g er
completion of Sections B & C.) RT- 8
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It'em 20.
,

f.- Surveys to be performed:

A representative of the Physics Section will perform the following
functions:

Radiation survey of patient's room' af ter brachytherapy has
1.

been started.
Pre-discharge survey of the patient to insure that radio-
active sources have not been left in or on the patient.2.

trash containers, and
Radiation survey of patient's room,
linen container to insure that a sealed radioactive source

3.

If patient is discharged
has not been left in the room.on a Saturday, Sunday, or holliday the discharge survey will
be performed by the attending physician.

A Radiation Materials Area sign must be posted along side
4. the entrance door to the patient's room.

Two Radioactive Material labels must be placed in the patient's
5.

chart:

"Patieat Contains Radioactive Material" to be placed on
a. front cover of patient's chart.

" Caution Radioactive Material-Temporary Implant" to beb.
placed inside the patient's chart.

These labels will be removed after the sources have been removedlabels, and inventoryRadioactive sources,from the patient.
control forms will be returned to the Radium Storage Room.

,

i
i

|

,

_

Item 20 7/28/82

_ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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WILMINGTON MEDICAL CENTER

WILMlHGTON GENERAL DIVISION

Radiation Survey Report for Iridium-192
,. _

P a ti en t 's Room

Name of Patient.
.

Room No.

Date Mould Put on Patient

Activity of Ir-192 :

Date of Initial Survey:
.

Person Performing Initial Survey:

Survey Ins trument:

Serial No.

Calibration Date

Location Exposure Calculated
m R/h r Total Dose

Bedside
'

Visitor

Entrance

18 inc. es from wall in adjacent room

18 inches from floor of room above
*

, pat |ent

6 feet from floor of room below
patient

.

.

If any of the measured dose rate value will result in a dose -of 100 mR ;

in 7 days to patient in adjacent room corrective action MUST BE TAKEN. i

|

|

:

$ hb
- sl}y24[.i. m. Item 20 7/2 8/82lit IJJ

- _ _ .
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FINAL SURVEY

I ri di.um-192 Patient's Room

Patient's Name :

Date
,.

i Person Performing Survey:

Survey Instrument:

Seri al .No.

Calibration Date:

After the Iridium-192 has been removed from the patient's room
this area and also the patient must be surveyed to insure that all
sources have been removed.

|
Patient mR/h r

Room mR/hr

Have all Inventory Control Forms been completed and returned to
Radium Storage Room?

.

$*

\

I
#

,

' 4

1

s Jr

Item 20 7/28/82 -
:

. - - _ _ _ - __ _
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i' g. Nursing Care:

1. General Instructions
The patient's bed must be isolated from other patients.* - a.

b. Nurses and other personnel should spend only the necessary
time near a patient for routine nursing care and shall be
wearing a personnel radiation dosineter.;-

Visitors must be restricted to 30 minutes per day.c.
urine, vomitus,No special precautions are needed for sputum,d. stools, dishes, instruments, utensils or bedding unless

speci fically ordered.
,

2. Soecial Instructions:_'

_a. Patients:

1. These patients must stay in bed unless orders to the
contra ry are wri tten.

]
2. Unless specifically ordered by the doctor, the bath

should be postponed for the duration of the radiation'

treatment. Patients should be encouraged to take care
of their own personal hygiene.

:

3. Nursino Care:

Never handle needles, ca'psules or boxes containing radium or~ a.
iridium with your hands. Use long forceps , preferably 12 inches .

i

While the radium or iridium is in place, hospit'ai personnelI b. should spend only the minimum amount of time near. .the patient
necessary for routine nursing care.
All hospital personnel involved in the care of a radium orc. iridium patient shall wear a film badge.

Pregnant nurses shall not be assigned to the care of a radiumI d.
or iridium patient.

: Perineal care is not given during gynecologic treatment; thee.
perineal pad may be changed when necessary, unless orders to4

the contrary have been written.
i Surgical dressings and bandages used to cover the area of needlef.
; insertion may ~be changed only by the attending physician andj

may not be removed from room until released by physician or
Radiation Sfety Officer.

4

Special orders will be written for oral hygiene on-patientsa .-
~

having radium in the oral ca vity. Iten 20 7/28/s2
5

. _ . - _ . . _ . _ _ _ _ . . _ - . - _ -_ _ _ - - _ - - - _ _ _ _
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WILI:II;GTO : !ZDICAL CE1;TER
DEPART!II;T OT I; URSI!!G

, ,

i Inservice Education
M E 1: O R A 1; D U M'

,

4

:
TO: Dr. R. L. Mechelnburg

TROM: L. J. Carpenito c
; J

.

DATE: September 2 , 1981
,

J

; SUBJECT: Procedure for Nursing Care of. Patients Receiving
'Theraputic Radioactive Materials

:

)

;i

Attached is a copy of the present procedure for nursing. I have--

sent a copy to Dr. Tervik, J. Solge and to Mrs. Thomas who will duplicate
.It for the next meeting. This procedure should be reviewed for content andj .

accuracy by the co=nittee members so it can be included in the Radiation,
Safety Manual.-

i

I

i
i

:

:
,

i
1

:
1

,

:
LJC:eaw"

I Attachment-

i
a.

} c.c.: Dr. Toririk '' *

'

Mrs. N. Thomas
J. Solge

:

i

! |
,

|
!

!
!' !,

.
i

'

;
.

I tem 20 - 7/28/82
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Per=itted To Do Procedure:
R.N. -X
L.P.N. - X
N.T. -

N.A. -

NURSING CARE OF PATIENTS RECEIVING THERAPEUTIC RADI0 ACTIVE MATERIALS
GUIDELINES.

PROCEDURE

1. The use of the radium in and out of the:
I. Radiu= Patients patient is possibly ha:ardous and cer-

tain rules and precautions =ust be ci-
'

served ,
Stay as briefly as possible witha.
the radium patient.

b. Keep as much distance as possible
between you and the radium, except
when performing specific duties,
Under no circumstances should you.

c.
pick up radium with your hands.

d. .In case of doubt as to procedure,
call the Radiation Therapist.
The " Radium Precaution" sign custe.

. be placed on the door of the roc:t

occupied by a radium patient.
f. The nurse should notify the Radiation

Therapist ic=ediately if any radic=,

needles or radium applicators
are protuding or completely

- dislodged. Depending upon the case,
the Radiation Therapist may ele: to

reinsert the radiu= himself, or
give the nurse the necessary instruc-
tions for the safe storage of the
dislodged radium. In the latter

event, the nurse should procure a
lead container from the Radium Roo=,
using proper clacp or tongs, place
the radium in the c'ontainer, and re-
turn the container to the Radiu: Roce.
A note should be entered in the pa-,

tient's chart as to the time the event
took place and the storage of the
radium and person giving instru:tions.

'

g. On patients with radium insertion, a
separate marked laundry hamper is placc

'

in patient's room. When the ht=per
is full, the Radiation Safety Officer
is called to check it. Following

'

the check and release, it is discard-
ed in the usual. manner. . A separate
marked trash container is placed in

| patient's room and trash is conitored
in the same manner before discarding,4

7

h. Visitors time allowed is posted.
Those under eighteen and pregnantyg
vomen are not to visit.IB' Item 20' 7/28/82

.,
'

__. ._ .-- -. -- - _ - - - _ - - - - - _ _ _ - _ - -
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NURSIEC CARE OF PATIENTS RECEIVING THEP.APEUTIC RADIOACTIVE MATERIALS
.

GUIDELINES
PROCEDURE

1. Pregnant personnel are not to be
assigned to radium patients.

j. All rooms are monitored af ter dis--
charge and before cleaning.

il. Care of Patient With Implant 1. Any patient with oral cavity implants
have a feeding tube inserted through

In The Oral Cavity the nose in the operating room,
r

1. Discourage patient from talk- 1. Unless contrary to written orders.
ing and swallowing, especially
if the implantation is in
the tongue.

2. Patient should have mouth wash
as ' ordered by the physician.

3. Observe for respiratory or swal- 1. Place a tracheostomy set and a suction
machine by the patient's bed.

loving difficulties.

4. Watch for the possible dislodge- 1. If needles are sticking out or complete-
ment of radium needles as often ly dislodged, the Radiation Therapist is

notified STAT.as possible, at least every 3
hours.

5. Observe patient for restlessness. 1. A sedative, as ordered, should be
administered.

6. If the mouth is full of secre-
tions, suction should be applied
as of ten as necessary to keep
the patient comfortable.

7. Observe for unusual swelling or 1. Report same to the Radiation Therapist.
fever.

8. No objects should be removed from
the patient's room (linen, dres-
sings, personal belongings, etc.)
until checked for possible radio-
active sources cf contamination by
the Physicist, or eleased by
Radiation Therapist.

III. Care of Patients With I= plants In Anv 1. In general, patients with radium implants'
Other Region of the Body will not have dressings.

1. Efforts should be made to keep the 1. Changing the position of the arm, neck,
patient from moving the site where etc., will produce displacement of the
the radioactive source is located. radioactive sources.

2. The same care as checking the
radium implants should be given

as with the radium in the oraisOfflC)A|. ECOR_ D LiOPK,4 1 tem 20 v2eee2cavity ex. cept for the feeding
-

,precautions. .

.

-- _. _ _ _ _ _ _ _ _ _ _ _ _ ~~~~ -

--------_f__,______
_
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:CESING CARE OF PATIENTS RECEIVING THERAPEUTIC RADIOACTIVE MATERIALS

GUIDELINESPROCEDURE

3. Cleaning of the implanted region 1. The hygienic care of the rest of the
is not usually necessary. body should be carried out as with any

other patient, but as quickly as possi-
ble and with alternating personnel.

2. Catheter Care (Foley) is not carried out
;

on these patients if needles are in
perineal area.

4. Objects should be checked as listed
under #8 above.

IV. Re= oval of the Radioactive Sources

1. A sterile suture removal set is 1. Some patients should have sedation as
used. In some cases other equip- ordered by the physician, one half hour
ment =ay be indicated by the before the removal.
Radiation Therapist.

2. A lead radium carrier will be
brought to the bedside by the
doctor.

3. The radioactive sources removed 1. After this check has been cade, the

=ust be checked by the doctor doctor in charge is required to sign
against the number stated in the the proper form indicating all radio-
radiu= for= on the chart. active sources are accounted for.

4. Encourage patient to resu=e nor-
cal activities.

V. Radon Seeds or Radioactive Gold Seed 1. These are permanent implants of multiple,
very s=all radioactive sources.

2. If in the mouth, a feeding tube for the
first 24 to 48 hours might be indicated.

3. If in the skin, no special local care
is necessary.

VI. Irridiu= Mould

1. The nurse should frequently 1. Same general precautions.
check the position of the mould 2. Proper position to the milimeter is of
and should notify the attending paramount importance in order to achieve
physician i= mediately if any the desired results. The same accuracy

change in position is apparent. holds true for the time the mould should )
be in contact with the lesion. |

2. If the could is placed on the 1. This abducts the arm away from the radia- i
chest vall, as with the post- tion source and provides support. !

=astecto=y patient, place a 2. A for= will be provided indicating the !

pillow under the ar= of the time the could is placed and removed.
affected side. This should be carefully recorded every

day and signed by the doctor in charge
of the procedure. Item 20 7/28/82

. _ _ _ - - _ _ _ _ _ _ - _ _ _
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:.TRSING CARE OF PATIENTS ' RECEIVING THERAPEUTIC RADIOACTIVE MATERIALS
GUIDELINES

PROCEDURE

3. When the could is not in use, it is the
responsibility of the Radiation Therapist
to take certain that it is returned to
the proper storage area,

t

3. Patient is confined to the room
but may be out of bed.

VII. Gvnecolecie Applications _
1. Radium application may be inserted in

l. Pre-operative douche and enema the operating room or in patient's roc =.
are given as ordered by physi-
cian. When radium is inserted in OR, thea.

patient is taken to the X-ray
Department following the insertion
for the necessary localization film.

b. A foley catheter will have been
inserted into the bladder prior to
leaving the Operating Room.
When a vaginal applicator is insertedc.
by the physician at the patient's
bedside, the nurse will insert a
foley catheter before applicator 1.
brought to the floor.

'

2. To hold applicator in place, a
T binder is placed around the
patient's waist and pinned
snugly. Then:

Tie strings that are attached .

a.
to applicator to front and
back of binder waistband. To prevent pressure on patient's skin.1.

b. Place 8-x 12 piece of cotton
padding under strings on both
sides front and back. .
Apply per pad to perineal area.c.
Bring T binder flaps between
legs to hold per pad in place.
Run flap under waistband and~

pin. Then bring flap down
over waistband and pin again.

s

3. Head of be'd' enn be elevated 1. This avoids changing position of the~

radium. ;-

slightly, '

2. Patient may have a pillow under head
and knees.

t

4. Under i.o conditions shall the
patient leave.the bed.

5* Secure drainage tubing.from 1. Use method as found in Retention
,_._ _____ _ _FBG9030E R?GecMGROo. ' ITEM 20 7f8(D/(D1L
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NURSING CARE OF PATIENTS RECEIVING THE?APEUTIC RADIOACTIVE 5'ATERIALS.
GUIDELINES

PROCEDURE
.

6. Keep catheter open and draining
as bladder must be kept e=pty
at all times.

extra exposure during1. To preventIf there are two radiu= patients7. ecptying.in same roo: with foleys, place
foley drainage bags on same side
of bed--not both in the center.

1. If any change has occured, the nurse
Whenever the radiu= applicator is shall notify the physician.8. theprotruding fro = the vulva,
position shall be checked by the
nurse twice a day. e

Use of the bedpan is discouraged. . _

9.
Patient is given Lomotil to pre-
vent defecation. E-vac-u-sac is
used if patient feels urge to
defecate

Notify doctor if te=perature hlevation1.Patient's te perature is to be is 37.7* or above.10.
taken b.i.d.

Reduced bowel activity is indicated1.
11. Soft, low residue diet is to be to minimize trauma to the irradiated

given. bowel.

1. Physician will resove radium.
Removal time of radiu= is indi-12.
cared on doctor's orders or Before disposing of vaginal packing,2.
radium sheet. be sure all radium is accounted for and

placed in the proper shielded container.

1. To get patient used to change of positione
Elevate head of bed af ter removal13.
of radiu=.

Give douche and ene=a as ordered14.
by physician.

1. 131 Iodine is administered syste=ically
Care of Patients Havine 131 Iodine by the oral route.VIII.

1. Place patient in a private room.
1. Notify housekeeping.

2. Surface contamination can be
minicized by placing plastic sheet-
ing on the bedside table, around
sink, and toilet floor, and over'

the chair the patient will sit in.
Also, by placing small plastic
bags on door handle and over
telephone.

Item 20 7/28/82
_ _ _ _ _ _ _ _ _ _
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NL*RSING CARE OF PATIENTS RECEIVING THERAPEUTIC RADIOACTIVE MATERIALS

PROCEDURE GUIDELINES

3. No bed bath for 48 hours.

4. When handling excretions or 1. Most of the 131 Iodine is excreted
contaminated caterial, skin- through the urine. Small arounts

t type surgical gloves are are eliminated in stool, perspiraticn,
worn and hands should ba and saliva.
washed with gloves on and
then after they are re=oved. 2. Any appropriate handwashing agent may-

be used.

5. If patient vomits within 24 hours,
is incontinentof urine or per-
spires profusely within the first
48 hours, paper towels or. dis-
posable wash cloths can be used
to clean up, which are then placed
in a plastic bag to be monitored
by the Radiation Safety Officer.

6. Disposable dishes are used.

7. Instruct patient to flush
toilet twice af ter each use.

'.

II. Care of Patients Having 32 Phosphorous 1. 32 Phosphorous is administered into the
pleural or peritoneal cavity or inject-
ed into tucor growth.

1. Dressings at injection site 1. Source of conta=ination would be
should be changed only as leakage fro = the puncture wound
directed by physician in cade during the injection.
charge.

2. Those dressings which are stained, 1. Dressings may be handled as usual.

da=p, or bloody should be coni- if no drainage fro = the wound after
tored for contamination when the first few days.
they are removed.

X. For Both 131 Iodine & 32 Phosporous

1. Roam conitored upon discharge and
before scrub down.

2. Limits on visitors, pregnant women,
and children for 131 Iodine.

NOTE: Please read Prea=ble to Procedures, found in front of Manual, in addition to
infor=ation found in this Procedure.

*
?

UOTE: File Card for Procedure

/am

' ' " " ' " " " '

"0FFIC1. RECORD CDPN.
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-Item-21. Xenon-133
O O

L <

1. Quantities to be used:-
i.

a.- Patient information:

5 studies per week at the Wilmington General Division
,

15 Studies per week at the Delaware Division
.

Average activity per patient = 10 millicuries

; b. Maximum possession limit = 500 millicuries
!
i

2. . Use and Storage Areas:

All xenon-133 gas is purchased in individual glass vialss.
that have an activity of 10 millicuries. The maximum *, ,

number of vials on hand at the Wilmington General Division
j. would be six (6) and the maximum number of vials on hand at

the Delaware Division would be 10. These vials are stored
,

f in their original shielded shipping container in the radio-
) nuclide storage rooms-located in the respective division.

' A sketch of the storage rooms and gamma camera rooms has
been included with this application. Air supply and exhaut

q
rates have been denoted on these floor-plans.

b.
All studies involving the use of xenon-133 at.the Wilmington
Division will be performed in.the Gamma Camera Room, 3rd*

Floor, North Wing.
;

Xenon-133 studies at the Delaware Division will be performed'

in any one of the three ga=== camera rooms located on the
.6th floor of this building.

i

l b. Ventilation systems in all areas where xenon-133 is used and
stored.

General Division: The xenon-133 patient ventilation studies
are being performed in the room labeled Gamma Camera Room on
floor plan submitted with this application. The ventilation

1

is by normal diffusion of air through hallways, elevator
shaft, and windows. There is no provision made for an
independent air supply. This area of the hospital was originally
designed to be used as an operating room area and therefore,

had an independent isolated exhaust system installed. The,

volume of air removed from this room is calculated to be 1200
CFM. The xenon-133 exhaled by the patient is piped into the

~

duct that is used to exhaust the air from this room. The
,

j velocity of the air passing through this tube'has been measured
by our Engineering Dept. and found_to be 50 feet per minute.

3

' The exhaust is timer controled in the gamma came'ra room"so that""
^

;

; - it is turned on at 6 .M. and turned off at 6 P.M., every day of

the week.
..

.

Item 21 7/28/82
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Item 21.

Radionuclide Storage Room: This room has an exhaust system that is ;

operating continuously. There is no provision for make-up air other
than by normal diffusion from other areas of the hospital. The

The air removedexhaust system removes air at the rate of 276 CFM.
from this room is discharged through the roof venting system.i

Measurement results obtained on 1-18-82 are listed in Table I for
the Nuclear Medicine area as well as the Radium storage room.

Delaware Division: All the rooms at the Delaware Division have a
There is noair ventilating system that is operating continously.

air recirculated through the system, all air is exhausted directly
to the outside of the building. Measurement results for the Delaware
Division for 1-29-82 are listed in Table II.
As can be seen from the measured air supply and exhaust rates all
areas where xenon-133 is used or stored are under negative pressure.,

l The instrument used for these readings is a Bacharach Mod. 3035A.
Airflow rates are determined at intervals not to exceed six (6)

i

| ,

months.

3. P roce dure s for Routine Use:
'

The xenon-133 will be adminis te re d by a special
,

a. breathing unit which will con t ain a dose with an
activity up to 10 millicurie s . The ganma came ra

will be used to record the distribution of this'

activity in the lungs.

b. Wilmington General Division: The xenon lung function unit;

Isold by buclear Associates, nc., is used for all studies
performed in this division. The exhaust hose from this unit
is connected directly into the room exhaust system. Before ;

the dose is administered to the patient, the room venting,

system is turned on so that xenon-133 discharges from the
lung function unit..and the patient will'be discharged outside
the building.'

Delaware Division: The xenon delivery system is sold by
Atomic Products Corp., Model No. 130-133. All studies will

be performed in this division with this unit.

Special Procedures Used to Reduce eakage: Whenever possibleL

! c.
nose clamps or face mask will be-used to reduce leakage from

;patient to the room. ;

f

4. Emergency Procedures:
i

1

) The maximum amount of xenon that could be released in any
accident involving a single individual dose to a patient is

| If a single patient dose is released in the10 millicuries.
gamma commera room or in the radionuclide storage. room the
negative pressure in these rooms would prevent the release of

y

|
' the xenon to other areas of the hospital. The personnel in

the Nuclear Medicine section have been instructed to evacuate
!

the room (includes patient) and wait 10 minutes before re-
entering. The normal ventilating system will discharge this
xenon to the outside air.

1

I te m 2 1 7/28/82
,
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O
'\ )

~ 5. Air Concentrations of Xc-133 in Restricted Areas:

Wilmington General Gamma Camera Room:

C = Af/v A = 5 x 10 u'Ci/wk
f - 0.25 O3
V = 1.2 x 10 ft. / min. or 8.15 x 10 ml./wk.,

~

C = 1.5 x 10 uCi/ml.

Delaware Gamma Camera Room:

Xenon studies will be performed in only one room at a particular
time, therefore if the room with the lowest exhaust rate is below e

the MPC value than all room with a higher exhaust rate will be
less than the MPC value. Room 7 has the lowest exhaust rate.

4
C = Af/V A = 1.5 x 10 uCi/wk.

f = 0.23

V = 185 CFM = 1.25 x 10 ml/wk.4

~

C = 3 x 10 uCi/ml.'

6. Air Concentrations of Xe-133 in Unrestricted Areas:'

The whole Nuclear Medicine area at the Delaware Division is
vented through the one stack located on the roof., Therefore
the flow rate from this stack is greater than the sum of the.
individual values listed in Table II.

C = A/V A = 1.5 x 10 uCi/wk x 52 Wk./ year = 7.8 x 10 uCi/ year

V = 1.7 x 10 CFM = 2.52 x 10 ml./ year

C = 3.1 x 10" uCi/ year

General Division:

The exhaust fan in the nuclear medicine area operates from
6 A.M. to 6 P.M., seven (7) days per week, 52 weeks per year.

5
C = A/V A = 5 x 10 uCi/wk. X 52 wk./ year = 2.6 x 10 uci/ year

j

3 la' V = 1.2 x 10 CFM = 8.9 x 10 " al./ year
i

-8
C = 2.9 x 10'

;

e
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TAllLE I

O O
WIIMUG2; MEDICAL CENTER

H.V.A.C. DEPARD n T ,

GDC'RAL DIVISICri

MEMORANDUM
----------

'IO: Dr. Ton'ik
Futicn 7.Trapy Dept.

FR}i:. Carle A cof rancisco . Supvr. Dated J. // [/ F P

E: Air Flo' reasurtrents in the Ga:nna canera room, isotope starage,
fune hcod, and radiun storage.

.

':he gara canera roczn has no s.:pply air systs, there is one ebemt
register in the :ocm for mergency exhaust with a CIH of f 2 06 _.

'Ihe radiun storage recrn en 3 North has no supply air systen to the roczn.
'Ihere is cne e*hrast vent in the recrn with an exhaust volune of 9 '7/ Cni.

Tne fume h:od ca 3 No-th is exhausted to the outside. At the workirc
level cf 1/2 opened, there is a face velocity of a 2 5 rR: or fri6 cni.

With the door fully opened tir_re is a face velocity of /CV FR: cr fyp CDi.

Tne radiun storage rar. in the Physier Dept, has a supply air sys:cr- s.*ith a
delivery of /q e7 Cni. Tne e:(.aust in this roc . is cro.: h cne crill ir.~ ~

the ceiling vu.cn exnausts .f(, ~7 Cni.

Tne irret used for these ram 4ngs is a Bacharach Mad.t303M, mW
in on / ////f et .

u:/crr
.

- - - - amt\M. - - - - - _ --
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TAllLE II

O IG,M;/n:E !!IVISION

NUCLT/C !!EDIC1!!E SUltLY E DUIAUST Peal >ING

/h[ / , DEPT. OF RADIATION TilERAPY _
~ ~

TO: _ ,

|
;

6th Floor Nucicar !!cdicine Area - Unit i!2 - South - Air Readings
!

| Roc. Nu.ber Supply Exhaust

3 (North Side) Scarle Scintevieu // d 0E8) Sh b[8]

4 (North Side) Picker MO @ [$ bEM

7 Searle Camera //h Cf4 /k

3 (South Side) Drug Prep. )4b @ f7 b[M

4 (South Side) llot Lab /chC/Aj /[[CFM

1st Floor Administration Area - Building - Unit (13

In-Vitro Lab W///AdW /_( O C [#|

Flow Meter Check - 6th Floor
i

Room Nu-ber Reading Calibration Check & Operation

3cP 6k3 .

id.7 d44

h Nf7 s

1
i

I

|

BA C)/AR C U - FLO' RITE

Air Instrument Used: $ 1[ /400- O Calibration llate: h2 k* h
.5 ELF C ALIB RA7)M

!!cchanic's Initials:
I tem 21 7/28/82
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WILMINGTON MEDICAL CENTER April 1982

WIL111NGTOli GENERAL DIVISION

NUCLEAR MEDICI!!E LABORATORY
Third floor, North wing

"llot lab"
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I
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'v'L mington Medical Center
Wilmington General Division
Nuclear Medicine
3rd Floor North Wing
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