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BILE MEDICAL SERVICESP Rectivro my trass*

. Ycializing in Diagnostic Ultrasound and " '

f Nuclear Medicine Procedures WL s s $ g,b, .(. ,, ,

,,

* ' METRO PLAZA OFFICES M/ A (/.I
,

g5 ' ' " * ' ' ' ' * * *
-

| 2705 B INDUSTRIAL DRIVE ..

hJEFFERSON CITYi MISSOURI 65101 Qy7 ,

, ,,,

M "314. m3 2828 Ong rg A /V
- ~ .7, .....

September 14, 1983 App]n g-
AcDcv Comph..h,[';*7,qq

- 3/ ,.-

-

Ms. Pat Vacherlon ed h j, { {j , (,Q c
y p;' fy(- f u

7
Material Licensing Section j AIntutyegg'..

6l/7 [L / r], h c j,4' /Division of Fuel and Material Safety;y , . ..

3 I.CC .U. S. NRC, Region III '

799 Roosevelt Road Datt Ch;w s 6 ' ') " ? y ,,

Glen Ellyn, Illinois 60137
Recctre ';1- O '

.,
Dear Ms. Vacherlon: '' - /

,

Please amend our license No. 24-18094-01, issued to Mobile
Medical Services, to include the following items:

Item 'l. We wish to perform Group I, II and III nuclear
procedures and use 133 Xenon for ventillation lung scans
in the Carroll County Memorial llospital, 1502 North Jefferson
Street, Carrollton, Missouri,64633. (See attached letter
of approval from the hospital and schematic of the nuclear
area.) We are currently licensed to use Xenon in this area
with a mobile system. This hospital would be serviced by
this same system described in letter amendment request dated
March 2, 1982. The on-site nuclear physicians will be Robert
McNaughton, M.D. and L. D. Furlong, M.D. These gentlemen are
currently listed as users on our license for the Lexington
Ilospital, letter amendment request dated March 2, 1982. They
are itinerate Radiologists for the Carroll County llospital.
The Carroll County Memorial IIospital currently has an insti-
tutional license with an outside physician's group listed as
users. This license is No. 24-18314-01. We wish to close
out this present license, and add the hospital to our license.
(See attached explanation of the circumstances surrounding
this transfer of license and close-out procedure.)

Item 2._ We wish to perform Group I. II and III nuclear
procedures in the Levering Itospital, 1734 Market Street,
llannibal, Missouri 63401.(See attached letter of approval
and schematic of the nuclear areas.) The on-site nucicar
physicians will be Lysic Bach, M.D. and J. Russell Comer,M.D.
These gentlemen are currently listed as users on the Levering
Ilospital's current institutional license No. 24-15209-01.
We wish to close out this present license and add this hos-
pital to our license. The close out procedure will be per-
formed on a date explained on the attached explanation of
transfer procedure. Unlike the hospital request under Item 1.

0506030674 050503
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this hospital is currently operating their own nuclear pro-
gram with the Radiologists listed above.

Item 3. Please add to our license Fred L. King, D.O. as
a licensed user for the Samaritan Memorial Hospital, Macon,
Missouri. This hospital is aircady on our license as a
satelite facility. Dr. King is now a staff Radiologist for
this hospital. He is presently licensed as a nuclear medi-
cine physician for the Laughlin Hospital in Kirksville,
Missouri under license No. 24-05245-01.

All radiation safety procedures and policies stated on the
original application dated 24 March 1978 will be followed
in these added Hospitals.

Please find enclosed an amendment fee of $40.00.

Respectfully Sub tted,

%.
>

Will'kamH.Voss, D.O.
Radiation Safety Officer

Del Roberts, C.N.M.T.
President
Mobile Medical Services

DRikr
enclosure
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PHON E 542-1695 / 1502 NORTH JEFFERSON / CARROLLTON, MISSOURf 64633

JACK L.TINDLE
Administrator

August 29, 1983

Mr. Del Ibberts
Mobile Medical Services
Ibute 3
Dox 80
Karen Drive
IIolts Sunmit, !.D 65013

Dear Mr. Roberts,

The adntinistration of Carroll County !.!anorial llospital is granting approval
for use of by-product material under the supervision of Robert A. f.!acNaughton,
M.D. and litwrence D. Furlong, M.D.

Please close out our current institutional license nunber 24-18314-01

Sincerely yours,

CNOLL COUN1Y ! 3.0ftIAL IIC6pITAL

hWk' taYv
ack L. Tindle

Adrainistrator
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bM h 1734 Market Street Ph: (314) 221-6511

%".w'i Ag >*DM
-

Mi HANNIBAL, MISSOURI 63401w m
"" ' * " ' " ' " " ^ * "LEVERING HOSPITAL

August 25, 1983

Mr. Del Roberts , President

Mobile Medical Services
Metro Plaza Offices

2705 B Industrial Drive .

Jefferson City, Missouri 65101

Dear Mr. Roberts:

The administration of Levering Hospital is granting
approval for the use of by-product, material under the super-
vision of Lysle M. Bach, M.D. and J. Russell Comer, M.D.

Please close out our present institutional License number

2h-15289-01.

Si re y,
'%

|
I W od| rovee
Administrator

WL/gs

,

|

|
i

|

i
i

|
|

|

Contrrl No. 75613
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BILE MEDICAL SERVICE
Specializik in Diagnostic Ultresound and

Nuclear Medicine Procedures
* ' METRO PLAZA GFFICES
2705 B INDUSTRIAL DRIVE

i

WJEFFERSON CITY, MISSOURI 65101

\ #
314 - 893-2828

Re: Transfer of Institutional License No. 24-18314-01 of
the Carroll County Memorial Hospital and No.24-15289-01
of the Levering Hospital to the Mobile Medical Services
license No. 24-18094-01.

The request to add the Carroll County Memorial Hospital and
Levering Hospital to our mobile nuclear license is enclosed.
A few comments concerning the circumstances in these changes
are in order. I will explain each facility separately:

Carroll County Memorial Hospital--This facility under its
present license is currently being provided nuclear proce-
dures by an outside mehile source, the Research Hospital
" Outreach Program", wnise nuclear physicians are listed as
the users. Although tr.e present license is an institutional
license, in reality, it is being used as a mobile operation.
No Mo-99 generator has ever been delivered to this facility,
only single doses. The change in license will list the Carroll
County Hospital's own staff Radiologists as the users. The
nuclear areas are not being abandoned but would continue.
Because, the hospital muut give the Research program a written
notice of cancellation we must coordinate the transfer and
close out survey to avoid interruption of service. There fore ,

we request to be permitted to perform the license close out
surveys on October 28, 1983 and start nuclear procedures under
the mobile license the same day. No radioactive materials
are kept at the Carroll County Memorial Hospital. All pre-
packaged doses are delivered to the facility, as single doses,
by a central pharmacy. No radioactive material has been stored
at this facility. Xenon ventillation studies are presently
being done under their institutional license.
The close-out survey will be performed by a Mobile Medical
Services nuclear technologist under the supervision of Frank
Comer, Health Physicist. NRC forms 314 will be filled out in
duplicate and copies will be sent to both Washington D.C. and
Glen Ellyn, Illinois.

A sketch of the nuclear working areas will be made with num-
bers corresponding to the areas surveyed. An Eberline E-120
low level survey meter will be used for the area surveys. Wipe
tests will be performed with Whatman filter paper. A lxl meter
area will be wiped--they will be counted in a well counter in
the Kansas City, Missouri Central Pharmacy, Syncorp, Inc.

ConH va 75Cl2
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Results of.the surveys will be'immediately forwarded to the
appropriate' places.

Levering Hospital--This facility under its present license
is' currently operating their own Nuclear Medicine Department.
The same close out procedure will be followed as the above
explanation.

I'will be calling you to coordinate this transfer of license.

Respectfully Submitted,

tb
D oberts, C.N.M.T.
President

| Mobile Medical Services

|
|

|

|
r
|

|
r

Contrel No. 75612
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|NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB

' ' " " APPLICATION FOR MATERIALS LICENSE - MEDICAL [x$e$3083
'

10 CFR 35

|NSTRUCTIONS - Compkreitems t eroun Nif this a-,initialapplication oran eplication for renewalof alicense. Use supplementalsheetse
where necesanty. Itern N must a e completed on s!! applications and signed. Retain one copy. Submot oroginaland one copy of entire
applicarron to : Dorector, nffice of Nuclear Materish Safety and Safeguards. U.S. Nuclear Regulatory Commission. Washington. O.C.
20555. Upon approvalof this application, the applicant willreceive a Matenais License. An NRC Materisk License is issued in accord-
ence with the general requirements conteined in Totte 10. Code of Federal Regulatoons. Part 30. and the Licensee is subject to Totle 10.
Code of Federal Regulations. Parts 1.9. 20 and.15 and eelicener fee provisoon of Title 10. Code of federal Regulations. Part 170. The
license f** category shouM be stated in item M and the appropriate for enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICAN1 (institution, 1.tA STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
firm, clinic, physician,etc.) INCLUDE ZIP CODE WILL BE USED (If difkrent from 1.4/ INCLUDE ZIP CODE

Mobile Medical Services See attached supplement
Metro Plaza
2705 B Industrial Drive
Jefferson City, MO 65101

,
TE LEPHONE NO.: ARE A CODEI )

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

= 0 NEW LICENSE.

A Del Roberts * Q AMENDMENT TO LICENSE NO*- "'"'"^''''C'"S'" -
I" * 1

TE LEPHONE NO.: ARE A CODE I 314_833 2828
4. INDIVIDUAL USERS (Name individuals who will use or directly 5,R ADI ATION SAFETY OFFICER (RSO) (Name ofperson desipisted

supervise use of radioactive material. Comphte Supplements A and B as radiation salery officer. I!other than indivwualuser complete resu-
for each individus!.1 me of training and emperience an in Supplement A.I

William H. Voss, D.O. with .

See attached supplement consultation by Safety Science
Group of Syncor.

6.a. RADIOACTIVE MATERIAL FOR. MEDICAL USE
M AXIM UM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED LIMITS
LISTED iN: "X" (in millicuries) "X" (In millicuries)

IODINr.131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDitS OF HYPERTHYROIOISM

10 CFR 35.100, SCHEDULE A, GROUP 1 X AS NEEDED PHOSPHORUS 32 ASSOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VER A,LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP 11 X AS NEEDED
PHOSPHORUS 32 AS COLLOlDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TRE AT-

10 CFR 35.100, SCHEDULE A, GROUP lil X 10,000 * MENT OF MALIGNANT E FFUSIONS.

GOLD.198 AS COLLOlO FOR INTRA.

hF10 CFR 35.100, SCHEDULE A, GROUP IV AS NEEDED S ONS

( IODINE 131 AS lODIDE FOR TREATMENT
10 CFR 35.100, SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA

f
I XENON.133 AS GASOR GASIN SALINE FOR

10 CFR 35.100, SCHEDULE A, GROUP V: BLOOD FLOW STUDIES AND PULMONARY,

FUNCTION STUDIES.*

g 6.b. RADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. ISearedsourcesup to3mCiusedfor
calvbra tion and reference standards are authorized under Seccon 35.14fd),10 CFR Part 35, and NEED NO T BE LIS TEDJ

CHEMICAL MAXIMUM NUMBER
ELEMENT AND MASS NUMBER N / OF MI C ES $%@E PURPOSE OF USEp

ghtLLt ,Lu us i r-

JUL 6 d6f
~

~~

A m t/Fce c e gy _ Q [ [Qh R EC EIV E D [~ $ h _
_

Tygrh7.g6 #b 'M "Da:e c':ect na f Mf7JUN 2 91983 O ~

gf
-

**" # 3 Wa Comp!.[I [ - / lREclon HI
te.m ,y j

NRC rORu aisu * Note: This possession limit is based on use of 99m-Ge erators
at four (4) satellite facilities, f3 g 196

' " "
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INFORTATION REQUIRED FCR ITEMS 7 THRIUT3

For items 7 through 23, check the appropriate bodes) and submit a detailed description of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revsion a

number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date:

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERI AL (Check One)
Appendix G Rules Followed;or

9/A Names and Specialties Attached;and X

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

Equivalent Duties Attached '.6. EMERGENCY PROCEDURES (Check One)

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

Supplements A & B Attached for Each Individual User
X and See attached Supplement Equivalent Procedures Attached

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

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

y Appendix C Form Attached;or x Equivalent Procedures Attached

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

# 10. CALIBRATION OF INSTRUMENTS X Appendix J Form Attached;or

Appendix D Procedures Followed for Survey Equivalent information Attachedinstruments; or

A HANCNM
y Equivalent Procedures Attached;and 19' (Check One) ,

Appendix D Procedures Followed for Dose
X Calibrator;or N/A Appendix K Procedures Followed;or

(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached

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

Description and Diagram Attached 9/A Detailed information Attached;and

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

x Description of Training Attached Equivalent Procedures Attached

3. PROCEDURES FOR ORDERING AND RECElVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERI AL 21. RADIOACTIVE GASES (e.g., Xenon - 133)

X Detailed Information Attached X Detailed Information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES
22. RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS

(Check One) N/ ipetailed information Attached

PROCEDURES AND PRECAUTIONS FOR USE OFAppendix F Procedures Followed;or
23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 0.b

Equivalent Procedures Attached Detailed Information Attached

CC F ORM 313M
(9 81) Page 2

>
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24. PERSONNEL MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY(Check appropnare boa)

FI LM
R. S. Landauer. Jr. & Co. Monthl y

a. WHOLE
TLD8ODY

O THE R (Specoty)

FILM

' ' " " '" ''
R. S. Landauar, Jr. & Co. Monthly

OTH E R (Specoty)

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Specify)

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HONiTAL AGREEING TO ACCEPT P ATIENTS CONTAINING 9ADIOACTIVE M ATE RI AL

N AME OF HOSPITAL t1 ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

# '
c. WHEN REQUESTING THERAPY PROCEDURES,

ATTACH A COPY OF R ADIATiON SAFETY PRECAU-
| STATE | ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLECITY
' ' RADIATION DETECTION INSTRUMENTS.

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

The applicant and any official executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity with Title 10. Code of Federal Regulations. Parts 3C end 35, and that allinformation contained herein, including any supplements
tttached hereto,is true and correct to the best of our knowledge and behef.

tx A - C Ty , IFYIN F FICik (Signa rr)

a. LICENSE FEE REQUIRED j M
2 9> g , la , n augg7,,, ,,,,,,,,

(See Section 17aar, to cra troi yo
olIn kl. oss D ,o -

41) LICENSE FEE CATEGORY: ( (2) TITLE

(2) UCENSE FEE ENCLOSED: s 150.00 ^ 'M u m 14 , ) $ p''

NRC FORM 313M (9-81)
Page 3
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PRIVACY ACT STATEMENT

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

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

2. PRINCIPAL PURPOSE (S) The information is r. valuated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal. State, and local health officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of a1 administrative or judicial proceeding. In addition. this in-
formation may be transferred to an appropriate Feceral, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Street, N.W ,
Washington, D.C.

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

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

.

NRC FORM 3t0M
(9-81)

Page 4
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NRC 313M
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ITEM 1.b

Street addresses at which licensed material will be used:
/ Good Time Country Wareho'use

Compartment #2, RR 4
Highway.163 and-63
Columbia, Missouri 65201

#
~2402 Jefferson Street, Suite #4;?/

g 'Lexington, Missouri 64067

Space Center
/3737 East 10th Street, Suite,12

- Joplin, Missouri 64801

2500 South Halibruton, Bldg. #3
Room 1A
Kirksville, Missouri 63501

-Group I and II material: Hospitals serviced by Mobile Medical
previously approved by the NRC.

/ Community Memorial '

319 Grand Avenue
Moberly, Missouri 65270

/ Grim-Smith Hospital and Clinic
112 East Patterson Avenue
Kirksville, Missouri 63501

/ John Fitzgibbon Memorial Hospital
868 South Brunswick
Marshall', . Missouri

Wright Memorial Hospital../ 701 East First Street
Trenton, Missouri

p/ ooper County Memorial HospitalC
Boonville, Missouri

p Scotland County Memorial Hospital
Memphis, Missouri

'# Putnam County Memorial Hospital
Unionville, Missouri

p/ Hedrich Medical Office Building, Suite 2A
103 East lith Street 77Chillicothe, Missouri 64601 7%

ITEM 1.b

u a
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NRC 313M ITEM 1.b. Cont'd.-

gr Sullivan County Memorial Hospital
' . Milan, . Missouri

'
,)/ General John J. Pershing Memorial Hospital

Brookfield, Missouri

g laughlin Osteopathic Hospital
F 900 East Laharpe Street

Kirksville, Missouri

St. Francis Hospital
v'225 West Hayde Street
Marceline, Missouri

Callaway Memorial Hospital
/ Fulton, Missouri4

i - g.
1 v/ Samaritan Memorial Hospital

Macon, Missouri:

:

L - Hutchinson Clinic;#'

Northtown Shopping Plaza
North Highway-63
Kirksville, Missouri

of Valuck Clinic
Northtown Shopping Plaza'

. North Highway 63
Kirksville, Missouri

V Albert M. Keller Memorial Hospital
600 West Morrison Street
Fayette, Missouri

g/ Kelling Clinic, Inc.
24 Highway West and Missouri Street
Waverly, Missouri

d' Grove General Hospital
1310 South Main
Grove, Oklahoma

Community Hospital#'* Bridge - and Bay Streets
. Sweet Springs, Missouri

McCune-Brooks Hospital/- 627 West Centennial
.Carthage, Missout i

ITEM 1.b

u .
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NRC 313M ITEM 1.b. Cont'd

Group I and II material and 133-Xenon:

Hospitals serviced'by Mobile Medical previously
approved by the NRC.

/ Lee's Summit Community Hospital
530 North Murray_ Road
Lee's Summit, Missouri 64063

Lexington Memorial Hospital
/ 15th And Stage-

Lexington, M ssouri4

Hedrick Medical Center
j100CentralStreet
Chillicothe, Missouri

.

6

ITEM 1.b

-j
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ITEM 4 of NRC - 313M
.

Individual Users Authorization Prev. License Number

' William H.'Voss, D.O. All 24-18094-01

John F. Rose,'M.D. All 24-18094-01

Kenneth L. Rall, M.D. All 24-18094-01

. Donald Q. Cochran, M.D. All 24-18094-01

Kenneth M. Kays , _ M.D. All 24-18094-01

James C.-Clouse,, D.O. All 24-18094-01

Harve J. Helton, D.O. All 24-18094-01

James R. Farkas,, M.D. All 24-18094-01

Michael K. Willman, D.O. All 24-18094-01

Paul M. Williams, D.O. All 24-18094-01

Charles W. Blackwell,M.D. All 24-18094-01

Sam L. Gaston,- M.D. All 24-18094-01

Calvin C. Young,.M.D. All 24-18094-01

Ronald G. Shriner,;,M.D. All 24-18094-01

JgFRobert MacNaughton, M.D. All 24-02704-01

2 L . D . Furlong , ii .D . _ All 24-02704-01v

John'E. Scott, M.D. All 24-18655-01&.

p> Eugene G. Peterson, M.D. All 24-18655601

7' David E. Hazuka, M.D. All 24-18655-01

-Robert G. Schwegler,-M.D. A!1 24-18655-01, p

Stephen R. Kunz, M.D. All 24-18655-01-u

Jon E. Gustafason, M.D. All 24-18655-01<

s' James Arnold,_M.D. All 24-17205-01

; / Raymond W. Hartwig, - M.D. All 24-00624-02

.Rodney C. Hartman,M.D. All 24-18094-01

s[FredL. King, D.O. L All 24-05245-01
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APPENDIX C
.

INSTRUMENTATION
,.

1. Survey meters .,

a. Manufacturer's name: Victoreen

Manufacturer's model number: Model 498 '

3Number ofinstruments available:

0.0 10 *
Minimum range: mR/hr to mR/hr

Maximum range: 0.0 mn/hr to 1000 mR/hr

b. Manufacturer's name : Ludlum

Manufacturer's model number: Model S

Number of instruments available : 1

Minimum range : 0.0 mR/hr to - -0.2 mR/hr

Maximum range: 0.0 m R/hr to 2000-

mR/hr
.

2. Dose calibrator

Manufacturer's name : (1) Picker (2) Radex (3) Cabintec*

Manufacturer's model number: (1) Isotope Calib (2') Isotone Calib. ( 3 ') CRC-5'

Number of instruments available : 0
.

3. Instruments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Mobile Scintillation Technicare Series-42S-120
Camera with Computer Board

4 of these units are available.
*

'

.

3 .

4 Other (e.g., liquid scintillation counter, area monitor. velometer)
~

l

.

37 ip D. 7sjt '
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CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

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

'Y 2. Calibration will be performed at two points on each scale used for radiation protection purposes. i.e., at least up.

to i 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 readings are within !10 percent of the calculated or known values for each point
checked. Readings within 120 percent are considered acceptable if a calibration chart. graph, or response factor
is prepared. attached to the instrument, and used to interpret readings to within i10 percent. Also, when higher
scales are not checked or calibrated, an appropriate precautionary note will he posted on the instrument.

3. Survey instruments will be calibrated

X a. By the manufacturer

b. At the licensee's facility

(1) Calibration source
Radionuclide

o
Manufacturer's name
Model no.
Activity in millicuries

or
-

Exposure rate at a specified distance
Accuracy
Traceability to primary standard

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

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

X c. By a consultant or outside firm ~

(1) Name Syncor Corp

(2) 1 ocation Kansas City, Missouri 24-16617-01 MD

(3) Procedures and sources

X have been approved by NRC and are on file in License No. 24-16617-01 M.D.

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

..

the attached " Certificate of Instrument Calibration."
the consultant's reporting form as attached.

are described in the attachment. and the consultant's report willcontain the information on

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

.

-
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CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Linearity Test

(Check as appropriate)

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

or
If generators are not in use, a source of Tc-99m with

| Other'(specify) activity equivalent to the maximum activity assayed to
clinical situations will be used.

.

B. Sources Used for Instrument Accuracy and Constancy Tests

'

Suggested
Radionuclide Activity (mci) Aerisity (mci) Accuracy

Co-57 35 One millicurie or more within 5%

1 microcuries or more within A.5%Ba-133 o.1-o.5

100 microcuries or more within i 5%Cs 137
~

o.1-o.2

Ra-226 I-2 N/A N/A

.N/A N/A N/Ac

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

*
or

Equivalent prncedures are attached... .

.

*For licensees who are not authorised for Mo 99/Te 99m generators. actMey must be equivalent to the highest activity used.

-

.

.

.

*
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.. . APPENDIX D (Continued)
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'

Section 2.

METHODS FOR CALIBRATION OF DOSE CALIBRATOR'

.

All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting
an accuracy of 10 percent. The most common instrument for out background level.
accomplishing this is an ionization-type dose calibrator. The
instrument must be checked for accurate operation at the time
cfinstallation and periodically thereafter. * 4. For each source, plot net activity versus the day

of the year on semilog graph paper.
A. - Test for the following:

5. Lo's the background levels.
l. Instrument constancy (daily)

2. : Instrument accuracy (at installation and annually 6. Indicate the predicted activity of each source
thereafter) based on decay calculations and the15 percent

limits on the graph.
** 3. Instrument linearity (at installation and quarterly

thereafter)
7. Repeat the procedure used for the Ca 137 source

-4 Geometrical variation (at installation) for all the commonly used radionuclide settings.

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

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

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

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

,

least one relatively long-lived reference source such as D. Inspect the instrument on a quarterly basis to ascertain -
Cs 137, Co 57," or Ra-226** using a reproducible that the measurement chamber liner is in place and
geometry before each day's use of the instrument. that instrument zero is properly set (see manufacturer's
Preferably, at least two reference sources (for example, instructions).

~ 3-5 mci of Co-57 and 100 200 pCi of Cs 137 or 12
mg Ra-226 (with appropriate decay corrections) will

~ be alternated each day of use to test the instrument's **E. Test of Instrument Linearity
performance over a range of photon energies and
source activities. The linearity of a dose calibrator should be ascertained

over the entire range of activities employed. This test
I. Assay each reference source using the appropriate . will use a vial of Tc-99m whoes activityis equivalent to

instrument setting (i.e., Ca 137 setting for Ca-137). the maximum anticipated activity to be assayed (e.g.,
the first slution from a new generator).

2. Measure background level at same instrument set-
ting, or check that automatic background sub- 1. Assay the Tc-99m vial in the dose calibrator, and
traction is operating properly when blanks arc subtract background level to obtain net activity
inserted in the calibrator, in millicuries. ,

'See ANst Nos.:1.seta.**Colibration and Usees of Dnee Calibreto, 2. Repeat step 1 at time intervals of 6,24,30, and
lanisation Chambers ror the Assey or Radionuclides" (American
National Stendeeds Institute. Inc 1430 Droadway, New York, N.Y. 43 hours after the initial assay.

' 100 t a).
3. Using the 30 hour activity measurement as a start-,,

Co.s? and Re.21e are not subject to NRC licensins; the respective ing point, calculate the predicted activities at 0,*1 s
negsh coneuited to determine its requirements forid

6, 24, and 48 hours using the following table *

p e 751 ?7
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Assey Time'fhr) Correction F;ct:r as in step 1. (Follow good radiation strety prac-

tices to avoid contamination and to minimize
0 31.633 radiation exposure.)
6 15.853,

, '

24 1.995 3. Select one volume as a standard (such as the
30 I volumc of reference standard used in performing '

48 0.126 the test for listrument accuracy), and calculate
the ratio of measured activities for each volume

E;armple: If the net activity measured at 30 hours to the reference volume activity. This represents
was 15.625 mci, the calculated activities for 6 and the vr.lume correction factor (CF).
48 hours would be,15.625 mci x 15.853 = 247.7
mci and 15.625 mci x 0.126 = 1.97 mci,respec- Eurmple: If activities of 2.04, 2.02, and 2.00 mci
tively, are measured for 4,8, and 10 mi volumes and

10 mi is the reference volume selected,
4. On log-los coordinate paper, plot the measured

net activity (for each time interval) versus the
4 ml Volume CF = g.00

2
= 0.98calculated activity (for the same time interval).

,

5. The activities plotted should be within15 percent
of the calculated activity if the instrument is 4 Plot the correction factors against the volume on
linear and functioning properly. Errors greater linear graph paper. Use this graph to select the
than 15 percent indicate the need for repair or proper volume correction factors for routine ;
adjustment of the instrument. assay of that radionuclide.

!
6. Ifinstrument linearity cannot be corrected,it will 5. The true activity of a sample is calculated as

be necessary in routine assays to use either(a)an follows:
aliquot of the eluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to True Activity = Ileasured Activity x
relate measured activities to calculated activities. Correction Factor

!

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

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

ty measured as a function of sample volume or configu- !

ration, depending on the volume and size of the ioniza- 6. Similarly, the same activity of Co-57 in a syringe
tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30 cc
of geometrical variation should be ascartained for vial, and a correction factor may be calculated.

~

commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant,i.e., 7. It should be noted that differences of 200 percent
greater than 12 percent. (Even though correction fac- in dose calibrater readings between glass and
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as I-125, which should ,

the manufacturer, certified data on geometrical varia- be assayed in a dose calibrator only if the relia- ,

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

To measure variation with volume of liquid, a 30 cc ness to cause significant crrors in assaying I 125.
vial containing 2 mci of Co-57 or other appropriate Hence, adequate correction factors must be
radionuclide in a volume of I mi will be used. established.

,

1. Assay vial at the appropriate instrument setting, An alternative to providing syringe calibration
and subtract background level to obtain net factors is to simply assay the stock vial before
activity. and after filling the syringe. The activity in the

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

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

tion, gently shake vial to mis contents and assay
Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137 Co 57, and Ba 133,

*

Asseg times should be measured in whole hours and entrection
using appropriate reference standards whose activities |

IcYeeceIha = s.o'2 hou e$uw cuin have been calibrated by comparisons with standard f' ' '
s of T has n ,

these correctean factors.1/2 sources that have been assand by NBS and documented.

Item 10 |



"
,

,,

.

*w

The activity levels of the reference sources used should - 4. Itepeat the above steps for other commonly used
approximate those levels normally encountered in clin- radionuclides for which adequate reference stand-

.,

ical,use (e.g., Co-57,3-5 millicuries) giving adequate ards are available..

% attention to source configuration. Identify in your
I application the three sources that you will use. State 5. Keep a los of these calibration checks.*

nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe 133,1125) 6. Calibration checks that do not agree within
must be in vials with the same thickness of glass as the 15 percent indicate that the instrument should
actual samples to be measured for best accuracy. be repaired or adjusted. If this is not possible, a

calibration factor should be calculated for use,

, . during routine assays of radionuclides.. .

1. Assay the reference standard in the dose calibra-
tor at the appropriate setting. and subtract the 7 At the same time theinstrumentis beinginitially .

>

background . level to obtain the net activity, calibrated at the ticensee's facility with the refer-,

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

2. Itepeat step 1 for a total of 3 determinations, and ous radionuclide settings used (Cs 137, I 131,
average results. Tc-99m, I-125, etc.), and record the readings.

These values may later be used to check instru-,

ment calibration at each setting (aftercorrecting
3/ The average activity determined in step 2 should for decay of the long-lived source) without re-

agree with the certified activity of the reference quiring more reference standards. Keep a log of
source within15 percent after decay corrections, these initial and subsequent readings,

i

Actual % Variation will be calculated and recorded rather than pintting*

a graph.

As an option, we regM, supplied by Calcorp, Inc. Cleveland, Ohio.
** uest authorization to perform instrument linearity

'with the Calicheck

.
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FACILITY DIAGRAM
(Prepare and Attach to Application)

Submit a detailed diagram of the facility, indicating the type, dimensions,
position, and thickness of shielding that will be used for:

a. Use and storage of Tc-99m generators,

b. Storage of radiopharmaceuticals (refrigerated and nonrefrigerated).

c. Storage of radioactive waste, including decay-in-storage prior to disposal
as nonradioactive waste. (This area should be large enough to handle an
accumulation of used Tc-99m generators as well as other solid waste. If

this area is located outside your department, describe how the material
will be secured. Confirm that this area will be surveyed at least weekly.)

Preparation = and dis
.. ' ' f. | , ~

~~^ ~^ "
. ,., n - r- m-w-- n rm: ~~ v , -

ilead. glass L-block)pensing of. Group)!!! kitiradiophameceuticali }(e.g. "
4,d._'

.

; - "- ~ ' ' "4 '

'

Identify adjacent areas across the walls from use and storage locations, and
show that adequate steps have been taken to ensure that radiat4n levels in

. unrestricted areas do not exceed the limits specified in paragraph 20.105(b)
of 10 CFR Part 20.

..

p4 ~ ln77-

-

.
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FACILITIES AND EQUIPMENT

All 99 Mo-99mTc generators are stored in an aux 111ary shielda.
supplied by the manufacturer.

b. 2" lead bricks are utilized for waste storage. (syringes,
cotton pledgets, used 99mTc vials, etc.)

Used generators are stored in their original shipping containers
and returned to the manufacturer.

ic. 'Preparrtion and4 dispensing of Group IIIekit~radiopharmaceutiicais?
'"

eis donq[behind
'' L _ block and lead glass shields 'on the work y.-

:bencheh shown.
"' ~

The satellite areas shown will be used for receipt, preparation,
and measurement of all radiopharmaceuticals. Generators will be
eluted only nL these facilities. The following items are provided
for han;311ng radioactive materials and are used appropriately.

1. Disposable gloves
2. Lead syringe shields
3. Lead vial shields
4. Tongs and forceps
5. 2" x 4" x 8" lead bricks
6. Shielded devices for boiling, shaking, and processing

kit materials.
7. Absorbent pads with plastic backing for counter tops

and material handling trays.
8. Plastic bags.

ITEM 11
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Equipment to be used at 2402 Jefferson Street, Suite #4,
'

Lexington, Missouri

(1) Technicare mobile gamma camera Model 120.
(2) Capintec dose calibrator Model 5 with molly breakthrough

kit.
(3) Victoreen - 498 survey meter 0-1 R/hr |

(4) Nuclear Associates low level survey meter Model 05-700 |0-50 mR/hr.
(5) ADC Medical table top shield (lead glass) Model TTS-101

t" lead.
Lead lined closed 2 ' high 1%" thick. (for storage)
Lead bricks for generator housing.
Lead storage container with lid.
Decontamination kit.
Syringe shields.

l

.

'%g

Lead bricks
~' ~

for generator *, '

Lead lined. Storage
storage-

Ncloset s%_ lab bench
Parking

U Locked door
#- -only entrance

Storage (14') -

l.

|

(18')
Storage !

"

l

.

* *
*e ,
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Joplin, Missouri Office and Nuclear Medicine Lab.
'

Address

Space Center
-

3737 E 10th Street
Suite 12
Joplin, Missouri 64801

..

o

_- / MR
LAs am# LJ ]

t-

60
Closee |

,

20

brS6 Et
.

.

Dose

,,

' ' ' -~

Pwsan3,
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.

i
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2500 S. Ita111 burton
Building 3, Room 1A,

Kirksville, M0

Beauty Shop Storage

7T L. LL- ;

br n3

f

[9
5

' 8' #"E"8' 1

.

7' -

Outside J \
'

Wall / -s

^16' >%
Outside Wall

.

1. Work Area

2. Sink

3. 2" lead brick safe
4. Package receipt area

5. h" thick lead shielded waate/gwerator stora;;e area
,,

,

6. Dose Calibrator

7. Desk .

.

6
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PERSONNEL TRAINING PROGRAM

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

This instruction will include:

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

b. Areas where radioactive material is used or stored.
.

c. Potential hazards associated with radioactive material.
.,

d. Radiological safety procedures appropriate to thsh respective duties,

e. Pertinent NRC regulations,

f. Rules and regulations of the license. '

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

h. Appropriate response to emergencies or unsafe conditions.

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

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

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

..
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PROCEDURES FOR ORDERING AND ACCEPTING

DELIVERY OF RADIOACTIVE MATERIAL

1. The supervisory Nuclear Medicine Technologist will place all
orders for radioactive materials and will ensure that the
requested materials and quantities are authorized by the
license < and that: possession limits are not exceeded.

.

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

a. Ordering of routinely used materials.

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

(2) The written records will be referenced when opening
i

or storing radioactive shipment.'

3. During off-duty hours, common carriers will receive written
! instructions in accordance with the procedures outlined in
! the sample instructions below. These instructions will also

be posted in each satellite facility.
i

! ACCEPTING DELIVERY

| All, materials 'are delivered directly to the satellite facilit;ies
| whose addresses appear on this license application.. These
.

. materials are accepted by the Nuclear Medicina Technologist during
normal working hours. For deliveries made during off-duty hoursi

|. the common. carrier will be given keys that will opn the private
entrance door to the satellite facility. They will be instructed

i in writing to leave the radioactive drugs on the bench in the
satellite. They will be instructed to lock the door upon depart-

|
ure.

SAMPLE INSTRUCTIONS
!

INSTRUCTIONS FOR: _(Common Carrier)

FROM: (Technologist)

SUBJECT: DELIVERY OF PACKAGES CONTAINING RADIOACTIVE MATERIALS

All packages containing radioactive material that arrive when no
i personnel are present are to be delivered. Unlock the door, place

the package on top of the counter provided, and relock the door.

I-
t v

w., 7.517 /
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If the package is wet or appears to be damaged, immediately con-
tact the Nuclear Medicine Technologist. Ask the carrier to remain
until it' can be determined that neither he nor the delivery
vehicle is contaminated.

** NUCLEAR MEDICINE TECHNOLOGIST -

**0FEICE PHONE

**HOME PHONE

**0n the actual memo that is used, this information will be
filled .in and updated as necessary.

!

1 TEM 13
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APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

.

I. Special requirements will be followed for packages con- (2) Open inner package and verify that enn-
taining quantities of radioactive material in excess of tents agree with those on packing slip.
the Type A quantity limits as specified in paragraphs Compare requisition.* packing slip, and
M205(aXI) and (cXI) of 10 CFR Part 20 (more th label on bottic.
20 Ci for Mo.99 and Tc 99m). They will be monitored
for surface contamination and estemal radiation levels (3) Check integrity of final source container
within 3 hours after receipt if received during working (i.e., inspect for breakage of seals or vials,
hours or within 18 hours if received after working loss of liquid. and discoloration of pack-
hours, in accordance with the requirements of para- aging material).
graphs M205(a) through (c). All shipments ofliquids
greater than exempt quantities will be tested for leak- (4) Check also that shipment does not exceed
age. The NRC Ragional Office will be notified in accord- possession limits.
ance with the regulationsif removable contamination
exceeds 0.01 pCi/100 cm2 or if external radiation
levels exceed 200mR/hr at the package surface or f. Wipe external Surface of final
10 mP/hr at 3 feet (or I m). Source Container Shield and re-

move wipe to low background
2. For all packages, the following additional procedurrs area. Check wipes with a thin-for opening packages win be carried out;

end-window G-M Survey meter s

a. Fut on gloves to prevent hand contamination. and take precaution against the
Spread of contamination as

b. Visually inspect package for any sign of damage " ' . ' U*
*

(e.g., wetness, crushed). If damage is noted, stop 3 Monitor the packing ' mat'erial and packages for
procedure and notify Radiation Safety Officer. contamination before discarding.

c. Measure enposure rate at 3 feet (or I m) from (1) If contaminated, treat as radioactive waste.
package surface and record. If >10 mR/hr, stop
procedure and notify Radiation Safety Officer. (2) If not contaminated, obliterate radiation

labels before discarding in regular trash.
d. Measure surface exposure rate and secord. If

>200 mR/hr, stop procedure and notify Radiation
Safety Officer. 3. Maintain records of Ihe results of checking each teckage,

using " Radioactive Shipment Receipt Record"(see nemt
Open the package with the following precau- page) or a form containing the same information. *e.

tionary steps

(1) Open the outer package (following manu.
facturer's directions, if supplied) and *

In she case or seesies orders (e.a therepr doses). else casacereremove packing slip, wien physsc6en's wettien request.

..

e
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APPENDlX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

1. Wear laboratory costs or other protective clothing at ity vs. the order written by the physician who will
all times in areas where radicactive materials are used. perform the procedure.

2. Wear disposable gloves at all times while handling 7 Wear personnel monitoring devices (film hadge or TLD)
radion:tive materials. at all times while in areas where radioactive materials

are used or stored. These devices should be worn at.

3. Monitor hands and clothing for contamination after chest or waist level. Personnel monitoring devices when
each procedure or before leaving the area. not being worn to monitor occupational emptwures

should be stored in a designated low hackground area.
4 Always use syringe shields for routine preparation of

patient doses and administration to patients,except in 8. Wear TI.D finger badges during slution of generalor and
circumstances such as pediatric cases when their use preparation, assay, and injection of radiopharmaceuti-
would compromise the patient's well.being. In these cats.
exceptional cases, use other protective methods such
as remote c'elivery of the dose (e.g.. through use of a 9. Dispose of radioactive weste only in specially designated
butterfly valve). and properly shielded receptacles.

5. a. Do not eat, drink, smoke, or apply cosmetics in any 10. Never pipette by mouth,
area where radioactive material is stored or used. o

11. Survey generator, kit preparation, and injection areas
b. Do not store food, drink, or personal effects with for contamination after each procedure or at the end

radioactive material. of the day. Decontaminate if necessary.

6. a. Assay each patient dose in the dose calibrator prior 12. Confine sadioactive solutions in covered containers
t'o administration. Do not use any doses that differ plainly identified andlabeled with name of compound,
from the prescribed dose by more than 10 percent, radionuclide, date, activity, and radiation level. If

applicable.

b. For therapeutic doses.also check the patient's name, 13. Always transport radioactive materist in shielded
the radionuclide, the chemical form, and the activ- containers.

.

.
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APPENDIX H

EMERGENCY PROCEDURES

Minor Spills 3. SHIELD THE SOURCE: If possibic, the spill should
.

be shielded, but only ifit can be done without further*

1. NOTIFY: Notify persoes in the area that a spill has contamination or without significantly increasin.:
occurred, your radiation exposure.

2. PREVENT TH E SPRE A D : Cover the spill with absorb- 4 CLOSE THE ROOM: Leave the room and lock the
door (s) to prevent entry.ent paper. .

3. CLEAN UP: Use disposable gloves and remote handling 5. CALL FOR HELP: Notify the Radiation Safety Offi-
tongs. Carefully fold the absorbent paper and pad. In- cer immediately,
sert into a plastic bag and dispose of in the radioactive
waste container. Alsoinsertinto theplastic bag allother 6. PERSONNEL DECONTAMINATION: Contaminated
contaminated materials such as disposable gloves. clothing should be removed and stored for further evalu-

ation by the Radiation Safety Officer. If the spi'lu on *
4 SURVEY: With a low-rs.,se, thin window G-M survey the skin, flush thoroughly and then wash with mild

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

*RADI ATION SAFETY OFFICER:'

5. REPORT: Report incident to the Radiation Safety * OFFICE PHONE:
Officer. *HOME PHON (

,

Major Spills * ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER:

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

- .

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

.

.

*0n the actual copy that iS posted in the nuclear medicine department, this infortnation
will be filled in and updated aS necesSary.

..

e
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APPENDlX l

AREA SURVEY PROCEDURES

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

a. Location, date, and identification of equipment
2. Laboratory areas where only small quantities of radio- used. Including the serial number and pertinent

active material are used (less than 20 pCI) will he counting efficiencies.
surveyed monthly,

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

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

4. The weekly and monthly surveys will consist of: areas,etc.

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

meter sufficiently sensitive to detect 0.1 mR|hr. action).

h. A series of wipe tests to measure contamination e. Detected contamination levels, keyed to loca-
levels. The method for performing wipe tests will tions on drawing.
be sufficiently sensitive to detect 200 dpm per
100 cma for the contaminant involved. Wipes of f. Corrective action taken in the case of contarr.ina-
clution and preparation areas or other "high tion or excessive exposure rates, reduced con-
background" areas will be removed to a low back- tamination levels or exposu.e rates after corvec-
ground area for measurement. tive action, and any appropriate comments,

de e theYdeEcNiYoYtheNr r)oEE r'.Ia'j - 6. , Area will be c' leaned if the contamination tevelexceeds' "
r

2surver results wm he recueded. 200 dpm/100 cm .

.

.

*

..
.

.
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APPENDIX J

WASTE DISPOSAL

Note : In view of the recent problems with shallow-land barial sites used by commercial waste disposal
firms. NRC is encouraging its licensees to reduce the volume of wastes sent to these facilitics.
Important steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hold short. lived radioactive waste for decay in storage, and to release certain materials in the
sanitary sewer in accordance with @ 20.303 of 10 CFR Part 20.

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

Y , in the sanitary sewer system in accordance with

{20.303 of 10 CFR Part 20. N/A Other(specify):
..or-

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

* 3. Other solid waste will be (check as appropriate)
X Other tspecify): See #3

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

2. Mo-99fTc-99m generators will be(check as appropriate) reached background levels. All radiation labels
will be removed or obliterated. and the waste

X Returned to the manufacturer for dnposal. will be disposed of in normal trash.
-Or-

*

X .. Held for decay * until radiation leveIs, as rica. N/A Disposed of by commercial waste disposal serv-
.ured in a low background area with a low-level ice (see also item 4 below).
survey meter and with all shielding removed. have .

reached background levels. All radiation labels Other ('specify):
will he removed or obliterated.and the generators
will be disposed of as normal trash.**

4 The commercial waste disposal service used will be
,
Be sure that waste storage areas were deserthed in item Il and

that they are surveyed periodically (Item 17). N/A
"These generators may cont'ain long4ived radioisotopic contami. (Name) (City. State)

nants. Thererpre, the generator columns will be segregated so that
IPtew may be monitored separately to ensure decay to hockgreend
levels pnor to disposal. NRC/ Agreement State License No. EA

..

.
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7 ~ LTRANSPORT OF 133-XENON:

_

Maximum. activity.to-be transported:

2-20 ~ mci NEN unit ' dose 133-Xenon vials

Average.45. mci in trap.

To*.all85-mci transported.

Leakage:;

- Vials: 40 mci x .005 - 0.'2 mci

(see letter from NEN)
Trap: 0 (see. manufacturers broch'ure)

Van volume in ml:
-

312' x 8 ' x16' - 576 f t
3 4 7

. 576 f t x 2.832 x 10 ml/ft3 1,.63 x 10 m1

. Concentration in van _= A 200 uCi .7 22 x 10-5 ci/ml1 u
-V 1.63 x 10 ml

* .

'20.103_of CFR Part 20 requires for restricted areas,-that:

C - | A < 1 x 10- Suci/ml
V:~

_

| Note : ~. The driver's cab of our-vehicles are separate and' isolated
from the' compartment transporting the 133-Xenon. When the truck

. doors are opened, ~ air from the outside would ' contribute ' to - dilu-
tion.of.any 133-Xenon which may have leaked from the vials being
transported prior to the Technologist. entering that portion of. the -
-truck.

-We will subsequently know the amount of leakage from trap monitor-
'ing procedures and precautions will be taken to insure that the.
: leakage does not occur in the van. A section of tubing will be_
permanently'' affixed to the rear air vent of the van. This tubing

.will be connected to the gas trap exhaust port at all times when
- the gas trap is being transported -in the van. . Trap monitoring
. procedures will,be done by the driver / technologist, and the van
will be surveyed at entry each day with the low level survey meter.

?We confirm that 133-Xenon will be assayed in the dose calibrator
prior to use,

j w 351.Z 7
ITEM 21
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The-133-Xenon trap will be monitored for leakage on 21 bi-weekly
basis.-

' Supplemental-information for 133-Xenon use at Lee's Summit'

Hospital, Lee's Sanmit, Missouri.

'A. . Quantities t.o be used:"
1. : Number of patients to be studied: 5 studies per week,

dose per patient--20 mil 11 curies.

B. Use area:

1. Please see enclosed sketch of Imaging Area with applicable
air flow information.

2. Shpply air--0
Return airz-0
Exhaust air 60 CFM

3. Air flow rates will be maintained by monthly checks by the
hospital engineering department.

-

4. The exhaust from this area is tied to an exhaust system
whose total exhaust att roof top is 3,860 CFM. There
are no air' intakes on the roof, with the nearest intake
at least 50 feet from the exhaust fan located on the
side ' of the building.

C.' 'Prc.edures for routine use:

1. See enclosed . Pulmonex instruction manual.i

2. Atomic: Products Corporation, Model '130-500
,

J 3 .- See enclosed instruction manual for special procedures.
t

:D. Emergency procedures:

In case of accidental release of 133-Xenon into the counting
room area, proceed as follows:

1. Procure survey meter and evacuate area. Insure that the
access door to the nuclear medicine laboratory is closed.
The-low' level survey meter shall be on hand-and available
as part of -the equipment necessary while doing 133-Xenon

: procedures.
;

i
?,

,
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~ 2. Wait |30 minutes, survey area. Room air must have returned
to background levels before room may be entered for routine-

' work. This ~30 minute period is based on room volume and
the amount of air being supplied and exhausted by the
normal ventilation system as well as the emergency exhaust
system.

E.- Air concentration of 133-Xenon in restricted areas:

1. 100 mci / week (maximum)

2. 20% (estimated loss and trap leakage).

3. Ver tilation rate in the area is 60 GM exhuast

4. For restricted areas, Section 20.103 of _10 GR, Part 20
requires that:

A x F = 1 x 10-5uci/ml
V

5. Sample problem: What ventilation rate is required to
ensure compliance with section 20.103 of 10 GR, Part 20'l

a. Maximum activity used per week
3 5A = 20 mci x 5 patients x 1x 10 uCi = 1 x 10 uCi

patient week week

b. Assume a loss rate of 20% (f)
5 91 x 10 uci/wk x 0.20 = 2 x 10 ml/wkV=Axf =

~

1 x 10 uCi/ml 1 x 10 uCi/ml

The required ventilation rate is:

9 1 GM = 28.4 GM2 x 10 ml/wk x
_540 hrs /wk 1.76 x 10 ml/hr

Ventilation rate as stated in 3, meets the requirements of
Section 20.103 of 10 G R, Part 20.

F. Methods of 133-Xenon disposal:

1. Adsorption onto charcoal trap

a. This unit will be vented into the imaging area and
it is not anticipated that leakage of the entire system
will exceed 20%. If breakdown of the trap occurs, it
will be treated as an emergency procedure and emergency
procedure "D" will be implemented.

ITEM 21
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2'. . The charcoal trap will be checked for leakage in
.

accordance with the enclosed procedure at a bi-weekly
frequency.

3. Saturated filters will be handled and replaced in the van
using the manufacturer's suggested method for removing
charcoal filters. This procedure will be carried out at
least 30 feet from access to a restricted area. The
individual removing the filter from its shield will use
lead gloves and wear a lead apron containing 0.5 mm Pb.
The filters will be placed in a plastic bag which will be
sealed and returned to the centralized radiopharmacy
for storage and decay to background. Film badges and
ring badges will be worn at all times while performing
this procedure.

4. Since one must consider that 20% of 'the 133-Xenon used
is lost to the restricted area, through procedure faults,
trap leakage, etc., one must consider that.this 20%
finally is exhausted into an unrestricted area. Using
the information contained in Reg. Guide 10.8, page 10.8-54,
the 3,860 CFM exhaust fan on the roof is more than adequate
to reduce the 133-Xenon 9oncentration to the unrestrictedarea to less than 3 x 10 uCi/ml.

133-Xenon released to unrestricted area:

Calculations:

3A = 5 patients x 20 mci x 10 uci'x 52 weeks x 0.2 =
week patient mci year

6A = 1.04 x 10 uCi/yr
10V = 3,860 CFM x 1.49 x 10 ml/yr =

3ft / min
13V = 5.75 x 10 ml/yr

C = 1.04 x 10 uCi/yr = 1.81 x 10-8uCi/ml6

13
5.75 x 10 ml/yr

We confirm that the supply to this room is 0 and air supply is
from convection of' air from the hall into this room as pulled
through by the exhaust duct.
Prior to use of the 133-Xenon trapping system for patient pro-
cedures, a dry run will be performed to insure that the trap is
working properly. Once it is ascertained that the unit and trap
are working properly it will be utilized for patients as per
procedures listed elsewhere in this application.

ITEM 21
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This is a request to include the use of 133-Xenon, for lung
ventilation studies, in the Lexington Memorial Hospital.

The Lexington Hospital has had 133-Xenon used in their hospital
under their present institutional license, by the Research Medical
Center's mobile nuclear service.

' - .The following is the description of the area and related statistics.

A. Quantities to be used:
1. Number of patients to be studied: 2 studies per week.

Dose per patient - 20 mci

B. Use area:

1. Please see enclosed sketch of Imaging Area with applicable
air flow information.

2. Ventilation to the area where 133-Xenon is used is indicated
on the enclosed drawing. There is a Unit Trane air vent,
Model B15A002, which circulates internal air plus about
10% external air over hot water pipes f or heating. This
unit has been reversed to act as an exhaust fan, and an
exhaust f an capable of removing 150 CFM was installed in
this room.

3. All areas where 133-Xenon is used will therefore be under
negative pressure of approximately 150 CFM.

C. Procedures for routine use:

1. See enclosed Pulmonex instruction manual

2. Atomic Products Corporation, Model 130-500

3. See enclosed instruction manual for special procedures

D. Emergency procedures:

1. See attached procedure under Supplemental information for
133-Xenon use.

E. Air concentration of 133-Xenon in restricted areas:

1. 40 mci / week (maximum)

2. 20% (esthmated loss and trap leakage)
i

!

3. Ventilation rate is 150 CFM

4. For restricted areas, Section 20.103 of 10 CFR, Part 20
,

requires that:'

| A x F = 1 x 10-5 uCi/mi
V

ITEM 21
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- 5. Sample problem: What ventilation rate is required to
-ensure compliance with Section 20.103 of 10 G R, Part 20?

a. Maximum' activity used per week:

A = 20 mci x 2 patients x 1 x 103 4~

uCi = 4 x 10 uCi
-patient week iiiUI week

b. Assume a loss rate of 20% (f):
c. V=Axf

1 x 10-5uCi/ml.
4 8= 4 x 10 uCi/ week x 0.20 = 8 x 10 ml/ week
-5

1 x 10 uci/ml.
The required ventilation rate is:

8 x 108 ml/ week x 1 GM = 12 GM
640 hr/ week 1.7 x 10 ml/hr

Addendum to Lexington Information:

1.- Exhaust rate .150 GM. There .is no air supply to this room
except that which is brought in through the door by normal
convection or when the exhaust fan is running.

2. We confirm that none of the exhausted air is recirculated
. back into the Imaging Room or any restricted area.

3. We confirm that semi-annual measurements of the air flow
rates will' be made in rooms where Xenon is used.

4. Calculations of 133-Xenon released, averaged over a year
to the unrestricted area.

C = A { 3 x 10-7uci/mi
V

3A = 2 patients x 20 mci x 10 uci x 52 weeks -
week patient ml yr

A' - 2.08 ' x 106 5uC1/ year x 0 2 - 4.16 x 10 uci/yr
Since a 133-Xenon trap will be used| released to the unrestricted area. ,only 20% of the above will be

V = 150'ft3 x 1.49 x 1010ml/yr -
3ft / min

.

p t'5. 7 517 7 ITEM 21
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V = 2.24 x 1012ml/yr

5 uCi/yr - 1.85 x 10-7uci/mlC = 4.16 x 10
122.24 x 10 ml/yr

5. We rely on the exhaust fan which has been installed in the
Imaging Room at Lexington Hospital. The exhaust fan will
be on at all times while the technologist is working in
this room on days that 133-Xenon procedures are performed.

6. The distance to the nearest air' intake is well over (30)
feet.

4

1

i

'

!
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Nuclear Medicine working area at the Lexington
, Memorial Hospital.-
,

X Ray

p................
_

. ,
'

! / i A 3
-

. i ,-

! O-.................J
Hall . Exterior Wall

,,

i

,

rs:1
.-1''

Exterior Wall Scale: 1/4" = 1'

. 1. Ganna Camara -

2. Thyroid uptake system
3. Unit Trane Air Vent
g*.Exhaustfan(TobeinstalledifUnitTranecannotbereversed)

Work area with tableAll walls of this room. consist of one foot concrete construction. In addition,
the exterior walls have a 4" brick facing.
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We request authorization to perform 133-Xenon studies at
Hedrick Medical Center, Chillicothe, Missouri. Information concerning
our 133-Xenon delivery system procedures for routine use and methods
for transporting this system to our participating hospitals has
previously been submitted for our license no. 24-18094-01 .

At the completion of these studies all radioactive meterials and the
133-Xenon delivery and trapping device will be removed' from the
hospital. Se following ventilation information is submitted for
the area where 133-Xenon will be used.

. .

1. Use and Storage Area

a. No material will be stored at this institution. Proximity to
the nearest unrestricted area is the hallway located 15 feet from
the area of use.

b. Ventilation: See enclosed sketch '

Supply: 650 CFM supplied from 2 vents.
Return: 0
Exhaust: 760 CFM .

The exhaust vent is located on the roof and is 32 feet from
the nearest intake vent. H ere are no windows located on
the indicated outside wall.

2. Air concentration of 133-Xenon in the restricted area,

s. A pulmonex delivery and trapping device is used for all studies.

b. It is estimated that an average 2 patients will be studied per
' week using a dose of 20 rici of 133-Xenon.

I
I Examples Calculations: *

For restricted areas 20.103 of 10 CFR

Part 20 requires that
-5A_xf11x10 uci/mi

V

Maximum activity used per week

4A = 20 act x 2 patients x 1 x 10 uCi = 4 x 10 uct

patient wk al. wk

Item 21
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Assume a lose rate of 20%

0V=Axf = 4 x 10 uci/wk x 0.20 = 8 x 10 al/wk. t

1 x 10 'uci/mi 1 x 10-5,cgf,g~

The required ventilation rate is:
8 3 38 x 10 al/wk x 1 ft / min = 12 ft / min

640 hr/wk 1.7 x 10 ml/hr

Ventilation rate in this area is 760 CFM

3. Air concentration of 133-Xenon in restricted area:

Section 20.106 of 10 CFR Part 20 requires that:
~7C = A(3 x 10 uCi/mi

V~
Sample problem:

3 5A = 8 x 10 uCL/wk x 52 wk = 4.16 x 10 uct/yr*
year

10 I3V = 760 ft x 1,49 x 10 ml/yr = 1.13 x 10 ml/p

min ft / min,

$ ~0C = 4.16 x 10 uci/yr = 3.68 x 10 uCi/ml.
131.13 x 10 al/yr

The area where 133-Xenon is used is under negative pressure.
Air flow rates will be measured with an anemometer semiennually to
determine that air flow rates are maintained as described.

t

!

.

J

1
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HEDRICK M DICAL CENTER'

,

CHILLICOTHE MO

outside wall

760 CFM
Exhaust

IMAGigROOM

.

275 375
CFM CFM

Supply Supply h
. .

g 5

3- .

e
2

.

*

Corridort

Scale k" = 1'
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SUPPLEMENT

METHOD FOR MONITORING AND EVALUATING 133-XENON COLLECTION AND

TRAPPING DEVICES

1. Determine approximate gamma camera efficiency for low
energy radionuclides. A 57-Co flood source, while having
a somewhat higher energy than 133-Xe, may be used to
approximate camera efficiency at this gamma energy range.
The efficiency factor for 57-Co (.124MEV) will be lower
than that for 133-Xenon (0.081MEV) when counted using
similar detector geometries.

A. To determine counting efficiency Fe:

1. With camera detector facing up, place the 57-Co
flood source close to the crystal and determine
CPM.

2. With no activity in room, determine camera system
background.

3. Using the calibration data from the flood source,
calculate counting efficiency from:

(1) Fe = Flood CPM-B CPM

62.22 x 10 DPM/uC1 x uCi (of flood source)
II. Using the counting efficiency Fe, we can approximate the

number of microcuries present in an unknown sample (such
as in a 133-Xe collection bag) that is reasonably close
in energy level and counted using similar counting
geometry from:

(2) uCi = net CPM
__

2.22 x 106 DPM/uci x Fe

III. To check the efficiency of the 133-Xenon trap, we connect
a 10 liter gas collection bag at the exhaust port of the
gas trap. When the collection bag fills, it is removed
from the gas trap port and the time from the beginning of
wash out, until the bag is filled, is noted. Total time
of wash out is also noted. The uC1 quantity of 133-Xenon
in the bag is calculated from formulae (2).

ITEM 21
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IV. Since we know the assayed amount of 133-Xe administered to
the patient, and we have approximated the uCi of 133-Xenon
present in the bag, we can approximate the percent of
administered dose present in the collection bag from:

(3) uCi in collection bag x 100 = % of gas in bag
uCL administered to patient

,

To calculate the % of gas escaping from the trap for the
entire procedure, one must assume that it is escaping at
a uniform rate during trap wash out. If this assumption
is made then:

(4) % of gas occaping = % of gas in bag
x 'A'otal wash out time

Bag tilling time

When the ratio of total wash out time to bag fill-
ing time equals 1 then:

% of gas escaping = % of gas in bag.

V. This procedure will be performed initially on the delivery
and trapping unit, and as a minimum, on aibiscekly basis.
When our monitoring demonstrates that the trap is less '

than 90% efficient we will replace the Xenon trap filters.
,

VI. As an option a 99m-Tc99 flood source will be used which
will demonstrate a lower efficiency factor than that of

6 DPM/uci x F57-Co. In equation (2) the term 2.22 x 10
may be substituted for by expressing this term in CPM /ubi
of activity in flood source.

!

Ihat ab, 73; 7
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Posillon 1 Position 2 Position 3 |

Start: Patient breathes room air Single breath and equihbrium Washout
System is charged with 6maging.
Os

The patient is nowe

breathing room air from a
&g one-way valve through the%

delivery system and into
the built in Gas Trap.'- During washout, the Oss

g Trap is activated. A pump.

L ;

draws the patient's expired r
'

9 * This is when you add Xe, breath through a pur6fying
either a bolus or a bed of activated charcoal.

'

homogeneous mixture. The Xenonis stripped awat'
andjcmy"TT8ITETr leaves]i

| * An in-hne CO: filter prevents f Trap exit popf j

|I hyperventilation !

'g e When the patient equihbrates, f-
t switch the handle . i

11 i
\ ,

g yM j q

t

i
i
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Weathing. Full-function xenon delivery
system with built-in xenon'

.

gas trap for rebreathing,
washout, perfusion and single
breath studies on supine or
seated patients.

|

Single handle,3-position control!
'

directs all functions for
regional ventilation studies.

SYSTEM A.
-

to provide gentle positive system pressure. This,
combined with a specially designed master valve '

and wide diameter, short circuit airways, provides
'-"2*-.-----.., -

'''-W' "
resistance free patient breathing. There is no dead
mr space. An injected bolus of xenon reaches
your patient exactly when desired. An in line i

ICO absorber prevents hyperventilation. The .

-

system has automatic timer and pressure control
dia's to accommodate your patient's breathing
pattern and to assure complete system washout i

'

into the ges trap. !

$ ,' is
All internal systems are completely shlelded for ^

patient and operator safety. A bacteriostatic
filter may be used at the mouthplace to prevent W,7. -

.

' '

system contamination. '

' '

<'

\\ s
*

*

INTEGRATED XENON GAS TRAP ' ' 3 |;
,

s .-
The Pulmonex system has its own built in gas trap. N "*

, -

*

Exhated xenon is gently pulled through activated
charcoal contained within a "U" shaped cartridge
made of 1/8" lead by an Induction vacuum pump.

,

The control panel timer and attflow pressure I

dial regulation of the trap p mp assures complelt
tat er.t and system purging. Only clean air leaves

_

p exit poH} Under normal usage thee ,

cnarccal cartridge will last about a year. The gas 130 500 Pulmonex Xenon System, Complete. . . $2725.00

trap cartridge is easily replaced when expended. 127 31s Disposable charcoal cartridge . . . . . . . 8328.00

130 550 0lsposable Mouthpiece. . . . . . . . . . . . . . $1.95 eeSpecifications:
130 700 0lsposable Bacteria Filter . . . . . . . . . . . $3.00 es

Motor UL approved.115 VAC,50/00 Hz. ' 3'# " '''"'* * D' 'D*UU''''"'I 8*'"""'" *

Size: 18"x 19"x 46" ' * *' '"'""'

Weight: 150 lbs.
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PULMONEX XENON SYSTEM' -
,

.

; ..

COMPLETE XENON DEllVERY SYSTEM
. . . _ . , . . . , WITH INTEGRATED,, *

. . . . , , , XENON GAS TRAP

,

i

!

s |
'

|

I
I

* : .,
'

,

.
-

,. ,
''

l 'I.

'
.

| *
!

,

. .

k p?n'idunwildfilW1.Gn du, efa
.

i(H'. |$h I% i
ALL FUNCTIONS ARE CONTROLLED j .

. *|,

BY A SIMPLE HANDLE ON THE .- r '
. .

FRONT PANEL. ALL CONTROLS ARE | I

CLEARLY MARKED FOR EASE OF k '.
~

j

t
OPERATION. j 4- i

I '

'' '"
.

i W . ,_.;.%
*

<

.

.

M %.h5tT7 .'
,

'
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PULMONEX XENON'SY 5

'
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INSTRUCTIONS
_ ,,,

' ' ', ,
' ' ',

O ,

.

To shessunspty lamiliaeise yeneesell with h metuisanent ae.1 10. Place the Pulmones as close to the pahent as pensinde
awthudelegy. it is suggesteel that you tun thf uugh the peo- and set the handle to the statt position. The number
sedute seestat lemes; last without any patient, then with a "one" wdl appeat under the heidle,
settuague as a "patseest" widiqut actually using annon.

11. Set the air flow centrol to seventy Ian arbitraryWesen you me complesely temdiat with the toutinc. you
figure that can be chwiged to accommedste the pa.

sees start sheeng mensues stuJews on p tients wish sonhdence, hent's breaching patterni.

12. Set the bmet at 9 minutes last atintrary lipts that
can be chanyd at any time depending on the study

,

, procedure you prelet).

POLLOW THESE SIMPL.E STEPS CAREFULLY: # " *

the patient's nose closed. Place a wetten cape an the
pa tient.

14. Ilave the patient take a lew breaths to become
1. Open the top sees done, im;wct the intvemt. All

actantumed to breathing with a mouthpiece. Observe
hoses shouht he cosewcted to theie respective poe ts. that the "Itum patient" bag will mues shghtly w theSags thould be lymg flat. 98tnmt enhales.'

2. Open W lowet hunt iluot. All huses should he 15. Ptest the bution on the Itunt panel tu add onypn toconnected tu eiwit tespective pue ts,
the "to patient" beg. Only add a small enount of ony.3. Memees the empty platic carifidge that heigs itom
pn. linld h buttun lot a second of, at the most, two

the top el the lower compasIment. Fill the catindy
aineut hall wey with the blue drietite(139101) and seconds. Ghe bag wdt only move sleyhtly, do not

hil it up). Mute osygen can be added latet il the
totwn the ca teidy to the huse fittiny. This wtves
as a meisture trap tot alw mit going into the charcoel p tient nrquiees. In many cases,it is possible not to

aihl any anygen and pellotm the entire study oncatteidy, Quis the lower conpartment. Rept.n
wnbwnt an, in att cues, the onygen is only to en-

the drietite wison et shanges color (from blue to pinh|, sich the est in the cucuit.
Futues to cheny the dristile will ligtuhcantly shoe ten 10. S* itch the hdudie to Smyle Geesth. Equihbrium #2the life of the charcoal cattridy.

4 Memove the empty plastic catindge that is within llw With a MN Gun ut syriny hited with nenen, punc.
,

*
aute the mouthpwce with h needle mul acht h

top compat ament. Fist hall vidy with wisite vtanule
sede.linw (seeilable in your hospital pharmacy o, mennn n you have the pahent take a deep en6peratiott,

respiratory seevice depas tenent). Meturn it to the huse Have the patient huid his bevem ior as long as

letsmes. This neva as a carton dionede trap. Clow poissbit and two continue to breathe noemdly,

the top test doet. Change the sude lime between each Aelvese h patwnt in bee 4the slowly and normally.*

pelient. Failwe to change t#w sede lime well cause Observe both levethmg begs movmg ihtough she

the patient le telnesh see mush corbett doenide, hunt pwal windows. Add onypn il the patient
causme hype ventiletum, tequires it. An allesnehve to puncturing the mouth.

,

piece is to use the luer adapter plug ptoveded.S. Sting the urut to alw wee of operation. Mehe sure IL
the tiem t es on "0" atul plug iente a nearby electrical %n llw pehent reaches equehlmium (I ut 2 punuta,
outlet, the coutibny : ate on W canet a stalmlises), switch to

6. At the eest of the unit, there are two while hose weshout, #3. Take wadinut date on the camesa
(typecal itaemagt litst pectuee,15 tecimedst second,cowwwsbum, side by sale. Ateach the breathing tube /
30 secoents; third 60 secoeuls). Have the petwnehectoria leitethnouthpeace assembly te the hose
honethe noemally slowly.

connections. The ptestic plug and warning label navet i t.
he lecmg up. You can use lunyt tubes (suppliedi Casefully watch the " hum patienI" beg. Il et blows

let a supow peliestt.lt is adeseable le use hose clamps up tight, the pahent is hereihmg too lait. Advise hun

to lighten the homes to etw hose connestiens. At the to normalete his bemethmg aiul mctease the ait flew

seat of tfw unit, just below the overhang,is the trap speed. il the bag consmues Io napmul epmil the
Imot vent. Connect a hete leem the etop went to glest, the patent will feel bes.h prestute and resettence.
yow #oom vent M a safety precaution, To tolieve this ellect, upon the lower eatmeist. On the
At tesh ws omyyn tank to the amype inlet post on uppet siile there la a mnior contool. Turn it clockwise,/ .

on the Itunt potel. Clamp a % inch osyyn how Io unhl the breathmg bag becomes moes flaced pleturn
h pert. Twn the onypn salve to 6 P81 and loses on. the conuol to about % of itt tany. The use of ww
to sure to use only 6 lbs, pressuto. Overloading the motor conttol will be a eare occutetice. Do not angust
system with enypn will pull the Inletiot connections it unless it is absolutely necessary, il it is uted, he
apart. Il possible, use a podiatric regulater en the sute to return it to its orivmal pnsition. To be ellec.
umygen tank, live, the increase in motor speed mutt be done imme.

S. Pusehen the patient in front el the samtillation distely, so watch the "from patient" isg' carefully '

samme, using a source, see that both the lungs are during washout
.

wimin pw stystd area. 19.
Wn the wnhout is cntnplete, esmove the pateetit

'

9. Set me cemets lot Xe.133, Reso,d att data on Ispe. and let the tyttem tuo los a few mute seconds or
unut both heip are cmpty. '

.

*~'~ .. .
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October 12, 1982

%. Gary Redmore
.

Phormatopes, Inc.
3402 Butler Street
Pittsburgh, Pb,15201

Dear M. Redmore
.

I received a note this morning from our Q.C. Manager, Jim Weston stating that he
had spoken with you on the telephone. As I understand it, you require Information

,

on NEN's product Xenon to perform calculations for hood exhoust dilutions.

The maximum limit of SS/NDA of Xenon leakage rates is 0.59Vviol/ day. This
figure, however, is usually much lower.

Should you desire any additional Information please feel free to give us o coll.
s

Thank you.

Wry truly yours,

NEW ENGLAND NUCLEAR CORP., - . .

\ ' M\, b
Pbm Ducharme
Technical Service

PD/
.

cci G. Jones, Jr.
J. Weston
S. Flint

,

i

!

o

l Radiopharmaceutical Products

Medical Diagnostics Division ooi trese cove nono.N o,ii.nca.us ave 42 rei.onone air.cor.ossi Tei. o4. coos
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CORPORATE ALARA PROGRAM

November 28, 1930
.

I. Management Commitment

We, the management of 11obile Medical Services are comitteda.
to the program described in this paper for keeping exposures
(individual and collectivo) as low as reasonably achievable. *

To achieve the concept not forth under the ( ALARA) program,
the policios sotting standards and governing body are described
heroin.

b. Wo will perform a formal annaual review of the radiat*.on safety
program including ALARA recomendations. This shall include
reviews of operating proceduros and past exposure records,
inspections, etc., and consultations with the Radiation Safety
Staff which includos the Radiation Safoty Medical Officer and
Health Physicist Consultant -- who will be described later in
detail. '

Those modifications nooded to improve the ability to implementc.
the ALARA program will be made unless the c:st, in our judge-
mont, is prohibitive. Wo will be prepared to demonstrato im-.

provements made, and show just cause for not inplementing
modifications thought unreasonable.

d. The purposo of our adhoring to the A1 ARA concepts is to pro-
tect all persons, singly and collectively, by limiting their
exposure to the lowest practicablo level.

Radiation Safety Staff: '

Because of the nature of our nobilo nuclear nudicino type
servico it is important to rnintain two types of Radiation
Safety Officors, which wo designato as the " Radiation SafotyStaff". This staff is composed of a Nuclear Medicino Physician
and Consultant Health Physicist. These individuals will be
referrod to collectively as the RSS (Radiation Safety Staff).
The medical officer will be roterred to as the RS!:0 (Radiation
Safety Medien1 Officer). The lloalth rhysicist Officer will be
referred to as the RSPO (Radiation Safety Physi,cist Officer).

7, APPENDIX A
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II. Radiation Safety Staff *(RSMO and RSP0)

a. Review of Proposed Users and Usos

1. The F.5!!0 will review the qualifications of each applicant
with respect to the types and quantities of materials and
uses for which is applied to assure that appropriato mea-
sures are naintained to continue exposure ALARA.

,

2. When considering a new use of byproduct material, the RSMO
will review the procedure to maintain exposuro ALARA.
The user will be guided by procedures to ensure ALARA,
which incorporates the use of syringe shields, rubber
gloves, etc. in the proposed use.

3. The RSMO will ensure that each user justifies their pro- '

cadures and that the dose will be ALARA.

b. Delagation of Authority
1. The RSMO has full and final authority'in the enforcement of

the ALARA concept.

2. The R3PO will support and recommend proceduros to carry
out this concept in an advisory capacity. It'is recognized
that the RSPO (health physicist) is closer to many of the
changing health safety procedures relative to equipment and,

now byproduct usos,

c. Roview of.the ALARA Program
1. The RSS will en:ourago all users to review current proceduros

and developo now proceduros to implement the ALARA concept.
2. The RSP0 vill perfom quarterly review of occupational rad- '

intion orposure with attention to instancos whoro Invest-
igational Loyols in Tablo I are exceeded. The principio
purpose of this review is to assess trunds in occupational
exposure as an index of the ALARA program quality and to re-
port to the RSMO for action, if warrented, when Investigation-
al Lovels are excoeded.

3. The RSS will evaluate our companies overall efforts for
naintaining exposures ALARA on an annual basis. This review
will include all authorized users, and workers as well as
those of management.

APPENDIX A
.
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III. Radiation Safety Staff Officers (RSS)

a. Annual and Quarterly Review
1. Annual review of the Radiation Safety Program. The RSMO

will perform an annual review of the Radiation Safety
Program for adherence to ALARA concepts.

2. Quarterly review of Occupational Exposure. The RSPO will *

review quarterly the external radiation exposures of auth-
orized users and workers to determine that their exposures
are ALARA in accordance with the provisions of paragraph -

VI of this program.
3. Quarterly review of records of Radiation Loyal Surveys.

The RSPO will review radiation levels in unrestricted and
restricted areas to determine that they were at ALARA
levels during the previous quarter,

b. Education Responsibilities for the ALARA Program
,

1. The conpany management will inform users and workorn of the *--

ALARA program efforts. .

Cooerative Efforts for Developmont of ALARA Proceduresc.
'

1. The RSP0 and nanagement will be in closo contact with all
users and workers in order to develope ALARA proceduros for

; working with radioactive materials.
2 The management will relly on ideas and recommendations from

the RSP0 (health rhysicist) because of their oduaction exper-
tise end their ability to draw from ideas from other almilar
programs they're exposed to. ,

3. The RSPO will reconmend changes in the ALARA program if a
breakdown of good safety practicos opeurs. It will be tho'

responsibility of management to correct the problem and
report to the RSPO when the correction has been mado.

.

APPENDIX A
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IV. Authorized Users '

New Procedures Involving Potential Radiation Exposuresa.

1. The authorized user will consult with and receive approval
of, the RSS during the planning stage before using radio-
active materials for a new procedure.
This will be implemented through management -- because of the
makeup of a mobile' service, and its multiple users, all pro

,

'

cedures are offered through management. There is continual
.

contact between management and the users.

b. Responsibility of the Authorized User
1. The authorized user or (Mobile Service Management, the RSMO)

will explain the ALARA concept and our commitment to main-
tain exposures ALARA to all those they supervise.

2. The authorized users will ensure that those under their
supervision who are subject to occupational radiation expos-
ure are trained and educated in good health physico practices
and in nalntaining exposures ALARA.

't . Persons *..*r.o Receive 0::upational Radiation Exposure '

The worker will be instructed in the ALARA concept and itsa.
'

rela *icnship t: his working procedures and work conditions.
b.

The worker will know what recourses are availabic if he or she
feels that ALAPA is not being promoted on the job.

VI. Establish.?.ent of Investigational Levels In Order to Honitor
Individual Occupational External Radiation Exposures -

This company hereby establishes Investigational Levels for occupa-
,

tional external radiation exposurn which, when exceeded, will initi-
ate review or investigation by the Radiation Safety Staff or Radi-ation Safety Officer. The investigational le'vols that we have
adopted are listed in Table I below. These levels apply to the
exposure of individual workers.

.

APPENDIX A
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Tablo 1
Investigational Lovels-.

(mrems per calander quarter)
LEVEL I LEVEL II

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

2. !! ands and forearms; feet and 1875 5625
'

ankles

3. Skin of whole body 750 2250
(applicable to beta emitting isotopes)

The Radiation Safety Physicist will review the dosimeter processor's '

report of occupational external radiation exposure, not less than
once in any calender quartor, as is required by 10 CFR 20, 20.h01.
The following actions will be taken at the Investigational Loyols as
stated in Table 1

Quarterly exposure of individuals to less than Investigationala.
Level I.

Except when deemed appropriate by the RSMO, no further action
vill be taken when an individual's exposure is less than Tablo 1
values for Level 1.

b. Fersere.cl exposures equal to or Ercator than Investigational Loyal
I, but less than Investi ational Lovel II.C

The RS?O will review the exposure of each individual whose quarterly '

exposures equal or exceed Investigational Level I. He will report
the results of his reviews to the RSMO ( Radiation Safety Hodical
Officer) fo11cving the quarter the exposure was recorded. If the
exposure does not equal or exceed Investigational Lovel II, no
acticn related specifically to the. exposure is required unless
deemed appropriate by the RSS ( Radiation Safety Staff ).. The
RSS will, howpver, consider each such exposure in comparison with
thase of others perfoming similar tasks as an index of ALARA
progran quality and will record the review.
Exposure equal to or Eroater than Invest 1Cational Level II.c.

'

The RSP0 will investigato is a timely manner the causo(s) of all
personnel exposures equaling or exceeding Investigationni Lovel IIand, if warranted, take action. A report of the investigation,
action taken, if any, will be given to the RSMO following the
investigation. The investigation and action taken will be made
available to llRO inspectors for review at the timo of the next
inspectien. McW644 A I E1d d'
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VII.. Signature of,!C.drtifying Official.-
-

,q ..
h i *

I hereby certify that this Mobile Medical Service has implemented
the AU.RA Program set forth above.- -

!..
-

8

.

$

'T,
'A .

'

,
.

+ .y
' m 3.,

,+
,

% s

Signature 6 '

i , x .

TWilliam }{. Voss/-D,0. -

M
<

3

Radiat.!on Safety Officer- ,

;N '
-s

; 4, .

; -

y i ,1 <

\
.'

,

#
, , U['' '

. .,, .,

Yuh h' ' :
,

Sihature (' '
- .

, ,

De'.se/t L. Roberts,' C.N.M.T. T '

'
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} obile Medical Sonices, Management *
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Mobile Van, Nuclear Medicine Program

This applicattion is for Nuclear Medicine Laboratories to support
'a mobile van system. These facilities will offer diagnostic
nuclear medicine _ procedures to those hospitals which have granted
approv61 for the use of these services at their institution.
In support of this application, the following information is
submitted:

1. The overall operation of the mobile nuclear van will be
under the supervision of the nuclear _ medicine physician,
named in Item I, NRC-313. On-site nuclear medicine
physicians will approve the patients for radiopharma-
ceutical administration, prescribe the type of radio-
nuclide and dosage to be administered, and interpret the
results of diagnosis. A. nuclear bedicine physician will
be on-site at the times the radiopharmaceuticals are
administered.

2. All preparatory functions will be performed at the
Nuclear Medicine Laboratory satellite facilities.

99m-Tc generator elution, kit preparation, quality
assurance testing and assay will occur at this site.
Based on scheduled examinations, anticipated time of
administration and radiopharmaceuticals necessary, each
day doses will be prepared. These doses will be ready
for use (dispensing or injection) at the hospital
visited, thereby eliminating the necessity for further
handling.

3. Packaging of radiopharmaceutical material for transport
by van to the hospital will be as follows:

a. The radiopharmaceutical will be _ placed in dose
containers.

b. These containers will be placed in packaging for.

which DOT Type A specification testing has been
performed. A copy of_this type of specification
testing will be maintained on file at our

1 Jefferson City _ office.

c. All labeling requirements set forth by DOT and
NRC will be met.

d. All dose syringes and vials will be returned to
their dose shield, sealed and placed in the
above described packaging. This material will
be returned to the satellite facility for
storage until it can be disposed of.

'g 4 g APPENDIX B
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The nuclear mobile van service will offer much needed diagnostic
nuclear medicine studies .to hospitals located in rural areas of
of- central Missouri. Only patients who have been referred to
the nuclear medicine physician by their attending physician will
receive these studies. Consultation forms will 1xa supplied to
'the hospitals for use by the attending physicians. Patients will
be scheduled for 'their examinations through the satellite
facility. After preparation of the necessary radiopharmaceuticals
the imaging equipment.and dose material will be transported to
the member hospital, or hospitals, for the performance of the
test. Copies of all- consultation forms as well as patient reports
will be kept on file at the member hospitals.-

A portable imaging system, survey instruments, dose calibrator,
handling tray with obsorbent ~ paper, syringe shields, rubber gloves,
radiopharmaceuticals, etc. will be transported from the satel?+Jte
facility to the member hospital. This will be a customized van
specifically designed for the safe transport of the mobile imaging
system. The mobile camera will be loaded on the van utilizing a
ramp with guiding tracks which are _ contiguous with tracks mounted
in the floor of the van. Although the camera will be self-powered,
a safety winch will 'be mounted in the front of the -van and attached-

to the mobile camera to ensure against accidental release of the
imaging system which might cause damage to the camera:or injury
to the technologist. The camera while loaded in the . van during
transport will be securely locked in a fixed position. Prior to
use for examinations at each site the following test will be per-
formed on the camera to insure that the unit is functioning prop-
erly and that . the best possible diagnostic information. can be
obtained from the system. If these procedures demonstrate that
thel equipment is not functioning properly, then all exams sched-
uled will be cancelled until the system is repaired.

Quality Assurance Test: Mobile Camera and Dose Calibrator

1. Energy' dial calibration.

a. This will_ be done with the isotope of use for each
specific examination.

-2. Field flood.

a. -This will be done with a Co-57 field flood source
both with the collimator off and on the unit.

3. Bar phantom resolution check,

a. This will be done with Co-57 flood source and
'

appropriate bar phantom.

4. Perform daily constancy check prior to use, using. <

Co-57 and 137-Cs standard in accordance with procedure
listed in Item 10, Appendix D.
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The following Radiation Safety Plan is supplied to each member
hospital:

Radiation Safety Plan:

1. Hospital will designate one room for
- use by the nuclear medicine service for the handling, admin-
istration, and performance of the diagnostic study.

2. Diagnostic quantities of radiopharmaceuticals will be admin-
istered in this room only by the Nuclear Medicine Technologist
or the Nuclear Medicine Physician.

3. A handling tray with absorbent paper will be supplied by the
nuclear medicine service for handling dose materials. All
materials will be removed from their dose shields in this
tray and placed in syringe shields, when necessary, f or
administration. Disposable gloves will be worn at all times
while handling and administering radioactive doses.

4. Af ter administration of patient dose, the empty syringe will
be returned to the syringe shield which will be sealed and
returned to the carrying case.

5. A survey with a low level survey meter will be performed by
the Nuclear Medicine Technologist of: a. The tray and
absorbent paper, b. the cot, chair, etc., where the dose
was administered, c. the general room area.

6.- Place all materials used for administration, into the small
labeled plastic bag provided.for return to the Jefferson
City laboratory. This would include such items as cotton
pledgets, extra needles, if one was used, etc.

7 .- At the' conclusion of the days work, a general survey of the
room area will be performed.

L 8. . Document this information on the form provided.

A form will be provided by the nuclear medicine service which will
be given to the member hospital certifying that the designated
room has been cleaned and surveyed.- This form will be signed by
the Nuclear Medicine Technologist upon completion of the survey,
and' will indicate that this room may be used for general patient
care, etc. All materials will .be removed from the institution -
upon completion of the service.
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