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FOGM NRC-313 I U.S. NUC L C EiULATORY COMMISSION ifLICATION FOR:
(1 19) (Check End/or comphts as approprat:)
s0 CF R 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE \/
a. NEW LICENSEINDUSTRIAL d

See strached onstructions for details. b. AMENDMENT TO:
LICENSE NUMBE R

Completed apphcations are fJed on duphcate with the Divisoon of Fuel Cycle and Material Safety.
Office of Nuclear Material Safety, arni Safeguards. U S. Nuclear Regulatory Corrunossion, c* pE N7W,L or _
Washington, DC 2055S or applications nuy be foted in person at the Commission's office at g,cgnggnuu,gg
1711 H Street. NW. Washington. D. C. or 19tS Eastern Avenue, Sdver Spnng. Maryland.

2. APPLICANT *S NAME (Institution, form, person, etc.) 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATIONInternational Clinical Laboratories

Of Misscuri, Inc. Arthur U. Perk,ns, Ph.D.
TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSION TE LEPHONE NUMBE R: ARE A CODE - NUMBE R E XTENSION

31h 968-1616 31h 968-1616
4. APPLIC ANT *S M AILING ADDRESS (Include lip Code) 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED

(Include Zip Code)
P. C. Sex 6S28 12h3 Hanley Industrial Court
St. Louis, Missouri 63hh 3t. Louis, Mdsscuri 631hh

(f F MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See items 16 and 11 for requwed training and esperoence of each ondownfuel named beJ6w)

FULL NAME TITLE

Richard Fuehlhauser, E.D. Consultdat
,,

Arthur W. Ferkins, Ph.D. 3cientific Director

Frrk F. Hall, Ph.D. President, Co-Directorc.

7. RADIATION PROTECTlON OFFICER I A!!xh a resume of person's tranmg and experrence as outimed on items
|16and 11 and describe hos responsobilities under item 15.

Arthur U. Ferkins, Ph.D. I

I

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF

i AND AND/OFs AND MILLICURIES AND/OR SE ALED

N MASS NUMBER PHYSICAL FORM h40 DEL NUMBER SOURCES AND MAXIMUM ACTI-
(If Sealed Source) VITY PER SOURCE WHICH WILL

E
PE POSSESSED AT ANY ONE TIME

N O. A B C D

tu Nickel-63 Solid
^

icuricap 70 -0282

(2)

(3)

(*)

DESCRIBE USE OF LICENSED MATERIAL
E

Electron capture detector for gas-liquid chromatographic analyses! 'd " * ' -
<
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9. STORAGE OF SEALED SOURCES ,

I CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
N SOURCE WILL BE STORED OR USED.

N J. A. ,
8. C.

u) Gas ChrOnatOgraph Perkin Elmer 3920

(2)

(3)

(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUF ACTURE R15 MODEL NUMBE R RADIATION SENSITIVITY

y OF NAME NUMBER AVAILABLE DETECTED RANGE
N INST RUMENT (alpha, beta, imottu sentgens/ hour
E pomma. roeutroni or counts /monutel

A B C D E F

(t) Survey meter Picker 2980-B One k N 0.0-50 nr/hr

(2)

(3)
,

(4)

_ ,
11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

a. CAllBRATED BY SERVICE COMPANY Ob. CAllBRATED BY APPLICANT

NAME ADDRESS, AND FREOUENCY Attach a separate sheet describing method, frequency krut standards

Certified Teating Laboratories used for cat brarong instruments.

2623 Roberts Avenue
Bronx, NT 10h61 Annual

12. PERSONNEL MONITORING DEVICES

(Check and/or como to as appropriate.) ^(ServYc C pony) ##
A B

(1) FILM 8ADGE R. S. Landauer, Jr. & CO. MONTHLY

Glenwood Science Park
O(2) THE RMOLUMINESCENCE Glenwood, E 6 %25 O QUARTERLY

DOSIMETER (TLD)

O (3) OTHE R (Specoty): O OTHER (Specoty):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s),
, ,

a LABOR ATORY F ACILITIES. PLANT FACILITIES, FUME POODS (/nclude I,/tration, s/anyl, ETC.
LJ b. STOR AGE F ACILITIES, CONTAINE RS. SPECIAL SHIELDING (feaed and/or temporary), ETC.'

O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.
Od RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL
a. NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

N/A
b.lF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED. SUBMIT A DETAILED DESCRIPTION OF METHOUS WHICH WILL

BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. lF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER,SO ST ATE

Detector will be returned to: Nuclear Sources & Services
5711 Etheridge
Houston, TI 77017

,

FORM NRC 3131 (1-79)
i
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| INFOR JN REQUIRED FOR ITEMS 15,16 A.

Describe in detail the information required for items 15,16 and 17. 'Begin each tem on a

separate page and key to the application as follows:4

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures Inf needed), day to11ay general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual r*ned in
items 6 and 7. Describe individual's formal training in the following areas where applicable, include
the name of person or institution providing the training, duration of training, when training was
received, etc.

.

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

t

c. Mathematics and calculations basic to the use rind measurement of
radioactivity.

,

I d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the ptoposed use. Include list of radioisotopes and

i maximum activity of each used.

I

l 18. CERTIFICATE
(Thss item must be completed by applicent]

!

~

.i

N * applicant and any official executong this certoficate 04 behalf of the apphcant named in item 2,
Mtofy that this application as prepared on conformity wsth Totle 10, Code of federal Regularions,
Part 30, and that all informstron contained hereon, includong any supplements attached hereto, as true
and correct to the best of our knowhrdge and behef.

WARNING.-18 U.S.C., Section 1001: Act of June 25.1944; 62 Stat. 749; makes it a criminal offense to make a willfully falso statement or
representation to any department or seency of the Un ted States as to any matter within its jurisdiction.,

j

e. A

ure) [
a. LICENSE FEE REQUIRED b.CE YIN OFFICI (si

tsee section 17021. to cfR trol p, 3:3 (. 3..

ScCtion 170.31.3.L, S no.ooire W' c. NAME (Trpe or print)
'

Arthur W.' Perkins

111 LICENSE FEE CATEGORY: g,gp Jg - 'S" d.' TITLE
' 3Cientific Director

V' e.DATE
12) LICENSE FEE ENCLOSED: $ H 0.00 & 2F FO9 ,,

FORM NRC 313 i (179) F

,
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Item 13. !"'2XIT
~'

D, EXIT
'

I HH'

Autoclave

Receiving Supply Room Storage-

-

Lunch
Courier / ~

Stora geRoom Receiving
Offico

. . .: ,
-

. %p ,

8
o- r A
k 0 ErMicrobiology x

90
-

-

Serology * g
, -

.

hod
lhin Laboratory REF&l6 gg

N
P
t r'

Client
-"

Relationn,
_

l

Scientific Conference- -- -

Director's Room
__

Office
., Cytology*

a

.

Reporting
_ _

.

.

Controller > {
l

Pathology thrke ting'
Billing

|~ Office Office
'

President's '

E,X 11Office , EXIT , <

-
. ,

International Clinical Laboratories
121:3 Hanley Industrial Court
St. Louis, liissouri 631hh
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O OInternational Clinical La'uoratories of IIissouri, Inc.
12h3 !!anley Industrial Court
St. Louis, Missouri (331hh

Item 15. Radiation Protection Program

This application is for a sealed source (electron capture c.atector
for gas-liquid chronatography).

The leak testing procedure, radiation protection protoc'.s, and the
Perkin-Elmer wipe test kit are described in the attar'.ed " Cleaning
and l' intenance Procedures" for the electron capt.uru detector. Thisc
document shall become a part of the procedure nanunis of the
laboratory.

.
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Ihrt flo. h rl:in 21mer 009-0282 Ser. !!o.
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CIEAffill3 AilD !!ATiffE!iAllCE Mt0CSDUR :S

1. Clunnin ' the Electron Capture Detec tor by Bakin, Out

It is of ten possible to decontaminate the electron capture detect or
without dissassembling it by purging it with carrier gas at a
flow rate between 50 and 100 ml/ min. and raising its temperature.
The temperature of the detector should be.r.aised to 350*C.

Caution: When the detector is operated at a temperature near
its upper limit (350*C), the detector temperature should be
monitored initially to insure that the high temperature safety
switch prevents a temperature in excess of 350*C,

Allow the detector to purge and periodically obtain curves of
,

standing current vs. frequency (see Sec. 8D,2). The curves will
improve as the detector cleans up. Completing clean-up may require
baking for periods of several hours up to several days, depending
on the type of contamination and its extent.

Important: Never attempt to flush the detector cell assembly
witn acidic solvents as this will result in removal of radio-
active material from the foil. -

2. Ulpe Tent

The electron canture detector must he wipe tested at least once every cix

months.

A record of the risults of the wipo tests must be maintained in the
laboratory.

The purpose of the wipe test is to assure that removable radioactive
contamination on the external portions of the cell remains at a safe level.

Caution: Until the results of the wipe test are known, assume
the cell is contaminated and handle it only with suitable pro-
tection. All equipment coming into contact with the cell
should be considered contaminated and handled accordingly.

lhko the wipe test J,

l

(1) Reduce the detector temperature.

(2) 1(oduce, but do not shut off, carrier gas pressure. This ulll provble
- a :; mall pur 9 of carrier gas throu;,h the instrument. Do not change

sottings of flow controllers or needle valves. *



k1ECTRON CAPTUIM D3TIITOR '%aning and Haintsnance Procid Page 2
-

U.
(3) Remove the top panel to the right of the column oven (see

Pig. 1).
(h) Remove the rioht side panel from the instrument and slide

insulation block 045-1305 out the side of the instrument.

(5) Unscrew the knurled connector on the electrode cable andcarefully withdraw the cable and the attached electrode.
The electrode need be withdrawn only far enough so that it
is outside of the detector housing. .

(6) Remove the top from the detector housing (see Fig. 2).

(7) Using the ECD wrench assembly, provided, unscrew the detector
cell and remove 1.t. Do not bend or crlEp the effluent' tube.
DO NOT DISASSEMBLE THE CELL.

,

'

Note: While the detector cell is out of the instrument,
bake out the carrier gas system to eliminate any-contaminants
in the system'that might contribute to fouling of the detector.

, To do so,. met _ a carrier gas flow of 50-100 ml/ min. , and
raise the injector, column oven, and interface temperatures-

Theabove the levels at which they have normally been run.
baking period should be 2 to 4 hours, longer 1( the contam-
ination is severe.

(8) Refer to the instructions included with the wipe test kit
(009-1667) supplied with the detector, and wipe the surface
around the -joint between the cell . body and cell cap. Also
wipe around the top of the effluent tube. Once the wipe

test paper has been moistened and any part of the cell has
been wiped, do not remoisten the paper. Also, do not allow

any of 'the wipe test solution to enter the inlet or outlet
of the cell. -

(9),Put the paper in the container provided in the wipe test kit.
Include a. data sheet stating that the wipe test was performed
on a Perkin-Elmer electron capture detector cell, part no.
009-0282, and give the date when the test was performed.
Return the container to:

thiclear Sources & Services Nuclear Radiatic;n Duv. Corp.
$711 Etheridge OR 2937 Alt. Blvd.
Houston, Texas 77017 Grand Island, N.Y.

. . ..

Request that a new wipe test kit be forwarded with the
test results.

(10) Replace the cell' assembly in the detector housing; use the
ECD wrench assembly to tighten it.

(11) Carefully push the electrode and its cable back into the
detector housing. The electrode assembly is aligned by a
pin and slot arrangement and will slide easily into the -

housing when positioned correctly. Do not use excessive
force. The electrode, itself, is a spring clip which
attaches to the detector effluent tube.

.,
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(12) Replace the top of the detector housing and slide insulation
block 045-1305 back through the side.of the instrument (see
Fig. 1). Replace the instrument right side panel and the

.
top panel at the right of the cdlumn oven.

Wait for the detector to stabilize and obtain a curve of~

standing current vs. frequency (see Sec. h).
*-

t.
,

3. Cleanine or Replacina the Radioactive Foil
.

(1) Itemove the detector cell as described in Sec. 2, above.

.D0 g DISASSIMBLE TH.s CELL , , ,

(2) Put the cell in a hm'ckage marked with the international radiation symbol (
'

.and mail it tos

Nuclear Sources & Servicos Nuclear Radiation Dev. Corp.
5711 Etheridge m 2937 Alt. Dlvd.,

1

Houston, Texas 77017 Grand Island, N.Y.'

'(3)~ Request that the cell be cleaned' and the standing current test ed.;

i Also request that, should the foil' have to be replaced, the
corporation which is to replace the cell advise the customer and
quote a price.

(h) Specify the Nickel 63 foil for use in Perkin-Elmer electron
capture detector assembly 009-0282. Indicate that the foil
must be one of the following:

Model NER-002 *

l New England Nuclear Corp.
' '

575 Albany -

Boston, Mass. '

.

; Model N1001
' Nuclear Radiation Development Corp.
. 2937 Alt. Blvd.

Grand Island, New York

Model NBC 7020
Amersham /searle'iCorp.
2637 S. Clearbrook Drive
Arling Heights, Illinois

| (g) When the cell is returned, replace it as described in Section 2..

%'.

t

|

L

-.



ELECTRON CAPITRE DETECT %1oaning and Maintenance ProcedQ Pace h

h. Obtaining Curves of Standing Current vs Frequency

1) Set the ATTENUATION switch to the S position.

2) Zato the recorder with the recorder zero control.
3) Set the STANDING CURRENT switch to'the BAL position. !

!

4) Set the ATTENUATION switch in the X1 position. !

5) Set the recorder zero position with the detector ZERO
Controls.

6) Set the recorder . speed (e.g. 2 in./ min.").

7) Set the STANDING :'URRENT switch to its lowest position
which drives the recorder pen upscale *.

'

*It is not evidence that the system is not functioning properly,

if theTower STANDING CURRENT switch values do not drive the
pen upscale.

8)- Set the ATTENUATION switch to bring the pen on scale.
'

9) Repeat steps 7 and 8, increasing the settings of the I

STANDING CURRENT control. Plot the values of the i
-

standing currentcontrol vs. the pulse frequency. (Full scale |

on the recorder = 100 Hz.) The frequency is to be !
determined from the pen position after th'e ATTENUATION !

switch setting is made: ;

Pulse Frequency = (Pen) Percentage of Full Scale x ATTENUATION.
*

10) Figure 3 .is a curve typical of that which should be obtained
,

| when there is little or no detector contamination and/or no ,

! column bleed. Figure la is a typical curve, and Figure 5 '

is a curve which indicates a great deal of contamination and/or'

excessive column bleed. If a curve similar to the one shown l'n
Fig. $ is obtained the detector should be cleaned (see Section l)

~

;

.-

11) If a curve similar to the one shown in Fig. h is obtained, procesi ns
follows :

1

| (a) Continue the linear portion of the curve as shown in Fig. 14

(b) Draw the line AB between the extended line and the
curve at 3.5. If the frequency at point B is twice
or more than that at point A, the 3.5 position of the
STANDING CURRENT control should not be used. Operating
on the straight portion of the curve will yield the best
results.

. , _ . . . __.. _ . _ _ _ . . _ _ . _ _ _ . _ . _ . - _ . . _ . . _ _ . _ . _ _ _ , _ - . - . . . . , _ ~ _ _ . , _ _



huung and l' intenancs Proc:dureg Pam $EL.ETR0!! CAPfl* DiT80 fW a

(c) If the frequency at the STANDING CURRENT cntrol position
of 3.5 (point B) is greater than 10K, either the detector-

$ is contamihated and should be cleaned or there is excessive
column bleed or leakage.

$. luuliation Protection (Please refer to separate " Radiation Safety Policy )n

(1) Uithin the six-month period after a wipe test, it should be safe to
handle the cell without special precautions.

(2)' In the absence of the assurance that the cell is not contaminated, it
should be handled only with suitable protectien.

(a) No smoking, drinking, or eating shall be pennitted while handling the
cell.

(b) Rubber or plastic disposable gloves shall be worn while handling the
cell. , , ,

(c) Iaboratory coats shall be worn while handling the cell and shall be"

removed and left within the radioisotcpes area when leaving the
laboratory.

(d) Defore leaving the laboratory, hands shall be washod thoroughly.
~ (e) The fihn badge dosimeter shall be worn at all times while handling

the cell.

(f) All materials used to ripe the cell or to handle the cell shall be
collected in a specially labeled container and disposed of through
a cranercial radioactive waste dispopal service

Nuclear Engineering Atomic Disposal Co., Inc.
P. O. Box 158 1h532 Kedzie
Sheffield, Ill. 61631 liidlothian, Ill.

(g) Remove the contaminated cell fran the laboratory as soon as possible.
Distance between the radioactive source and exposed individuals is
the most regdily applied radiation protectiu. measure.

(h) Keep exposure time to the cell to a minimum.

(3,)., The work area around the gas chromatoEraph containing tho electron
capture detector shall be posted with the international radiation symbol.

5 O"$D(' &l ) ._

/,

Arthur li. Perkins, Ph.D. Dato

4
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International Clinical Labc}eatories of Pdssouri, Inc. U
12h3 Thnley Industrial Court
St. Lo"is, Missouri 631hh

,

,
I

Item 16 Fomal Trr.ining in Rvliation Safety. I

1. Arthur '.l. PerHng Ph.D.
...c,

Course in Atonic Ihysics,19h') 1950 (1 semester)
The Univs"sity of the South
Sewance, TIf

Course in Radiochentistv,f , 1962 (1 senester)t

The University of Neu Mexico
''Albuquerque, IE!

2. Frank F. Ihll, Ph.D.

Craduate level course in Principles of Radicisot6pos,196h
Texas A & M
College Station, TX
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, ,

3. Richard Muchlbmiser, Ph.D.

Course ir, Radiotracer Methodolo:7 and Biological Sciences,1971
Oregon State University
C orvallis, . CR
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International Clinical Laik.Itories of liissouri, Inc. V
12h3 !!anley Industrial Court
St. Louis, :lissouri 631hh

Item 17. ixperience

1. Arthur J. Perkins , Ph.D.

(a) U.S. Arrqy,1951. Lectures on battlefield survival in the^

event of nuclear war. lio isotopes used.

(b) Sandia Corporation, Albuquerque, NM, 1959-1963 Availability

of literature on the effects of nuclear renpons; constant

safety consciousness by Sandia for radiation safety and the
effects of radiation. No isotopes used.

(c) Lovelace Bataan Medical Center, Albuquerque, !!!!, 1973-197h.
Used iodine-131 and iodine-125 in radioassay procedures.
Iess than 50 microcuries of either isotope at any one time.

(d) Oak Ridge National Laboratories, Oak Ridge, TN,1975 Constant
alerti*tig to potential hazards of radiation as part of the
corporate sa oty prog am. No isotopes used.r-

(e) Dio Ocience Laboratories, Van Huys, CA and St. Louis, MO,1975-
1977. Used iodine-125, tritium, and cobalt-57 in radioassay
procciures. Less than 500 nicrocuries at any one tine.

(f) International Clinical Laboratories, St. Louis, H0,1977-1980.
Used iodine-125 and cobalt-57 in radioassay procedures. Less
than 200 microcuries at any one time; less than 5 nicrocuries
of cobalt-57 at any one time.

!!o experience trith cas-licuid chrcmatognphy using electron capture
detectors.
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International Clinical uratories of Missouri, Inc.
12h3 IIanley Industrial Coud
St. Louis, Missour'q (31hh

'Item 17. 3xperience

2. Frank F. Itall, Ph.D.

(a) Scott and '. tite Clinic, Temple, TX, 1970-197h. Used iodine-131,
iodine-125, tritium, and carbon-lh in g vitro diagnostic
procedures and in research.

(b) Damon Laboratories, Beaton, Mass., 197h-1975. Used io.line-125
and iodine-131 in in_ vitro diagnostic proceduros.
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Int:rnational Clinical La tories of Missouri, Inc.
[U')

"

121:3 Han1':y Industrial Coui
St. Louis, Missouri 63E14

Item 17. Experience

3. Richard Muehlhauser, Ph.D.

(a) Department of Clinical Pharmacology, University of Colorado,
Boulder, Colo., 1971-1973. Studies with carbon-L labeled
secobarbital.

(b) Mallinckrodt, St. Louis, MO, 1975-1980. Use of carbon-E, iodine-
125, and tritium in in_ vitro diagnostics, including TIE
radiochrcriatrography and liquid scintillation counting.
Radioactive waste disposal training and experience provided by
Mallinckrodt through the radiation safety cccu:tittee.
Less than 100 mil 11 curies activity involved.
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NOTE TO: License Fee Management Branch, ADM
l

FROM: Region [l_.-

SUBJECT: VOIDED APPLICATION

Control Number 77k7h

Applicant (hy$i[qu)rppaf [ptrb h s h)c
Date Voided d[- /8-$6~

d
Reason for Void yiume ( Mra>> r h 9Aik %e
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Attachment: 1
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