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U.S. Nuclear Regulatory Commission - Region IV // [ v

Nuclear Materials Licensing Section
611 Ryan Plaza Drive, Suite 1000 T
Arlington, TX 76011

Attn: Jack Whitten

Re: Amendment request to NRC license no. 35-19815-01.

Dear Mr. Whitten:
Please amend the above numbered radioactive materials license as follows:

Condition 9.

Please include J. (americium - 241 foil) under authorized use in oil and gas well logging,
calibration of logging tools, and research and development as defined in 10 CFR part
39.4 (q). Enclosed are the following for your review: Attachment A is a diagram of the
logging tool in which the foil will be secured and protected along with a brief description
of the assembly process. Attachment B is a description of the 48 micro curic AM-241]
foil we purchase from Amersham Corporation.

In order to expedite this process, we are applying for an amendment 1o our current
license instead of waiting to submit this change in our renewal application. Your prompt
attention 1o this request will be greatly appreciated. Our check in the amount of $580.00
for the amendment fee is enclosed. If any additional information is required, please
contact me at the number listed above.

Sincerely,
: l..ob -

Roger Taylor Check No. _ %gﬁ‘g
Radiation Safety Officer Amount F28C
SA

Fee Category . AR R

RT/dw Type of Feo  NUABIMAL .
Date Chack Rav'd_ “’-f_]i <

Enclosures e C?mwm > ‘[ £
By f*(:_,_,,__w, Lt

464582



Diagram of Logging Tool
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DESCRIPTION OF TOOL ASSEMBLY

1. The scintillation detector (NAI crystal) and photo multiplier tube (PMT) are
bonded together and a layer of electrical tape covers the assembly.

The AM 241 foil is secured to the detector assembly with high temp. 3M scotch

+o

brand 92 adhesive.
The detector assembly is wrapped with silicone sponge.
4. The detector assembly with silicone sponge is captured in an aluminum shell and

an aluminum bulkhead at each end. The bulkheads provide the mechanical
mounting for the lower stacking joint at one end and the electronics assembly at
the other end.

. 8 A high pressure housing covers the detector and electronics screwing onto the
lower stacking joint. An upper stacking joint is screwed into the housing sealing
the sonde and providing electrical connections 1o other sondes.

Maintenance of the clectronics requires only the removal of the upper stacking joint and
the pressure housing. If a new PMT or NAI crystal is required then the AM 241 foil will
be removed and then installed on a new assembly.

Attachement A
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Rt Wy, UNITED STATES
& % . NUCLEAR REGULATORY COMMISSION ,
:,' ‘ WAZAINGTON, D, C. 20088
o % ) : February 8, 1982 EOUA
%.tti‘ FF" m" AFFMRS
82-07 _ 11 198
RECE‘.".'_TQ
Amersham Corporation

2636 S. Clearbrook Drive
Arlington Heights, IL 60008

Gentlemen:

‘Based on our review of the prototype tests, the stated ANSI source
classification and the quality assurance and contrel program submitted
fn your letters of January 11, and 28, 1982, we have concluded that the

Amersham AMM Alpha Fuil 1s acceptable for licensing. A copy of the
registration certificate is enclosed.

If you should have any questions, please contact me on (301) 427-4240.

Sinéere1y,

/A£ZL4L77£{? /2?’%$;°‘“""/L -

'Josoph M. Brown, Jr. -
Material Certification and
Procedures Branch

Enclosure: As stated

Attachement B
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' UNITED STATES
" NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, €, 20885

S REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES -
gl SAFETY EVALUATION OF SEALED SOURCE
NO : NR13652085 DATE: February 8, 1982  PAGE 1 OF §

SEALED SOURCE TYPE: Amersham AMM Alpha Foil

MODEL: AMM
MANUFACTUREﬁ/DXSTRIBUTOR: Amersham Corporation .
2636 S. Clearbrook Drive
Arlington Hefghts, IL 60005
1SOTOPE MAXIMUM ACTIVITY
Americium-241 Up to 250 uCi/cm? fof)

Up to 4 em2 (1 mCi) .
LEAK TEST FREQUENCY: Six Months

PRINCIPAL USE: Alpha particle emmitter foil source,
CUSTOM REVIEW: YES X NO

DESCRIPTION

The general construction of foil, ident{fied as model AMM, 1s typically
as shown in the sketch on the following page. The radfonuclide, as
americium oxide, is uniformly distributed and sintered in a matrix of
fine gold at temperatures in excess of 800°C. It {s further contained
by 8 hot forging process between layers of gold, gold palladium alloy,
or palladfum. The laminate is mounted, again by hot forging, onto a
supporting substrate of silver, gold, palladium or any combination of
those three metals alloyed together. The metal layers, now continuously
welded, are extended 1n area by means of a power rolling mi11 to give
the required active and overall areas. The rolled foil may be subdivided
by cutting or punching into various shapes so that the activity {s
distributed over the whole area of the foil piece. A typical example of
foil construction {s shown in drawing ARCB433/S (Attachment No. 1),
Note, however that according to Amersham, fofls are not loaded in
accordance with product code AMM 5 and the maximum actTvity will not
exceed 250 uci/cm®, ~
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NO : NRI36S208S  DATE: February 8, 1982  PAGE 2 OF §
LABELING

Foils themselves are not permanently marked. However, storage or shipping
containers 1nto which the sources are placed are labeled 1n accordance
with the requirements of Section 20.203 (f) of 10 CFR Part 20.

DIAGRAM

" : ) ‘
" | p . - . v

Amarieium-241 piphe bol!

CONDITIONS OF NORMAL USE

The material {s intended for use as an alpha particle emitter in fonfzation
chambers and related devices. It will be used in general {ndustria) and
military environments which have been granted a specific approval by a
Ticensing authority. The sources may be expected to remain in use for
periods of up to 15 years.
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PROTOTYPE TESTING

A.

B.

ANS]I Tests

The source material has been tested according to the requirements
outlined in the U.S. Department of Commerce American National

Standards Classification ANSI NG42-1977 and according to the requirements
of the Internationa) Organization for Standardization Report 150

2919, Sources up to 460 uCi/cm’containing 2.3 mC{ on 5 ¢m2 have

been tested to level (84344,

A great deal of additional testing on closely related products has

been completed and is documented in the technical repert number 379
dated September, 1975 and entitled, "Integrity Testing of Alpha

Foil Used in Jonization Chamber Smoke Detectors," which was submitted
in support of this registration, A summary of that testing information
follows:

. Special Form Testing: The product has been approved 2 Special
orm material by tne united Kingdom Department of the Environment.

Exoosure to Sulphur Dioxide: Two batches of five samples with
STETvIEies oF Up 0 75 Wbl at 200 uCi/em? were submitted to
high humidity atmospheres containing 1 percent sulphur dioxide
for a period of 16 days. Wipe tests on the foil surface after
testing produced results of between 3 nt{ and 28 nCi from each
sample. Immersion testing led 11 the removal of between 1 nCi
and 15 nCi from each source.

A second test was performed in wnich two batches of ten samples
with similar activities %o the above program were submitted

to an atmosphere maintained st 45°C with high humidity and

high sulphur dioxfde and hydrogen sulphide concentration for
two periods of efght days. Wipe and immersion test results
following this procedure are shown below.

rest 1 (1% Soi)

Scurce Activit wipe Test Immersion Test

(at 200 pCi/em*) nCi nCi
25 uCi 3.19 1,55
25 yCi 27.6% 15.07
25 yCi 9.84 9.53
25 uCi ' B.55 6.50
25 pCi 24.136 14,20
75 uCi 12.91 5.29
75 yCi 9.04 5.35
75 uCi 4.56 4.59
75 yCi 22.66 7.38

75 ¥Ci 9.86 3,95
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Test 2 (So; and H;S at 45°C)

Source Activit¥ Wipe Test Immersion Test
{at 200 uCi/em?) nCi nci
25 yCi 1,13 0.42
25 yCi 0.985 0.30
25 yCi 3.7) 3.45
25 yCi 15.84 7.33
25 yCi 2.93 4.81
25 uCi " 8,93 0.10
25 uCi 3.32 0.61
25 yCi 6.02 0,84
25 yCi 7.02 0.50
25 uCi 15.76 0.08
75 uCi 4.57 16.20
75 uCi 22.37 7.85
75 uCd 0.49 1.02
75 uci 104.74 14.82
75 uCi 0.70 0.56
75 uCi 4.53 0.11
75-uCd 14.6% 0.15
75 uCi 2., 3 0.12
"75 uCi 7.25 0.24
75 pCi 5.64 0.46

It can be seen that in most cases these severe corrosion tests
lead to removable contamination of less than 0.1 percent and
in 811 cases to less than 1 percent,

Exposure to Salt Spray: Batches of 10 sample sources at 200

aCi/cmicontaining ejcher 25 uCi or 75 uCi were submitted to an
environment in which they were sprayed intermittently with
artificial sea water, After a perfod of 16 days wipe and
fmmersfon testing was performed as detafled below. The conclusion
drawn from this experiment was that integrity of the sources

was virtually unimpaired.

0
"3

» 83 12:42 PM *~AMERSHAM CORF Q 8. A. O3
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Source Activit; Wipe Test Immersion Test
(at 200 uCi/cmé) nCt nCe

10 samples at 25 uC{ 0.26-3,13 0.002-0.28

10 samples at 75 uC{ 0.17-4,13 0.01-0.42

y Immersion in Simulated Body Fluid: A batch of ten sources
'®ach containing 75 utt at QUU uti/cm? was subjected to immersion
in 0.1N hydrechloric acid at 37.5°C for four hours, The
amount of activity leached out was measured -and the sources
wipe and immersion tested. The body fluid test was repeated
on the same sources after a period of 17 days and in every
case the amount of activity leached out was considerably

reduced,

Source

Activity Activity 4n HC1 Aetivity in'HCl
(az 200 Wipe Test Immersion After First After Second
yci/en?) (nCi)  Test (nCi) Immersion (nCi) Immersion (nli)
10 Sources at 0.58-0.43 0.06-0.10C 118-209 2744

75/;61 each

The greatest amount of activity seen to leach from any source
during either test was 0.25 percent of the content.

’ Abrasion Testing: Samples of radicactive foil loaded at
TUU'UUT7EMT§E?E£hxpose6 to abrasion by silicon carbide particles
until considerable contamination became evident and the conclusion
was reached that the degree of abrasion to be expected in 2
normal working environment would lead to considerably less
than 5 nCi of contamination based on & wipe or an immersion

test. :

: Elevated Temperature Test: As part of the test procedure
fnvolved in assessin$ the sources to the criteria outlined in
ANSI N542-1977, samples to sources ccnta1n1n2 2,3 mCt in 5 em?
have passed wipe and immersion tests at the 5 nC{ level after
being held at a temperature of 800°C for one hour. However,
further testing at even higher temperatures has been conducted
to determine the 1ikely effects of exposure to the conditions
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Samples from each foil are tested by autoradfography to ensure that
the active area 1s within positional and dimensional specifications.
Each fof)l 1s checked at varfous points on its surface by collimated
gamma counting to determine whether the radioisotope 1s distributed
uniformly within the fofl. Also, alpha emission and spectra are
measured to ensure that the face thickness on the foil is uniform
and within specified tolerances,

LIMITATIONS AND/CR OTHER CONDITIONS OF USE

This source shall be distribued only to specific 1icensees of the
NRC or Agreement States.

Hendling, Storage, Use, Transfer and Disposal: To be determined by
the Ticensing authority.

This source shall not be subjected to environmental or other conditions
of use which exceed the American Natfonal Standard Institute (ANSI
N§42-1977) classification of 77C64344. \ -

r Leak Testing: The most accessible surface of the foil source other
than the face of the foil shall be Tesk tested at 31x month intervals
using techniques capable of detecting 0.005 microcurie of removabie
alpha contamination.

SAFETY SUMMARY EVALUATION

Based on prototype tests, the stated ANSI source classification and the
manufacturer's quality assurance and control program, 1t s our conclusion
that the Model AMM foil source is acceptable for 11censing purposes.

The Model AMM foil is designed for use in fonization chambers and simflar
devices being used in industrial and m{1{tery environments. It is
essentially similar to the Model AMMIOOL fofl 11sted with the NRC but

has censiderably higher radioisotope content and loading. The AMM1OO1
foil 1s intended for ultimate distribution within domestic environments

as part o a device that is exempt from licensing whereas the AMM {s to

be avafladle to specific 1icensees only.

The source is constructed by laminating a sintered gold/americium oxide
mixture between layers of precious or semi-precious metals and extending
by power-rolling. Because of 1ts close relationship to smoke detector
sources, the AMM has been included in extensive prototype testing programs
fnvolving extremely severe operating conditions. Only {n the most

severe of these conditions have removable contamination levels in excess
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of § nC{ been observed and it {s expected that these conditions are
characteristic of either catastrophic accidents or of considerable

operational abuse of the sources, As the sources will be handled only

by tra‘<ed personnei in possession of specific 1icenses, 1t 1s expected

that correct procedures would be employed and that any potential contamination
ould be detected at an early stage.

REFERENCES

The following supporting documents for the Model AMM alpha foil are
gereby incorporated by reference and are made a part of this registry
ocument.

*  Letter with attachments dated January 11, 1982,
¥ ARC 8433/S Drawing with statement dated January 28, 1982.
¥ AEC Catalog Sheet for Model AMM source dated Ja.uary 11, 1968.

1SSUING AGENCY

U.S. Nuclesar Regulatory Commission

Reviewer b W T p

feph/M, Brown, Jr. [

{ forc

ird Siager/

Attachment No. 1: Drawing No. ARC 8433/5
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- Certlﬂcate of Approvel
of Design for Speciel Form Radicactive Matenal

Cortificate [ssue 1 o il Y, o el ey

Title

Alpha Foil Btrip - Indispersible Belid Rediocactive Materials

Crawing Nos and Specification Refarance

Speoification AL/BF/184 dated 16 Cotcber 1384
Drawinges 3A1 10752 Issue I er ARC 10752/8 Issue O

10756 Issus X & ARC 10756/8 I F
old ?ula,dium nicrometres A 10;5(,/01- f,:éfm., Facs

T‘PY

B g IPQAN
Racicactive Matariai ‘ Maximum Agsivity
' e axima Activity Loading
Amerieium 241 4.7 ¥Bg/om2

THIS IS TO CERTIFY that the Secretary of State for Transpert being, for the purposes of the Ruu.lations :
-of the International Atomic Energy Agency, the Compcunz Authority of Great Britain in respett of inlmd‘

surface transport and of the United Kingdom of Great Britain dnd Northern Ireiand in respect of sed
air transport and the Department of the Eavironment for Northem [reland being the Competent Au omy
of Northemn Ireland n respect of inland surface transport, have approved the above-mentioned Special T

Form Design. Radioactive material manufactured to the above-mentioned design qualifies as specidl form“; ‘

radiomivc mmrm and u such will meet the requirements or the re:ulmmu overieal.

3 Th.n Cemﬂau of Apprcvﬂ apphes only to the design as set out in thc above named drawings md
spcdﬂcztions submitted by Anershan International ple - .

fopm oy
"

In the event of any alteration 10 the above mentioned drawings and spec';ﬂea‘uons orinany of thc facu stated

in the applicaticn for spproval, this certiflcate will csase 0 have effect unless the Competent Authority is

notified of the alteration and the Competent Authority confirms the certificate notwithstanding the aiteration.

This Certificate Cancels all Previous Issues &né 18 valid until 31 Januery 1395
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