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.SMITHSONIAN lNSTlTUTION.
WASHINGTON, D. C. 20560

October 11, 1996

United States Nuclear Regulatory Commission
Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
Region I

475 Allendale Road

King of Prussia, PA 19406-1415

ATTN: Licensing Assistance Branch
Michael Perkins

Re: License No. 08-05938-13
Docket No. 030-30945
Mail Control No. 123684

Dear Mr. Perkins:

The Smithsonian Institution wishes to withdraw its amendment
request of September 12, 1996. This request was submitted to
authorize increased possession limits for Iron-55 and Cadmium-109
as sealed sources. Upon receipt of these sources from the
manufacturer, they were to be transferred to the Marshall Space
Flight Center as part of a coordinated project with the
Smithsonian Astrophysical Observatory.

The byproduct material referenced in the amendment request
was identified as sealed scurces. Upon further review of the
fabrication process, it has been determined that these materials
will be manufactured as plated sources. These sources will be
procured and transferred directly from the manufacturer, Isotope
Products Laboratories, Inc., to the Marshall Space Flight Center.
A copy of the Marghall Space Flight Center byproduct material
license, which authorizes possession of these sources, was
included in my September 12, 1996, letter. The Smithsonian
Astrophysical Observatory will not take physical possession of
these byproduct materials.

Thank you, in advance, for your assistance in this matter.
You may contact David Peters or Rachel Gregory, at (202) 287-3615,
should you require additional information.
Sincerely,

QMLLL.M@,M

&/FH William Billingsley, Director
Office of Environmental Management and Safety

/2368
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MNSB TELEPHONE CONVERSATION RECORD

Person Called: Dave Peters Phone No.: (202) 287 3615
Person Calling: Sattar Lodhi Date: 9/24/96
Facility Name: Smithsonian Institution Time: 10:00 a.m.

Washington, DC
License No. 08-05938-13 Docket No. 030-30945

Subject: Additional Information for amendment request

Summary: Mr. Peters returned my call that I had made to Ms. Gregory on
9-17-96 requesting information about the sealed sources. He
stated that they will not take possession of sealed sources, he
did not know if the design of the sources was registered, and that
the material will be put on board the space flight.

He stated that the sources will be delivered directly to Marshall
Space Flight Center. 1 informed him that according to Condition
23 of its Ticense, Marshall Space Flight Center can not acquire
unregistered sealed sources. He was not aware of this condition
and had thought that they had the authorization.

He promised to call Marshall Space Flight Center to get an
explanation and will call me back to let me know what action they
want to take with regard to this request.

Action Required/Taken: Document/wzit for his call

o

Signature: _,1?Zz{j3;:ji;% I o Mail Control No. 123684
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MNSB TELEPHONE CONVERSATION RECORD

Person Called: Rachel Gregory Phone No.: (202) 287 3615
Person Calling: Sattar Lodhi Date: 9/17/96
Facility Name: Smithsonian Institution Time: 2:30 p.m.

Washington, DC
License No. 08-05938-13 Docket No. 030-30945

Subject: Additional Information for amendment request

Summary: I called Ms. Gregory to request the following:

1. Will the get the possession of the requested materials;
2. Is the design of the proposed sealed sources registered;
3. Will this material be on board the flight

The did not know the answers to these questions, and will call me back either
later this afterncon or tomorrow.

Action Required/Taken: Document/wait for response

————

—

o ,_;—-‘— — _/{ -
Signature: 'f~'227,/§7:fy. Af;/$,§<’ Mail Control No. 123684
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‘.‘»MITHSONIAN INSTI’IUTION.
WASHINGTON, D. C. 20560

September 12, 1996

United States Nuclear Regulatory Commission

Nuclear Materials Safety Branch 03’
Division of Radiation Safety and Safeguards

Region I

475 Allendale Road

King of Prussia, PA 19406-1415

ATTN: Licensing Assistance Branch
Michael Perkins

Re: License No. 08-05938-13
Docket No. 030-30945

Dear Mr. Perkins:

The Smithsonian Institution wishes to amend its present NRC
Materials License to increase the possessior limits of our
license.

The sealed source license limits we request are as follows:

Iron 55 Not to exceed 3 millicuries per source
and 48 millicuries total activity

Cadmium 109 Not to exceed 5 millicuries per source
and 94 millicuries total activity

The Smithsonian Astrophysical Observatory, in coordination
with the National Aeronautic: and Space Administration’s Marshall
Space Flight Center, is engaged in the final assembly and
calibration of the Advanced X-ray Astrophysics Facility, one of
NASA’'s four Great Observatories. A component of the facility,
the x-ray optics assembly, must be monitored while in orbit for
any evidence of contamination build-up on the mirror elements
that would alter the calibration performed prior to launching.
This will be accomplished by flying on-board x-ray sources that
can periodically be placed in the vicinity of the optical
elements to measure any change in their reflectivity. The
sources listed in this amendment request will be used for this
purpose.

The Marshall Space Flight Center is responsible for the
design and fabrication of these sources and has been working with
a number of petential suppliers in an attempt to develop the
sources required. They have determined that Isotope Products
Laboratories, Inc., of Burbank, CA, is capable of producing the
necessary sources.

‘ ™ 123¢84
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The Marshall Space Flight Center procurement process, which
entails the complete government bid process, will not allow
delivery of these sources within the schedule requirements. To
avoid any additional delays, the Marshall Space Flight Center
has modified its contract with the Smithsonian Astrophysical
Observatory, provided as an enclosure, to purchase these sources
for transfer and delivery to the Marshall Space Flight Center.

Delivery of the sources by Isotope Products Laboratories,
Inc., is needed by October 15, 1996, to allow installation on the
flight optics assembly prior to the start of calibration at the
Marshall Space Flight Center on October 21, 1996. Any delays in
the receipt of the sources by this date will adversely affect the
program schedule. In order to avoid additional delays, we are
requesting authorization to purchase these sources for immediate
transfer and delivery to the Marshall Space Flight Center.

I have also enclosed a copy of the Marshall Space Flight
Center’s materials license, which authorizes possession of the
sealed sources, a cost quote from Isotope Products Laboratories
for fabrication of the sources, and a statement which certifies
that the fabrication and testing process used by Isotope Products
Laboratories, Inc., to produce these sources is within the scope
of their current California Radicactive Materials License.

Due to severe time constraints, we ask that this amendment
be expedited to ensure that the project schedule is met. You may
contact Rachel Gregory, at (202) 287-3615, should you have
further questions concerning this matter.

Sincerely,

. u)‘m.,f%wh.rﬁui
F. William Billingsley, ®irecfior

Office of Environmental Management and Safety

Enclosures
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Smithsonian Institution Fivas ol
Astrophysical Observatory oty
Attn: George Dick - GEP 3 38
60 Garden Stresat : o
Cambridge, MA 02138 W cowmacr:omee

SBubject: Contract NASS-40224, Nodification No. 25
(Change Order)

Enclosed is ons executed copy and twe unexecuted copies of
subject document.

Please scknowledge receipt of this contractual document in
mhwgmm on the attached copy of this letter.

RICHARD W, MCCLEAREN '

Richard W. MoClsaren
Contracting Officer
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This change order amends the contract statement of work to direct the contractor 10 aequimpwml? (gl
of 28 contamination monitors o be delivered to MSFC not iater than October 21, 1988 -

e
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NAS8-40224
Mod 25

Page 2 of 2

1. lnordwtonﬂodthomcmulw\gfrommisccﬁon. delete the following and

substitute revisec/added pages therefor. Chmodpwmdmwbwmmufmm
mmmmmlmmmmwamwmmmmmmm

Relets Substiie/Add
Section )J ssction J
J-1 Statement of Work J-1 Statement of Work
Page J-1-4 (MOD 20) Page J-1-4 (MOD 25)
J-3 Deliverables J4 Deliverables
Pages J-3-4 & J-3-§ (MOD 20) Pages J-3-4 & J-3-5 (MOD25)
J-4 Govemment-Fumished Property J-4 Govemnment-Fumished Property
Page J-4-2 (10D 20) Page J-4-2 (MOD 25)

2 mwlsmﬁndtopwommmmgudmmmﬂupwlm%—
exceed amount of $150,000.
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3.2.6 Sysiems Software

SAQ shall be @ member of the Software Systems Working Group and
shall provide technical expertise to support MSEC in the review of software designs,
data flow, and verification planning as required to assure compaubility between
overall AXAF-I ground test and flight software. Analysiz of hardware and software
architecture shall be provided as required.

3.2.7 Contamination Monitors

SAO skell fabricate twenty-eight -adicactive sources on GFE gold
substrates.

33 System Level Assembly, Test, and Verification

SAQ shall provide planning support. and technical assisiance in the x-ray
and optical systems areas during assembly, t=st, and verification of the AXAF-I
observatory, including the primary optical system, aspect system, and science
instruments.

34 XECF Supgors

SAOQ shall support the definition of requirements, construction, and
activation of the Phase Il modification to the XRCF, with emphasis on the x-ray
generator assembly (XGA) requirements. SAO shall provide technical support for ihe
procurement and development of XGA equipment, and for the integration and verifica-
tioa of this equipment into the XRCF. In addition support thall be provided for
developing and evaluaiing all test planning, procedures and reports for XRCF verifica-
Lon activities, and integration and verification of the HXDS with the Mastcr Control
Computer (MCC). Following the integration, verification, and scceptance of the
HXDS, SAQ shall conduct training sessions at the XRCF on the operat.on of the
HXDS for the MSFC, TRW, EKC, and SAO members of the AXAF-I] HRMA/SI
calibration team and shall provide a software users manual, DR 784SW-003, and a
version ¢ ' XDS Operations Handbook which will be comprised of a compilation
cf existing perunent information such as procedures/operating instructions, drawings,
equipment manuals, and tesucalit: ation data.

3.4.1 HEMA and HRMA/S( Calibration Test Procedure Support

SAO shall provide support as required for the preparation of the x-ray
elements of the HRMA and HRMA/SI calibration test procedures.
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g. Simulator

Software to provide the test tean with predictions of
tast times for a proposed test schedula. The functien providas
the test team with the ability to respond to test data in a

planned way.
h. Procedure Gensration

Software to automatically generate test procedurass from
the test schedule. Ths tool sllows ths operater to run from a
complete hard copy procedure when test schedules are revised (n

rasporise to racent tsst data.

i. Software for use¢ in the near time anslysis and

reduction of the HRMA and HRMA/SI calibraticn data during the
ongoing AXAF calibration activities at the XRCF. It vill consist
of commercial off the shelf (COTS) scftwars and salected softwvare

packages available on the program at SAO.

4.0 CONTAMINATION MONITORS

The twanty-eight radicactive sources will constitute the
flight unit subassemblies with spares. The radiocactive subassen-
blies will be mounted on the inside of AXAF aperture door by MSFC
to form the flight contamination monitors subsystam.
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DELIVERY DATES

1.0 DOCUMENTATION

The schedule for delivery of deliverable documentation will
be in accordance with the requirements of the OPD.

2.0 HXDS HARDWARE

Delivery of the Guide Tube Sourcs Mapper (GTSM) hardware
will occur at MSFC on November 4, 1994.

Dalivery of thes HXDS hardware will occur at MSFC on
April 30, 1996,

3.0 HXDS SOFTWARE

Delivery of the HXDS software will occur at MSFC on
April 30, 19%6.

4.0 TMA ALIGNMENT SCANNER

Delivery of the TMA Alignment Scanner will occur at MSFC eon
March 4, 1996,

5.0 TMA GPATING SUPPORT STRUCTURE

The TMA Grating Support Structure (TGSS) will be shipped for
arrival at MSFC on June 1, 1996. The TGSS isg not a deliverable
item and will be returned to SAO following the completion of the

tasting supported by this equipment at the XRCF.
6.0 IthGRATtD PRESSURE TIGHT ENCLOSURE (PTE)/ACIS-2C

The integrated PTE/ACIS-2C will be shipped for arrival at
MSFC on August 1, 1996. The PTE/ACIS-2C is not a drliverable
item and vill be returned to SAO following the completion of the

testing supported by this egquipment at the XRCF.

7.0 CONTAMINATION MONITORS

Delivery of the radicactive sources will occur at MSFC on
Octobar 21, 1996.

J=3=5
(Mod 2% )

P.08
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ATTACHMENT J-4¢ (Cont ‘d)

ACQ.
ATEM X L0ST
MIT-ACIS PROVIDED:
ACIS~2C COMPONENTS
INCLUDING: $600k
Analog Electronics 1
Line Driver/Receiver 1
Pover Supply 1
Detector Assembly Cables Miscl
Fluid Lines Miscl
MIT-EETG PROVIDED:
TMA OBJECTIVE GRATING 1 $ 95k
ASSEMBLY
GOLD SUBSTRATE MATERIALS
INCLUDE: :
1. Gold Substrats $0 $ 20k
buttons, 0.623 in
diameter, 0.040
inch thick.
3. Plltiﬁg cells, two ¢
for each isotope
3. Photomasking services
as required.
J=4-2
(Mod 23 )

F.10

DATE TO BE
FURNISHED TO THE
CONTEACTOR

T8D

One Week ARO
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From. JOHN W. NOBUN To: SACKelh Wahers

Page 201 8
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00 noR ane U.8. KUCLEAR REGULATORY COMMBSION P L —or S mons
] CORRECTED COPY MATERIALS LICENSE Amendment No. 26 »
\ -
‘! Pursusnt 10 the Atomi¢ Encrgy Act of 1954, as smended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Tile 10, Code of K
9 Federal Regulations, Chapier 1, Pants 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in rellance on statements and representations heretofore made [
bl by the licensee, o license is hereby issued suthorizing the licensss 10 receive, scquire, posscss, and transfer byproduct, source, and special nuciear [
L ™Malerial designated below, 16 wes 2uch materiai for the purpose(s) and &t the place(s) designated below; to deliver or ransfer such matarial to 2
. persons avihorized (o recelve it in accordence with the regulations of the applicable Pari(s). This license shall be deemed (o contain the conditions >
P specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the >
By Nuclear Reguiatory Commission now or hereafier in effect and to any conditions specified below. &
.’ >
e 5 -
o Licensee
o fo.  Sencc with letter dated March 15, 199 o
{ @
% 1. National Acronautics and Space 3. License Number  01.06571-10 .
o Administration 2
‘I e amended ks [ satirnty 10 med as followe: o
i % George C. Marshall Space >
2 Flight Center s 42 deNBoplationDate 31 2008 ¢
. Huntsville, Alabama 35812 | s 3. Dothelor '
. £ Reference Nowsi = 030-03575 X
e e s o
il 6. Byproduct, Source, and/or : 7. Chemical and/or Physical 7 .. B Maximum Amount that Licensee ¥
o Specisl Nuclear Mataria! Form 4 MayPossess atAny One Time g
. .+.% Under This License .
o" ;‘ ) ,-" -
’ A. Americium 241 A. . Foils, plated sources, andfee. - A. - "Not (o exceed 370 megabecquerels £
. i " eealed sources i e f €10 millicuries) per source S
" - ; v‘ " ; - -
5 B Barium 133 B. 7 foils, plyted saprees, and/or’ B to exceed 74 megabecquerels [N
« o oot geslod souress . T illicuries) per source .
N C. (1) Carbon 14 +5 lS' L 'dx‘;f a' '_i‘mtbe : £Ll) Not to exceed M
< eyl and/§ 1 > ! 0 megabecquerels 8
o v;.‘"".' ' FEE TR PR b7 “wd 1C millicurics) per source >
’ L _;."‘ 4 " .“-}i‘f.' ) &L":“J ’ "‘.
0‘ Wb N L% R b o s «
. (2) Carbon 14 " (9) Liqul labeled /uagied 5. "(2) 185 mecgabecquercis M
o compqunds . e - " (5 millicuries) H
* v & { % »
n D Cedmium 109 Dy Foils, plated sources, and/or., ., D. Not to exceed 185 megabecquercls |8
> : ) ullcq sources ’ (5 millicuries) per source A
. i AL R :
: E Chromium 51 E. Liquid, label@&/u“cd E. Nol to exceed 185 megabecquerels M
v compounds (5 millicurics) per source &
= »
N F Curium 244 F. Foils, plated sources, and/or F. Not to exceod 185 megabecquerels &
A scaled sources (5 millicuries) per source i
: G. Cobalt 60 G. Foils, plated and/or scaled G. Not to exceed 185 megabecquercls :
% SOUrCes (5 millicuries) per source Z
‘ . Cesium 137 H. Foils, platcd and/or senlcd H Not to exceed 3.7 gigabeequereis :
2 sources (100 millicuries) per source #
“ | Iron 55 I Foils, platcd and/or sealed l Not to exceed 370 megabecquerels :
) sources (10 millicuries) per source i
»
L4

—
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s Licenae Number 01-06571-10 i
MATERIALS LICENSE Docket or Bekerence NuGBR-U3575

SUPPLEMENTARY SHEET »

CORRECTED COPY Amendment No. 26 e
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6. Byproduct, source, und/or 7. Chemicul und/or physicul 8. Maximum amount that leensee
special nuclear material form may possess &i any one time
uader this license

J. lodine 125 J. Liquid, tugged/labeled J. 185 megabecquerels (5 millicurics)
compounds

K. lodine 131 K. Liquid, tagged/labeled K. 185 megebecquerels (S millicurics)
compounds

L. Gadolinium 153 L Folls, plated ..nd{or seeled L Not to exceed 370 megabecquercls
.omms P _ (10 millicuries) per source

M. Nicke! 63 M.  Foils, plaicd sources, md/.or‘ M. Not to exceed 740 megabecquercls

' sealed sources (20 millicurics) per source

N. Promethium 147 N. Foils, platcd and/or sealed N. ‘Not to exceed 37 megabecquerels
sources €1 millicurie) per source

0. Uranlum 238 0. Depleted Uranivm Mewsl O 60 kilograms

P.  Sulfur 35 P.  Liquid, tegged/labeled P 185 megeabecquerels (S
compounds : millicurics)

Q. Hydrogen 3 Q. Liquid, tegged/labeled Q. 185 megabecquerels (S millicuries)

.~ compounds '
R.  Cedmium 115m R Metl R. 37 megabecquerels (1 millicurie)
' per {oil
9. Authorized Use
A, through Q. For possession and use in calibration and testing of radiation detection equipment.
R. Impurities in plated sources
CONDITIONS
10. Licensed material shall be used only at the licensee's lacilitics located at the George C. Marshall Space Flight

Center, Huntsville, Alabama.

The Radiation Protection Officer for the activitics autharized by this license is John W, Noblin

PN 0.9 .0 9. 0. 0..0.90 9 9 5 .0 F ¥V 9 9000 89 0 08l 0V VY990tV VY YNV YYEYE YV
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NRC FORM 374A 8.
o U.8. NUCLEAR REQULATORY COMMISSION PAGE 3 or S PAOER

License Number 01-06571-10 -

MATERIALS LICENSE Docket or Reference NuGIB-03575

SUPPLEMENTARY BHEEY
COKRECTED COPY Amendment No, 26

CONDITIONS
Continuved -
12. Liconsed materials shall by used by, or under the supervision of, Brisn D. Ramsey, John W. Noblin, Robent B.
Wilson, Fred A, Berry, Jr., David L. Edwerds, John M. Davis, Robert A, Austia, Mark J. Christ], B, Alan Harmon,
John M. Horack, Charles R. Sisk, Laurel J. Karr, or James H. Perkins (for gas chromatography).

13. Sealod sources or detecior cells containing licensed materials shall not be opened by the licensee.

4 8 8 4 5 & & 8 8 8 4.0 A A b ED

14, A, Sealed sources and deiector cells shall be tested (or leakage and/or contamination at intervals not to
exceed 6 months or st such other mtervnl; . umequed by the certificate of registration referred to in 10
CFR 32210, N :

B. Notwithstanding Peragrdph A of this Condition, sealed sources designed to emit alpha particles ehall &2
tested for leakage and/or contaminstion at intervals not to exceed 3 montha.

C. In the absence of a certificate from & transferor indicating that a leak test hrda been made within six moaths
prior 1o the transfer, a sealed source or deivator cell received from another person shall not be put into
use until lu(ed

D. Esch sealed source fabricated by the liconsce shall be jnspected and tested for construction defects,
lcakage, und gontamination prior « sny use or transler as & scaled source.

E. Sculed sourtes necd not be leak tested il

(i) they contain anjy hydrogen-3; or

(i) they contain only 4 pdioodiv; §as; or .

(i) the half-life of the isotope is 30 deys of léus; or

(iv) they contain not more than 100 microeurids of bete and/or pmmc emiiting material or not more
than 10 ‘microcurics of alphs emitting material; or

(v) they are not designed to emit alphs particles, are o stora-e, and are not being used. However,
when they are removed from storage for use or tra sferr 4 "0 soother person, and have not beea
tested within the.required leak test interval, they shall be est 4 before use or transfer. No sealed
source or detector cell shall be stored for 8 period of more thean 10 years without being tested lor
lcakage and/or contaminution.

B A 8 A A A A 8 A A8 A A A b b

F. The leak test shall be capable of detecting the presence of 0.005 microcurie of radloactive material on the
test sample. Records of leak test results shall be kept in units of microcurics and shall be melntained for
inspection by the Commission. If the test reveals the presence of 0.005 microcurie or more of removable
conlamination, ¥ report shall be filed with the U.S. Nuclear Raylatory Commission and the source shall
be removed immediately from service and decontaminated, :p red, or disposed of in accordance with
Commission regulations. The report shall be filed within 5 days of the dsic the lesk test result is known
with the US. Nuclear Regulstory Commission, Region 1I, ATTN: Chief, Nuclear Materials
Licensing/Inspection Branch, 101 Murictia Strect, N.W,, Suite 2000, Atlanta, Georgia 3032). The report
shall specify the source Involved, the tesi results, and corrcctive action taken. Records of leak test results
shall be kept in units of microcuries and shall be maintuined for inspection by the Commission. Records
may be disposed of lollowing Commission inspection.

A0 A A 8 8 A 4 44 P A A A A
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CONDITIONS
Continued -

14, G. The periodic loak test required by this condition docs not apply to sealed sources installed and meintained
in readiness in spaccflight hardware or Yackup hardwere prior to lsunch,

H. Tuu for leakuge and/or contamination shull be performed by the licensee or by other persons specifically
licensed by the Commission or an Agreement Stute to perform such services.

15. Licensed material shall not be used in or on human beings or in products distributed Lo the public.

16. The licensee is authorized to transport licengod adendl on‘y in awmu with (he provisions of 10 CFR Part 71,
“Packsging and Transportstion ol Rnd:d‘dlve atcrial® .

-
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17. The licensce shall conduct & phynicnl inventory every 6 months to account fo: pﬂ sources and/or devices received
and possessed under the locu\k

W e W

18. This license does not A_uthonu the launch of licensed muterinls.

A

19, The licensee shall malatain records-of information related 10 decom - 14sioning at the licensee's facilities located
at the Goorgc C. Marshall Space Flight Center, Huntsville, Alsbama a specified in 10 CFR 30.35(g) until this
liccnse is terminated by the Commission.

20. In addition to the posscssion limits in eommlon 8, the licensee shall further resirict the possession of licensed
material Lo quantitics below lhc. minie um limbt spectﬁod in 10 CPR 30.35(d) for establishing dccommissioning
financial assurance.

B A0 A A A A

0 _ 6 & & |

21, Maintenance, repair, ticaning, replscement and disposal of foils contsingd in detector cells shull be performed only
by the device manufacturer or other persons specifically suthorized by the Commission or an Agreement State to
perform such services.

22, The licensee is authorized 10 hold rediosctive muterlal with a physical half-life of less thun 65 days for decay-in-
storage belore disposal in ordinary (rush provided:

A. Radioaclive waste to be dispostd of i this munner shall be held for decay a minimum of 10 half-lives.

B. Before disposel us ordinary trash, byproduct material shull be surveyed at the container surface witi:
appropriate survcy meter set on ils most sensitive scale and with no interposed shiclding Lo detcrmine that
its radioactivity cannot be distinguished -(rom beckground. All radiation lebels shall be removed or
obliterated.

8 88 8 48 A & &

A recoru of euch disposal permitted under this license condition shail be rotained for three years. The
record must include the date of disposal, the date on which the byproduct material wus placed in storage,
the radionuclides disposed, the survey instrument used, the background dose rate, the dose rate measured
at the surface of each waste contuiner, and the name of the individusl who performed the disposal.
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CONDITIONS
Continued -
23 The licensee shall not acquire licensed material in a sealed source or device that contains s sealed source unicss

2,

B 8 ¢ 8 0 5 e e s 03

the source or device has been registered with the Nuclear Regulatory Commission under 10 CFR 32.210 or with
an Agreement State.

Except as spocifically provided otherwise in this license, (he liceasee shall conduct its program in accordance with
the statcments, representations, and procedures contained in the documents, including any enclosur~s, listed below.
The Nuclear Regulatory Commission’s regulations shall govern unless the ststements, representations, and
procedures in the licensee’s applicstion and conuponds’ncle are more restrictive than the regulations,

" ) ' A ' . -
A Lelter dated July 28, 1995 with revised’ application (Apblicait has revised its rencwal application dated
September 6, 1994 to request & limited scope rather than s bread scope liconse.)

B. Letter dated Sep(ember 29, 1995 [Additional information about the Ilca.nl‘c'i Radistion Safety Program.)
c. Letter dated January 22, 1996 [Increase ltem 8.F, possession limits)

D. Letter dated Merch 15, 1596 [Correet quantity of iron 55 .so&oas, edd ud.mium 115m)

B

Reference to March 1, 1996 NRC letter extending expiration date of license per 10 CFR 30.36(2).

FOR THE US. NUCLEAR REGULATORY COMMISSION

DAVID J. COLLINS

e M IDTH é«gnwo(,/ Gl

Region 11, Diviglon of Nuclear Materials Safety
NAMULICENSE\01 06371 .26 101 Mariet treet, NW, Suite 2900

Allanta, Goorgia 30323-01%9

\

THR e e G

Lr‘f."'”i‘)’“ﬁ"f."v"o O 0 9 0T 8 5 0009 9 69009 5.0 990979099 80 09 .8 9 P 9 v F v 9 0




' 13-06-1996 1244 ©174% 40 HEA PROGRAM F.
L2UTrE FRUDVLC IS LHDO LOL1O0o0uuL LV - i vCr 2w i -UD MU ,:.'..'-.‘

September 5, 1996

Keith Walter
Smithsonian Astrophysics Lib

REF: IPL Quotation N1074-A
Dear Mr. Keith,

Please find attached specifications and drawings for
IPL’'e quotation number N1074-A.

Please note that terme of sale are ae follows:
1. Any change to the procedure after the
award of the contract will result in re-
negotiation of the price of the award.

2. Forty percent (40%) of the total price
will be required as a pre-paid payment.

Sources are to be received on site October 15, 1996.
If you have any Qquestions pleape feel free to

contact me at (818) 843-7000 x115. For technical
iesues please call Michel Gensini at x111.

Sincerely yours,

Rut auver

Mama ﬁé\TEEHnical and Customer Service

\TACiMeEN T
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Fabricate radioactive sources on MSFC-ouppu:d;led

substrates (22K), as follows:

i _{ Shell-1 sources, ® mm +/- 0,2 mm active diameter, Cadmium-
(TR ;
108 activity = 4.3 +/- 0.6 mCl, iron-85 activity = 1.9 +/. 0.3 mc(\ 7 wi $4970

2__| Sheli-3 sources, 7.25 +/- 0.2 mm active dlameter, Cadmilum- [’—\«.“\_J

108 activity = 2.8 +/- 0.4 mCl, Iron-65 activity = 1.2 +/- 0.2 mCl \7 oa | $4507

$4320

3 | Shell-4 sources, 8.40 +/- 0.2 mm active dlameter, Cadmium- \\_J
(1)
Lo

108 activity = 2,2 +/- 0.3 mCl, Iron-55 activity « 0.85 +/- 0.2 mﬁ&
4 | Shell-6 sources, 4.78 +/- 0.2 mm active ciameter, Cadmium-

109 activity = 1.20 +/- 0.2 mC!, Iron-66 aotivity = 0,82 +/- 0.1

L mCl q7\ @6 $4014
_

For each source, the Cedmium wiil be plated first, in the center

SUSES DS W SN S —

same for every source as the source activities scae with active

t 0f the source disk. The Cedmium thickness (which should be

diameter) shall not exceed 4000 Angstrom. The Cadmium will

then be overcoated with 1000 Angstroms of goid. On top of

this will be the iron, of thickness not to exceed 2000 Angstroms

e

RS W O S PRGRTY ABOUN WORRTR ——

1
24,611 $ |
[0 CRLVER Te ¥ 0N, §YH.: CL TR &4 4 OO 1
Brien Ram £S84 4-7743 4481 220-4 f
35 BOURCE:
Isotope Produots Laboratory  Tol G18-843-2000, ARNRUIF AMVeUer ——
1800 N. Keysione Route it chyas
Burbenk / TorAL Actwy ayE CAI10D  T73.5wmC,
CA 91804 s Fe S5 37 wQ.
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A final topeoat of gald, of diameter 10 +/- 0.2 mm and

thickness 50 micrograme / om', will be coated on all sources

to prevent oxidation of the iron.

After each of the above steps, each substrate shall be rinsed

in an ultrascnic cleaner to remove any loose particies.

A uniformity of 10% (1 sigma) In actlvity, over any 1 mm' area

shail ba achleved for each unit.

Leakage from the substrate, as messured by the alcohol

flushing method, must be at a lsvel below 10 nCl for sach

finished source.

isotope Products will ghip the finiehed sources back {0 MSFC

containers provided by MSFC.

To assiet with this fabrication, MSFC will provide :

1) Approximately 50 Identical goid substrate buttons, 0.623

ingh diemeter and 0.040 ingh thick.

2) Piating celis, 2 for sach Isotope (4 total)

3) Photomasking services If appropriste

items (1) and (2) will be fumnished within 1 week of order.
WROBPT MRS EA! POOBUITY ADOOLMNT MUMBER|

CAMD TOTAL

B PROBE WO

96 OELVEA 1o "
Brien Ramsey ESRde 4.7743
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REQUISITION A26049

September 9, 1996
Addendum to Attachment A, Statement of Work

The Statement of Work describee the methods by which
the radioactive sources will be prepared.

This letter is to certify that these methods are
typical of methods used to manufacture catalog items
routinely sold by Isotope Products Laboratories.

The primary method used is electroplating, a common
one for catalog items. The concentration of some
chemicals in the plating baths to be used to make
these products required by Requisition A26049

have been changed from standard formulations in order
to obtain the desired product. Much of the work
resulting in this formulation of plating bathe has
been accomplished in consultation with experts from
NASA, Marshall Space Flight Center. However, the basic
technique ie a standard one to obtain such radicactive

sources.

There is also a gold sputtering step which ie a
standard practice at Isotope Products Laboratories.

There are no unusual radiochemistry processes used for
these materials.

Ieotope Products Laboratories State of California
Radioactive Materials License 1502-70, which covers
the work we will perform.

For ISOTOPE PRODUCTS LABORATORIES

P /

“Geonard M Hendrickson
President
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