CP AAR CORP.

July 23, 2001

Kristina L. Banovac, Project Manager

Facilities Decommissioning Section
Decommissioning Branch

Division of Waste Management

Office of Nuclear Materials Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-001

Dear Ms. Banovac:

This letter is in response to your letter dated May 9, 2001, in which you requested additional
information regarding Thorium-230 at the Livonia, Michigan, site. You state that historically,
AAR considered only Thorium-232 and Thorium-228 as contaminants, since these are the
thorium isotopes in the thorium decay series. However, the Isotopic Thorium Results Summary,
which were provided to you on March 19, 2001, indicates the presence of Thorium-230, an
isotope associated with the uranium decay series. The ratio of Thorium-230 to Thorium-232 is
the same for all of the samples in the report, suggesting that the Thorium-230 is a contaminant
and not part of the background. In view of these results, you ask that AAR demonstrate whether
uranium or other thorium isotopes are contaminants at the Livonia site. You also ask for the
basis of selecting the samples for isotopic analysis, and to provide a background concentration
for Thorium-230.

Enclosed with this letter is documentation demonstrating that thorium was the only source
material used at the site. Also included is a laboratory report of a sample analyzed in 1990
which shows the same ratio of Thorium-230 to Thorium-232 as discovered in the samples
analyzed in 1995. The Thorium-230 most likely comes from the ores from which the thorium
was originally extracted. As explained in the referenced literature, uranium and thorium are both
present in Monazite and Zircon sands, the usual sources for thorium metals. Hence, the
Thorium-230, a daughter of Uranium-238, is present in the ore and is extracted with Thorium-
228 and Thorium-230 during refining.

Selection of the soil samples for isotopic analysis was biased to those that exhibited high
concentration of thorium when analyzed by gamma spectroscopy. This was done to ensure
analysis of the thorium contaminant rather than background thorium. No isotopic analysis was
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Selection of the soil samples for isotopic analysis was biased to those that exhibited high
concentration of thorium when analyzed by gamma spectroscopy. This was done to ensure
analysis of the thorium contaminant rather than background thorium. No isotopic analysis was
done on the background samples so we have no knowledge of background concentration of
Thorium-230.

Contrary to your assertion, AAR informed the NRC staff of the presence of Thorium-230 as a
site contaminant in a meeting on November 14, 2000, and included the isotope in the dose
analysis submitted on December 29, 2000. The meeting and follow-up submittal were in further
response to NRC comments on a revised remediation plan submitted on September 17, 1999.
Between the time the revised plan was first submitted and now, there have been two rounds of
comments and responses. AAR has repeatedly stated that it is prepared to move forward with
the remediation. The questions posed by your letter of May 9, 2001, do not impact the
fundamental plan submitted by AAR. It is evident from the record available to the NRC that the
thorium was the only source material used by Brooks & Perkins. Furthermore, the presence of
Thorium-230 has been fully considered and has only a second order impact on the dose analysis.

Since no further issues have been raised with regard to the revised site remediation plan, we
respectfully request that it be promptly approved. AAR is committed to executing the plan
without further delay.

Jpdisifer
d¢nt, General Counsel, and Secretary

HAP:jk
Encs.

cc: Barry Koh, B. Koh & Associates
Mark J. Wetterhahn, Winston & Strawn



ENCLOSURE

USAEC Form 2, Application for Source Material License dated January 10, 1957 —
License request to possess and process refined source material in the form of thorium
metal pellets (97% minimum, 98% typical thorium content) and magnesium-thorium
alloy (3% thorium).

USAEC Source Material License No. D-547 dated January 17, 1957 — Authorizing
possession of thorium metal pellets and magnesium-thorium alloy.

USAEC Compliance Inspection Report dated August 17, 1959 — Inventory at the
Livonia plant includes magnesium-40% thorium master alloy and magnesium-3%
thorium alloy

Brooks & Perkins, Inc., letter dated April 27, 1960 — Requesting license renewal and
stating its intent to purchase thorium as a 40% thorium 60% magnesium hardener.

Brooks & Perkins, Inc., letter dated July 18, 1961 — Requesting license renewal and
stating its intent to purchase thorium as a 40% thorium 60% magnesium hardener.

USAEC Source Material License No. D-547 dated August 9, 1961 — Authorizing
possession of thorium as thorium magnesium hardener containing not more than 40%
thorium and magnesium thorium alloy containing not more than 4% thorium.

USAEC Form 2, Application for Source Material License dated August 13, 1962 —
License request to possess 40% thorium 60% magnesium ingots.

Core Laboratories Analytical Report dated 03/23/90 — The ratio of Thorium-230 to
Thorium-232 is the same as reported in 1995.



REFERENCE

o NUREG-1717, Systematic Radiological Assessment of Exemptions for Source and
Byproduct Materials, Draft for Comment, December 1999
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UNITED STATES OF AMERICA
ATOMIC ENERGY COMMISSION

RPPLICATION FOR AEC LICENSE TO

TRANSFER, DELIVER, EXPORT, OR RECEIVE
URANIUM OR THORIUM SOURCE MATERIAL

— Form appraved
Budget Burcau No. 35-Ri02.2,

TRl /?9—

¢
2. PRIVIOUS AZC UCINSE NUMBZR.IF ANy, b .+

Pursuant to Code of Federal Regulations, Title 11— i "
Atomic Energy, Part 40—Control of Source Material e i . INSTRUCTIONS
\Te .
; AT X
T0: U, S. Atomic Energy Cammission, haeo-azies, DL : File—~o=55 copiss of this appiization with
Mr&mmmm{\ Ltin; LiCGl‘.Sii‘!g the U. S. Atomic Ensrgy Commission, P. O
NewYork23—Yr B . Box 30, Ansoaia Station, New Yock 23, N, ¥,
. Eranen - This application may be used for an originat
1, licensz or for the rzaewal of a license., In
) r— . -_l the case of a reaszwal, this application should
N:::)E . , . o v be reccived by the Commission on or before
ADDRESS BRO-)K,S &'. PT.-'RI(BJQ, II‘(C. 30 days before the expiration of thz pravious
© OF licensz. Complste blocks 1, 2, 3, 9, and if
APPLICANT 1950 We FOI’t« Street you combinz two or more of the activities of
(‘Eged; mmit 16, Hichigfm Producer, Processor, Distributor, Exporter, or
zor}.’e', Coasumer, complete each of the applicable
slete) L _—l blocks numbzred 4 through 8.
3 INVENTORY. (NVENTORY OF SOURCE MATERIAL. RAW ANO REFINED, AS OF ___s}_@!}m__m__ 9._.1_357_-:..8.(.)._.&3.9 .......................................

(§peci!y daze of last iaveatory)

INSTRUCTION.—Taclude all source material ia your possession or under your control, regardiess of location.
posasssion of but which i3 owned by others, whether or not they are licensces of the Commissioa.
owaned by other persons, listing the names, addresses, and quantities owned by cach.

4 yet removed from its place of deposit in pature.

Include any source material you have
Please specify that part of your inventory which is

Do not include ia this iaveatory roy raw source matecial not

(a) Raw Source Material

DESTRIPTION OF MATERIAL

ESTIMATED PERCENT
URANIUM OR THORIUM

QUANTITY IN
INVENTORY
Oross tons)

NAME AND ADDRESS OF QWNER. IF DIFFERENT FRO
THAT IN BLOCK | ABOVE

N PO e e

o Fan

(b) Refined Source Materiat

DESCRIPTION OF MATERIAL

GRADE
(Comm., CP,
USP, elc.)

PERCENT OF
URANIUM OR
THORUUM

NAME AND ADDRISS OF OWNER, IF DIFFERENT
FROM TRAT M BLOCK 1 ABOVE

GUANTITY
(L)

............................................................................ FONN MIEBE ENI G UMY a i te o mtaoserercaacnsacesciatematanasansceccaomoanmammwameo o=



- ]' Torm AEC-2 (i~47) A .

5. PROCESSORS. D IF YOU REQUEST AN ATOMIC ENERGY COMM!SSiON LICENSE TO CHEMICALLY PROCESS SOURCE MATZRIAL CH THIS BOX AND SUPLY THI INFORMATION

REQUESTED IN THIS BLCCK, AS WELL AS THE INFORMATION REQUESTED N BLOCKS 1. 2 3, AND &,
(2) THE APPLICANT CHEMICALLY PROCESSES SOURCE MATERIAL IN PLANTS LOCATED AT: (Thess plants include all of the plantsinwhich the agplicant will procass
source material under the termsof any license issued by the Commission.)

1.
2.
3, —
- .
4. i
(b) IN THE EVENT RISIDUES AND TAILINGS ARZ TO BZ DISCARDED PLEASE DZSCRIST THIST RISIDUES AND TAILINGS. THI FREQUINIY OF CISCARDS, THE PRO3ASLE SOUX

MATERIAL CONTENT AND THZ REASONS FOR NOT CONSERVING THE MATERIAL:

6. PISTRISUTORS. D {7 YO REQUEST AN ATOMIC ENSRGY COMMISSION LICENSE TO RECEIVE SOURCE MATERIAL FOR RESLLECTLY, WITHOUT ANY INTERMEOIATE PROCESSING.
CHECK THI3 BOX AND COMPLETE BLOCKS 1, 2. 3. AND 3,

% 7. CONSUMERS D 17 YOU REQUIST AN ATOMIC ENZRGY COMMISSION LICENSE TO USE SOURIE MATERIAL IN CHEMICAL ANAL 5 1S OR INTHI MANUFACTURE OF, OR FOR INCOR-
PORATION M. A\Y PRODUCT. CHECK THIS BOX AND SUPPLY THE INFORMATION REQUESTED IN THIS BLOCK AS WELL AS THZ INFORMATION REQUESTED IN SLOCKS 1, 2, 3, AND 9,

Usss
CESCRIPTION OF SOUACE MATERIAL TO BE USZD ESTIMATED ANUAL RS | IHDICATE WHETHER (1) AS ANALYTICAL REAGENT. (2) FOR INCANDESCENT MAN.
s TLES, (3) MEDICINAL. OR($) OTHER. I THE CASZ OF OTHER USES, DESCRIBE THE

PRODUCT, THE SOURCE MATERIAL CO\T:NT AND THE MANNER IN WHICH THZ
(Lb) PRODUCT WILL BE USED.

Thorium metdl pellets

8. EXPORTERS. D IF YOU RIQUEST AN ATOMIZ ENZRGY COMMISSION LICENSZ TO EXPORT SOURCE MATERIAL. CHECK THIS 80X AMD 3UPSLY THEI 8ALANCE OF THZ INFORMATION
REQUISTED IN THIS BLOZK AS WILL AS THE [NFOAMATION RIQUESTED IM BLOCKS 1, 2. 3. AND &, (F-'ote that approval on Form AEC-7 (s reguired for each ind/-
vidual export transaction.)

Name and address of each of your agzats who for your account will prepare Departmeat of Commerce “Shipper’s Export Declaration” (Form 7525-V), will
request permission to export on Focm AEC-7, aad will ship source material.

NAME OF AGEINT ADDRESS




UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON 25,D. C.

In Heply kefer Tot

kG-235 SOURCE MATERTIAL LICENSE
Eroolts & Feridas, Ine, License No. 5347

1550 ¥. Fort Sirest

Cetroit 16, #ieh. Dated:,

Attenticn: Mr, £. L, hesterdale
Gerntlemen:

Pursuant to the Atomic Energy Act of l95h and Section 40.21 of the Code of
Federal Regulations, Title 10 - Atomic Energy, Chapter 1, Part 40 - Control
of Source Material, you are hereby licensed to receive possession of and

title to six thoussnd (6000) poands of thorium metal pellets and two
tucusand {2000) pounds of sagnesius~thorius alloy during the torm of this
license f{or use in ite maaufaclure of v*n%ght and fabricated parts for
resals.

You are further licensed to transfer and deliver possession of and title to
refined source material to any person licensed by the Atomic Energy Commission,
within the limits of his license.

As = condition of this license, you are required to msintain records of your
inventories, receipts and transfers of refined source materiel.

This license is subject to all the provisions of the Atomic Energy Act of 1954
now or hereafter in effect and to all valid rules. and regulations of the U. 8.
Atomic Energy Commission. Except as herein provided, it is subject also to the
provisions of the Commission's proposed regulations, published in the Federal
Register July 16, 1955, Title 10, Code of Federal Regulations, Part 20, entitled
"Standards for Protection Ageinst Radiation™ until such time as said proposed
regulations or revisions thereof shall become effective regulations of the .
Commission. Notwithstanding Section 20. 2L(f) of said standards, labeling shall
not be required for laboratory contsiners such as beakers, flasks and test tubes,
used transiently in laboratory procedures during presence of the user.

et

Neither this license nor any right under this license shall be assigned or
otherwise transferred in violation of the provisions of the Atomic Energy Act
of 195k.

This license shall expire == Februsry 1, 1%5&.

FOR THE ATOMIC ENERGY COMMISSION

.......

Lyall Johnson
Chief, Licensing Branch
Division of Civilian Application

trcloeure.
. 10 CFBR 20
: Document Hoom cc: M. 1. Mann, INS with copy of application
Docket Officer
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COMPLIANCE IMNSPECTION REPORT

. Name 2ad addeess of liceasee 2. Date of jaspecticn

August 17, 1559
Brooks & Perkins Inc. - ’ N

1950 Vest Fort Street 5. Type of inspection yrsiin)
Detroit 15, Michigan i 10 CFR Pact(s) appliz:his
) azt(s) applintls

20 and L0

. Licenss munbez(s), issue and expication dates, scope and conditisas (including ameadments)

D-5L7 1-1-59 3-31-59 Scopat Licensed to receive posssession of and titlse to,
at tre above statad locatlon, 6,000 pounis of source
material in the form of thoriua matal pellets, thorium
magzrasium products containing wp to LOF thorium for uss

. in the manufacture of wrought and fabricated parts for
resale, ’ :

" Condltions: Licensed to transfer and deliver possession
of and title to refined source material to any person
licensed by the AEC within the limits of his licensec. f
Required to maintain fecotds of .inventories, rsceipts
and transfers of rofined source -materisl. License is
subject to all provisions of the AE Act of 1954 now or
hereafter in effect and, a1l valid rules and regulations
of ths USAEC, including 10 CFR 20, WNeither this license

i nor any right theoreundsr shell be agsigred or otherwise

‘ transferred, '

D-5h7 3-12-59 5-31-59  Scope: Expiration date changed to May 31, 1959,

Amendment F1 Csnditions: Mo change, -

D-SL7  6-1-59% 8-31~52 Scope: FBxpiration dats charged to August 31, 1959,

Amendment #2 Conditiors: Mo change,

o

. Taspection tindings (and.items of noncompliance)

In the rolling mill located at Livonia, Michigan, magnesivm-{i0f thoriun master alloy
is used in tre manufacture of HY3l alloy containing 3% thorium, - Oparatiors include
r2ltirg, casting, and rolling, ’

Tn the Detroit plant, located at 1930 Vest Fort Street, ell types of fabricating opera-~
tions are performed on HK31 alloy, the only thorium-conteining pateriel handled there,

In 1959, 3,600 pounds of raster alloy have been purchased to date, fbous 650 pounds were
on hard,”

N

About 3,50 pounds of HK31 alloy were in process at the time of inspaction, and about
Sh2 psunds of HK31l scrap wiere in process for recovery.

3

ke imventory of K31l on 7-31-59 was 2,791 pounds, & 650-pound increase froz 12-31-56.

(2]
t

va amount of H&3L alloy shipped in 1959 to date was 19,876 pounds,

Tre stuly entitled "Radiation Hazard Evaluation of Tnorium Alloy Processing Operations"
is included as Exiibit A of this report., Prepared by members of the University of Meh-
igan School of Public Health, it was previously submitted to DIZR,

‘v

—_The_omly_itema of_noncompliance noted during the inspection are es seb ozt below, (Continuad)

7.

Date of last peevicus inspection 8. Is "Company Confileatinl” information containzd in this repe? Yes ] No fr]
(Specity page(s) aad paragraph(s))

Nong

Disvarsumion:

Varvin M, Mann, Assistant Director ~lhugeng PR

Divizion of Inspection :

‘.T;sl‘é:’.;?,o:’. (OI’J‘.Z.) Approved byt L ZW&”N ..........................................
] oy C, Hagaman, Director

I, L. Price, Director ~Inopogtion-Division, LO0

Divigion of Licenaing and Regulation (st i

vashington (1 cy)

1 additioeal space s required for acy numbered item abiove, the continuation may be exteadsd to the reverss of this forarusing fool to head

format, faving sullicie

e

1y

lentifying eash item by cumber and neting "Continued™ on the face of form uader

soprialy item, I3—32080-3 N3 Slecanwant Pdtafles mersic

ot macgin ar top for bindiag, i
g




Continuation Sheet ['1
Brooks & Pericirs Inc.
Ostroit, Hichigan

fupust 17, 1959

Inspection Findings (Continued)

t
Eroois & Peridns were in noncompiiance with the termz of their license, wirich author-
izes recojpt of gource matarial at 1950 West Fort Stroect, Uetroit, in thet source
material is received, used, and stored a2t the Livonia plani., Sec Section 15 of this
report.

They were in noncompliance with Section 23.203 (e)(2) of 10 CFR 20 in that areas in
both plants in whilch more than 16,5 pounds of thorium are used or stored were not
posted., See Section 17 of this report.

They were in noncompliance with Section 20.203(£){2) of 10 GFR 20 in that containers
in which more than 1.65 pounds of thorium are transported, stored, or used were not

" labeled. See Section 17 of this report.

The above items of noncompliance were discussed with the licensee management, who
stated that the corrective actions detailsd in the indiceted ssctions of this report
would be undertaksn.



ontiruatish viesly oo
Brooks & Peridns Inc.
Batroit, Michigan

Avgust 17, 1959%

9. Persons Accompamying Imspector

The inspector was accompanied by U, M, Jezik of the COO Imspection Divisior, Tho
Dotroit Departrent of Health had besn notifisd of the schaduled inspection, ard they
rad notified the District FEnginser of ths Michigan Dapartment of Health,

! '

. TPersons Intervievad

The following enployees of Brooks & Periins ware interviewed, and they furaished

tho information given in this report: U, L, Westordale, Purchasing r.gent; Richard

Studer, Metallurgist; Livonia JH11 Uivislon; and Charles Sumeers, Asaistant Plant

}an\.gcr, Livonia HiY) Division, John, V. Hahenlas of the University of Michigan School
£ Public Health, who mads the radiation hazard evaluation for Brools & Perking, was

present and furndished information about the evaluation,

11, Orpandszotion

i, L, ¥esterdale, Purchasing Agent, hns administrative responsibility for the use

{ source material at Brooks & Perldns, ile is located at the Deiroit address, where
the genoral offices and plant are situated, He has baen dasignated es the certifying
official and handles all contacts vdth the AEC in regard to licensing. e keeps
records of purchases of thorium end sales of 3% alloy.

o =

fichard Studer, Metallurgist, is in cherge of the handling of source material in the
Livonia Mill Dirvision, vhere v is located,

Crarles Sumserg, Assistant Plant Manager, Livonia 431 Division, 1s in charge of ths
records of receipts, inventories, and trangfers of source material kaspt at Livonie,

12, Adainistrative Control

For t‘\’e cusborzrs of Brooks & Peridns 131 elloy (containing 3% thoriun, nominally),
the cwtowdrle & C license ruever a pu rs on the customsrls purchase order and on
th2 .molta & Periing nill oxder,

Brooks & Periinrs have on file copies of the AEC licenses of thelr zmajor customers,
such as The Mariin Compary end Boeing Adrcraft,

13, Pource iaterial Propran

In the rolling mill, Livonia Mill Division, located at 12633 Intsiter Koad, Livonia,

Michigan, master alloy containing LO¥ thorium (nominelly) is used in the manufacture

of LH31 alloy containing 3% thorium (rominally). About 60 vounds of master elloy

are used for one melt,

The op sevations perforied at Livonia include mltin", casting, and rolling, lore

datails on the pxoccs ap2 given in Exhibit A, "Radiation Hesard Dvaluation of Tho~

riwr Aoy Processing Operations," pages 3 end L.

In the Detreit plant, located at 1950 Viest Fort Street, all types of febricating

operations, dincluding forming, cutbting, "rr,laﬁn'v, end sanding, are perforzed on HK31
s handled at this

alloy. NH431 alloy is the only waterial conbaining thorium which L
plant,

1. Rezeipis, Inventories, and Transfers

he last purchage of 974 thoriue pellets was made on 3-10-SL, when LOD paunds vere
received, o thorium pellets have been purchased since the master alloy vecams evaila-
Lie,



1=
.

(=
AN2 Y

15,

Continuation Sheet #3
Broolts & Perkins Inc.
Detroit, Wlchigan

August 17, 1959

Fecolpts, Inventories, arnd Transfers {(Continued)

Tre following amsunts of magnesium-LoZ thorium master alloy in the form of 25-pound

‘notched ingots have becen purchased from Davison Cremical Compamy, Erwin, Tenrassee

in 1959 to date:

300 pourdsg, 2-h-59 300 pounds, 5~1-59
300 pounds,!2+27-59 300 pounds, 6-~156-59
1500 pourds, 3-9, 3-16-59 300 pounds, 7~20-59
300 pounds, }~21-59 300 pounds, 8~13-59

At the time of the inspection about 650 pounds of the master alloy were on hand et
the Livonia Mill Division,

At the time of the inspaction sbout 3,h50 pounds of 3% thoriun-magnesium alloy were
in process and zbout 542 pounds of 3% alloy scrap were in process for rocovery.

Tro inventory of 3% alloy on 7-31-59 was 2,791 pounds, This represented a 650-pound
increase over the inventory on 12-31-5(,

The amount of 3% thorium-ragnesium alloy shipped in 1959, was 19,876 pounds, (ihct
is, up o August 17, 1959, the date of inspection,)

Radiation lazard Fyaluation

A study dated May 18, 1959 and entitled “Radiation Hazard Evaluation of Thorium 41—
loy Processing Operations” was prepared for Brooks & Perkins by G, Hoyt Yhipple and
Jonn V, ilehemios of the University of Hichigan School of Public lHealth. This study
is included in this repori as Exhibit A, It was previously subnmitted to the Divisien
ol Licersing and Regulation in connection with the renewal of Brooks & Perkins! sourca
material licenze,

This radistion hazard evaluation was made in response to a lstter dated Decenmber 13,
1958 from J, G, Delangy to H, L. Westerdale.

A
On the final pege of their evaluation, Vplpple and liehemlas draw the following con-
clusions,

"The results of the survey reporied heroin indicate that the thorium al-
loy man:facturing as now perforred at the Brooks & Peridns plant in Livonia
does not produca hazardous amounts of airborne thoriwa dust, nor constitule
any violation of the AEC Regulations."

“is lomy as thorium processing at the brooks & Peridins plant is maintairad
a1

at the present level, no violation of the AEC regulations -should occur,
andd via do not feel that routine surveye are required.,”

Maste disposal. Thoriuwm may leave the brooks & Perkins plant at any of
several possible points.... firborne dust or liquid samples were colected
at these points and analyzed for thorium content., At no point werz vdues
found €0 te in excess of the Federal PFegister limditationy, when diluban
ani occupancy were considered,"

Location of Onerations

: Perldns to receive source material at 19350 Yack

Iicense D-5LT authorizes Broolks s
Fort Street, Detroit, Michigan., Since they are recelving, using, and storingss
material at the [ivorda #11) Division in Livonia, Michigan, they are in noncoml
ance with tle terms of their license.

[imadit T 4
H

Thig was brought to the attention of Richard Studer and i, L, Westerdale., Nr,
stated that Hrooks & Perldns would apply for an amendient to their license o ¢
use of source materiul af treir Livonis location.



Brooxs & Penmys

MAGNESIUM FABRICATORS

CENERAL OFFICES ANO PLANT
1950 WESYT FORT STREET

LIVOMIA MILL DIVISION
TASHMOO 5-3900 April 2?_, 1960

LIVOMIA, MICHIGAN

DETROIT16, MICHIGAN ROLLING MILL

4./ﬁ~ = TS
}II’. Jo Co Delaney : ) ST

Chief, Nuclear Materials Section o
Licensing Branch

/(%7
Division of Licensing and Regulation

. UNITED STATES ATCMIC ENERGY COMMISSIY
Washingten 25, D. C. .

Reference: Docket No, Lj0-235
§ License D-5L47

Dear Mr. Deleaney:

Enclosed is a report dated April 22, 1960 of the results of a survey conducted -
over the past ninety (90) deys by Dr. G. Hoyt Whipple and Mr, A, P, Kenneke,
covering radiation levels at our Iivonia Mill., BRased on the conclusions set
forth in Section 7 of the report,.we believe that we are justified in requesting
& reneval of our License D-SL7, and in requesting a thoritm allotmeat of 12,000
pounds per year. Inteat is to purchase thoriwm as a LOZ Th &0% Mg hardener,

A Gelman ccatinuous air sampling machine, of the metering type, has been purchased
and will be used to implement the recommendaticms of paragraphs b, ¢, and e of
Section 8. In complience with paragraph g of Section 8, release of spent pickle
solutions will be timed to avoid exceeding daily release limits, Other recommenda-~
tions in this section i.e., paragraphs a, £, and h, are complied with by our
retainer arrangement with Dr, Whipple. Paragraph c, if further sir sampling

indicates necessity therefor, will be met by modificaticn of processes sand/or
mschanicel equipment,

Very truly yours,

BROOKS & PERKINS, INC.

A

R. R. Studer S
Metallurgist [
RRS /hrm B
[
Attachrent "'/
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BrooOKS & PERAINS ;o

DETROIT 16, MICHIGAN
TAsSHMOO 5-59000

GENERAL OFFICES AND MILL AND IMOUSTRIAL
=

DEFENSE PRODUCTS DIVISION <b PRODUCTS DIVISIO;

1950 WEST FORT STREET —ﬁ LIVONIA, MICHIGA:

v July 18, 1961

Mr. J. C. Delaney

Chief, Nuclear Materials Section
 Licensing Branch

Divisidn of Licensing and Regulation
UNITED STATES ATOMIC ENERGY CQOMISSION
‘Washington. 25, D. C.

r\:f\r./r_‘ ~,
LT A T ol o 4
VUNETELNE

kaep

Refereace: Renewal of License D-5L7T
Dear Mr, Delaney:

Fnclosed are thrée copies of a report dabed Jume 21, 1961 by Dr. G. Hoyt
Whipple and Charles A, Pelletier entitled YRadiation Hazard Evaluatien ef
the Thorium - Magnesium Alley Productien at ths Livonia Plant, Breoks &
Perkins, Inc." Based on the summary and conclusions set forth in Sectien
1T of the. report, we request a renewal of our License D547 and request
2 thorium alldtment of 15,000 pounds per year.. Intent is to purchase

the thorium in the ferm of a 40F Th - 60% Mg hardener.

e intend to folloWw the recomendations set forth in Section VI of the
reports.
Very truly yours,

BROOKS & PERKINS, TNC.

H, M, Luemann

Matallurgist
(2 copies)
Attahment a/s
PRECISION ASSEMILIES — MAGNESIUM, ALUMINUM, TITANIUM, ZIRTOMNIUM, BERYLLIUM, HORAL,

SPECIALTY STEELS, COLUMEIUM, TANTALUM, MOLYOODEMUM AMNO SPECIAL ALLY
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FORM AEC-2 FORM APPROVED

P (2-61) BUREAU OF BUDGET NO. 38-RCO2
revious editions I’&R
are obsolete. UNITED STATES ATOMIC ENERGY COMMISSION File Copy,

APPLICATION FOR SOURCE MATERIAL LICENSE

Pursuant to the regulations in Titleﬂlo', Code of Federal Regulations, Chapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.

1. (Chac]t ona) 2. NAME OF APPLICANT .
O (a) New license BROOKS & PERKTHS, TNC. |
{0 (b) Amendment to License No. |3 PRINCIPAL BUSINESS ADDRESS . i
O (c) Renewal of License No.% :
(] (d) Previous License No. 1950 W. Fort St. Detroit 16, Mich. !

4. STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL BE POSSESSED OR USED
.

(2) 12633 Inkster Rd. Livonia, Mich. (b) 1950 W. Fort St. Detroit 16, Mich.ﬁ

2 SIMESS OR PCCUPATIO .| 6- ) IF APPLICANT IS AN INDIVIDUAL, STATE (b) AGE
&y Hagnesiun Snest & plate productign @ & fizensmip

{b) Maemesium sheet fabricators
7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED

The 40% thorium magnesium master alloy will be used to produce megnesium sheet 1
and plate containing a nominal 2% or 3% thorium et the Livonia plant.

N

™

o TSTATE THE TYPE OR TYPES. CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE,
POSSESS. USE, OR TRANSFER UNDER THE LICENSE
(a) TYPE' (b) CHEMICAL FORM (c) PHYSICAL FORM (Including | (d) MAXIMUM AMOUNT AT
’ : - % U or Th.) ANY ONE TIME (in pounds)

NORMAL URANIUM “|~ o= o 0

URANIUM DEPLETED IN
THE U-235 ISOTOPE

alloy of thorium and 0% th.-607 magnesium 3000.
ol magnesium - ingot '
(e) MAXIMUM TOTAL QUANTIT‘Y OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds)

15,000 combined master alloy plus sheet and plate containing 3% th. maximﬁm

9. DESCRIBE THE CHEMICAL. PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL
WILL BE USED, INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND
PROVIDING A THOROUGH EVALUATION OF THE POTENTIAL. HAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS.

For use in accordance with the procedures described in the licensee's application
dated Feb, 22, 1960, 4pril 27, 1960, and July 18, 1961

THORIUM . ‘,,~r

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUOING PERSON RESPONMSIBLE FOR RADIATION SAFETY PROGRAM (OR OF APPLICANT 1€
APPLICANT 1S AN INDIVIDUAL).
Applicant's lMetallurgical Supervisor has a B.S. Degree in Metallurgicel Engineering
with 14 years experience in Metallurgicel Research. He is responsible for the Rad-
igtion Safety Program as directed by Dr. G. Hoyt “Whipple, University of Michigen
School of Public Health who is retained as a consultant. Refer letter of 8/2/62

11. DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL BE USED TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE OR PROP-
ERTY AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9; H\_iCL.UDE: (a) RA_DIATION
DETECTION AND RELATED INSTRUMENTS (including flm badges, dosimeters, counters, air-monitoring and other survey equipment as appropriate. The
description of radiation detection instruments should include the type of radiation detected and the range(s) of each instrument.)

Surveys have been made under the direction of our consultant end his results are con-
tained in the reports dated 6/21/61 and &/2/62 enclosed with this spplication. Filn
badges are supplied and checked by Picker X-ray Corp., 851/ W, Mcilichols, Detroit,
idich., : : :

() METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE (for film badges, specify method of
calibrating and processing, or name supplier.)

Film badges supplied by Picker X-ray Corp.

L. 83”9

16—T6543-1



UNITED STATES
ATOMIC ENERGY COMMISSION B

; Bot of 1954, and Titls 15, C
3 z and m reliance on sta :
areby issued Quthorizing the li cen
ted balo ow; to use such maiterial for #l

gulations, Chapter 1,
n s ntations heretofora
ze to receive, possess and import
purpcee(s) and at the place( )

and {o deliver or transfer such material to persons authorized to receive it in
1o regulations in said Part.  This licensa shall be deem..d to contain the conditions
it 183 of the Atomic Energy Act of 1954 and is subiect cul applicable rules
ders of the Atomic Energy Commission, now or he ct, IICIL.J. ng Title 10
£ iegulations, Chapter 1, Part 20, “'Standards for P ainst Radiation,’” and
o Qny cond t'ons spscified below.
Liczacee L3, s
15
L fé
1. Nams . nfa )
™ Brooks & Peridins, Inc. - ianch: 81
5 Addrese 1950 West Fort Street s BRI 2
. a = £}
Detroit 16, Hichigen S
Augast 31, 1962 =
. - 5. Docket No. g
fttention: Mr. H., M. Luehmann g :
gl
llﬂ-—? 235 g :
6. Source Material 7. Maximum quantity of source material which |&]
licensee may posssss at any one time under |[Bi!
Thoriuvm as thoriws magnesium e Hoonse > 7 ' 2l
hardener containing not more than L g
thoriwm and magnesiwm thorim alloy WL iF
esn thousand (15,000) pounds Stk
containing 1ot more than L% thorium. ? B
CONDITIONS
8. Authorized use (Unless otherwise specified, the authorized place of use is the licensee’s address

stated in Item 2 above.)

For use in accordance with the procedurss described in the licanseels
applications dated February 22, 1560, April 27, 1960, and July 18, 1961

For use at the licensee?!s facilities at 12633-7 Inkster Rocad, Livonia,Michigan
and for use of magnesiwm thorium alloy conbaining not more tnan Lhe thorium
by welzht at the above stated location,

For t‘ne U. S. ATOMIC ENERGY COMMISSION
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"’" CORE LABORATORIES

lm:ematmrd
& Lt/ Crmemer (oresiiy
12649 Richkeld Court
Livotna, Michigan
481
LABORAIORY TESTS REBSULTS 113 462-3200

u3/23/90

ey

.::”J:}?I :«q;xg’!w )ge;l schafer, i ..

% 4"3)"\ v &W

SAMPLE NUMBER:0001 DATE RECEIVED:01/24/50  TINE RECEIVED;08:37  SAMPLE DATE:01/24/90  SAMPLE TINE:08:37
PROJECT ID:50il Sample SAMPLE [D:Sofl Sample REM:1x1 gal ean

BN g d

S st TSt zel HEASIR iR Joare s Teomica
Thorium 230, Total 2.9 BGi/g 03723/90 CAS
Thorium 230, total, errar, +/- ' 8.$ eile 03/23/90 CAS
Thorium 230, totel, LLD 0.é pei‘y 03723/%0 CAS
Thosium 232, tatal 1.4 plifg 03/23/90 CAS
thorium 232, total, error, #/- 0.6 ptifg 03/25/50 CAS
Thorium 2%2, total, LLD 0.3 pCi/sg 03723/9¢ CAS

12649 Richfield Court

- : Livenia, H;WOQMSO
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CORE LABORATORIES

DETECEION, LINEIT 53

o8
P R A

BN P ¥, M AN g o o prrey ey 31

KETIO, BEFERBACE

12648 Richfiald Court
Lvoma, Michigan
48150
BUALITY ASSURANCE REFORT (313) 462-3900
03/23/90
ANALYS1S DUPLICATES REFERENCE STANDARDS KATRIX SPIKES
ANALYSIS  [ANALYSES  [ANALYSIE  JAMALYZED  [DUPLICATE [RPD or TRUE PERCENT  [ORIGINAL  |SPIXE PERCENT
TypE SUB-TYPE 1.D, VALUE ¢A) JVALUE ¢B) (]A-G]) VALUE RECOVERY VALUE ARDED RECNVERY
PARANETER  Thot: S DRTE/ TINE, ANAL YZE0Y3/28760.  14520" i BC; BATEH NUNBER: 102489
JOCTECHION LINE R METUOTREFERERLE S o S FECHNICIANICAS
STAHDARD
BUPLICATE 2.4
1. G5, BATCR: KilMaFR: 162490
S TECHNICTANSEAS
N e, Ao R e T vy AL g = ] aRInht:
PARAHETERETH: > DATE/T IME. ANALY €0 U3 " GE. BATCH NUMBER 110249+
DETRCTY XSMEIHDO. REFERENCES "t S e TEGHNICTANICAS
A ; b
PARANETER i tHSE i, 232 ST SRRl ) ey BATEZY IHE . AVALYFCD 1 83/8 T e, BATCH, NUMRER : 102492
s UM TSTRE T ] i Ca TR TECHMICTANSTAS

DUPLICATE  |prep P00305- 1 1.9 14 30.3 1
PARAMETER - THAF i 230 TRatal. BREAG ST TUONTEATIME “ANALYZRD © T GCT BATCH, NUMBER: 103493
TIOK LN LA UNITS spE /g AMETHOO REFERENCE T " TECHNICIAN:CAS
-x,u‘;. 1 T 0903 'yl i BRI
DAYE/TIME ANALYZED 'BATCH NUMBER:102494
g METHO0 REFEREN L TECHMICIACAS

) 12649 Richfield Court
- . Livonia, Ml 4B150
APPROVED BY: 4”&' g 4_(-,_[3&“ E; < ¢343) 462-3%00

PAGE1

#¢ = Not Calculable Due to Vslues Lowar Than The Dectsstion Limit

Quality Control Acceptance Criteria:
Blankdeesisvosasisnansprupnat
Reference Standards,..eevas?
Ouplicates......

(711 -7 Y re T T 'S |

IDQO"=

Analyzed Velue <= The Detectien Limit

100 +- 10 Pergent Recovery . .
20% Relative Percent Difference, of +- The Detection Limit
100 4« 25 Percent Racevery

1
{2}
(3)
£4)
53
{8)

EPA 600/4-79-020, Methods For Choemice! Apalysis of Water and Wastes, March 1983
EPA SH-B4S, Test Mothods for Evaluating Sotid Waste, Third Edition, “?‘Y?ﬂ‘hef 1988
Standard Methods For the Examination of Water ard Westewater, 16th Edition, 1985

EPA 400/4-R0032, Preacribed Procedures for Measurement of Radicactivity in Orinking Water, August 1980

fFederal Register, Friday, October 26, 1984 (40 CFR Part 136) )
EPA 600/8-78-017, Wicrebiological Nethods for Monitoring the Environment, Decembe
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