
4, 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.  

S" erely urs, 

d . lsTi1 d t, 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 

NUREG-1717, Systematic Radiological Assessment of Exemptions for Source and 
Byproduct Materials, Draft for Comment, December 1999



FOp"" AEC-2 UNITED STATES OF AMIERICA 

ATOMIC ENERGY COMMISSION 

APPLICATION FOR AEC LICENSE TO 
TRANSFER, DELIVER, EXPORT, OR RECEIVE 
URANIUM OR THORIUM SOURCE MATERIAL 

Pursuant to Code of Federal Regulations, Title II
Atomic Energy, Part 40-Control of Source M, aterial 

TO: U, S. Atomic Energy Commission . , 
P.-" Du~.~u 2 St•a"ton' Attn; LicenS ig 

2F., a23, e. Y-

MCOXKS & FTERKIINIS, INC.  
1950 W. Fort Street 
Detroit 16, Michigan

-l 

J

• Form asppoved 
Budget Irurcau No.03S-Rc;YL-.

2. PRT-VIO(US AEC LICENSE NUMKER. IF AY.r .  

S.................. ý*.: .......... _z ......

I.
INSTRUCTIONS

Fil=t-. copis of this appiica:tion wis:h 
the U. S. Atomic Energy Conmmission, P. 0 
Eýox 30, Ansonia Station, New York 23. N. Y.  
This application may be used for an original 
license or for the renewal of a license. In 
the case of a renewal, this application should 
be received by the Commission on or before 
30 days before the expiration of the previou3 
license. Complete blocks 1, 2, 3, 9. and if 
you combine two or more of the activities of 
Producer, Processor, Distributor, Exporter, or 
Consumer, complete each of the applicable 
blocks numbered 4 through 8.

3.:INVENTORY. INVENTORY OF SOURCE MATERIAL, RAW AND REFINED, AS OF --- 80.. .. .... 80 .lbs.  
(Specify daze of last inventory) 

INSTRUCTION.-Tnclude al source maaterial in your possession or under your control, regardless of location. In:lude any source material you have 
poss--sion of but which ig owned by others, whether or not they are licensees of the Commission. Please specify that part of your inventory which is 
owned by other persons, listing the names, addresses, and quantities owned by each. Do not include in this inventory any raw source material not 

G; yet removed from its place of deposit in nature.  

(a) Raw Source Material

DESCRIPTION OF MATERIAL

(b) Refined Source Material

DE.SCRIPTION OF MATERIAL

mirdtm=-, 981 typicaLl) 
S....................................................................

ESTIMATED PERCENT 
URANIUM OR THORIUM

I I

OUANTITY IN1 
INVEN•TORY N AME= AND ADDRESS OF OWNER. IF DIF"FERENT FRO 
.VTOrY•I) THAT IN BLOCK I ABOVE 

---------------------------------- ------ ---------- I-----------------------

--------- ~ ~ ~~ , ----- -- - -- - -- - - -. - --- -- --- --- -

. :. .:...... -; .:i. i ............... ................-- --------------

---- ---- -------------------------- ----------- m- r, - -CO -r~ -, -1------------- --- --- ------------------------------------ -------

r1.  

NAME 
AND 

ADDRESS 
' OF 

APPLICANT 

(Stree ' 
dltv, 
zone, 
stcde)

L_

------------------------------------------ ------- ------------



FomA__-t 4-7

5. PROCESSORS. El IF YOU REQUEST AN ATOMIC ENERGY COMMISSiON LICENSE TO CHEMICALLY PROCESS SOURCE MATERIAL. C-iEZK THIS BOX AND S*J'PLY THE IVFOR;.AT!-ý% 
REQUESTED IN THIS BLOCK. AS WELL AS THE INFORMATION REQUESTED IN BLOCKS I. . 3. AND 9 

(a) THE APPLICANT CHEMICALLY PROCESSES SOURCE MATERIAL IN PLANTS LOCATED AT: (These plants include all of the plants in -hich the ap,'plicant •ill process 
source material under the terms ofany license issued by the Commissiron.)

I. 

3.  

4. -

(b) IN THE EVENT RESIDUES AND TAILINGS ARE TO BE DISCARDED PLEASE DESCRIBE THESE RESIDUES AND TAILINGS. THE FR--CU_'ENCY OF DISCARDS. THE PRO-3kBLE SOUNCE 
MATERIAL CONTENT AND THE REASONS FOR HOT CONSERVING THE MATERIAL:

6. DISTRISUTORS. IF YOU REQUEST AN ATOIC ENERGYCOM MISSION LICENSE TO RECEIVE SOURCEMATERI.L FOR RES±.LE-rO'LY. WITHOUTANYIVITERMEOIATE PROCESSIN,3.  

CHECK THIS BOX AND COMPLETE BLOCKS 1. 2. 3. AND 9.

7. CONSUMERS. L IF YOU REQUEST AN ATOMIC ENERGY COMMISSIOtt LICENSE TO USE SOURCE MATERIAL IN CHEMICAL AN,'tLYSIS OR INTHE MANUFACTURE OF. OR FOR INCOR.  

PORATION IN. ANY PRODUCT. CHECK THIS BOX AND SUPPLY THE INFORMIATION REQUESTED IN THIS 9LOCKAS WELLASTHE INFOR%:ATIOD REQUESTED IN BLOCKS I. 2. 3. AND 9.  

LSES 

DESCRIPTION OF SOURCE MATERIAL TO BE USED ESTIMArEO ANNUAL RE- INDICATE WHETHER (I) AS ANALYTICAL REAGENT. (2) FOR INCANDESCENT ,MAN.  

OUIREMENTS TLES.(3) MEDICINAL. OR(4) OTHER. I;' THE CASE OF OTHER USES. DESCRIBE THE 

PRODUCT. THE SOURCE MATERIAL CONTENr. AND THE M, NER IN WHICH THE 
PRODUCT WILL BE USED.  

_______________________(Lb.) _________________________________to _________ 

Thorium metel pellets 6000 lbso magnesium - Thorium vrougit prodacts vwhtich 
------------------ --- lb ---------c~ito e ~~ 

(Thorium content to be 97% wrought form or as fabricated parts.  
-- ------- ----- ---.-- -_--- --..---- ---.----- ---- --.-..... ... .... .. ...... .. ...--- -- --- -- ------ ----- -.--- ---- -- -- ------ ---- ----.-------- ------- ----- --- ----- ---

?dninum., 98~ typical) 

,agnesitum Thorium Sheet, 2000 bs•s.• To be feso.d to _icens9d customarv as 
plate & Extrusions 
Tharl.um) fabricated parts.  --------... ... .. ...... .. ... .. .. .. .. .. -- ---------------------...- --........................... ------------ ------------ ----------- ------------ ----------

9. EXPORTERS. D] IF YOU REQUEST AN ATOMIC ENERGY COM.IMISSION LICENSE TOEXPORTSOURCEMATER;AL. CHECKTHISE:O AN3SUPPLYTHEBSLANCEOFTHE INFORMATION 

REQUESTED IN THIS BLOCK AS WELL AS THE INFORMATION REQUESTED IN BLOCKS I. 2. 3. AND 9. (N'ore that approval on Form AEC-7 is required for each indi

vidual export transaction.) 

Name and address of each of your agents who for your account will prepare Departmm. of Commerce "Shipper's Expo., Dcclaratior" (Form 7525-V), w.  

request permission to export on Form AEC-7, and will ship source material.

NAME OF AGENT "A DDAESS

-----------------------------------------------------------------------

------------------------ ---------------------------------------- - -------- -- -------------------------------------- - - - - - --

A.rForm AXEC-2-. ("74)



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON ZS. D. C.  

In !vfezr To% 
40-235 SOURCE MATERIAL LICENSE 

Z.•x•ks .& f~ora, Inc. License No. 

190 . Frt StreetDated: 

Ge-tlejm' 

Pursuant to the Atomic Energy Act of 1954 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 tousiand (60W0) poomds of t•h•riu matll pellets and two 

t4osamd (2000) pounds of zansiwa-thorim alloy daring the tcrz of tliz 
license for .•Ae In tz.e waaufacture of vrotght and fabricated parts for 
resa3.eo 

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 a condition of this license, you are required to .maintain records of your 
inventories, receipts and transfers of refined source material.  

This license is subject to all the provisions of the Atomic Energy Act of 1954 

now or herea•fter in effect and to all valid rulesand regulations of the U. S.  

Atomic Energy Commission. Except as herein provided, it is subject also to the 

provisions of the Commission's proposed iegulations, published in the Federal 

Register July 16, 1955, Title 10, Code of Federal Regulations, Part 20, entitled 

"Standards for Protection Against Radiation" until such time as said proposed 

regulations or revisions thereof shall become effective regulations of the 
Commission. Notwithstanding Section 20.24(f) of said standards, labeling shall 
not be required for laboratory containers such as beakers, flasks and test tubes, 

used transiently in laboratory procedures during presence of the user.  

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 --n 1 i 

FOR THE ATOMIC ENERGY CCWISSION 

Lyall hnson 

Chief, Licensing Branch 
Division of Civilian Application 

i.1 Cio TF 20 

cc: Document hoom cc: M. M. lann, I14S with copy of application 
Docket Officer



COMPLIANCE INSPECTION REPORT

L. Nane and addr-ss of ltencee 

Brooks & Peii~dns Inc.  
1950 West Fort Street 
Detroit 16, Michigan

2. Da,-e of inspcdotica 

August 17, 1959 

3. Type o. inspeccol. tizal 

10 CFand 

20 and 4,0

5. IJC•eCS'. RtUnbM':(s), iist: c:Vl expicat tlo da- s ope aad n cditins (ic.hdig anandtis) 

D-5h7 1-1-59 3-31-59 Scope: LUcersed to receive possession of and title to, 
at the above stated location, 6,000 pounds of source 
material in the form of thoriuwm metal'pellets, thoritu.
ma-gnsium products containing up to L0% thorium for use 
in the manufacture of wrought and fabricated parts foi" 
resalo.  

Conditions: Licensed to transfer and doliver possession 
of and title to refined source material to any person 
licensed by the AEC"Nithin the limits of his license.  

Required to maintainriecoids of..inrventories, r3ceipts 
and transfere of refined source material. License is 
subject to all provisions of the AE Act of 195h now or 
hereafter in effect and all valid rules and regulations 
of the USAEC, including 10 CFR 20. Neither this license 
nor any right thereunder shall be assigned or otherwise 
transferred.  

DL-57 3-12-59 5-31-59 Scope: Expiration date-changed to May 31, 1959, 
Amendment 111 Corý'.iticflsz NO change, 
D -57 6-1-59 8-31-59 Scope: Expiration date changed to August 31, 1959, 
Amendment #12 Conditions: 1o change,

6. Ihnpectioa zfidings (aacd.iterns of noacorpliincc) 

in the rolling mill located at Livonia, Michigan, magn-sium-1Li thoritum master alloy 

is used in the manufacture of K•31 00lloy contain-ing 3% thoritum. Operations include 

r:A~tirg, casting, and rolling, 

in the Detroit plant, located at 1950 West Fort Street, all types of fabricating opera

tions are performed on M311 alloy, tihe only thorium-containing material handled there, 

In 1959, 3,600 pounds of r.stor alloy have been purchased to date. About 6•0 pounds were 
on harWd.  

About 3,450 pounds of I-E31 alloy were in process at the time of insp-2ction, and about 

51,2 pounds of MK31 scrap were in process for recover(.  

The inmentory of HK31 on 7-31-59 was 2,791 pounds, a 650-pound increase fr:)m 12-31-58.  

T1ho as-ount of 1[K31 alloy shipped in 1959 to date was 19,876 pounds.  

The study entitled "1 -adiation Hazard Evaluation of Thoritm Alloy Processir.n Operations" 
is included as Exdibit A of this report. Prepared by members of the U.niversity of Mich
igan School of Public Health, it was preiously subnitted to Dd'-R.  
T!_r•y ra~fcnopiaco.ted~dcir4gthsins t~onk ree s., ou-t be 1 07;_.( Continued) 

7. D.it: of lst previous imop ctiont S. t .Cot n q ConihaCntiat" in'o.miation conta. . . .(d iii tii .',.::. E'lE 1 No ] 
(Specy' paýe(s) atcd paragraph(s))

D:si-,nn-rto',: 

M•.vin K.. M.ann, Assistant Director 
Division of Inspection 
"'ashin ten (orig.) 

1. L. Price, Director 
Division of Licensing and ReguL.ation 
Washington (1 cy)

A ,b y : 1...... / ...... .... ........................ .....  
Itoy C. Ilage.an, Dir'ector 

S.... 1n pl c ti onl..D ivi i o-nl . COO .........................  

S ... teza m a - -2 - 8,-195.9 ..... ....................

1( a-i, !.t oI spt." is r fqored fo any nunlercd ite abn thf. Coll tiat! c~m wtay 1'be ý: (iXt U. to 'CS re oý t.':t. fo u uig il foot to h11-0 
(tt!1'o:!!, Imxt'itt stiCii.rgiat at top for bit idit, i .!et nst ,.ch i-Cto b) :,r b and noting "Co:tiinmtd" o:t s.e f.ace of formitt undier



Continuation Shieet :'-i 
Brooks & Perkirs Inc.  
Detroit, Itichigarn 

August 17, 1959 

6. Inspection Fiwlings (Continued) 

Brooks & Perkins vare in noncol:Opli:yan.Ze n.th thc tor=z cf their tnse, VOich author
izes reca~pt of source w.aterial at 19�5 oet Fort Street, Detroit, in that source 
waterial is received, used, and stored at the Livonia plant. fSee Section 16 of this 
report.  

They i.ere in noncompliance vwith Section 20.203 (e)(2) of 10 CFR 20 in that areas in 
both plants in vhich more than 16.5 pounds of thoriuum are used or stortd were not 
posted. See Section 17 of this report.  

They were in noncompliance with Section 20.203(f)(2) of 10 GFR 20 in that container3 
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 r-anagement, who 
stated that the corrective actions detziltd in the indicated sections of this report 
would be undertaken.



Brooks & Perkird Ir.z.  
WDtroit, Miichigan 

Augast 17, 1959 

DETAILS 

* 9. 1'e 'oos Accomrnanyitv: insnccto .  

SThe inspctor vias acconpanied by R. t. Jezik of the COO Inspection Division. Th
Detroit Departrzent of Health had been notified of the scheduled inspection, and they 
had notified the District Engineer of the Michigan Departnent of Health.  

LO. Persons Interviev:ad 

The follovting "employees of Brooks & Perkins *.,:ore interviewed, and they fur...ished 
tho information given in this report-: H. L. Westordale, Purchasing Agent; Richard 
Studer, Hetallurgisti Livonia .J2ill Division; and Charles Su--ers, Assistant Plant 
Mtanager- Livonia Mill Division. John, V. lteher-ias of the University of kiichigan School 
of Public Health, who made the radiation hazard evaluation for Brooks & Perkins, Nwas 
present and furnished information, about the evaluation, 

11, Organization 

H. L. -.est.erdale, Purchasing Agent, hns a(rdinistrativo responsibility for the use 
of source material at Urooks & ?erkins, He is located at the Detroit address, where 
the general offices and plant are situated. He -as been designated as the certifying 
official and handles all contacts vith the AEC in regard to licersing. le keeps 
records of purchases of thorium and sales of 3% alloy.  

Richard Studer, )Metallurgist, is in charge of the handling of source material in the 
f ivonia Mill Division, There Ir is located, 

CGarles Suczm.e'rs, Assistant Plant Manager, Livonia Mill Division, is in c-arge of the 

records of receipts, inventories, and transfers of source taterial kept at Livonia.  

12, Administrative Control 

ior the ,custom-ers of Brooks & Perkins 11K-31 alloy; (containin. 3% tho~rium, nominally), 
custon-drls kEC license nuober appears on the custo:arls purchase order and on 

the Dreooz & Perkinso mil! ordoer.  

Brooks & Perkins have on file copies of the AEC licenses of their major customers, 
such as The Martin Comparv.' and Boeing Aircraft, 

13. "onre jlroranri 

In the rolling mill, Livonia ,Mill Division, located at 12633 !n2--ster head, Livonia, 
Michigan, master alloy containing bOX thorium (noz.-yv-l•) is used in the manufacture 
of [HK31 alloy containinng 3%1 thorium (nominally). About 60 pounds of raster alloy 
are used for one melt.  

.-he operatioa- perforined at Livonia include melting, casting, and rolling, More 
details on the process an- given in Exhibit A, "Radiation Hazard Evaluation of Tho
rinum Alloy Processing Operatlonsj," pages 3 and ,.  

In the Detroit plant, located at195)0 Vlest Fort Street, all types of fabricating 
operations, including for;ing, cubting, aelding, and sanding, are perforzed on MK31 
alloy. i{h31 alloy if; the onl, mraterial containing thorium wkhich is har-ded at this 
planta.  

15. [Reein,. 1 _Inoentories,• anrd Transfers 
':1, Unst i,.rchaic-e of' 97;1 thoriua pellets Ias c.nic o, 3-10-58, when :0 counds wore.  

rvceived. lio thoriun pellets have been purchased siice the -,aster alloy becan-- availa
bie.,



Continuation Sheet #3 
Brooks & Perkins Inc.  
Detroit, IWiehigan 

August 17, 1959 

lL:. Receipts, Inventories, and Transfers (Continued) 

The following amounts of magnesium-4.0% thorium raster alloy in the form of 25-pound 
notched ingots have been purchased from Davison Chemical Company, Erwin, Tennessee 
in 1959 to datet 

300 pounds, 2-N-59 300 pounds, 5-1-59 
30) pounds,'2r27-59 300 pounds, 6-16-59 

1500 pounds, 3-9, 3-16-59 300 pounds, 7-20,59 
300 pounds, 4-21-59 300 pounds, 8-13-59 

At the tire. of the inspection about 650 pounds of the master alloy w'ere on h'and at 
tin Livonia iill Division.  

At th'e time of tin inspection about 3,050 pounds of 3?% thori u-magnesium alloy wore 
in process an.d about 502 pounds of 3% alloy scrap were in process for rocovery.  

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

TVr amount of 3% thoritLm-ragnesixum alloy shipped in 1959, was 19,876 po'unds. (Th t 

is, UP to August 17, 1959, the date of inspection,) 

15, Radiation Hazard Evaluation 

A study dated May 1Q, 19"9 and entitled "Radiation Hazard Evaluation of Thorium Al
loy Processinj Operations" was prepared for Brooks & Perkins by 0. Hoyt W.•Ipple and 
John V, te"1•hias of the University of Lfichigan School of Public Health. This study 
is included in this report as Exhibit A. It was previously submitted to the Division 
of Licensing and Regulation in connection with the renewal of Brooks & Perkins' sou-ce 
material li cense.  

This radiation hazard evaluation was made in response to a letter dated DeceNber A.i, 
!956 from J. C. Delarmy to H. L. Westerdale.  

On the fina! page of their evaluation, Whipple and Dehenmias draw the followxinG car,
clus ions.  

"The results of the survey reported herein indicate that the thorium al
loy manufacturing as now perforred at the brooks & Perkins plant in Livon•i 
does not produce hazardous amounts of airborne thorium dust, nor constitute 
any violation of the AEC Regulations." 

"is lon. as thorium processinC at the brooks & Perkins plant is maintairnd 
at the present level, no violation of the AEC regulations should occur, 
and wo do not feel that routine surveys are required." 

"A(aste disposal. Thorium ma; leave the brooks & Perkins plant at any of 
several possible points.... Airborne dust or liquid samples w:ere colected 
at these points and analyzed for thorium content. At no point were vaues 
found to be itx excess of the Federal R•-ister limitations, whlten diluta•n 
arni occupancy were considered," 

16, Location of Oerattons 

License D--5!,7 authorizes Brooks & Perlkýins to receive source material at .950 Test 
Fort Street, Detroit, "ichigan. Since they are receiving, usinjg, and storinz•.s:-,ce 
material at the Livonia hall Division in Livonia, Michigan, they are in noncoDl!
anc' with tV.e terfsLs of their license.  

Tids vas brought to the attention of Richard Studer and H. L. AVesterdalr:. M.'r. latoerdale 
ntated that Brooks & Perkins- aouhi arply for an a.endownt to their license to czeve 

use of source materival at their Livonia location.



'C ORP 0,? A rCO 

MAGNESIUM FABRICATORS

GENERAL OFFICES AN. PLANT 

1950 WEST FORT STREET 

TASH -MOO 5"5900

DETROIT 16, MTICIIIGAN 

April 27, 1960

ROLLING ,MILL 

LIVONIA MILL DIVISION 

LI VO•N IA. M ICHIGAN

I I

Fi, ! i%1'5 {

Xr. J. C. Delaney 
Chief, Nuclear Materials Section 
Licensing Branch 
Division of Licensing and Regulation 
UNITED STATES ATCKIC -ERGY COMMISSICM 
Washington 25, D. C.

Reference: Docket No. 40-235 
License D-547

Dear I-fr. Delaney: 

Enclosed is a report dated April 22, 1960 of the results of a survey conducted over the past ninety (90) days by Dr. G. Hoyt Whipple and Mr. A. P. Kenneke, covering radiation levels at our Livonia Hill. Based on the conclusions set forth in Section 7 of the report, we believe that we are justified in requesting a renewal of our License D-5%7, and in requesting a thoritn allotment of 12,000 pounds per yearj Intent is to purchase thorium as a 40% Th 60% Xg hardener.  

A Gelman ccntinuous air samoling machine, of the metering type. has been purchased and will be used to implEment the reccmmendaticns of pa-ragraphs b, c, and e of Section 8. In compliance with paragraph g of Section 8, release of spent pickle solutions will be timed to avoid exceeding daily release limits. Other recommendations in this section i.e., paragraphs a, f, and h, are complied with by our retainer arrangement with Dr. Whipple. Paragraph c, if further air sammling indicates necessity therefor, will be met by modification of processes and/or 
mechanical equipment.  

Very truly yours, 

BROOMS & PERLiNS, INC.  

R. R. Studer RRS/h, -tallurgist ,- ---

A t tach 'r.-t

_2• s 
i") -: I



B3R0 OKYS & P ViR lrivNýj§i 
I N C 0 R P 0 R A T E: 0 " 

DETROIT 16, MNTICHIGAIN 

TAs irMo o 5-5900 

GENERAL OFFICES AND 
MILL AND INOUSrIA

DEFENSE PRODUCTS DIVISION 
PRODUCTS DIVISIOG 

1950 WESi FORT STREET 
LIVONIA. MICHIGA: 

July 18, 1961 

Xr. J. C. Delaney 
Chiefj, Nuclear Materials Section / ; " 

Licensing Branch 
Division of Licensing and Regulation JUL 20 ) 
UNITED STATES ATOMIC ERM-IRGY CO,,MISSION Li u,.,.  

Washington 25, D.C.  

Reference: Renewal of License D-5h7 

Dear Mr, Delaney: 

Enclosed are three copies of a report dated June 21. 1961 by Dr. G. Hoyt 

rhnipple and Charles A. Pelletier entitled IlRadiation Hazard .Evaluation of 

the Thorium - Magnesium Alloy Production at the Li vonia Plant, Brooks & 

Perkins, Inc.". Based on the summary and conclusions set fort- in Section 

II of the.report, we request a renewal of our License D-547 and request 

a thorium allbtment of 5_,000 pounds per year. Intent .is to purc-hase 

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

We intend to follow the recommendations set forth in Section VI of the 

report.  

Very truly yours, 

BROOKS & PERaiCNS, INC.  

H. M. Luelmiann 
Metallurgist 

(2 copies) 

Attaianent a/s
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FORM AEC-2 FORM APPROVED 

(2-61) BUREAU OF BUDGET NO. 38-RC02 

-Previous cdition v z ij e 
arc obsolete. UNITED STATES ATOMIC ENERGY COMMISSION .  

APPLICATION FOR SOURCE MATERIAL LICENSE 

Pursuant to the regulations in Title 10, 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.  

I. (Check one) 2. NAME OF APPLICANT 

LI (a) New license[ BROOKS & PERKI'S, RIC.  
LI (b) Amendment to License No. 3. PRINCIPAL BUSINESS ADDRESS 

E] (c) Renewal of License No. STB-362 
LI (d) Previous License No. 1950 W. Fort St. Detroit 16, lich.  

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

(a) 12633 Inkster Rd. Livonia, M.ich. (b) 1950 W. Fort St. Detroit 16, Mich.  
•aB S•ES~la~ s 11•O CPTOsneeu. & plate CITIZNSHI 

aIS OR CprUuct 6- (a) IF APPLICANT IS AN INDIVIDUAL. STATE (b) AGE 

(b) Magnesium sheet fabricators f I 
7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED 

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

8. STATE 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 K ........... ..... .. ...

URANiUM DEPLETED IN.  

THE U-235 ISOTOPE 

•OU alloy of thorium and 4,( th.-60p magnesium 3000.  
THORIUM 'magnesium ingot 

(e) MAXIMUM TOTAL QUANTITY 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. maximum 
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, April 27, 1960, and July 18, 1961 

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP

PLICANT'S SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM (OR OF APPLICANT IF 

APPLICANT IS AN INDIVIDUAL).  

Applicant's Mletallurgical Supervisor has a B.S. Degree in Metallurgical Engineering 

with 14 years experience in Me'tallurgical Research° He is responsible for the Rad

iation Safety Program as directed by Dr. G. Hoyt Wihipple, University of Michigan 

School of Public Health who is retained as a consultant. Refer letter of 8/2/62 
II. DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL BE USEDTO 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; INCLUDE: (a) RADIATION' 

DETECTION AND RELATED INSTRUMENTS (including film badges, dosineters., counters,air-monitoring and other survey eqlipment 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 and his results are con-

tained in the reports dated 6/21/61 and 8/2/62 enclosed with this application. Film 

badges are supplied and checked by Picker X-ray Corp., 8514 W . McNichols, Detroit, 
i•,ch.  
(b) 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. flo • l

IL;-7634ý'6
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S- -UNITED STATES 

"ATOMIC ENERGY COMMISSION 

S..<.•, SOURCE rMTERIL LICENSE 

<..' •ursuan"t o the Atomic En-ergy Act of 1954, and Title 10, Code of Fedl:ai -egulatiors, Chapter 1I .:Z P rt 40, L:r - " .g - an z -re ,.  S>• cn.r-g ,ource 4acrk..," and Ln reliance or. s•aiert ani reoresentations heretofore 
made by the licensee, a license is heýreby issued &uthorizing the licensee to receive, possess and imnort 

... : the source material designated below; to use such maote'ial for the purpose(s) and at the place(s) 
" "' designated below; and to deliver or transler such material to persons authorized to receive it izi 

ac-cord0ance w.ith the reculations in said Part. This license shall be dee~r.ed to contain the condo'itio"s 
:: specified iq Secti.on '83 of the Atomic Energy Act of 1954 and is .sh-ect to all applicable rules, re., -... ations, and orders of the Atomic Energy Commission, now,." or a . effc., ldng Title 10 
""• Code of Federal Regulations, Chapter 1, Part 20, "Standards for Protec..i..n Against Radiation," anrI.  

. '.. .D any conditions speciiied below.  

1. NameLicensee 3. Licenze io 

<,-?',_Ili. i !. omeBrooks & Perkins, Inc. --:•::-• i4. •xir~¢nDate '.-2- Ad 1950 West Fort Street 

.. 2. Addres.Detoit 16, michigan 

:.:,•'.:5. Doclket Nqo.  
A Attention: Hir. H. 1. Luehtcann 

"6. Source Material 7. Maximum quantity of source material which 
;: gOr as "ori~ ra~esiu [ hslicensee inmay possess at any one time under 

.Qi hardener containing not more t jhantI i 

thorium and m1agnesium thori=n alloy ~ thuad i,0O ud 
containing not more than h thorium 

stated,-in..tem.2:above.) CONDITIONS 

:. .~. 8. Authorized use (Unless otherwise specified, the authorized place o! use is the licensee's address I• ii•!! ~stated in item 2 above,) "•'' 

For use in accordance -Ath the procedures described in the licensee's 
'- applications dated February 22, 1960, April 27, 1960, and July 18, 1961. .I 

For use at the licensee's facilities at 12633-7 Inkster Road, Livonia.,ichigar

' and for use of gnesilum thorium alloy containing not nore than 4% thoriun W 
by .ight at the above stated location, 

For the U. S. ATOI-,fC EN.ERGY COMMISSION .  

-citl FAI'T . . . .. . .. ..  
: , . A:-. .; I D a t e e ,f i s s u a , ,c eo • .. ' _"1_ -' -o • i-i 

",S. ,,-, .. "- Donald A. Nussbaumer A 
* . ..'..:: i• • • '. r. . .. ." -- " ": - - " - .. _c •.  

' ' '. . -:• :..'. .. . '>i .V , .":- .' -," .'" •F , ': :• "•.: .' :,: " ' : r : :'. , :, "* .. -. .- . . : . : ' .
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Y~i4 COPR5 LABORATORIEB 
Intevrnatiomi 

Lv,.tu. MW~.Ngan 
AM 1i t

LAUOR~O~Y ~ RES ?t313) 462-3W0O 

D3/23190 

SAMPLE NUMBER:0001 DATE REcEIYE0:IO/24/90 TIME RECSIVED;08~37 SAMPLE DATE:01/24/90 SAMPLE TIt4E:08:37 

PROJECT IDISOil 5anOle SAMPLE ID.SofI 91TPLe REMWAId qaL can 

~*-.*'. ... ... ...... ~ AT TECiPEICIAN 
-r ,- I NII'FI -iTFST ESuJLT;.ýf. N TS.,QF. K1 ASURi .. .: ;

ThoriuL 230, Total29 C/ 031?3/90 CA'$ 

Thorium 230, total, error, +/- 0.9 WC/O 03/23/90 C0S 

Thoriumi 230, total, LLD 0.6 Pci/v 0,51a,31 CAS' 

Th0tHUM 232, t~tat 1.4 Pei/% 03/23/90 CAS 

Thoriumi 232, total, error, +1- 0.6 pei/9 03/23/90 CAS 

Thorhnfl 232, total, LLD 0.3 Pci/0 03/23/90 CAS 

o~~iiO41t8 e#IVtM pM~f 

exrs p $Id.asImt&W oreaty C*Am f G&W iM8 balm, lU h~wm MqrA, otCd 5at, 0or 1, n oonnwtioniwaoI, nCoetl19wis or

ld-ziU rMi I ddUJ d~b; 4U8- dt':t4 Lb Lb.- Hlli

k

i:tvL:(d:--*)tfCf L: ý dv VSE w ý 17 U-L



=ftrnet=oa
CORE LABORATORIES 

12$49 Richfled Court 
Liohia. mict1I9ar4

AU AL I TY A SS 0 0A W F DE P 0 T (313) 462-3900 
03/2./90 

-. N ........ . . .  

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS lANALYSIS IANALYSIS 1ANALTZED IDUPL -CATE IRPO r TRUE JPEPCEM7 I0RICINAL ISPIKE IPERCENT 
TYPE [5UB-7ype 1.. JALUS CA) JVALUE (0S (lA-B) jVALUE RMAVU IOA .1LUE AI0D RIFlnvFRY 

f*ý-Q.C .4'N.*.BE 

41 - A. . . ., .  

STANDARD 'prep om6.7 6.9 9,1 

DUPLICATE 902.305..91
PAflAMTERT'n h ....5j032/q.  

......... 1249 
,~. fl '4 . :...'.TECHNICIAN.CAS

-7 6 272t. BATCH ..NUMBER. 1OZ49.  

*M fefih'-,r, ý.tt ... :....~D iE/HIC A~yiAI.Y 3 sC BATCH.NM RPR-In49? 

D~TEF~t( L~4j: ~~.'. ..~r *.,. .TECH141CIAN;CAS 

DUPLICATE prep 9100W-5-1 1.9 1.4 30.3 

PARAMEiiTH uI~rb ~. .l .TM~MYT ....... 0 16Q.. C::.BATCH. .!4L*ER.-102493 
PEETtKA~ ~&~ .UUSjCt/•- .". .

4 ECHNICIAI4:CAS 

PATNRthoI~ k.' t lk8~ A63 ' NLU4BERiiO2494 
0?~1i~i.:.~TNGR2EE-~ eI2i9 TCINCAN;:CAS

12649 kichfietd court 
- ,( .. ~Livonia, MI 48150 

APPROVED BY: 479 .1e", (313) 462-3m0

PAGE: I 

WC Not Catculable, Du~e to YsLg.eS Lower Then The Dectection Limit 

Qvetity Contra( Acceptance Cuiteria: 
Blanks ... # ......... iAnalyzed Vatue 4w The 00eoidn Limit 
Reference Standards .......... 100 -. 10 Percent Recovery 
oupLicates ......... ,... ,,.:* 20% Relative Percermt Diffforcnme or +- The Detection Limit 
Spikes....................m 1¶00 -. 25 Percent qatevery 

(1) EPA 600/4-79-020, Nethmb For Chemical Analysis of Wator aind Wastes, March 1983 
WZ EPA S14-546, Test Nothoo for EVGLItU~ifl SoLid Waste, Third EtIdtion, ftygirbet 1986 
(3) Stanidard Metbods For the Excamination of Wdater and Wastewater, 16th Edition, 1985 
(4.) EPA 6flIV6-8fl-032, Prescribed procedures for Npnnurement of Radioactivity In Drinking Water, August 1.980 
(5) Federat Register, Friday,, October 26,1 1984 (40 CFR Part 116) 7 06) EPA 60018-78-017, Hlicrobfoatgicat Methods for MNwitoring the Invirmwnntt, Peenkter 198 
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