.« Dubinski, Aset. Dir, for Materiale
Division of Complisnce

R, G. Page, Chisf, Enforcement Branch
Division of Licensing and Regulation

COMPLIANCE INSPECTION REPORT FOR

NiE DOW CHEMICAL COMPANY, MIDLAMD, MICHIGAN
BYPRODUCT MATERIAL LICENSKE NOS. 21-265-1 A -2
SOURCE MATERIAL LICEMSE NO. STB-327 (DOCKET NO.40-17)

Attached for your concurrence is 2 notice of violation to the

sub jact licensee.

We have included & citation of noncompliance with 10 CFR 30,3

vith respect to the licensee's use of byproduct material sources
for industrial radiography without s valid license. Accordingly,

we have not cited the licensee for moncomplisnce with 10 CFR

31

as recosmended in the report., However, where sppropriate, we
have called Dow's sttentiom to those activities which were not

conducted in sccordance with 10 CFR 31,
Also, we have not cited the licenses for momcomplismee with

Condition No, 15 of Licemse No, 21-265+2, Accordimg to pares-

graph 77 of the report, the siz-wonth lesk test interval was

excesded by caly five days. Purther, the licemse was smended
on Juse 28, 1963 to suthorise the wethod of leak testing which

wvas employed prior to the imspection., Ve believe no useful pur-

pose would be served in citing the licenses for noncompliance

a» recommended by Region II1I, with respect to this matter.

SIGNED CONCURRENCE COPY IN BYPRODUCT FILE

OFFICE p LR:EB '
' RGPage:lrm (.
SURNAME »
1
% patEp | 9=6-63
Form ARC-818 (Rev. 52 v. s 60 G or [ ]

980414601 AO 980410

PDR  FOI
_CAROW?8-54

PDR
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The Dow Chemicel Company
Midlend, Richigsa

Attention: Bw. W. E. Desmer
Asoistant Laberatory Pireeter

Geut | exen

This vefers te the inspection conducted em Apuil 16, 17 and 18, 1963
of your sctivities suthorised under ARC Byproduet Msterial License
Bos, 21+265+]1 md <2, and Source Material Lisemse Ne, STB-527,

It appears that certaim of your activities weare not conducted in

full complisnce with licssee conditions and the requirements of the
ARC's "Stamdarde for Pretectiosn Against Redistiom,” Pert 20, end
"Lisensing of Byproduct Material,” Part 30, Title 10, Cods of Federal
Raguniastions, fa that:

1. Byproduct meterisal was uwsed for iadustrial
radiography without & valid licemss, cem~
trary to 10 CFR 3.3, "License requivements.”

e . . " L B)
‘r‘%-:~f*~#]"~("f"?"!‘ - /’f F




™he Dow Chemical Cempany «2 . SEP 161963

3. Mo records wers maintained of surveys conducted
during radiography to determine complisnce with
10 CFR 20.105(b), coutrary to 10 CFR 20.401(h),
"Secords of surveys, redistion momitoring amnd

‘“”“o“

4. A sonisal 899 millicurie cchelt 60 sesled source,
which was recoived o Septesder 5, 1962 and had
not been leak tested withinm thirty (39) days
prior te ite tramefer to BDow, was uot losk tested
upon its receipt, ceatrery to Licemse Conditisa
No. ”u)c

5. Wumerous byproduct meterisl sesled sources were
pot tested for leakage and/or comtsminstion at
iatervale of six months or less, centrary te
License Conditiom ¥Wo, 2(C).

§. The Commiseion was not notified withia five daye
of the lesk test of a § millicurie strestiwm %0
sesled source on Jamuary 17, 1962, which revealed
the presemce of 0.0119 microcuries of removeble
radicsstive material, comtrary te Licemse Come

ditiom We. m.

7. Yeur souree material imventery isecluded thorium

8. The guantitios of rvediatisa existing



The Dow Chemical Compeny «3 e

This wotice is sent te you pursusnt to the provisions of Sestiom
2.201 of the ARC's "Rules of Practice,” Part 2, Title 10, Code of
Pedersl Begulstioms, & copy of which is enclosed. Section 2,201
requires you to swbmit to this office, withia tweaty (20) days of
y-mozcmmm.nwu:-.mum
hn'lyma)munnm“h-oh-t‘-n
you, and the results achisved; (2) corvestive steps which will be
tabbon; and (3) the dete wvhen full complisses will be schisved.
mmcumm“utummmuzm7 . WO
wuwuthtmumqﬂukfdhu&n‘
Amsodment ¥o. 1 to Sowres Netsrial Licemes Wo, $TH-517 ou May 6,
1963, suthorizing the pesssssion snd use of thoriuwe ¢ mpounds.

Regarding the slleged daficiency described in Item . sbove, we note
that you filed am application on July 1§, 1963, requesting that your
radiography program be specifically licens>d, Liecsnsess vhe ueo
byproduct msterisl for radiography wnder 2 licemse issuwed by the
Comnission pursusat to 10 CIi 30 are required to comply with the
provisions of the ABC's "Radistion Safety Requiremeats for Rodio~
graphic Operstiocms,” 10 CFR 3l. Duriug the April imspection it was
soted thet certaix of your sctivitiss were eomducted in varisnce with
the roquivemsnts of 10 CVR 31, as follows:

2., The vedistion levels on the surfece of the redio~
storags container, which held & meminal
90 nilliouris cobalt 60 secled source, omssaded
the limits specified ia 10 CFR 31,101, "Limits on
levels of radiation fer radisgraphic cxpesure de-
vices and stovage comtaimers.”

b, The tws cebalt 66 sealed soumese weed fov vadieg



The Dow Chemical Company b - SEP 1 € 1963

c. lndividusls who were permitted to act as radi-
ograpbers hed not received copies of the ARC
licenss as urtnd by 10 CFR 31.201(a)(2),
"Limitations.

d. Badiogrephic operstioms were cenducted while
ueing survey imstrumemtation which had mot LTy
calibratec ss required by 10 CFR 31.104,

" odistion survey lastresents.”

Very truly yours,

Ebexr R, Price

Assistant Director

Division of Licemsing
and Reogulatiom

Bnelosures:
cr

555
Negs
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L s RSC
21-265-1, -2

§0-17

The Dow Chewieal Cowpany
Midland, Michigen

Attention: Dr. ¥W. K. Peamer, Chafiress
Rediation Hazerds Committee

Gant | ewmen

Theok you for your lettsy of October 10, 1963, ifoforwming us of

the stepe taben by you te correct those daficionsies in yeur ARC
licensed progrem wvhich we brought to your sttention in eur notice
of Septambar 16, 1963. These wmatters will be reviewed duriag the

sast lospection of your feeilities,

application s reyuested in eur lotter of Awgust 6,
should ks techam te aseure thet byproduwet mmteriales ore
foenses and thet odditions] uses

ssendeent te your licemses which

J1EE L
HE
i il
i
I
i
4
4
h
T
2

:'mm—mumummw“
1tutns te 10 CFR 25.105(h), the aves mmet ba wafntained
80 & vestristed axes or an coseption ebtained pursuent te 10 UM
0.105(a) .

Mocod ou yuur deseriptien of the sres immsdistely odjssect to Che
Woste Soeruge Ares in amowar te Item § of ewr ssties, 1t appesze
thet the sres is boimg ssiucsined oo & restristed aves o defimed

5
5
3
5
2
-
3



The Dow Chemical Company o

Your cooperstion wich us is sppreciated.

Very truly yours,

Ebar . Pries

Lastotomt Directos

Division of Licew.ing
and Regulatien



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTONW, D.C. 20845

- f '9$

IN REPLY REFER TO

40-17

The Dow Chemical Company
Midlamd, Michigan

SUBJECT: NOTICE OF LICENSE EXPIRATION

Gentlemen:

Notice is given that Source Material License Number STB-527 expires on
April 50, 1965,

If you desire to continue your program using source material(s), an appli-
cation for renewal of the license should be filed with this office. It is
to your advantage to file such an application at least thirty (30) days be-
fore the expiration date of your existing license. The application should
be submitted using Form AEC-2, enclosed, in accordance with the instructions
provided with the form. Your program will then be covered by your existing
license until action is taken on your application for license renewal.
(Title 10, Code of Federal Regulations, Part 40, Section 40.43(b)). If an
application is received less than 30 days prior to the expiration date of
your license and cannot be processed before your existing license expires,
this could result in your possessing source material without & valid license.

1f you do not wish to remew your license, please complete the enclosed form
“Certification of Status of Source Material Activities under United States
Atomic Energy Commission Source Material License Number S§TB-527 ", and re-

turn it to this office.

1f you have obtained an amendment which has extended the expiration date of
the above license or if a new license has been issued which supersedes the
above license, please disregard this notice.

This notice of your license expiration is sent for your convenience and it
should not be interpreted that similar notices will be sent in the future.
The responsibility for timely submission of an spplication for license re-

newsal remains with the licensee.
DISTRIBUTION:

Suppl. Very truly yours,

Do¢. Room

Compliance, Repion I1I : ‘2 s L7 W
Enclosures: Donald A. Nussbaumer, Chief

10 CFR, 20 & 40 Source & Special Nuclear Materials Branch
Form AEC-2 Division of Materials Licensing -
"Certification . . ." : ' i

!

]

FSOPRSIRL.  (F



DML s CEW
40-17

wap o & 1965

The Bow Chemiesl
Nidlend Mighigan 48640

Attention: M, ¥, Otis Heath
Statistician

Gent ] emen:
Enclosed i3 Sowrce Materia! License Ne, STE-527, as renewed,

Very truly yours,

Robert L. Layfield
Seurce & Spesial Nuslesr Materials bv,
Pivisieon of Matarials Licensimg

Emslomere:
STING2Y, as renowed

DISTRIBUTION:

Doc, Room

Compliance Region III
Suppl.

N. Doulos, ML

State Health (lic. omly)
Br., & Div, RFs

TS R i
et ,4 uwa

SURNAME p | vl P CIREIPSCCTAeve iR SACIT TN ST St L NN IERIT) [ENIICHORDNCE ) MU e e
3/23' 6 ’
Porm ANC-318 (Rev. &-.) U. 5. COVERNRENT PRINTING OFFICE 16627018

PSRRI US| F




| - UNITED STATES
ATOMIC ENERGY COMMISSION

SOURCE MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, ""Licensing of Source Moterial," and in reliance on statements and representations heretofore
‘ made by the licensee, o license is hereby issued authorizing the licensee to receive, possess and import
| the source material designated below; to use such material for the purpose(s) and at the place(s)
designated below; and to deliver or transfer such material to persons cuthorized to receive it in
accordance with the ations in said Part. This license shall be deemed to contain the conditions

specified in Section 183 of the Atomic Energy Act of 1954 and is subject to all applicable rules

regulations, and orders of the Atomic Oo-i-bn,noworbondbrmcﬂoct,hcludhg‘mhm:
Code of Federal Regulations, Chapter 1, Part 20, “Standards for Pr Against Radiation,” and
to any conditions specified below. B < - s 7 5 L-% 05

Licensees 3. License No. |
1. Name The Dow Chemical Company STB-527, as renewed

4. Expiration Date

2. Address Midland, Michigan
March 31, 1968

5. Docket No.
40-17
6. Source Material 7. Maximum quantity of source material which
licensee may possess at any one time under
Thorium this license One hundred thousand

(100,000) pounds as metal, ten thousand
(10,000) pounds as oxide or fluoride and

A

CONDITIONS
8. Authorized use (Unless otherwise specified, the authorized place of use is the licensee’s address
stated in ltem 2 above.) forpdd

For use in accordance with the ‘ocedures described in the licensee's
application dated February 22 1962‘:/“ supplements dated March 30,

1962 and March 11, 1965, <. T

o

| 9. Authorized places of use: The licensee's facilities at:
: chigan

a, _pay City, Mi
b. Midland, Michigan
c. EIE: ﬂﬂéis

10. The licensee is hereby exempted frow the requirements of subparagraphs
20.203(e) (2) and (£)(2), 10 CFR 20 insofar as these subparagraphs apply
during the storage and fsbrication of magnesium-thorium slloys containing
not mere than four per cent (4%) thorium.

Foi the U. S. ATOMIC ENERGY COMMISSION
MAR 2 6 1965

Date of issuance .
#0 & COvERRMENT FRETIG FTEE UIVESION of Materisls Licensing

APR-91955 . 3 T |

PSeFdoerty P




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

IN REPLY REFER TO

0CT : 1 1966

STewb27, Amenduent o, |

0CT 1 31966

RGOS

The bow Cheateal Comany
Vddiand, clehtgan

Attertionr ir, ¥, vtis leath
Statistician

p
vent lenent 1 ,;{Jy L4
As requested iw y application dated “Glaber &, 1966, 4s supplee
wonted xtober 1066, ltew 10 of AKC Seuree raterial Licemnse e,
STheS27, s renewed ‘areh 26, 1065, is hareby swended as (vllows?

10, Thw licouses i3 herely exeupt fros the roquire
wents of Section 20,203(e)(2) of 10 CP2 20 during
the storage and ‘abrication of mapgnesiws<thoriue
#lloys containla; not wore than four por cent
(41) chorius,”

PR Tk AYOMIC L£HERCY CradivIow

Jan b, Jdareos

wurge § special maclewr aterisis
ironch

Jivision of '‘;mgterisls Licensin.

DISTRIBUTION

Document Room

Branch Reding File
Division Reading File
Suppl. ,
Compliance !IM
D, Harmon, DML

N, Doules, DML (3)

State Health

44




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

‘uﬂ)"” ?/’ ? o ;)

IN REPLY REFER TO mv

"he Pow Chenical Company
Midland, Michigan 4AU64C

SUBJECT: NOTICE OF LICENSE EXPIRATION
Gentlemen: Attention: Mr. W. Otis Heath

Notice is given that Source Material License Number uxu-égz expires on
March 31, 1968.

If you desire to continue your program using source material(s), an appli-
cation for renewal of the license should be filed with this office. It is
to your advantage to file such an application at least thirty (30) days be-
fore the expiration date of your existing license. The application should
be submitted using Form AEC-2, enclosed, in accordance with the instructions
provided with the form. Your program will then be covered by your existing
license until action is taken on your application for license renewal,
(Title 10, Code of Federal Regulations, Part 40, Section 40.43(b). If an
application is received less than 30 days prior to the expiration date of
your license and cannot be processed Lefore your existing license expires,
this could result in your possessing source material without a valid license

If you do not wish to renew your license, please complete the enclosed form
"Certification of Status of _ource Material Activities under United States
Atomic Energy Commissicn Source Material License Number_a:ﬂ:igz__:y and re-
turn it to this office.

If you have obtained an amendment which has extended the expiration date of
the above license or if a new license has been issued which supersedes the
above license, please disregard this notice.

This notice of your license expiration is sent for your convenience and it
should not be interpreted that similar notices will be sent in the future.
The responsibility for timely submission of an application for license re-
newal remains with the licensee,

Very truly yours,

J//ée Mt G T bt

[nclnsures: Donald A, Nussbaumer, Chief

10 CFR, 20 & 40 Source & Special Nuclear Materials Branch
Form AEC-2 / Division of Materials Licensing
"Certification , . ." Qictald )-)-/ .

Saneayed /_-.-.-._.--_..-. , /6
/
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| L, THE DOW CHEMICAL COMPANY

MIDLAND. MICHIGAN aBssav

February 23, 1968

40~/

- \
”?mu~H
e o~
‘ l[/'e ("
Mr. Donald A. Nussbaumer, Chief i
Source and Special Nuclear Materials Branch
Division of Licensing and Regulation
U. S. Atomic Energy Commission
Washington, D. C. 20545
Dear Mr. Nussbaumer:
Enclosed are four copies of Form AEC-2 application for
renewal of our AEC license No. STB-527.
We would appreciate the exemption under item 9 on our
License No. STB-527 included on the renewal also.
Very truly yours,
s -
) F ety ¥ ‘('T/"”"
J 7 QA A iy LRI

W. Otis Heath e -
Statistician P N\

/ %"

I.-
df i

\
Enc. £ 4 g 12
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P S——" UNI AGY cbmmsssou .
APPLICATION FOR SOURCE MATERIAL LICENSE

Pursuant ln‘thc wgulnliups in Title 10, Code of Federal Regulations, Chapter 1, Part 40, apphction is herelyy
made for :\‘lwemc to FECCIve, Possess, usc, transfer, dehiver or mmport into the Umited States, source materiol
for the activity or activities described.

I Chek ane) 2 NAML G AFPLICANT
L | (@) New license { The Dow Chemical Company
] (b)) Amendment to Licensc N?: e | T PHINCIPAL BUSINESS ADBRE S T
% (¢) Renewal of License No, S1B-527
(] (d) Previous LicenseNo, ... Midland, Michigan 48640

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

Midland & Bay City, Michigan; Madison, Illinois
5 BULINESS OR OCCUPATION 6 (a) iF APPLICANT 15 AN INDIVIDUAL, STATE ] Al AGE

Chemical & Magnesium Prod'n aibusicn s

7T DESCHRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL H?bhED
Manufacture of magnesium base-thorium alloys. Typical nominal thorium concentration

is 3% in alloys prepared for structural purposes.

8 STATE THE TYPE OR TYPES CHEMICAL FOHM U FORMS, AND QUANTITIES OF HOE MATEIA U PROPOSE 1O RECE 1y

POSSESS, USE, OR TRANSFER UNDER THE LICENGE " . i ettt Bac i o it s -
(a) TYPE (b) CHEMICAL FORM c) PHYSICAL FORM (Includ,n‘ ! td) MAX  MUM AMOUINT A

to Uor Th.) ANY ONEL TIML in pounds

NATURAL URANIUM

URANIUM DEPLETED IN
THE U-235 1SOTOPE

R e e e b 25 e IR Sasldy i okl 44 2 0N DL, 2y 00 ‘lb % T
ﬁ‘gggium Compuur'\db Lt

, 8
THORIUM (1SO TOPL 97/ as pure pellets 100,000 S
Oxide or fluoride | . MUTIENNT | ¥ B DT
(e) MAXIMUM TOTAL QUANTITY OF LOURCE MATERIAL YOU wWilL HAVE N HAND AT ANY TIML un [K)uﬂdl)

110,500 Pounds

9 DESCTRIBE THE ( NlMl(.A;—;_N ::‘u.:’u—-:s; TALL |;b:(:',“_IAL OR NUCLEAR PROCESS OR PROCESSE® I WHICH THE ‘;f“:\‘li;EE-IMAA!t;:uh\ wiLL
BE USED INDICAT ING THE ‘MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACKH PROCEYS AT ANY ONT TIME. AND PROVIDING
A THUOROUGH EVALUATION OF THE POTENTIAL RADIATION MAZARDS ASSOCIATED WITH EACH LTLP OF THOSE PROCESSES
Alloying in molten metal form of magnesium and thorium limited to a few hundred
pounds of thorium per batch. As solid magnesium-thorium alloy, processing includes
extrusion and rolling at temperatures well below the solidus. Standard metal

working shop procedures followed in fabricating assemblies.

10 O SCHIBE THE MINIMUM TECHNIL L QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE RLQUIRED OF AP.
PLICANT S SUPERVISORY PERSONNEL INCLUD NG PERSON RLSPONSIBLE FOR RADIATION SAFLTY PROGRAN O OF APPLICANT IF
APPLICANT 15 AN INDIVIDUAL!

Chemists and chemical engineers, Radiation safety program under the direction
of H. R. Hoyle, Chemist, with 23 years' experience in safety, industrial hygiene

and health physics.

1 i AL T P QUIPRAENT AND FACILITIES WHICH WiLL BE USTID TOPROTECT MEALTH AND MINIMIZE DANGE R TOLIWFE ORP20PLIRTY

AVeld FRELATE Foel LSE OF THE EQUIPMENT AND FACIHITIES TO THME OPERATIONS LISTED INITTEM 9 INCLODE (o) RADIATION DL 1] T ION

el LA AT O UM N G (ncluding Bl badges, dosmeters, counters, air ssmpling s other sarvey equipnient a8 approprate.  The doscnption of

o et sty Bt trom nstewinents should incly be the instrunient characterstios such as type of ractiation detoored, window thickness, und the rangets) of ench n
CLETee 1113

Health physics program includes use of film badges, survey instruments both
ionization chamber and geiger tube, air sampling equipment and proportional counter,
Equipment used to check working conditions insuring compliance with 10 CFR 20 and
o own regulat il By - bl S B
Ch) *4 T f vl il it v AND TARDARD S USED I CALITESIHIA T ING INSTRUMENTS LILTLED N (a) ABOVLE INCLUDING AR HAMIPY iNw
bt AL Tt (g b b bpeon, specily nothod of culibrating and Jrocoming, o nine suppher)

Survey meters are calibrated with a radium source each six months, Film badge
service is from R, S, Landauer, Jr. & Co.

s<. | .

T S I i s gl e S g e T
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Water wash dust collectors desipgned for use with magnesium dust, Standard
Foundry oper: ition m(h high ce 1]1u~ .uul natural ventilation through monitors,

Local exhaust for ﬂ ing .mﬂ ﬁwm al trcatment operations where required to
Winlwize uir orne thor tufi o aughters.
) 'S5 TR P R D) e A BB b 0 AL L AND 111?\,1!,0 IIAMCE 1o Les L B L AV 11 i et Y AT iet L AT Tand ! 8
L R R ) a2 -u‘ln\vn '4 Lttt NIty 'n||-:;| Co) AL LYY VLA APl ety b i itel 1C A2 LG i it Ade 7
(R I NN M A L K™ aON LT N SOURCE MALL AL S TOIRAGL AND VEEOLL S a0 AL A

Surveys indicate no need for change in standard magnesium operating procedures.
The recommendations of the National Fire Protection Assn. No. 48 Standard f[or
Magnesium are followed to avoid fire, explosion or other nonnuclear accident,

(B) EMLHGENCY PROCEDUKLS IN THE LVENT OF ACCIDENT 5 WHICH MIGHT INVOL VE DOURCE MATERIAL

Standard magnesium fire control procedures are followed, Thorium remains
essentially in the ashes and is easily and safely cleaned up. Reference Dow
Bulletin 141-179, Dow Radiation Prtection Manual and report 11/29/60 Taylor Forge
and Pipe Works. All are in your Radiation Safety Branch filo

") DETAN LD DL AHIPTION OF RADIATION LURVL Y PROGRAM AND PROCLDURES 4

Equipment Jisted in ll1(a) used for surveys under production conditions to insure
compliance with 10 CFR 20 and in particular satisfy the requirements of 20,201 (b).

17 WASTE PRUDU( TS If none n,Il Iw fonerated, state ""None'' opposite (a), below. If waste products will be gener-
ated, chieck here ‘K. and explatn on a suppiemental sheet

(a) Quantity and type of radicactive waste that will be generated. See attached sheet.
(b) Detailed procedures for waste dnsp«»s.:l

t4 IF PRODUCTS FOR I)lSlRlUU(lUN TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN

10 CFR 40 ARE TO BE MANUFACTURED. USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED

DESCRIPTION OF THE PRODUCT, INCLUDING:

(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT.

(b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL
PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIGHT BE SEPARATED
FROM THE PRODUCT

(¢) BETA AND BETA PLUD GAMMA RADIATION LEVELS (Specify instrument used, date of calibration and
calibration techmque used) AT THE SURFACE OF THE PRODUCT AND AT 12 INCHES.

(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN
UFACTURED PRODUCT

CERTIFICATE

(This 1tery must be completed by applicant)

1w The applicant, and any olficial executing this certificate on behalf of the applicant named in ltem 2,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 40, and that all in./ormation contained herein, including any supplements attached hereto, is
true and correct to the best of our knowledge and belief.

__The Dow Chemical Company Gl

(Applicant nanyed o ltem e
Datcad Tobruary 23, 1968 - .o, "77/ M :??

(Punt Or type name under segn b

W. Otis Heath
gk Statistician
\. . AT : Tothe of certity g uftis inl wutborized (o act on behalt of the applic ant

Lo

—

WARNING: INU.S O Section 1000 Actof June 2501998 62 Stat. 719 makesita criminal offcnse 10 mahe 8 willfully false state-
ment of reprosentation to any department or agency of the United States as (o any matter within its jutisdiction

US GOVERNMENG MG ITWE %4 O Ll 971 Bi7=a2r=2



THE DOW CHEMICAL COMPANY

13. WASTE PRODUCTS

Limited thorium wastes are generally disposed of in compliance with 20.303

and 20.304. All possible material is returned to the production cycle

for economic reasons. Some material whiech cannot be reclaimed and, which is

not suitable for disposal through release into sewerage systems or(by burial

is incinerated in a safe manner. In all cases, the material beings

incinerated has a maximum norinal concentration of only 3% thorium.

A. iype of material--water wet chips or fines that are not suitable for
reclamation.

Quantity: Bay City -- negligible amounts
Midland -~ none to 100 lbs. per month
Madison =-- 300 to 500 lbs. per month
(for weight of thorium multiply by 0.03)

Chemical Form--Thorium is alloyed with magnesium, zirconium and
manganese with a maximum nominal concentration of 3% thorium

B. Measurements made during the burning of scrap chips are described in
Dow Bulletin 141-179. The thorium remains in the residue.

C. Since no thorium was found in the visible fumes, personnel are not
exposed to airborne thorium. Values for daughter products are near
or below the levels specified in 10 CFR 20 for 40 hour week exposure.

D. Burning is accomplished on an open dump (not accessible to the public)
at points B0O feet to a mile or more from the nearest plant building
or habitation. An incinerator stack is not used.

E. The normal care exercised in burning wet magnesium chips insures that
the operator will not be excessively exposed to the fumes from the:
fire. Based on the tests conducted, direct inhalation of the smcke
would not be injurious with respect to the radioartive material content.

F. The ashes containing the thorium are left on the private dump where they
are diluted by other ashes and buried.

Februacy 23, 1968



The Bow ool
idland, MEehigan

Attemtion: Mr. W. Otis Besth
ftatisticion

Gt ] st
Enclosed is ANC fouree Hetericl Licemes He. STR-527, as recewed.
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- UNITED STATES
ATOMIC ENERGY COMMISSION /

SOURCE MATERIAL LICENSE

Pursuant to the Atomic Eno Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1,
Part 40, "'Licensing of Sour. )Ttonal " and in reliance on statements and representations heretofore
made by the licensee, a hoonn i8 houby issued authorizing the licensee to receive, possess and import
the source mubﬂal designated below; to use such material for the purpose(s) and at the placo(n)
designated below and to deliver or transfer such material to persons authorized to receive it in
accordance with the ng;.laﬁou in said Part. This license shall be deemed to contain the conditions
specified in Section 1 oithoA!omcEmrquc!o{1954nndumbjocttoallapphcobhrnlu
regulations, and orders of the Atomic Encrgy n, now or hereafter in effect, including Title 10,
Code of Federal Regulations, Chcptor 1 rt 20, “'Standards for Protection Aqouut Radiation,” and
to any conditions specified be.

Licensee 3. License No.
STB-527

4. Expiration Date
March 31, 1973

S. Docket No.
40-17

| 7. Maximum quantity of source material which
licensee may possess at any one time under
this license One hundred thousand
100,000) pounds as metal, ten thousand
10,000) pounds &s oxide or fluoride and
d nds as compounds.

2 & 5. » . A L - 2
L REL VN M )

& & 4 5 »
e g e

1. Name The Dow Chemical Company

2. Address Midland, Michigan 48640

6. Source Material

Thorium

L) . 8 - . a 8 . a 2 4 8 4 2

CONDITIONS

8. Authorized use (Unh- otherviise specified, the authorizsed place of use is the licensee’'s address
stated in Item 2 above.)

For use in accordance with the procedures described in the licensee's
applications dated February 22, 1962, March 30, 1962, and February 23,
1968.

9. Authorized places of use: The licensee's facilities located at:
a. Bay City, Michigan
b. Midlend, Michigan
c. Madison, Illinois

10. The licensee is hereby exempt from the requirements of Section 20.203(e)(2)
of 10 CFR 20 during the storage and fabrication of magnesium-thorium siloys
containing not more than four percent (4%) thorium.

11. Pursuant to Sectioms 20.106(b) and 20.302 of 10 CFR 20, the licensee is
hereby authorized to treat and dispose of licensed material im accordance
with the procedures described in his application dated February 23, 1963.

. J . . L] . . - . L L] . L A L » L L .« 8 9 L ) L L . LU R L R ) .
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v gor Div of Compliance
A5y~ THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 48040
January 22, 1969

Mr. Don F. P_:i.on

Source & Special Nuclear Materials Branch
Division of Materials Licensing

United States Atomic Energy Commission
Washington, D, C. 20545

Dear Mr. Harmon:

4 |
Will you please add our Ludington, Michigan plant to the authorized
places using thorium on our A.E.C. License Number STB-527.

Enclosed ie a copy of a letter fro. our Biochemical Research
Laboratory stating that appropriate A.E.C. regulations, radiation
biology and radiological health standards are used in the handling

of thorium in this location.

: Yours very truly,

W, Otis Heath

o o Corporate Statistician
. Phone: 517 636-5714
: Enc.
'.“
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PDOCKEY
Eot Div of Compliance

- n‘@{:ﬂff» THLE DOW CHIEIMICAL CONMPAMNY

-

z-
Boceived w/Lir D e
M1DLAND, Michigan e
January 14, 1970
: Ve,
v bi g ‘:‘1 A
,z(/éf Bilverstein
Biochemical Res, Lab.
1701 Building
Otis Heath has informed me he wishes to add In. agtbn to
our AEC Source Materials License asc a location that is
permitted to handle source material, The Ludington
personnel will be handling thorium for the purpose of pre-
paring a thorium oxide/alumina catalyst for uee in the
Midland location,
On October 10, 1969, I visited the Ludington location and
examined the location and equipment involved in preparing
the catalyst, It is well suited for the proper and safe
handling of thorium, I also reviewed with the personnel
the appiopriate ALC rcgulations, radiation biology and
radiological health associated with the handling, shipment
and disposal of thorium, They demonstrated a complete
understanding of the hazards involved and the control
thereof,
I1f you would pass the information on to Otis Heath, he
could then apply for a revision of our Bource Materials
License,
///3 («/A/( L
J/ B. Charm
Biochemical Research Laboratory
1701 Building
JBC"jl A " 4
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, DC. 20545

JAN 3 ¢ 1870

DMLIDPH

The Dow Chemical Compeny
Midlend, Michigen 48640

Attention: Ny, ¥, Otiz Hesth
Corporate Stetistician

Gentlement

In reply to your letter of January 22, 1969, an spplication for amend-
went of your AEC License No, STB«527 to conduct a mew manufscturing
sctivity at Ludingtom, Vichigen, should be filed using the enclosed
Form ABC«2 in accordance with the provisions of Sectiom 40,44, 10 CPR

40, copy enclosed,
Please let we know if you hasve any questions concerning the shove,

Sincerely,

()' . - nod .W
Don. F. Harmon

bon F, llarwson

Source and Specisl Nuclear
Materisly Branch

Division of ‘aterisls Licensing

I. Porm AECe2 1
2, 10 CPR 40 :D:T"'""o"'

Division R/P
Harmon's R/F¥
CO, Regiom II
N. Doules, DML

ot 1 / é{ [
| .
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@ THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN assso

fou O, of Comphatst
December 3, 1970

Mr. Lyall Johnson /d¢f/
Acting Director

Division of Materials Licensing

Materials Branch, U.S. AEC

Washington, D.C, 20545

Dear Mr. Johnson:

Attached is a copy of a letter to Donald Van Farowe,
Radiation Chief, Michigan Department of Public Health,
requesting permission to bury thorium contained in
sludge partly containing magnesium-thorium alloy sludge.

I should like to request the same permission from you,
Could you notify me as soon as possible of your
decision,
Sincerely, . 9
- \ /
7”7 A ( Q/(
.ﬁ. B. Charm
Biochemical Research Laboratory
1701 Building
MElrose 6-0641 (Area Code 517)
JBC:s71

enclosure

Ref,: AEC License #STB-527

cc: D. Smith, The Dow Chemical Company, Bay City Plants
O. Heath, The Dow Chemical Company
L. G. Silverstein, The Dow Chemical Company
H. R, Hoyle, Chairman, Radiation Safety Committee

DEC 181870
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THE DOW CHEMICAL COMPANY
MIDLAND, MICHIGAN 4B0A0
December 3, 1970 el Sl 2
g
A
Orp
Mr., Donald E., Vaa Farowe fes .
Radiation Chief p okt SN
Michigan Department of Public Health :
Dewitt Road
Lansing, Michigan 48904
Dear Mr., Van Farowe:
From the 1950's to bresent. the Bay City Plant of The Dow
Chemical Company has been accumulating sludge from its,
and its contractor's, magnesium~thorium alloy process.
Supervision of the Bay City Plant would like permission to
dispose of this sludge by burial,
4,
P
The total amount of the sludge is 4,640,000 pounds, of S

which approximately 66,000 pounds is thorium, about 1,4%
thorium, The thorium is predominantly in the form of

thorium oxide, which is insoluble in water. A small

quantity (<1%) is in the form of magnesium-thorium, which

is insoluble in water, However, due to the presence of
chloride flux, HCl could be generated in the presence of
water that would slowly decompose the magnesium=thorium alloy
and release the thorium in a soluble form. Nonetheless, the
vast majority of thorium is the insoluble thorium oxide.

The radioactive concensgation of thorium in the sludge pile
is an average 1,7 x 10 MCi/g, with a total of approximately
3.4 Ci, as determined by gamma spectral analysis,

The burial site is on Dow Chemical property along the

Saginaw River approximately 1 mile from the mouth, Drainage

of the site is shown in the enclosed Figure 1, The topsoil

of the site is foundry sand, cores, brick and slag to a

depth of 2-4 feet, From a depth of 4-6 feet, medium compact

wet, fine sand is found. From 6-7 feet, firm, moist swamp

bottom material prevails, From a depth of 7 feet on, an
extremely stiff, blue clay, sand and pebbles mixture is L LT
found. Figures 2-4 show the results of borings in the area.

X 1N



Mr., Van Farowe 2 December 3, 1970

The nearest occupied buildings belong to the United
States Coast Guard, about 1000 feet to the north of the
site.

The nearest known water supply is the Bay City Municipal
water intake in the Saginaw Bay, several miles to the
north, Other water supplies to Dow and Consumers Power
are used for cooling purposes, not for human consumption.

The proposal is to bury this material at its present site
with a minimum of 4-6 feet of soil cover in a hole 10 feet
deep. The clay base is relatively impervious to water

flow and the leaching rate to the river should be many
times lower than the current rate under open air conditions,

If this proposal meets with your approval, I would
appreciate an answer as soon as possible (before inclement
weather sets in). If you wish additional information,
please feel free to contact me.

Sincerely,
’
0 8 Chiatu
B. Charm

Biochemical Research Laboratory
1701 Building
MElrose 6-0641 (Area Code 517)

JBC:sjl

enclosures

cc: D, Smith, The Dow Chemical Company, Bay City Plants
O, Heath, Business Statistics, The Dow Chemical Company
L. G, Silverstein, Industrial Hygiene & Safety, The Dow
Chemical Company
H. R. Hoyle, Chairman, Radiation Safety Committee, The
Dow Chemical Company
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