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Continllation Shoot #1
The Dow Chemical Company
Midland, Miohigan

April 20, 21 and 22, 1959

L, icena number (a), issue and expiration dates# asope and eenditimU
(InaloUg .mnmdenit) (centinued)

Amendnt #3 (continued)

Amendment #4

21..265-1
Amandmt #5

ConditL•us (continued) intervals. #16-
Written administrative instrut•AmL
require& #17-Total amount of *Iogen )
aoquired mad aU. aatlerisatLae for tritium
shall not exceed 20 ourios. #18-Material
shall not, be ued in prodaots distributed
to the public. #19-Radioactive vastes con-
taning Carbon 14,, Phosphorus 32 lalua- 35,
4ydrogen 3 Iodine 31,0 Sodium 2f4
Potamium 42, Zirconium 95, Ceriua 144-
razSvomiua-v146 Cesium 137-%arium 137,

Cobalt 60 , Ch1urirne 36, and other contaainated
combhstible wastes may be inoinerated provided
comentrations ao stack effluents to unre-
stricted areas are in accordance with
Soction 209103 of 10 CFR 20, and letters
dated 6-24-w58 and 74-1158.

Scopes to change.
Conditions: #20-Parsuant to Sectian 20.302 at

10 CPR 20, ltquid wastes containing dydrogea 3
In a torn readily soltble or dispersible in
water can be dispoed of ba release to the
plant effluent sewage stream in accrtamnm
with letter dated 12-24.-58. Disposal shall
not .. eed a tol of one curie.

Scopes Aq: ýwodast material from Ate 149s,

IX2 itliiwte. tta1 for stUdies of nuclear
reastor tel pro*"s system. " Ui
irr.disated urmum metal samplos, J2.
Sam use.O

" WOmaiiUS I .be~g

1-UJ459 7-31-6o

3-6-59 7-31-60

21-265-2 9-21-56 9-30-61 Scope*a Cobalt (0- DWookbhmv *YlindX!Lcl DOale
o~rej QV tobe used in a IWVOekbiWW

type irriaat foir radiation chauistry sutwies.
Cobalt 20 ALudaum clad slugs to be esnaospoUtd

1; opp r rdsper letter at 74 -0 9 286001 On Ito be used in an irradiatio favilA•it ir,, 1• iie
in application dated 6-8-56 and related oorrespand-
enoe, for high eael radiation ckOIOeU7 reseaOCh.

Coditionat #l0-Matarial to be used in the Nuclear
and rA.iso asearch Department at address given.
#1U-Mterial t0 be used bp, or under the super-
vision of, Mr. Blr.ue W. Wilkinson. #12-To eempIY
with 10 caR 20. 013-Nsteial shall be oenspaeulated
prior to possession W loeenme. il-00ateI*
sooume shall net be o4se4, 0$4uL"pa mabat-
tratiia iUetriottess requimed )4mkhui usPer*, Gmmia,!si•L viLkln 16 bmsu, tram dso~ery

thesa* IW U"SdIt ,zi has ""seUI"ed W, "VaA
have resulted Ia ft s , toe .ty tadILdb, 1a
emsee at a dee of) rem.



Contina-ation Sheet #3
The Dw Chemical Compa=W
Midland, Miohigan

April 20, 21 and 22, 1959

5. i~cense nuwber(e), Lssue and egdiration datesp scoee and ewditiwoae
(Ine1tiding. amandmeits) (awtinued)

C-1634 2-10-49 2..1P-.0

3-4581 2-25-m%8 7-31-58

Scopes Licensed to reoeive possession of
.and title to 1W0 pounds of ref ined sO~aOQM-
material during teram 4)1 l*isi frz
man Fffals, research and devlopmnt work*
This l.icense extends to you Frepertv TOces
and K'idJlands Michigan plants* Can t~ransfor
and deliver possession of and title to re
f Ined so~aroe material to aniy AiSC licenisees
within limits of his license*-

Cond.i1 tiow i a iequirad to maint~ain records of
iflveftariej4, receipts and ttzaiifers. dzb-
ject to ai.11 provisions~ of the Atomic 1amas
,lot of 1954,0 including 10 CFR 20. Neither
this license nokr any right thbereunder shall
be "isigned or otherwise transsferred.

Scopes Licensed to receive posses sion of meac
titlea to thtortun metal and/or thioriam coft

podmA wthouit lim itationa as to qwmatitv,,
both doamatioally anid vbroiag import 1£rom

Canada,, chantng tern of licease for wea in
the prep~aration of magneui~am allu at, your
plAnt. located in Midlaod, Niobigoaa
DW City,, NWthiganj and Madison, Illinois.
Can transfer and. deliver possession of sad
titl, to refined souarce matorial to wy.iJ4
licensee, wi thin limit~s of UiS 11oens.

Condiltiones Requixed to zaintain reoeta of'
Inventcries, receipts and transfera. 3ubjeok
to all prevlslanq of the Atomsie Raewv Act of-
1954j, inelading 10 CYR 20., except
Sections 20.0j(a) (2) amd'(f)(2) dariag 06e
stwa'ag and fabrication of maagneau*a..hosltua
ally. eudaftan a" mre than four pm"01t
thorimum Seither Wei licens, nor any right,
therewdw shllaU be aseigsed w otore4se
transferred.

S3copes Lcensed to, export 15 uoso hrvo

Mdidand, Michigan. Thus Ifesee OR64"O $
the licanue. Is 4a~ d~athaftised ahiRinu. agent.

Conditions: Neither this hiesasno~ar any rigkt
tkaerounder &hall be assiged, or otherwise
transtexyed. Siabjeof to th li&gh t of iomptuar
or control, reserved kq 8gt~mas i06 sfý the
Atomic Atgy A~t

3Sooga Liosised to posseftfA
one In the evavattsm& ata1$U Ie land as a trees h* 1ev UY4 -v~ studies '
wi~ng the qzWgeeWve dasevibed iA qp
datedi 100248 to aensubd lUO"*%8

Oomitft ms ;i;hj toS all avpeatebl r4"0s
reguatiems and ev~we of the AM# Indadla
pseisiewatms eetiom 70).32(a).

'A1M-282 3-2-59 2.-28-62

F



Contaiuatimn swet #4
The Dw Chsemial COepuE

d]and- Michigaa

April 20, 21 and 22# 1959

. Tko itopeotor ase not aeompandad. The X AMcgan Depeartnt of Mealth
had been nelAed of Uw soebmled ,Impetion.

10. The followung Loo8ere $4ien d and furusbod the iafw n
give In Min si ee Dr. H Vieo-Pfosidsnt and Director
ot Faweaero f Wt Dow Chemical cmpqayl Dr. W. Ho Borp Head of
the asdeoheis•8y Laborstoryl Dr. B. 13. olders Industrial PyAscin,
Me4ical Depatlmant Mr. A. W. Wilson# Assistiant Manaer, Safst Do-
partmentlg r. 1. 0. Silv.rstaing Radiological Satet Offleerl
"r. D. A. Miamer, SupeWvisor• Iladiation Seotion, Nuclear and Basic
isseareh Laboratory (HERL)l Dr. 0. A. Stoner, BAudeonalytical Laboratoa',

VINL; Dr. -. 3. TeLtel, Metallua•eoal Laboratoxy, NERL
0r. (. . L"ea* am Materials Laboratory' NBL,; Dr. Great Smith,

Superv sar.o Agri@eitoral Cb,,W&as Laboratory Mr. W,. Otis aths,
Statistical DepartmentS Mr. R. A. LaCrols, Dow Chemical Ianatimal
Ldaited S.A.1 Mr. T. A. DWyme, Sateir Meafaer, mad Mr. D,. I Na•at
Manager, Industrial Relationa, Dow Chemical Cmpmai, B City 9Qisu*

11. Ag4nistrativ. Control

The RadtatUen Noswd Comittee was establisbed as a subceomttee of the
Ineutive iater Counil ot The Dow C deal GeopaV in. October#%.
It MpUaed t Isotopes ComItteo fond In 1^1*

The soubewo of ** RadiatiAo Masards Comaitte aoe

B. 3. 44ael , A.6 .1 Iadmet Wa3. f tams Md Depaaromiakist waft
IL m. 3A, 38. Mad Of US ktam iromtl ue• b0ose Labes'MM
A. Wv 16S~,,O8 AsIS tant evnser OS the #a"* 11eParatm
J. ;: ;a4,;O ' 0~., G Neal w Maa er 1 TWOt Dew Ltd
A.V. Wo ma, 8a.5., B Dirt1r Ot 80000k LMbwaa••r for

Dewmsetraft 241*.. Atomic ftwer proeject
W. L Boomers, Ph.Doo Ibad at the Aadiecbemit&7 Laboratwry

Ti• m l4ttee met vp the mthes of oentral fer the pmwrmrents on&
st8eOWe gd waste d.ipeal or radieatve iale•• al•s a outunedin t0e

"M !' W tweo% Comittee rUview the desIgn f or lew
~si~ti mtiiadii oeeaues inolved in the atit sation of rea.-

Isotopes* The Comittee keeps records of all radioactive materialsreesiwed.

The Cmmittee imets as necessary wh•n e•lled by the chairman. It-mams a
report annualle to Woamseative aete CounaiL

On OdvaS~tratkvoPe wb~ms tim Gomituee ropeets to Dr. 1. H. Bow*o
ieaPesIdost mid Aretitor of etearch at the Dum Oshein•aL OoWz~i, s.ai

to Dr. V. So eaOtto, tIeA-Pre d and Cenra Mager ot the M1l,•d
Dmii at Dow.

~Rad4egI~$896atetyfar. Is we. Lw.. SIlwrstout *0 w" apart ~ -ia~s n a~ An 'aie~a nP&Me Allevftp a4 tMa ihienltt
ot lBoahWr and Buchse aWMeA Lftsbewatu JA )I%%40.0

Thm R.S.O.reparts t the head ot t we Awo Sheearo L s etatory,
who is a member oS the Radiatiga Mma& .itee.



Continaatiwm Sheet Ol,
The Dw Cht=isal CompaW1
MIdlands XKshigan

April 20, 21 and 22, 1959

Liosnv S.481a

SaAliese comprising 15 ounoes of thorium sulfate md 3 ounMeS Of
thorj•um oxidm were carried to Burmpe and distributed tv
Dr, J sa DO. Head,

License O3N4-202

waoth a~g hd been obtained under this li.ense at the time of the
inapeotione

tmwitu 23) Is to be used a a trawr in analyUcaw proedw". for
roes ah in procoseing Il ev l mn4ate.

Te ma&trisl dwil be "ad In a dry box in the Nuclear and fasld
R aroh Laborat.ory

I



CmtlmatU% Sheet,#5
The Dowr Oh"tal Coupany
Midlands Miohiga

April 20# 21 and 2 2 1M5

The kvir-monta4 sae b Labowstoxh ftotimms se the oprating
health pWsIAe p'Op Vith the teOOhaoal 80itaBoRe Of the tStoV
Depsrtmnt and O s emh groups vorking with radioisotopes.

12. IRmadiologal Protec tion Instwiagnoi

Eaih isotope user recelves a 0oa oa the Radiation Prottaton
Msanual. The Radiation Hiasards Comttes. ipefhored a Uadaton
§ Trauing course for al users at Imetopes.

The Radiatim Protection Kaual was issued by the Radiatim Iamaids
Ga•jLrws- august, .957. It oovem the follmlng sujuotest
prooweamt and storage a radioametve materials maumm pernissible
deo, raftoisotope laboratory prosedre_, deoonemwtaiUet and o*eaIups
rafiat~ion UswitOifl5, N55~ PWcofture "r fine fightig "Wato
4/ep~soma. aaiunm peanissbl.e oamentsatien of radi•isetopes In air and vater,
denl tim, assetul imfomatiom for sate bandling of rad ioltipes beta and
gSma seldIngo. The nanual inarperates the w 8stetr Stasard foe Centr• l
of Radiatiomn UswdS, vohio vim issued origialley in N# 1%2 eand vas ao-
vised in ,Jos, 1955.

The RdaSation W6eW Training Comme was given in muaW mad FebrwW# 1%9
In eisot 24"hmm $"sseimas The eoaus**e sned bsum&#. fumdametus.- o0
I'adLiAs ittr, psperteu at radiation, psineiples at weduqeus sefte•,,
susgisx a"etUts ot rm&d&ati ma i peI-mIsib• eapmewe, radiatiea

sstet Insatam ts, r"diatn taretr in pastte, thiem prftrq.

A Seesm of a•adattm Safe* SdeoteM fer registrats In the mming5 is
to be kh*vw0t utod te uyls 2.160.0

When a need arloes tor some ras estiw materiala re"Qjiit&M is wittft
Iy the pPOSeetve UW to the Nw"efhmi n0 as t requesting the parehm
of thI material.

The hnrhseiu Iopartmet noftifis the UVUroiMMW ftWSemsh Laborator
that ft has reseiwd a requisitim for t•m eAdsoesti material. A soq
of the parohsse order is sent to the Irviwmontas marsh LabIator7 and
the Weti Department vlau the msteial is to nd from the smpplie.

The Stock and R ivfng Department is responsible for metiig the
Awir.iental •Araka Laboratoy at the swivt l of Us msat•emr. The

fts ~wer ae"sa anid inspects the pashage. it he desireso hemes Nal te'fo
ae0SiAnse Z2%. the BvirQUINOtal beammw Labastery Un tK8 OpVetisa.

0



Canitmatem Shet •'6
The DOW Chemical. Company
Midlands Michigan

LpAl 20,0 21 and 22s 1$%q

Sterago of 'be radLoesota material 1W Us plant gwV boaifg oontrol
er it dpes o om its radiatiem aharmoterioUse. The U7eemsta

Laborator7 has a rmalt speeitioafy designed for the sboep at rOad@-
active materials which is awail ble t other plant groqp net having
s*utable atorage fasilities.

The Job of dLipoal of radioactve materials Is i•raariL the Joint
responsibility of the kironomntal itesoamrb Laboratory and the Waste
Disposal Deprtment.

140 fterial Con•r•l 1Hsop'

Wbon the isotope wer wri"es a r•qUitioa for a radioisetope, he also
fills out in dqplicate Radioisotope Safety Data and Naterial 2.e.*ep
giving the following intoimation a hasue ardor nuber, redietoepe,
half•l•tej radiation, oheial state, ptysjoa&. sitate intenrIl beserd
Vsqa p, imm permissible boe buden, eritical ergan, effeetive
alf-lie in b.rr, permissible airborne and water eeaeetratiomu, siAgle

eweeure lit#s main= laborato quamtiry, shielding required,
ga does ratee speeial preoaMAiome. Datoe anmaut reeseld mmouat
dispensed, bolme an hndt, dApesitSio and rewks an filled In later.

One eq of the udoleoatepe S3afet Data Sad materal "Geadd is Uesp
bth use"r in his Ruiative Material --- Ad &oou The secmnd em

is meet to the 'Mial Reeaob Laborateryf the Jus lmad
DIVisimi biesotiVM ".m at.e A6 Lsev00d UeekO %fth is hept qp.1isdtm, tq

A ,Ai4IA card for tw speelfei isetee is made oet v tUO 16 a. 0. it
nows onists# giving the slaglo eqiesure liit.1noAiae psi*

tseaammt O oimds, Sshallatem• inglesti,.es,• mlad shi emtmS~naattaa b

A MeLatten Reord Seet is kept ky tin 3. 5. 0. oer eahk sea"ed sa"s.
This 11iwo. tWe V"p of sam#s swunt at seamos Prl~wdpol *adtifti
PMUde4 sOUnree amber, stor7 Of the seAYs, eleates, WWIe reeod
df wipe testa, toni of radiatioL sure,.

15. Personne NmjitwiMg

Fill badges are stYPUd an a tWOiNusk basis IV Koicor .lW Coprlattea
amd bk M•asi evviees, Ine., sa"ltolmee IWYU24.

TMe aflm bake rp Ortd am. weorde tan, i.WOO
fteaweh ubwatoru for the %W40s40k peWisb on sheets whU" show the
boepdg eme a rs. ne spamt VOULOmg and ewqisstw

M ". own 03"" in $NNWat "00 aid Unalt aI per Vftk*

0



Ganuumiati~on Sheet, #?.
Tim Dew Olaimioal Qaqmsw
Midlaidp MSchigam

Apri1 20, 21 and 22,9 3,95

RRHAfLS (LA-RMII)

Doe highest fCim bake eomeuma wereS reportedfe
vim ýa,, $iJa 60 .ouvea for radI~grapby, and fb

:Who enfowaters radiation from various aoie nlda .re
rtadiun, 'xd radiaisetop~e in Uis health phy~sta work,

The Summm7 of diaati~on Exposiares for the period fara 12-8.55 to
WD-1-7 sobws these otaaulatlvs .eiPosmrst

12-8-55 to )-12-56 80 milliroantgWW
3-12-56 to 8-.2o-56 U20 0
8-20-516 to 3~4-57 330 6C mill-iroentgens
1--57 Uo ZO-1-47 850 1220

ONe oimlat~vs oeqmur for tim year f ro ).14 t
3-m3C49 wise 127 milliroentgenu, with wem.'e" JIWký
24~, )0n 5# 29p 25n and 27 millirsuantoene For
@aiaigative exposua f or the year Laos 3-31.48 to 3-31-59 Was1

m~inm~m~u vtA tw.'immk expoeuzee at 13# 15,9 17, 35# 12, 18.
An, 12n an4 18 mi~l'oeutgenin. All ther .qiusram won reprted
am Ion *m 10 millrwoen~mm for 2 weeks.

The radiation suaveys made by, the U, 3 0. we regapued 9% a pyat
cc the laboratmr sow"y14on Vb" ano simalaed the *powe *M

sm~a wrotAmw mAd Wontmanim =m the *onto obtajmsL

Ube U7y Laboratoxy and the AIWS*ltUw4 Cbsmtajea
Z"abrtkwi am' Survyod W' tuking wipe umappl poidadsea12and %Y
makiag 4madwydtad (IsgorferI luer somser suetr ~. The Nuueo a"d
DI*el Research Laboratory is alas ts be *svend IV thi teoimiqvW.

~a4w1~owQeiger-KmQ13.r eomuter survW9 and soe"iamwa wipe "to*t
at their slotbiug and vork marawe also naft M~te ivIdealYS
riadiomotpe a~a

The Radiosetive Waste Disposal &hmord mmiz~alatd bo the ism 014mmm4
00seAroh LaboratOrr gives thes fO0M ele Ig ntsrwmtio dxte, kind and

Amtof ieatorial, omtuiWAstl.oa CoQImpudx it buom)$ atiumsted
a. tivutr, @~"x mzd expluzation at setimiat.,0 dispositim,

W ~atd qiG awooz ad orgmuis) fran the Rmi.01hANlTz 'OAS aetor
And Us Mmilear and Bamia~ Smesarsca Lobsrat wyae PCahss VP %rm'VW

& 5. 0. end 4~pe to oems (%0,00 PW~m pez Aiue *LW) at
US is u~t to the o0Mpy wase tusatmea P~lot, be initam st&,jt

Inecho ip estimated lIn Wie ti b" %epi .msataasums. 11'"A
theI=speditieflin 10 m1 a0.



Continuation Sheet #8
The Dow Chemical Company
Midland# Michigan

April 20, 21 and 22, 1959

MATh1W (COxMnUzD)

17. Waste Diepal (gontind)

Incineration of wastes is pertorned so that the concentrations of
staCk efflUents to unrestricted areas am in accordance with
Section 203.03 21 0 CfR 20. The new incinerator burner opera-os
at 18000 - 2000'o The effluent goes from the kiln into a ao*-
bustion chamber, then through a spray chamber, and then up the
200-foot stack. The air flow i 140,091 cubic feet per minueo.
The effluent temperature is 200" - OO F at release. The slag
moves from the kiln to a dumpoter and is trucked away to a land
fill area.. Unburned drwas go to salvage. The slag has been
monitored, and no activity above normal background has been found.

%urial of radioactive wastes in at a site within the plant bcundaries
at a corner of a land fill area, Contaminated paper# glassware, and
otber waste materials generated in the laboratory wse of isotopes
comprise the main part of ths buried vwates., Aximl caaes and
ewaeta from studies involving Phosphorus 32, Carbon 1ip and
Chlorine 36 are a major item buried. Burial prooedwes ar in
accordance with 10 CPR 20, Seetion 20.3.

18. Facilities and Porem

Of"ORge 3, Carbon 114, 84lfar 00's fSPhWe"ora 32# Stroatian 90,
Tbalja.0A and other Leose are se4d in laboratory reaawh
studi•e and In the preparatiom of labeled eonqowud for other
laboratories In the eeqpie.

•uiput lnoladm a Ca] I&Faim 1;e* hoeed for werk with Carbon 14
and tritiua, posted Isotope heods, a I"ge eatea-m.ad staSAnleus
steel hbed for biologoal eUt invoIlvg pl•nts or saimals
eatoining labeled soeogads# a glove box& a tritim monitors and
labeled metal wante an*e with yellow step-on covers. There is a
posted vsxdtý, specifically designed# for the storage of radioactive
materials. This he one-foot onerete valls and doorl the door in
en roller. and is electrically operated. For fie protection tUs
vast was built indepemdent from the rest at the building,

Mw~ipua2,t1aal Chemic als Laboratory, R42.dnag687

Phosphorus 32, Cblorine 36, and qarbon 14 ae used in studies of the
notabolic fate of agria•ltwam cheumials in anIm•l and plants. Tagged
compounds are mads in the Radiochemistry Laboratory.

faipae•3t iisoludes posted iLot"op hoods, labeled waste *ans, and
chohmatograpby appratus. Oelatin eapsules eantaining mtilliarie
amevmts of trasers an prepared in a glove box# in which isotopas
are stored in labeled lead pigs and in the original labeled shipping
onuizrs. ineta saples IA labeled oont4aers awe stond Sn a



;onm"auatimn shset 09
Tbr Dw ChmndLal CoumzwXidl"#• ftsbdg

Ap"L 20, 21 and 22j, 1"P

BTdISM 6V? (g2BjnaLd)
737x= =."J

itedb% of aattlA =d vb~ep ifs des at Ow tfam in tUe barmn mtish
to peSe4. The gelati.n ca"ils JA wheat xL&ddlUinj ame red to ths
anlmaUl V bal1ing gva in the peted %et AmtA kee,

6a wok m pazesitid.Iess whieb ae alse be ied a" ismateitsq,
if done opWetively with the U. So Departmut of A4r tolt atUmryl•lin, T~ms,

Simm ?I.mf htw Adsn 3
ptr wa 85 is 4md in film t•iaiknos &" an th e xtr4dw on the

&T411441110 FLOW* At th* time Of % theimpOCtIam, fiVe Thdastia'4
Ua•aAocwWsr gages wore instal4 d and we posted with tMe
oam,.a •]tn radiabion Wmhe and the wu'da CxI•O(N AAAXOACTIVS
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At the time of the inspecti•n the byproduot material on hand
oonaisted of 500 millicuries ol Cobalt 60; 500 millicaries of
Carbon 31tj 700 IitUcUrieo of Phonphors 32j 4500 millicL ies
of f'ypton 85; 12 caries of Hydrogen 3J and less tnai 100
millicuries kf each remaining byproduct material of Atomic
Numbers 3 to 83, inolnsve, uwash ha. ben obtained.

Licnsea 2-2!g-2

Your Cobalt 60 souzoes were on hand with original strengths of
300, 1000, 10,3000 and 18,00O oauv.es, respectively.

ig nwe 2 1 - 2!

No byproduct material was puwchased under this license. The
ezpriment was not done.

on band were 22.153 pounds of uranium notall 2.576 pounds vao used
in 1•1S nothing was purobased in 1."8.

In 3356, L41 pewit at th•wium, metal wom pumhasedl 0.128. poud
was odo 4.*109 pumt4s were an ban.

7orti panda of thariua flaerLds were oan band.

Durlag 1958# 55 pounds ad I ounce of thowium "zl ur.-mu metals aid
*onvaide mwon parehased.

Ona 3aU*59, 31W povads of thwiima sMwapmrs, on hand; in 19581
22,521 pomds were used and 23,833 pounds wore purchased.

On 3.31•59 10 277 pownds of thariQm metal pellets were on hand;
n 05 0 1pounds of thoiu metal. were u*ed, and 42,260 pounds

wme purhassed.

n 12-31-58, 23 pounds of th*oArm ohuriLde were an hand.

(f VO.A314, 9700 pounds of thim fluoride were on handl 793 poutds
wore used in 1958.

on U-31-6, 8,9 p0d= of wals theriva sO entrate were on had;
06361 mO zM Msld ho Tint, Dwa.CmA is 108.
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