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Memo To Piles

Review and Inspection of th

e Dow-Vellman Thorium Sludge Pile,
Bay City, Michigan.

From: J. A. Pinn and W, (Grant

Period of Review: August 31, 1977 to Septemter 20, 19717,

T ——————

REASON FOR REVIFE.

The State of Michiran raised so=e questions ahout the existing sludpe
pile. Review of the history of the pile, and imsvecti-n of the pile
were conducted. Tow and “ell=an reprecentatives were interviewed,

the mile .. visited and radiation measu-ements and site sammles

were taken,

HISTORY

Decerl er 1956~ license No., 002782 issmed to Dow for nse nt '4ddland

and Vay Bity, Michigan, and at lladison, Illinois.,
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Fetwmuu~ 1, 1561, Mow transfer- 4 the Psy iy plant and 17F3

von?e of thorio~ t» " 1lman Rreonze and Lluminum (‘o“n'-n:.'.._’.‘

“ellman's licensc (“o. "=0539) 4id not e-t!-vize nse at Pay

City and Viellmen was so nctified. 2l

“arch 10, 1961, License 5™-13€ issu~d to “ellman, authorizing
uce of therium at Ray City. License STR-136 (Docket L0O-1790)
issued 3/21/61 (?) to Vellman Bronze and Aluwinum Compamy (la ter
chanred to Yellman Mynamics Corporation)- authorized use of
thorium for making magnesium-thorium alloy at B01 Andre Street,
Pay Mity, Yichipgan., This facility was formerly overated by

the Metal Produ~ts Mvicion, Dow Themical Tompany, and cormrised
gome 16 bhildings o;x p 25-acre cite. Approximately 650 Tow

Chemical e~ployees tran=ferped to "ellmz..

Jn:‘ uccordance with an aprreement with Dow, troriu~-bearing cluire

wee trancferred t» ™w &t 2 nearty site &t Pay Tity. Llicense

No. £T™627 (Dosket L0-17) issued te Dow Chemical a tnorizer

storage at the site. Dow gtopped accenting slwdipe trensfers coe tir

in 1971
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“ell~an burchased facilities

from ills=!eranna
fompany late in 1971 apq the Hillswn

Docket, bO-Séb) was transfer~

January 7, 1972,

¢fanna license (S'I‘R-I:BJ,

A to Vellman by Amendment, No.2 on

and unused thorium to the
Thorium slndge wap biried at the Fay City
facilit_v. é/

Creston Tacilit,

Cn Mareh 7, 1972, 4 furvey of the Ray City facility
‘.‘Ihipnle and T, Jorden Powe

by “ellman o T by let+

Vas condue ted
by G, Hoyte

11— Ttis wae Sibmitted

|
er dated Anri) 1L, 19??,é" reguesting
ter-ination or License wo, ST=136, Licensge STP=13% was
terminateA by letter from ™

1 dated l'ay 12, 1975, 7/

———
The hj pole renort references

? letter dated Sentembep 2, 1970,

Tfrom James Cambnrn ( € of Yichipan) to 8. J

Stat « Simmons
» 5‘- »

docummenf.ing a disoosal "ar"ee'nent". The letter— discusges D6~

thorivwm in the sludpe an+ ftates that that concentration is

exormt
from repistration,

IX3Plerio A7

On Sentomber ;14 1971, Regicn 3 representatives visited Dow,
)'idlard,tn disencs the tatus of the therium 8lvdre o4 Jovit g

Ray City fite. On Octoter 1, 1977, the Ray City ~j Ye e vicf teq
radi:tion neasy rem nt -

vere made andq Soil, s2 uldpe anAd Vater
famnle & wepe taken, The fa~nle: ere taken at locations Where
W7 and the State of 'iewi ‘an had orevieyel tamnled, ™he
Smnles wvepe analvred 2t Arponse Hotirnal Labe ratere,
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SITE DEScR prio A/
Dow's Py City proverty is located north of Ray Mity and east of
the Sapinaw River,

Access to the property ic controlled

Partially by a cyclone fence with gnarded pates and partial 1y
by the Saginaw River,
The thorium slndpe is conta ned in a single 2rea on this pProperty

and is surrounded by a single wire fence,

"Caution Radi ation Area" and "g,

The area is pos ted

ution Radiocactive laterial,»

The zrea is vatrolled several times each day.

The slndpe "pile" consists of munerous individual viles, each

representing a “uwnster load, Dow representatives states that

some sluige had been dumped at another location on the cie tut

was later moved to the single location,

The pile inecludes Some non-thorium bearing slndge,

The site is annroximately 13 miles from the nearest residential

a"ea.

Radiation measu-emente were mde Yy & %rion 3 reoresentative nsine

a Vietoreen Thvac ITTI Gt firvey meter with elozed window, The

measurenents apreed with those made previcusly t

At the fenccline (sinple vdre fence) radiatir-n levels varied
i th

from near back-rounAd of 0.03 mr/hr to 0.3 mr/hr, d level of

31 the ceectbon of the pile,
2 »r/hr ymms ' Direct measwre-ents
on the nile showed levels wp to U mr/hr,

Y the licensee (Dow),
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EXHIPT TS

Excernts from the Mareh 9=1n, 104 inspertiern of Dow,

“ellman Adyq Jamary 5, 194
Insvection of Bow, April 1959

Ltr mher Price to

describes Pay City

Report dated April 5, 1972 o¢ Survey of Pay City Pacilities

"rage,

A M Powell ang G Hoyte Vhipple,

"
Letter dateq septem er 2, 1970 fprom James rambypn (State of

Michigan) to S. J, Simmons, Vellman Dynami ¢s,

letter dated April 1k, 1972. Simmons (Wellman) to ML, s
requesting terw nation of License STR-136 anq relcase of

Fay City facilities (Wellman) oy unrestricted nge,

letter dated Mgy 17, 1972, R. L. 1aypiels (MI247T) 4o

"ellman Dynardcs terminating License sm™o136,

W report dated April 23,1971 entitled "Evalnation

of Pay City Storape of Nagnesinm Tho rinn Andpen

Thorium repulati ~ngh, ‘ore and afier July 29, 197),

Samnle esnl tg
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LMS AFFLICATION FORM 810331
DOCKET NO! 04000017 LICENSE ND: STE-527___ FEDERAL GOV'T: N

INSTITUTION CODE: 002495 LICENSE REGION: O STATUS: 0O

NAME ! DOW CHEMICAL CO.

e ———

DEFPT/BUREAUL MICHIGAN DIVISION _______

DA = £ o el L e R S s e

STREET ! 474 BUILDING______ (A T i

CITY! BEDLANE . A e STATE! MI ZIP: 48646 ____
ATTNS

MAIL CONTROL NO! 319583  RECEIFT DATE: 810331  ACTION TYPE: 4
(YYMMDD)
PRIORITY PROCESSING FLAG: N ' N 000 000

(3) Juggetfo i Aot welilne g4,  fhet-A

/i) al&qub’o'”é 557'”79276495L




ARGONNE NATIONAL LABORATORY

October 10, 1977

Mr. James Allen

U. §. Nuclear Regulatory Commission
Region II1

799 Roosevelt Road

Glen Ellyn, IL 60137

Dear Jim:

Attached are results for analyses performed on samples submitted by members
of the Region II1 staff. The results were previously reported by phone to
the requester. This letter is to provide your office with a record of the
results. If you have any questions on the data, please call.

Sincerely,
f

J
zfj(L&L__-
ag b Sedlet
‘Octcupational Health & Safety
JS:rk
Attachment

9700 South Cass Avenue, Argonne, lllinois 60439 * Telephone 312-739-7711 * TWX 910-258-3285 + WUX LB. Argonne, I'linoi
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NOTE:

Soil and Water Samples
Packing Lists No. AE 458 and 459 (8/2/17)

Sample No. Result
PTS-1648

Normal Gamma Activity
Normal Gamma Activity
Normal Thorium Activity

PTS-1649 ¢, 2
PTS-1639 <

PTS-1640 -~ '@ Normal Thorium Activity
PIS-1641 S 2 5 pCi228Ty/g
PTS-1642 < f 780 pCi228Th/g
PTS-1643 * ° 1200 pCi2287h/g
PTS~1644 < L° 10 pCi2281h/,
PIS-164S

i Normal Thorium Activity
PTS-1646 ~ [ 1.2 pCi2287yh/,

[

/

PTS-1647 © 3700 pCi228Th/g

All measurements were made by gamma-ray spectrometry, so results for
thorium~228 are based on the meéasurement of its decay products. The
amount of thorium-232 depends on the time since the last separation
of radium-228 (the first daughter of thorium-232) from thorium. The
thorium-232/thorium-228 ratio reaches a maximum of about 2.4 about
five years after the separation. This is the maximum error in a

thorium-232 measurement based on thorium-228 when the state of equi~
librium is unknown.
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:
Chenpes in Thorium Regmlations
Prier to 7/29/7L, thorium activity vas defined as 9070 kr of natural
real
thorium equals 1 curie of throium natural( ie 1 curie of thowvinm 232
plus 1 real eurie of thorium 228)
Burial pursuant to 10 CFR 20.30L, prior to 7/29/7L
12burials per year
1000 tite 100 ut™ , or 100 mGi per burial in real curies (L/30/75)

Avpeniix B Thorinm natural
Table 1 Table I
@l 1 ®l, 2 ™l, 1 l, 2
air water air water

uni/ml ucd /ml n/ml uti/ml

Prior to 7/29/7L 8 3 E-ll 3E-S 1E-12 1B-6
(thorium curies) I 3E-11 3B-L 1%-12 18-S
After 7/28/7) 8 6811 628 2512 256
(real curies) I 6%11 6rL 2F~12 2E=5

Appendix ©
s c————————

Prior to 7/29/7h 50 -6 thr ium natural in throium curies

After 7/28/7 100 m%i threivm natural in real curies

De linimum limits for natural thorinm

L/70 105000 4p/100 ~n?  total
1000 dnm/100 en€ removable

12/18 1200 dp=/100 em®  averare
3000 4p=/100 em€  ~axdrun
200 do /100 em?  re-ovable

”
“
2

i
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MEMORANDUM FOR: 6. Wayne Kerr, Assistant Director
for State Agreements Program
Office of State Programs

FROM: Donald A. Nussbaumer, Assistant Director
for Material Safety and Licensing
Division of Fuel Cycle and
Material Safety

SUBJECT: DOW CHEMICAL COMPANY, RADIOACTIVE WASTE
RETENTION (NRC LICENSE MO. STB-527)

The Dow Chemical Company License No. STB-527 will expire March 31, 1978.
A renewal motice will be forwarded to the Dow Company on or about
February 1, 1978.

At the time of license renewal, we intend to cerefully evaluate tie
1icensee's plans for ultimate disposal of redioactive waste. We shall
keep you informed of the actions to be taken with respect to the ultimate
g};.pos:;‘l of sludge now in storage under the provisions of License No.

Original sizned by
Donald A. Wussbaumer

Donald A. Nussbaumer, Assistant Director
for Material Safety and Licensing
Divisfon of Fuel Cycle and
Materia) Safety

£ a
— TR
sonans» |EGWright:bip | /NBassin 4 r.. ‘
oaven |12/ (2177 12//V /17 12/ €177 | 2014177
NEC PORM 318 (9.76) NRCM 0240 X Ul B SOVERNMENT PRINTING OFFIGE: 1876 = 88404
oo’ s




e INSPECTION AND ENFORCLmE T ; ﬂ/
<G> DOW CHEMICAL US.A. 717

-

FobIVED

. MIDLAND, MICHIGAN 48840

Feb¥odes B, 1978 03 |

' §, ATOMIC £NZRGY COMM.
REGULATERY

: MAIL SELTIDN, : <. A
D1rector}'vafsxon of Materialj Aot -

Licensing E: i
US Nuclear Regulatory Commissipil

Washington, DC 20555

Dear Sir:

This is regarding The Dow Chemical Company's Midland,
Michigan, source material license STB-527 which expires
March 31, 1978.

Please regard this letter as a request for renewal of
that license at this time.

Form AEC-2 was forwarded to me at my request via a telephone
conversation on January 27, 1978. However, the form is
unreadable as it is a photo copy and cannot be used to apply
for renewal at this time., If it is necessary to reapply
using the form please forward a suitable copy.

Sincerely,

é__~a:czn€" SV LS

-&\ ! D2 -,'-7// 4/75)_‘,‘

D. L - : e Ve 4
3 A - j

. Barsten
HEER Industrial Hygiene "
1803 Building & ik =1 3Tl
517/636-3677 % - E T RGe il diaa
bot:on Corapl. 2 /(/,;

.

bjd

AN OFFEF . UtIT OF 1€ € W CHEMICAL COMPANY

P il .
AT W ol 6N S b
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Dow Chewfcal Company o <, ]
ATTH: D. L. Barstan i & st H L
1803 Betldtl s i S SR

Kidland, mx!.ll 48060 .

REFERENCES'

PRI TR S )
(1) Correspondence datcd t""’.
r‘- 9‘# -

(2)° 'License No. M L T ‘

(3)"cu1de(s) BUIDE FOR ﬂMﬂﬂ
oF mucmac FOR LICENSES TO rmm

SOURCE MATERIAL

oss28
(4) Mail Control

Gentlemen:

This refers to your correspondence (Reference 1 above) requesting the
renewal of your material license (Reference 2).

Since the Nuclear Regulatory Commission issues material licenses for

five year periods, the renewal application should be complete in all
respects and reflect your program at the time of the renewal. Therefore,
you are requested to submit a complete up-to-date application, without
reference to any previously submitted information, supplying all of the
information as outlined in the guide (Reference 3).

We will continue our review upon receipt of the completed application,
in duplicate, as indicated above. Please refer to your assigned mail
control number (Reference 4) in your reply. Your current license will
not expire until final action has been taken on the license renewal.

L i

S;ncgrely.
- ‘«\\‘V i
B e

Earl 6. Wright ’

Radioisotopes Licensing Branch
Division of Fuel Cycle and
Material Safety
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Dow Chemical Company
AlTa: 0. L. Barsten
1803 Buflding
Midland, M1 48640

Gent| emen:

This refers to your applications dated February 8, and February 22,
! 1978, for renewal of License No. STB-527 (Docket No. 040-00017).

| Additional information 1s meeded in support of your application con-
! cerning control of the stored thorium wastes.

Please provide the following information:

1. Almnl description of the storage area for the thorium-magnesium
sludge.

* 2. A description of the form of the waste (powders, solid metal,
: slag, etc.).

3. A description of your controls to prevent formation of dusts and
other thorifum wastes, from your storage pile, foto other areas on
Dow Chemical property and into other surrounding areas. We are
interested in your methods of controlling spread of contamination
from dusts and 1iquids.

4. A general description of your radiation survey program for the
stored wastes.

Our review of your application will continue upon receipt of the above
information. Please provide two copies of your reply and reference your
assigned Mail Control No. 08798.

! Sincerely,

LUULGLY Paul R. Guinn
License Management Branch
Division of Fuel Cycle and

i Material Safety

| CRESS o ’ q
721424 i

| 4/30/79 PRGu{nn: en | D

: 4/ /79 * ;

IR zeo2ll . /F



g
e LJOW DOW CHEMICAL U S.A.
l\1d y 1 7 . .l 9 7 9 3 b ‘G SMiDLAND MICHIGAN 48640 i
.
i 3EG. ?
2% 9 |
Mr. Paul R. Guinn “°u  3ZCTION & |
License Management Branch ’ 13083 |

US Nuclear Regulatory Commission
Division of Fuel Cycle §
Material Safety

Washington, DC 20555

Dear Mr. Guinn:
MAIL CONTROL NO. 08798, DOCKET NO. 040-00017

The purpose of this letter is to supply the Nuclear Reg-
ulatory Commission additional information concerning the
renewal of License No. STB-527 (Docket No. 040-00017).

The magnesium-thorium sludge pile is located at the Bay City
"lant of The Dow Chemical Company. Since the material is
located on Dow property, access to the storage site is
limited because access to the entire plant is restricted.
The perimeter of the storage site is bounded by a chain-1link
fence which controls storage site area access. Radiation
caution signs are placed on the fence at clearly visible,
intermittent locations.

The magnesium-thorium sludge pile is located in the north-
east corner oi the Dow plant site, approximately 900 feet
from the Saginaw River. The location is immediately adjacent
to a pond and about 450 feet east of a road going toward a
US Coast Guard Station. The sludge pile is north of an

inlet canal which supplies water to the Dow plant site.

The waste form is a magnesium-thorium sludge or slag which
resulted from the casting of magnesium and magnesium alloys.
To prevent the formation of dusts and other thorium wastes,
the magnesium-thorium slag piles were pushed together,
leveled by a bulldozer, covered with several inches of earth
and coated with a road sealant,.

-~“1F"7" //
$ A

‘s ¥ /
G B¢

AN OPERATING UNIT OF THE DOW CHEMIC

JUL 19 1979

ey




Mr. Paul R. Guinn 2

Several comprehensive radiation surveys of the environmental
impact of the magnesium-thorium slag pile have been conducted.
Radiation exposure levels inside and outside the fenced site

May 17, 1979

were evaluated. Ground water sanmples immediately around

the site were analyzed. Surface soil, pond sediment, inlet ___

canal sediment, river sediment, pond water, river water and

inlet canal water samples were taken in conjunction with the

Nuclear Regulatory Commission, the Michigan Department of
Natural Resources, and the Michigan Department of Public
Health to determine if the thorium was migrating or being

leached outside of the storage site.

The results of these surveys indicated the following:

B There was no significant migration of thorium or thorium

daughters from the storage site.

- 8 Radiation levels at the fence boundary did not exceed

0.1 mR/hr.

Based on past monitoring and research, the magnesium-thorium

storage site does not pose a significant health hazard to

Dow employees or the general public.

Sincerely,
o 7 PN : L’*QM‘P\———-—

Tracy W. Farsons

Industrial Hygiene Laboratory

1803 Building :

517/636-3205 11 g
)

bjd %1




MEMORANDUM FOR:

UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION 11l
799 ROOSEVELY ROAD
GLEN ELLYN, ILLINOIS 60137

June 18, 1979

Region III Files

J. A. Pagliaro, Chief, Materials Radiolcgical
Protection Section No. 2

DOW CHEMICAL CO.
LICENSE NO. STB-527
BURIAL OF THORIUM SLAG RESIDUE

During our next inspection, check on the licensee's burial of

Magnesium-Thorium slag residue at Saginaw or Bay City, Michigan.

Paul Guinn of NMSS, during review of an application for renewal, came

upon the licensee's request for permission to bury, which was not

It is believed that such burial was performed.

approved.

L;AA,125lﬂ/<z%;ku?l‘c’éafi

J. A. Pagliaro, Chief
1l Materials Radiological
Protection Section No. 2
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Dow Chemical Company
ATTH: Deanis L. Barsten
1803 Buiiding

Midland, NI 48640

Gontlemen:

This refers te your letter dated May 17, 1979, providing additiona] fnformation
conceraing the remewa)l of License No. STB-527 (Decket Mo. 040-00017). Your
l;tmbniud additional questions concerning your activities under License

Your May 17, 197§ letter refers to storsge only at your Bay City, Michigan plant
whareas your currvent iicense also references your facilities in Widland, Mighigan
and Madison, I111nois. If you have chandoned or returmed to unrestricted use
facilities in which 1{censed material was used and/or stored at your Midland,
Richigan and/or Madison, I111nois plants, we need information concerning your
decontamination and redfation survey activities in sccordance with the enclosed
guide, GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT PRIOR TO
RELEASE FOR UNRESTRICTED USE OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL. For areas in your Midland, Michigan and/or Madison,
I11inois facilities which contained sofl contamination, we need {nformation
sM:Lt!ut 211 source seterial present in the sofls was {dentified and removed
from se areas prior to abandonment or retum to unrestricted use.

‘ Your May 17, 1979 lettur also states that magnesfum-thorium wastes are stored in
i the northeast cormer of your plant site in Bay City, Michigen, and that thesec

D e e e o

-

wastas ware... "coversd with several fnches of sarth and coated with a road
soalant.* Our review of your applicatiens referenced in your 1fcense revealed
a0 {eforwation concerning storege of megnesiun-thorium wastes in the manner
108, for o Ay "i"i‘ma-t e e mﬂy‘ mpn? of 1
for e, s ™ 5 WA are “geners _ n
- c::hmlet‘. and 20.304, Ye are not cartain that the sethed for
r storage of magnestun-thorium wastes described in Hay 17, 1979 letter is an
’ adequute method for storege of wastes containing |fcensed meteris! and mey
constitute burfal of waste in & manmer which 1s beyond the scope of Sectfon 20.30/
fn 10 CFR Part 20. In amy event, our records show that you have been suthor{zed
to store wastes containing source materials for more then seven yesrs and for
this reason we do not believe that 1t 15 1n the public interest to coantinue this
suthorization. In view of this, we request that you swbxit, for our approval, 2

A GAAAICOP P Sp2p7




comprehensive plan for removal and disposal of all magnesfium-th . {um wastes now
in your possession inciuding sofls containing thorius contamination. To assist
you in providing this information we have, in addition te the sbove referenced

{de, enclosed fes of Guide 10.4 GUIDE FOR THE PREPARATION OF APPLICATIONS

Lim T0 SOURCE MATERIAL, Guide 8.11, APPLICATIONS OF BIOASSAY

FOR URANIUM and Guide 8.15 ACCEPTABLE PROGRAMS FOR RESPIRATORY PROTECTION. You
should refer to sach of these guides and provide {nformatfon which 1s applicable
to your activities and in accordance with the guidelines 1n each guide. Examples
of the kinds of information needed are as follows:

1. Radiatfon surveys and analysis of samples. We need 3 description of your
procedures for performing redfation surveys, including instrument surveys,
wips or contamination s and snalysis of sastes including sofl samples.
This informetion should include an outline of & comprehensive sampling
progras to assure that all wastes containing source material and sofls
containing source material contamination have been removed from Dow Chewical
property. Refer to Item 12(c)a in Guide 10.4. and the previously referenced
survey and decontamination guide.

2. Removal of ma fus-thorium waste, We need a description of your program
for removal of the magnesium-thorius wastes and sofl contamination which
have been fdentified as 2 result of your rediation surveys and analysis
program. You should include & description of your methods for packaging of
the wastes for removal from your premises. If you plan to wtilize »
commercial waste disposal agency, plesse provide the name of this company,
:adhdnﬂh the specific sctivities they will perform. Refer to Itew 13

n 0.4.

3.  Trensportation. If your waste disposal agency will transport the waste
material please specify this. If the Dow Chemical Company will transport
Yicensed matarial, we noed sufficient information describing your trans-
portetion methods to assure s thet you will meet 211 requirements of the
U.S. Department of Transportation,

4. FRadiatien s fnstruments. Please describe your redfation survey
instroments to used in conducting rediation surveys and describe your
calfbration procedures. Refer to Item 11.f. in Guide 10.4.

§. Measuring fnstruments. We need & description of the fnstruments used to
analyze sofl samples and your procedures for calibration of this fnstrument.
If analysis of sofl samples 15 performed by someone other than the Dow
Chemical Company, please provide the name o7 this company or person and the
license number which authorizes this snalysis. Refer to Item 11.7. in
Guide 10.4.

6. Personne) monitoring. Describe yo 'r progrem for wonitoring persomnel for
exposures to extermal radiction. If you use f{lm badges and/or s,
please state tre oY axchange and fdentify your supplier. Refer
to Item 11.g. in Guide 10.4.




Dow Chemical Company 3

7. Hoassay program. We need & description of your bicassay program to
deterwine employee uptakes of thorium. If you have deterwined that bfo-
assays are not necessary for your program, you should provide information
in support of your decision. If bioassays are collected and analyzed by en
outside service company, plesse fdentify this cumpany and describe your

for collection of bloassay samples. Refer to Guide 8.11.
lease note that although this guide refers to bicassays for uranfua the
same guidelines will apply to thorium bicassays.

8. Contamination surveys. Please describe your program for preventing con-
tanination of workers and for conducting redfation surveys of workers to
deterwine the contamination levels. If esployees are required to wear shoe
covers, gloves, etc., please describe these requirements, and provide

detalls concerning your pngr- for monitoring personnel for contamination.
Refer to Items 11.c., and 12{c)a.(1) in Guide 10.4.

9. Control and evaluation of afir contamination. We need to know how you will
control and evaluate the concentrations of thorium in afr during your
remova! and/or decontamination activities. Included should be information
concerning air sampling, use of respirators, etc. If you have concluded
that air sampling 1s not necessary for your activities, you should provide
fnformation in support of your decisfon. Please note that {f you use
respirators, and this use {s taken into account in deterwining lTevels of
personnel exposure to afrborne concentrations, your respirator program
should be in accordance with the enclosed Guide 8.15. Alsc refer to Items
1M.¢. and 12(c)a.(3) in Guide 10.4.

Our review of your applicacion will continue upon receipt of the above infor-
mation. Please provide two copies of your reply and reference your assigned
Metl Control No. 08788.

Sincerely,

Paul R, Guimn
Material Licensing Branch
DMvision of Fuel Te and

| Materfel Safety
; Enclosures: As stated

. ™ e st

E PRGuinn:gtw NBassin ViMiTler

10/1/79 10/ /79 10/ /79 10/ /79
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<P» DOW CHEMICAL US.A.

A

MIDLAND, MICHIGAN 48640

December 19, 197¢ W os 2T A9 39

cClit LeiGN
166 M4, SECTION

Mr. Paul Guinn

Material Licensing Branch Y7,
Division of Fuel Cycle & Material Safety / 33

US Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Guinn:
MAIL CONTROL NO. 08798, DOCKET NO. 040-00017

9
This letter is in reference to your letter of October &, 1979, and
telephone conversation of December 11, 1979, with Mr. L. erstein
of The Dow Chemical Company regarding renewal of Licens
Mr. James Kuszaj, Legal Department, is replying under separate cover,
concerning the status of the Madison, I1linois, facility.

Mr. Harmon's letter of March 23, 1979, attached, describes the status
of the Bay City magnesium thorium pile and summarizes our past studies
and efforts related to it.

In the interest of resolving all aspects of our License STB-527, we are
looking forward to a meeting with you in January, 1980. 1 would like to
contact you after January 7, 1980, to arrange a time and date convenient

for you.
Have a nice holiday season.

Sincerely,

Tracy W. Parsons, for
Ralph R. Langner, Chairman
Radiation Safety Committee
1803 Building
517/636-3205
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March 23, 1979 BAY QTY PLANTS - MICHIGAN DIVISION
P.0. BOX 516
BAY CITY, MICHIGAN 48707

017 - 6841330

Mr. D. E. Van Farowe, P.E., Chief :
Division of Radiological Health F?EZCfL
:".

State of Michigan Department of Health L
3500 North Logan APR ;o he
Lansing, MI 48909 ; R1j 197g

- MlCHiGay -
REF: MAGNESIUM - THORIUM SLUDGE PILE IN BAY CITY EGa

Dear Mr. Van Farowe:

This letter is in response to your correspondence of March 12,
I have been in Dow's Bay City Plants now for approximately
ten months and a considerable amount of activity has been

- centered around the sludge pile during that time. This activity
has included upgrading the physical site, performing additional
research work. and investigating disposal methods. This letter
will sddress each of these areas.

Upgrading Existing Site: During the summer of 1978 the entire
existing sludge pile was surrounded with a chain link fence
cquipped with a locked gate. The fence was equipped with signs
warning of radioactivity. In addition the entire sludge pile
was covered with an oil-based sealant to prevent light particles
from becoming airborne. The combination of these improvements
have rendered the pile inaccessable to unauthorized personnel
and prevented potential dusting problems.

-Technical Data‘Review Methods: A comprehensive survey of the
environmental impact of the magnesium-thorium slag storage site
in Bay City was completed in 1971. Soil samples were taken by
the Michigan Department of Public Health and Dow at various -
distances from the storage site. A drainage area on the east
side of the storage site forms a shallow pond which occasionally -
dries up. Samples of sediment and ice were taken from the area.
The Bay City Plant inlet canal runs along the south side of the
storage site. A water sample was taken from this canal. 1In
addition to these samples, Dow took core samples of the soil
directly beneath the storage site to determine if any l=aching
of thorium or thorium daughters into the soil had occurred.
Weter samples were also taken from the core drillings.

Results of the 1971 environmental survey indicated that the
storage site was stationary and not migrating into the environment.

| A second comprehensive environmental survey of the area around
the thorium storage site was completed in 1977. Environmental
samples were taken by the Michigan Departmept of Public Health,

AN OPERATING UNIT OF THE DOW CHEWMICAL COMPANY
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Michigan Department of Natural Resources, Nuclear Regulatory
Commission and Dow. Surface soil, pond sediment, pond wa‘er,
inlet canal sediment, inlet canal water, and river sediment
samples were taken. Again, the results indicated there was
no significant migration of thorium or thorium daughters from
the storage site. _ ) N

In 1978, two research projects were completed to determine the
potential for release of thorium or thorium daughters from the -
storage site. The first research project identified the leach-
ing properties of the magnesium-thorium slag under laboratory -

. conditions and was completed in February 1978. It was determined
that under these most severe laboratory created conditions there
was a potential for a slight amount of thorium and/or its daugh- -
ters to leach into water. Because of this potential Dow has
analyzed ground water samples from nine wells immediately around
the storage site. No thorium or thorium daughters were found at
the detection limit (2 pCi/L, based on lead-212). Analysis of
these samples by gross geta counting indicated a concentration

of rzdioactivity ranging from 30-800 pCi/L in various samples.

A careful cross-checg by gamma spectroscopy indicated that all
-of the gross beta activity could be accounted for by naturally
occurring potassium-40, This checking of the water from the
wells to insure that no leaching of radicactivity from the pile
had occurred was completed in January of 1979, and confirmed

work that had been done in March of 1978.

The second research project determined the thorium content of

the respirable fraction of the magnesium-thorium slag. This resear
progect proved to be much more difficult in that the analytical
methods involved to insure accuracy of results had to be developed
during the course of the project. This project was completed in
November of 1878. It was determined that less than 0.1 percent .
of the slag was respirable. The thorium content of this respir-
able fraction of slag does not differ significantly f£rom the rest
of the magnesium-thorium slag, which is about 1.5 percent. On

a mass basis, the Nuclear Regulatory Commission airborne exposure
limit for thorium, as contained in this slag (1-3%) is higher
than the American Conference of Governmental Industrial Hygien-
ists nuisance dust limit. Therefore, based on the small respir-
able fraction, and low thorium content, the slag is mot likely
to be an inhalation hazard, except under unusually heavy, vis-
able dust conditions. This judgment has been confirmed by past
monitoring of bulldozing operations which have not generated
detectable levels of airborne thorium. With the magnesium-
thorium slag now covered with the sealant, the wind is prevented
from blowing any slag from the storage site. in the past con-
versations there was apparently concern expressed that Dow has
not used a statistical sample of the sludge for test purposes.

It is Dow's practice to sample the sludge from the "hottest"

area of the sludge pile. Based on 2ll of this data the hazard
of airborne thorium is very insignificant under the present
storage conditions.
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All of the research work associated with the magnesium thorium
sludge was completed in February of 1979 and the final report
is now being written. Based on past monitoring and research,
the magnesium-thorium storage site does not pose a significant
health hazard to Dow employees or the general public.

The present site is located 600 feet from the Saginaw River

at an elevation of 5 feet above mean high water level so that
flooding is not an issue. The general area is zoned indust-
rial and both the plant property and the actual storage site

are fenced. In any event the storage area is hardly an -
attractive nuisance. The closest residence is 4300 feet. The '
storage is not in a high traffic area.

Alternative Disposal Methods: There are four basic alternatives
for permanent disposal of Bay City's magnesium-thorium sludge ;
ile. They are: (1) shipment to a commercial nuclear waste
urial site, (2) recovery of the thorium, (3) burial at a State
oi Michigan disposal site, and (4) continue storage at present
site. "

Burial of the magnesium-thorium sludge at a commercial site
such as, Chem-Nuclear Systems, Inc. facility at Barnwell, South
Carolina was explored as a possible alternative. First of all
the future operation of this site is questionable at best.
Secondly the cost to Dow for this alternative would exceed
$500,000, and would expose the public and workers involved to
the radioactive material while it is being packaged into
containers and transported. Dow does not feel that this approach
and these costs are appropriate when the other alternatives and
the minimal health hazards are considered. The only other
commercial sites available are located in Beaty, Nevada and
Richland, Washington. These sites are even less attractive
economically than the site in South Carolina. :

A considerable amount of time has been spent investigating the
possibility of recovering the thorium from the sludge pile.
Contacts have been made with the following companies: Kerr-
McGee, W. R. Grace, United Mineral & Chemical, Tennessee Nuclear
Specialties and Lynco. None of these companies would consider
purchasing, storing, or processing the magnesium-thorium sludge
under any terms. It is pertinent to note that only 200 to 300
1bs. per year of thorium are produced in the United States.

Until the demand for thorium improves the recovery of the thorium

is not an alternative disposal method.

The burial of the magnesium-thorium sludge at the Dow Bay City
site and the subsequent deeding of the land to the State of
Michigan was an alternative proposed in the Dec. 14, 1977, letter.
As stated by both Dow and State of Michigan representatives, this
proposal is environmentally sound. Such action would however,
require that the NRC and Michigan provide guidelines or procedures
to assure that this is a permanent disposition.
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Dow believes that the current storage disposition is sufficient
for long term temporary storage. As the State of Michigan
representatives have stated, "the existing storage site actually
presents minimal health hazards to the general public and to

Dow Employees". .

With this in mind the best present alternative is the exisiting
temporary storage as presently administered until the State of

Michigan can develop a site capable of receiving such materials
and also obtains NRC clearance.

Hopefully this letter has addressed all aspects of your letter
of March 12, 1979. Please, let us know if further data is
required concerning environmental assessment or other matters
covered in our discussion. .

Sincerely,

Al snin—

Ken Harman g
Manager

bps
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February 5, 1 CEEL I Al

Mr. Paul Guinn sy skeven T 15434
License Management Branch
US Nuclear Regulatory Commission
Division of Fuel Cycle & Material
Safety
Washington, DC 20555

Dear Mr. Guinn:
MAIL CONTROL NO. 08798, DOCKET NO. 040-00017

I would 1ike to take this opportunity to thank you, Mr. Nathan Bassin
and Mr. Vandy Miller for taking the time to participate in the meeting
with Dr. L. W. Rampy and myself conducted on January 16, 1980, con-
cerning the Dow Chemical Company's storage of magnesium-thorium sludge
(NRC License STB-527). It is my understanding that all the issues were
clarified and license renewal is contingent upon Dow's submission of
records that outline our future plans. I would like to briefly sum-
marize the major conclusions from our discussions. If we have misin-
terpreted the results from the meeting, please contact me to resolve the
discrepancies.

1. Madison, I11inois storage site - The Dow facility located in
Madison, I11inois was sold in 1971 to Phelps Dodge Aluminum Cor-
poration which later merged with Consolidated Aluminum Corporation.
At the time of sale Dow transferred all licensed thorium containing
material at Madison, I11inois to the Consolidated Aluminum Cor-
poration pursuant to their License STB-1097 (Docket No. 40-8088),
in accordance with 10 CFR 40.51. The Madison, Il1linois facility
inadvertently continued to be listed on Dow's License STB-527.

We request that the Madison, I11inois storage site be removed from
the Dow License STB-527.

~N

Midland, Michigan storage site - From November, 1971 to January,
1972, a1l licensed thorium was removed from the Midland, Michigan
storage site and transferred for burial at Moo~ehead, Kentucky,
through the contractor, Nuclear Engineering Cu: ,oration (NECO). In
addition to the licensed thorium, the topsoil from the storage site
was packaged and shipped for burial as contracted through NECO. =
“he stripped storage site area was surveyed with a GM counter and
no residual radioactivity above backaround was detected.

o
a

$ H\Am“,

mown PR CTUDT (A

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY

LIFE

Wm’m 70



. Mr. Paui Guinn 2 February 5, 1980

Although the Midland, Michigan storage site was decommissioned in
accordance ;ith 1971 NRC regulations, it is our belief that soil
samples from the storage site should be taken and analyzed for
residual thorium contamination row. Upon completion of the in-
vestigation, the results will be forwarded to the NRC.

If the soil sample results indicate that thorium contamination is
sufficiently low we request that the Midland, Michigan storage
location be removed from License STB-527.

3. Bay City, Michigan storage site - The magnesium-thorium slag
storage area located near Bay City, Michigan is the only storage
site 1isted on License STB-527 where licensed quantities of thorium
are expected to be maintaincd. There seems to have been some
confusion in the past regarding Dow's efforts related to the
storage site; so we propose to submit to the NRC several items that
will clarify all issues surrounding the magnesium-thorium storage
site. These items consist of:

a. A description of the storage site that details the slag pile
and its present condition.

b. A description of the surrounding environs.

€. A description of Dow's environmental monitoring program that
will be inclusive of past survey results and future monitoring
efrorts.

d. Photogr. /hs of the slag storage site and surrounding area.

e. Available documentation of envirgnmeiial monitoring performed
by the State of Michigan,

f. Meteorological information on flooding probability.

Since no permanent radioactive waste disposal facility is currently
available, we feel that the magnesium-thorium slag should remain at
the Bay City, Michigan site with continued maintenance as will be
described in our maintenance plan to be submitted.

Yours very truly,
SADE o
]p6ﬁ>L~A e bt

Tracy W. Parsons

Industrial Hygiene Laboratory
Health & Environmental Sciences USA
1803 Building

517/636-3205

bjd




UNITED STATFS
NUCLEAR REGULATORY COMMISSION

REGION Il
799 ROUSEVELT ROAD

GLEN ELLYN, ILLINOIS 60137

feant February 28, 1980

MEMORANDUM FOR: Region III Files

THRU : (\Qé,T. H. Essig, Chief, Environmental and Special
Projects Section

FROM: W. B. Grant, Radiation Specialist
R. L. Hague, Radiation Cpecialist
C. Roytek, Coop Student

SUBJECT: INSPECTION OF DOW CHEMICAL CORPORATION THORIUM RESIDUE
STORAGE AREA - s MICHIGAN ~ LIC. STB-52

(DOCKET NO. 40-17)

On September 26, 1979, Region 1I1I representatives visited the Dow Chemical (.
Corporation's thorium residue Storage area near Bey City, Michigan. Radia-
tion measurements were made and soil, sludge, and water samples were taken.
The samples were analyzed by RESL, Idaho Falls, Idaho.

Dow's storage area is located nerth of Bay City and west of the Saginaw
River. It is in a remote section of another Dow Plant. Entrance to the
plant is controlled by Dow Security. The plant property is controlled by a
cyclone fence and the Saginaw River. The storage site (Figure 1) is com-
pletely cyclone fenced, with a locked gate.

Since Region IIl's last visit on October 1, 1977, the storage area has been
fenced and the residue site covered with a road tar emulsion. Ground water
sampling wells have been drilled to the North and East of the storage area.
Water samples were taken from the three wells that had water in them. Water
samples were also taken from the pond and the intake canal which approximate
the North and West boundaries of the storage site. All water samples were
counted for gross alpha activity. The results are shown in Table 1.

Radiation measurements were made at the fence line at locations S-2, §-3,
$~4, and S-6 (See Figure 1). Readings were 0.02 - 0.03 mR/hr.

Soil samples were taken at locations $-1, §-2, 8-3, S-4, S5-5, and S-6.
Sediments were taken from the pond and the intake canal. Gamma spectral
analyses were made of both the soil and sediment. The results of the analy-
ses are shown in Table 1.

Earlier (September 1977) sampling data from similar soil locations rhowed
levels of less than 1 to 5 pCi/g Th 228. Since the analyses of these soil
and sediment samples show similar results (0.4 to & pCi/g), no migration of

THSS  YPp
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thorium residues is indicated. 1In order to put these data into proper per-
spective, the avetnge thorium concentration found in the earth's surface is
about 1-2 pCS/g. The 1979 canal, pond, and monitoring well sample analysis
results, which were all less than 5 pCi/l, were consistent with the 1977
data, and indicated that thorium migration (if any) into ground or surface
water was (and continues to be) extremely small.

CE)AAP~‘///
W. B. Grant
Radiation Specialist

R. L. Hague
Radiation Specialist

9& / uars fro

Roytek
Coop Student

*NCRP~45 "Natural Background Radiation in the United States," 1975.



TABLE 1

DOW CHEMICAL THORIUM RESIDUE PILE

9/26/79 SAMPLES
Sample No. Location Results
8~1(Soil) Road 3.0 pCi/g Th 238
§-2 SE Fence 2.8 pCi/g ¥
§-3 West Fence 1.3 pCi/g .
S-4 West Fence 0.9 pCi/g "
§~5 Well w-3 0.4 pCi/g "
$-6 NE Fence 0.8 pCi/g "
SED~1 Sediment Intake 0.5 pCi/g y
Canal
SED-2 Sediment Pond 4,0 pCi/g "
w-C Intake Canal 3.7 pCi/1 Gross 2
(water)
W-P Pond Water 3.9 pCi/1 "
W-1 Well #1 4.0 pCi/1 "
W-2 Well #2 <2 pCi/1 i
w-3 Well #3 3.0 pCi/1 ol
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<Ls- DOW CHEMICAL U.S.A.

I ‘ LARKIN LABORATORY
September 18, 1980 1681 N. SWEDE RO,
MIDLAND, MICHIGAN 48640

Mr. James R. Miller, Chief PRINCIPA! STAFE
Standardization and Special 30 RN ) ; 4 B
Projects Branch Vi 32 m
Division of Licensing 57D ITao1
U. S. Nuclear Regulatory Commission ATE
Washington, D. C. 20555 ROEL: |

ROENS] FTLE 2

Dear Mr. Miller:

Per your request dated June 19, 1980, Dow Chemical U.S.A.
has revised the Topical Report entitled, "The Dow System
for Solidification of Low-Level Radioactive Waste from
Nuclear Power Plants" dated March 1978, to include the
information provided in Amendment 01 dated September 1978,
Amendment 02 dated November 1978, and Amendment 03 dated
February 1979. Special care was taken to assure that all
information contained in the original report and each of
the amendments was retained during the revision. At the
same time it is our intent to provide a smooth flowing,
understandable, corplete working document, therefore,
significant revisi n of Sections 3, 8, and 10 will be
noted.

The accompanying carton marked DOW TRADE SECRETS,

DNS-RSS~-001-P-A contains 60 copies of the proprietary

version of the report. These copies are also marked

DNS~RSS~001~P~A and are to be handled in accordance

with 10 CFR 2.790 as stated in your letter dated May 23,
T 1980.

The other carton marked DNS-RSS-001-NP-A contains 25
copies of the non-proprietary version of the report.

Efforts of the U.S. Nuclear Regulatory Commission staff
which resulted in completing the review and acceptance
of our Topical Report are appreciated. Please contact me
if we can be of further assistance.

\'S

S
Sincerely,
g .
$Za s
Bauu- 8009220 124 R . A0
J. B. Owen y ¢ n . P '
Group Leader Ji,// g
Solidification Processes Ré&D 0%
517-t36-3388 22 _,‘.."(o \4 \
AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY ® a7 /
fo {k/\ \
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August 24, 1981

Ki'ss
,'.‘CJL By Crioy
POCLLET cugnc

Ar. William Crow
License Management B
Division of Fuel Cycle
U.S. Nuclear Regulatory C
Washington DC 20555

Dear Mr. Crow:
MAIL CONTROL NUMBER 08798/0D0CKET NUMBER 040-00017

Enclosed is a letter dated February 5, 1980, from T. W. Parsons of The
Dow Chemical Company to Mr. Paul Guinn. This letter (enclosure 1) sum-
marizes the meeting of Dow and Nuclear Regulatory Commission (NRC)
representatives conducted on January 16, 1980, concerning the renewal
of NRC License STB-527. The purpose of my letter is to provide sup-
port information and documentation for the three items specified in
that earlier letter.

Item 1. Removal of Madison, I11inois, Thorium Storage Site from NRC
License STB-527.

The former Dow facility located at Madison, I11inois, was sold in 1971
to the Phelps Dodge Aluminum Corporation which was subsequently merged
into the Consolidated Aluminum Corporation. The licensed thorium com-
pounds were transferred at the time of the sale to NRC License
STB-1097 (Docket Number 40-8088) held by Consolidated Aluminum
Corporation in accordance with 10CFR40.51. See enclosure 2.
Therefore, the Madison, I11inois, storage locations and its associated
thorium source material should be deleted from NRC License STB-527
which is currently being renewed by The Dow Chemical Company.

Item 2. Summary of Soil Sample Analysis at the former Midland,
Michigan, Thorium Slag Storage Site.

The Midland, Michigan, thorium slag storage site in The Dow Chemical
Company plant was sampled in June, 1980. Eighteen one-gallon soil
samples were collected by shovel from the top six inches of soil. The
samples were evenly spaced over the entire forty by two-hundred foot
former storage area. The analysis report for the samples is enclosed.
See enclosure 3.

To summarize, the samples were analyzed for Th-232 content gsing a
Ge(Li) gamma spectrometer with a detection 1imit of 2 x 10-5 uCi/gm.
The Th-232 content of the soil samples ranged from 0.2 + 0.1 to 1.8 +
0.2 pCi/gm. As a reference, the average soil concentration of Th-232
from 200 North American locations is 1.0 pCi/gm with a range of

fRAGY
3.2 to 1.3 pCi/gm (NCRP 45). < “;
19382 5 FA
Fivre o
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The former thorium slag storage site samples do not exceed naturally
occurring background levels of Th-232, Additionally, they gre less
than the permissible contamination limit of 1000 dpm/100 cm¢ for Th-232
as identified in draft regulatory guide "Guidelines for Decontamination
of Facilities and Equipment Prior to Release for Unrestricted Use of
Term¥?a§jon of License for Byproduct, Source, or Special Nuclear
Material."

Therefore, please remove the Midland, Michigan, thorium slag storage
site from STB-527.

Item 3(a)(b). Description of the Present Dow Bay City Plant Thorium
Slag Condition and the Surrounding Environments.

The pile consists of approximately 4.6 million pounds of magnesijum/
thorium slag with an average thorium concentration of 1.7 x 10=3 uCi/gm.
The thorium slag was graded and compressed to a 2-1/2 foot deep layer
and covered with a tar-based road sealant in 1978.

The present thorium slag storage site, an area of approximately one
acre, is located 800 feet east of D Street on the north side of
Thirteenth Street within the Dow Bay City Plant site. The site is
secured by a seven foot chain-1ink fence containing one locked gate.
Radiation warning signs are posted at intermittent locations on the
fence and gate. See enclosure 4.

v/

The area surrounding the slag storage site contains no occupied
buildings for a distance of over one-half mile; low grasses and second
growth vegetation surround the storage site. A process water inlet
canal is located 75 feet to the south of the storage site. An access
gravel road, which continues past the storage site to the Saginaw
River, is located immediately to the south of the storage site. The
access road and storage site is at an elevation ranging from 582 feet
to 585 feet.

Nine shallow.ground water monitoring wells are located around the v
storage site at a distance of approximately 60 feet from the storage
site fence.

BCSS
Item 3{c). Past Survey Results and Future Monitoring Program
Summary of Past Survey Results

A comprehensive survey of the environmental impact of the magnesium/
thorium slag storage site in Bay City was completed in 1971. Soil
samples were taken by the Michigan Department of Public Health and Dow
at various distances from the storage site. Samples of sediment and
ice were taken from a drainage area on the east side o7 the storage
site. The drainage area forms 2 shallow pond which occasionally dries

up.
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The Bay City Plant inlet canal parallels the south side of the storage
site. A water sample was taken from this canal. In addition to these
samples, Dow took core samples of the soil directly beneath the
storage site to determine if any leaching of thorium or thorium
daughters into the soil had occurred. Water samples were also taken
from the core drillings.

Results of the 1971 environmenta! survey indicated that the thorium
storage site was stationary and not miqrating into the environment.

A second comprehensive environmental survey of the area around the
thorium storage site was completed in 1977. Environmental samples
vere taken by the Michigan Department of Public Health, Michigan
Department of Natural Resources, Nuclear Regulatory Commission and
Dow. Surface soil, pond sediment, pond water, inlet canal sediment,
inlet canal water, and river -ediment samples were taken. Again, all
results indicated there was no significant migration of thorium or
thorium daughters from the storage site.

In 1978, two research projects were completed to determine the poten-
tial for release of thorium or thorium daughters from the storage
site. The first research project identified the leaching properties
of the magnesium/thorium slag under laboratory conditions and was
completed in February, 1978. It was determined that under these most
severe laboratory-created conditions there was a potential for a
slight amount of thorium and/or its daughters to leach into water.
Because of this potential Dow has analyzed ground water samples from
nine wells immediately around the storage site. No thorium or thorium
daughters were found at the detection 1limit of 2 pCi/L, based on
Pb-212. Analysis of these samples by gross beta counting indicated a
concentration of radioactivity ranging from 30 to 800 pCi/L in various
samples. A careful cross-check by gamma spectroscopy indicated that
all of the gross beta activity could be accounted for by naturally
occurring K-40.

The second research project determined the thorium content of the
respirable fraction of the magnesium/thorium slag. This project
proved to be much more difficult in that the analytical methods
involved to ensure accuracy of results had to be developed during the
course of the project. This project was completed in November, 1978,
It was determined that less than 0.1% of the slag was respirable. The
thorium content of this respirable fraction of slag does not differ
significantly from the rest of the magnesium/thorium slag, whicn is
about 1.5%. On a mass basis, the Nuclear Regulatory Commission air-
borne exposure limit for thorium, as contained in this slag (1 to 3%)
is more restrictive than the American Conference of Governmental
Industrial Hygienists' nuisance dust 1imit. Therefore, based on the
small respirable fraction and low thorium content, the slag is not
likely to be an inhalation hazard, except under unusually heavy,
visable dust conditions. This judgment has been confirmed by
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past monitoring of bulldozing opera’ ions which have not generated
detectable levels of airborne thorium. With the magnesium/thorium
slag now covered with the sealant, the wind is prevented from blowing
any slag from the storage site. Based on all of this data, the hazard

of airborne thorium is very insignificant under the present storage
conditions,

In September, 1979, the Michigan Department of Public Health, the
Nuclear Regulatory Commission (Region 111) and Dow again sampled the
immediately adjacent to the thorium slag storage site. Identical
soil, sediment, and ground water samples were taken by each group and
analyzed independently for Th-232 content. Again, results indicated
there was no significant migration of thorium from the storage site.
The samples analyzed by Dow contained Th-232 at a concentration within
the normal background range for Th-232. Based on these data and past
monitoring results, the thorium slag storage site does not pose a
significant health hazard to Dow employees or the public. The analy-
sis report for Dow samples is enclosed. See enclosure 5.

Furthoermore, the Nuclear Regulatory Commission report on the
September, 1979, survey concluded that “...no migration of thorium
residues is indicated..." from the soil and sediment samples. The
report also concluded that the ground water samples indicated

", ..thorium migration (if any) into ground or surface water was (and
continues to be) extremely small." See enclosure 6.

Summary of Future Monitoring Activities

Since the previous surveys have indicated no surface migration of the
thorium slag, and the slag is presently sealed to prevent blow-off,
the most sensitive measure of thorium migration is ground water
analysis. In 1979, Dow began a semiannual program of ground water
sampling from the nine wells surrounding the siag storage site. Dow
proposes to continue this monitoring program.

The ground watgr samples are analyzed by a Ge(Li) gamma spectrometer
with a 2 x 10-8 4Ci/ml detection limit which is less than 1% of the
maximum permissible release rate of soluble natural thorium to
unrestricted areas (10CFR20, Appendix B, Table II).

Item 3(d). Photographs of the Site and Surrounding Area are Enclosed
for Your Review. See enclosure 7.

Item 3(e). Available Documentation of Environmental Monitorin%
Performed by the Michigan Department of Public Health.

Enclosed is the Michigan Department of Public Health summary of the
most recent Do Bay City thorium slag storage site sampling results.
See enclosure 8.

N
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Item 3(f): The January, 1979, U.S. Department of Housing and Urban
Development Federal Insurance Administration, "Flood
Insurance Study for Bangor Township of Bay County,
Michigan," lists the base flood level as 580.2 feet. The
Dow Bay City Plant thorium slag storage site is located in
an area of Bangor Township at 582 to 585 feet,

Dow requests that STB-527 be renewed subject to the statements and
information contained in this letter. If you have further questions,
please feel free to contact Tracy W. Parsons, Radiation Safety Officer
at 517/636-3205.

Cordially,

{ ) Comg

L. W. Rampy, Chairman

Radiation Safety Committee
Industrial Hygiene Laboratory
Health and Environmental Sciences
1803 Building

517/636-6260

mms
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Enclosure 1

February 5, 1980

Fr. Paul Guinn

License Management Branch

US Nuclear Regulatory Commission
Division of Fuel Cycle & Material
Safety

Hashington, DC 20555

Dear Mr. Guinn:

MAIL CONTROL NO. 08798, DOCKET NO. 040-00017

I would like to take this opportunity to thank you, HMr. Nathan Bassin
and Mr. Vandy Miller for taking the time to participate in the meeting
with Dr. L. W. Pampy and myself conducted on January 16, 1980, con-
cerning the Dow Chemical Company's storage of magnesium-thorium sludge
(NRC License STB-527). It is my understanding that all the issues were
clarified and license renewal is contingent upon Dow's submission of
records that outline our future plans. 1 would like to briefly sum-
marize the major conclusions from our discussions. If we have misin-
terpreted the results from the meeting, please contact me to resolve the
discrepancies.

1.

2.

Madison, I11inois storage site - The Dow facility located in
Madison, I11inois was sold in 1571 to Phelps Dodge Aluminum Cor-
poration which later merged with Consolidated Aluminum Corporation.
At the time of sale Dow transferred ail licensed thorium containing
material at Madison, I1linois to the Consolidated Aluminum Cor-
poration pursuant to their License STB-1097 (Docket No. 40-8038),
in accordance with 10 CFR 40.51. The Madison, I1linois facility
inadvertently continued to be listed on Dow's License STB-527.

We request that the Madison, I1linois storage site be removed from A:;“ 4

the Dow License ST8-527.

Midland, Michigan storage site - From November, 1871 to January,
1972, all licensed thorium was removed from the Midland, Michigan

storage site and transferred for burial at Moorehead, Kentuck{, i
s

through the contractor, Nuclear Engineering Corporation (NECO
addition to the licensed thorium, the topsoil from the storage site
was packagad and shipped for burial as contracted through NECO.
The stripped storage site area was surveyed with a Gi counter and
no resicual radioactivity above background was dztected.
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Hr. Paul Guinn 2 February 5, 1980

Although the Midland, Michigan storage site was decormissioned in
accordance with 1571 NRC regulations, it is our belief that soil
samples from the storage site should be taken and znalyzed for
residual thorium contamination now. Upon completion of the in-
vestigation, the results will be forwarded to the HRC.

If the soil sample results indicate that thorium contamination is
sufficiently low we recuest that the Midland, Michican storage
location be removed from License STE-527.

3. Bay City, Michigan storage site - The magnesium~thorium slag
storage area located near Bay City, Michigan is the only storage
site 1isted on License STB-527 where licensed cuantities of thorium
are expected to be maintained. There seems to have been some
confusion in the past regarding Dow's efforts related to the
storage site; so we propose to submit to the NRC several items that
will ciarify all issues surrounding the magnesium-thorium storage
site. These jtems consist of:

=~ a.. A description of the storage site that details the slag pile
~and its present condition.

b. A description of the surrounding environs.

c. A description of Dow's environmental monitoring program that

will be inclusive of past survey results and future monitoring

efforts. £
d. Photographs of the slag storage site and surrcunding area. c*

e. Available documentation of environmental monitoring performed
: by the State of Michigan. -

f. Meteorological information on flooding probability.

Since no permanent radioactive waste disposal facility is currently
available, we feel that the magnesium-thorium slag should remain at
the Bay City, Michigan site with continued maintenance as will be
described in our maintenance plan to be subnmitted.

Yours very truly,

Tracy Y. Parsons

Industrial Hygiene Laboratory
Health & Environmental Sciences USA
1803 Building

517/636-3205
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2020 Dow Center
Midlanrnd, Michigan
October 28, 1971

J’o Ao Vah Devant‘z

Houston A
ce: P. EBckert
R. Vingle )

C. Zollnex’ R EA O e T - St .

TEORIUM CONTATNING MATERIALS AT MADISON

Following up on my discussion with Charles Zollner,
please issue an ivwoice or other document to Conalco
transferring thorium containing materials at Madison
(per Dow AEC License No. STB-527) to Conalco (pex their
License No. 1097).

7his ‘will be a no charge invoice. As in the past,
Conalco will pay for thorivm hardener as used. You will
need to arrange with Madison for eppropriate use and

. inventory records on hardener. '

Please send to me a copy of the document you issue.
Thanks. ¢l

L. H. Washauer
Engineering & Metal Products Dept.

gjb
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@ AN OPERATIN. _WIT OF THE DOW CHEMICAL COMPANY

E REPORT " uly 9, 1981

INDUSTRIAL HYGIEN

TIT.8%

SAMPLING OF THE FORMER MICHIGAN DIVISION THORIUM SLAG STORAGE SITE,
MIDLAND MICHIGAN

AVUT =3

. E. Bickel - T. W. Parsons
Industrial Hygiene Laboratory
Health and Environmental Sciences

DISTRIBUTION

William Crow, Nuclear Regulatory Commission, Washington, D.C.

SUMMARY

In June, 1980, Health and Environmental Sciences USA Industrial Hygiene
Laboratory personnel sampled the soil and conducted a radiation survey
of the former thorium storage site in the Michigan Division, Midland MI.
Eighteen soil samples were collected from representative areas of the
site. No thorium-232 was identified at greater than naturally occurring

background levels. A1l radiation levels were below the detection limit
of 0.1 mR/hr,

Tkh

v RESTRICTED: for use within the Nuclear Regulatory Commission and
The Dow Chemical Company only.




PROBLEM

|
At the rejuest of the U.S. Nuclear Regulatory Commission, Health & Environmental
Sciences USA Industrial Hygiene Laboratory personnel sampled the soil and conducted

a radiation survey of the former Michigan Division, Midland MI, thorium storage |

site.

CONCLUSIONS

1. No thorium concentrations were detected greater than either the naturally
> occurring background levels of thorium-232 (0.2-6.6 pCi/gm) or the applicable

NRC guidelines fgr the decommissioning ¢f thorium-232 utilizing facilities
(1000 dpm/100 em™).

2. [External radiation levels at the former storage site were less than the
detection limit (0.1 mR/hr) of the survey instrument.

BACKGROUND

The Midland MI thorium storage site, located 400 yards west of Gate 23 between

11th Street and the waste water (“shot") pond, was used between the early 1960's

and 1971 for the storage of magnesium-thorium slag (approximately 3% Th-232).

The magnesium-thorium slag had been shipped to Midland by Dow customers in 55

gallon steel drums. The drums were stored at the site until transferred in 1971

to the Nuclear Engineering Company (NECO) for disposal at a federally licensed

burial site in Morehead KY. In addition, the top few inches of soil around and

beneath the storage drums were similarly transferred to NECO for burial at that

time.
|
l
|
|
|
\

At the time of the transfer, a radiation survey using a GM probe was conducted
by L. G. Silverstein. No detectable radiation above background levels was
discernible.

DISCUSSION AND RESULTS

Thorium-232 is a naturally occurring radiocactive material with a concentration
of approximately 2 to 60 ppm (0.2 to 6.5 pCi/gm) depending on the rock and soil
type. An average reported value for thorium-232 concentration from 200 USA
locations is approximately 1 pCi/gm with a range of 0.2 to 13.0 pCi/gm.

In June, 1980, the Midland MI thorium slag storage site, an area of approximately
40 feet by 200 feet, was surveyed with an ion chamber by E. E. Bickel. Eighteen
one gallon soil samples were collected. Samples consisted of approximately the
first six inches of topsoil. The samples were placed in one gallon plastic
containers and transported to Environmental Sciences Research (1702 Building)

for analysis. A single control sample was similarly collected approximately 40
feet upgrade and north of the former storage site.

At the time of the soil sampling, each of the soil sample locations was surveyed
with a calibrated Eberline RO-2 (SN492) ion chamber for external radiation |
exposure levels. The survey, at six inches and three feet above ground level,
indicated no radiation exposure levels greater than the detection limit of 0.1
mR/hr.




Sampling locations and results are summarized in Figure I and Table 1, respectively.

The average concentration of thorium-232 for samples A through R is 0.5 pCi/gm
with a range of 0.2 + 0.1 to 1.8 + 0.2 pCi/gm. Sample S, the control sample,
had a thorium-232 concentration of 0.3 + 0.1 oCi/gm.

The soil sample analysis procedure is described in an unpublished report by

T. D. Lickly of Dow Chemical USA Environmental Sciences Research. The analytical
method consisted of a Ge(Li) gamma spectrometer analysis for lead-212, which was
assumed to be in equilibrium with thorium-232. The accuracy of measurement, at
the 90% confidence level, was reported to be + 30%.

The NRC provided guidance for the decommissioning of facilities utilitizing
source material in the form of a Draft Regulatory Guide Entitled: Guidelines
for the Decontamination of Facilities and Equipment Prior te Release for
Unrestricted Use or Termination of Licenses for By-Product, Source or Special
NucTear Material.” The NRC guideTines for thorium-232 site decommisETbning
suggest an average surface thorium-232 concentrafion of 1000 dpm/100 cm™~, a
maximum surface concentratiog of 3000 dpm/100 cm™, and removable surface con-
tamination of 200 dpm/100 cm”.

The NRC acceptable surface contamination guidelines are not directly related to
s011 sampling procedures where the radioactivity of a mass of soil is measured.
However, if it is assumed that the “"removable sugface contamination" is 0.01 cm
thick and that average soil density is 1.5 gm/cm”, the most restrictive re-
movable surface contamination guideline is calculated by the following equation:

200 dpm 1 | 5
( cm )(OOT cm)('l.S g/cm’) = 133 dpm/g.

The former thorium-232 slag storage site had a maximum and average reported
thorium-232 concentration of 1.8 pCi/gm (4.0 dpm/gm) and 0.5 pCi/gm (1.1 dpm/gm)
respectively.

Since all recorded thorium specific activities were less than the most re-
strictive NRC guidelines and consistent with reported natural background levels
of thoriums, the former Midland Ml storage site is considered free of radioactive
contamination and is, therefore, usable as a nonrestricted area.



NOTICE

The information and recommendations contained herein are presented in good
faith., However, no guarantee of accuracy or completeness is given., Data pre-
sented are believed factual unless otherwise indicated, but conclusions based on
such data will not be valid if operations observed change. No representation is
made that all existing or potential problems have been reported, or that recom-
mendations made will solve the problem, or that laws or regulations will be
construed by government agencies consistent with our understanding of them.

Signature: & €. GM ;/z.s/ﬁ ’Twzwm-’lz’i{* t(Author)

Date: 1!2;{ 9
Signature: cszihan (\,<§é;lf4ééu/ (Reviewer)
Y/

Date: Y/ s+




Table 1. CONCENTRATIONS OF Th-232* IN SOIL SAMPLES A THROUGH S TAKEN AT
FORMER MIDLAND MI THORIUM 232 SLAG STURAGE SITE, JUNE 1980

Concentration
Sample (pCi/agm

A 1.5 + 0.2

0.5 + 0.2
0.6 + 0.1
0.3 + 0.1
0.3 + 0.1
0.4 + 0.1
1.8 + 0.2
0.5 + 0.1

- ATl SSNS.  GRE . GO R o IRER

.

0.4 + 0.1
0.3 + 0.1
0.4 + 0.1
0.4 + 0.1
0.4 + 0.1
0.2 + 0.1
0.6 + 0.1
0.2 + 0.1
0.3 +0.1
0.3 +0.1

o B S8 W O =-| E M R O

(control) 0.3 + 0.1

Average = 0.5 pCi/gm
Range = 0.2 to 1.8 pCi/gm

*assuming equilibrium with Pb-212



FIGURE !

LOCATION OF SOIL SAMPLES A THROUGH S AT FORMER MIDLAND MI
THORIUM 232 SLAG STORAGE SITE, JUNE 1980

11th Street : Gate 23 ——¥

Waste Water Pond
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AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY

@ LOW HEMICAL U.S.A. Enclosure 5

INDUSTRIAL HYGIENE REPORT 1 July 9, 1981

TiTe®

SAMPLING OF THE THORIUM SLAG STORAGE SITE, MICHIGAN DIVISION, BAY CITY,
MICHIGAN ON SEPTEMBER 26, 1979

*“7.°W. Parsons
Industrial Hygiene Laboratory
Health and Environmental Sciences

DISTRIBUTION

William Crow, U.S. Nuclear Regulatory Commission

SUMMARY

Cn September 26, 1979, personnel from Region III of the Nuclear Regulatory
Commission (NRC), Michigan Department of Public Health (MDPH), and Dow
Chemical U.S.A. Industrial Hygiene Laboratory inspected and sampled the
Michigan Division Bay City Plant thorium slag storage site. The inspecting
personnel each collected identical samples of soil, sediment and water
from areas immediately surrounding the thorium slag storage site. The
samples were independently analyzed for thorium-232 content.

Results indicate that thorium-232 was at naturally occurring background
leveis and, therefcre, not migrating into the environment.

1kh

v// RESTRICTED: for use within the U.S. Nuclear Regulatory Commission
and The Dow Chemical Company only.




PROBLEM

On September 26, 1979, the U.S. Nuclear Regulatory Commission (NRC) Region III
requested permission to sample the areas immediately surrounding the Dow Bay
City Plant thorium slag storage site. The Michigan Department of Public Health
(MDPH) and USA H&ES Industrial Hygiene personnel also collected samples.

CONCLUSIONS

1. The thorium-232 content of the soil, sediment, and water samples collected
from the immediately surrouncing area of the Dow Bay City thorium slag
storage site was within the naturally occurring background range of 0.2

to 6.5 pCi/gm.

2. The results of the NRC and MDPH samples agreed with the results of the Dow
data.

3. The thorium-232 from the thorium slag storage site had not migrated to the
surrounding soil or ground water run off areas.

4. The thorium-232 from the thorium slag storage site had not leached into the
surrounding ground water.

EVALUATION CRITERIA

Thorium-232 (Th-232) is a naturally occurring radioactive isotope that is found
in the earths crust in concentrations ranging from 0.2 to 6.5 pCi/gm.

The maximum release of Th-232 to unrestricted or “"public" areas is specified in

10 CFR 20.106. The maximum release greater than background levels for the water
soluble forms of Th-232 is 2.0 pCi/gm (2000 pCi/1 of H20). This release may be

ayeraged over a period not to exceed one year.

ANALYSIS

Sample analysis procedure for Th-232 is detailed as unpublished data by Dow
chemical USA Environmental Sciences Research. The analysis procecure consisted
of counting the samples in a constant, geometry at a known efficiency with a
lithium drifted germanium (GeLi) gamma spectrometer. Any Th-232 present in the
samples was assumed to be in secular equilibrium with its daughter, lead-212
(Pb-212). The Pb-212 X-ray photopeak was used as a measure of Th-232 activity.
The assumption of secular equilibrium was, at most, in error by 50% as the Th-232
nad been chemically separated from its daughter approximately 10-15 years prior
to the sample date.

The sample analysis procedures ultilized by the NRC and the MDPH were not reported
to Dow.



3

RESULTS AND DIZCUSSTCN

On September 26, 1979, NRC, MDPH, and USA Industrial Hygiene personnel each
collected samples of soil, sediment, and water from the locations shown in

Figure I, at the Dow Bay City thorium slag storage site. The samples were taken
from land areas immediately surrounding the thorium slag storage site. The
sediment samples were taken from surrounding areas where Th-232 would be expected
to accumulate following surface water run off. The water samp.es were collected
from station (approximately 10' deep) wells that would be expected to contain
Th-232 that may have leached from the storage site into the ground water.

|
|
Each of the agencies and Dow independently analyzed the samples for Th-232 i
content. The reported Th-232 concentrations and detection limits for each |
agency varied with their individual sample analysis procedures (Table 1). For |
sample number 13, the water supply was limited and only one sample was taken. ‘
The four Dow soil or sediment samples above the detection limit of 0.6 pCi Th-

232/gm ayeraged 1.3 pCi Th-232/gm. Al11 four water samples taken by Dow were

below the detection 1imit of 400 pCi Th-232/L.

lThe NRC soil or sediment samples averaged i.71 pCi Th-232/gm for eight samples.
No detection limit or assumption for determining the Th-232 concentrations in
soil or sediment samples was reported. The NRC water samples, based on gross
alpha particle counting techniques, averaged 3.6 pCi/L. The gross alpha count
was conseryatively assumed by the NRC to equal the Th-232 coicentration. No
detection 1imit was reported for the water sample analysis, but data did suggest
a detection limit of approximately 2.0 pCi/L.

The MD°H soil and sediment samples averaged 1.6 pCi Tu-232/gm for nine samples.
Toe MDPH water samples averaged 11.3 pCi/L for the four reported values. No
detection 1imit was reported, but the data did suggest a detection limit of 8.0
pCi/L. No method or assumption for determining the Th-232 concentration from
the counting data was reported by the MDPH for either the soil, sediment or
water samples.

Each of the inspecting agencies reported concentrations of Th-232 (0.3 to 4.5
pCi/gm) that were within the normal background range of Th-232 (0.2 to 6.5

pCi/gm).

Analysis results for the Th-232 soil concentration were very similar to the

resuits of a 1971 and 1977 sampling of the areas immediately surrounding the
thorium slag storage site. The 1971 survey reported Th-232 concentrations

ranging from 0.7 to 2.0 pCi/gm. The samples were taken at the soil surface and

at one foot below the surface. The 1977 survey reported Th-232 soil concentrations
ranging from 1.0 to 4.0 pCi/gm. One soil sample had a Th-232 concentration of

24 pCi/gm from-an area 10-20 feet north of the storage site. This sample was
considered to be non-typical as it contained small amounts of the actual thorium
slag.

The samples were taken from areas surrounding the Dow Bay City P1-nt thorium
slag storage site. Normal background levels of Th-232 were not ex eeded or
increased from preyious suryeys. No measurable migration of Th-232 from the
thorium slag sotrage site into adjacent land areas or water ways has taken
place. Since background leyels were not exceeded, the release rate specified in
10 CFR 20.106 was not exceeded.
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Figure

Th-232 Sample Locations at Dow Bay City "lant Thorium Slag Storage Site

(9/26/79)
Qutlet Canal (23 (E)
3 @
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1. Inlet canal Water 8. Outlet canal sediment
2. Inlet canal sediment 9. Soil

3. Soil near road 10. Soil

4. Well water 11. Soil

5. Well water 12. Soil

6. Soil

7. Outlet canal water



. NOTICE

The information and recommendations contained herein are presented in good
faith. However, no guarantee of accuracy or completeness is given. Data
presented are believed factual unless otherwise indicated, but conclusions
based on such data will not be valid if operations observed change. No
representation is made that all existing or potential problems have been
reported, or that recommendations made will solve the problem, or that laws
or regulations will be construed by government agencies consistent with our
understanding of them.

Signature: <I"c~Q.~w.—- (Author)

Date: 'z3[ 81
Signature: q(kﬂ} /4 -A,-&,\A (Reviewer)
"

Date: 7 /7/ 9/ 5/
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MIMODANDUM Y0P Feglon 117 Tiles
THRU: (\Qé/T’ H. Lssig, Chicf, Envivonmental and Special .
h Projects Section
FROM: W. B. Grant, Radiation Specialist

R. L. Hague, Radiation Specialist
C. Poytek, Coop Student

SUBJECT: INSPECTION OF DOW CHEMICAL CORPORATION THORIUM RESIOUE
STORACE AREA - BAY CITY, MICHIGAN - LIC. STB-527
(DOCKET NO. 40-17) " -

On September 26, .1979,; Region III representatives visited the Dow Chemical
Corporation's thorium residue 6torage area near Bay City, Michigan. Radia-
tion measurenents were made and soil, sludge, and water sanples were taken.
The sazples were analyzed by RESL, Idaho Falls, Idaho.

Dow's storage area is located nerth of Bay City and west of the Saginaw
River. It is in a remote section of enother Dow Plant. FEntrance to the
plant 1is controlled by Dow Security, _The plant property is controlled by a
cyclone fence and the Saginaw River. The storage site (Figure 1) 1s com-
pletely cyclone fenced, with 2 locked gate.
Since Region IIl's last visit on October 1, 1977, the storzge area has been
fenced and the residue site covered with a road tar einulsion. Cround water
sarpling wells have been drilled to the North and East of the storage zrea,
Vater samples ware taken from the thros wells that had water in them. Vater
sanples were also tsken from the pond znd the intake cenal which approximate
the North and Vest Loundaries of the storage site. All water samples were
counted for gross alpha activity. The results are shown in %able 1.

Radiation measurements were made at the fence line at Jocations §5-2, §-3,
S-4, and S-6 (See Figure 1). Readings were 0.02 - 0.03 m&/hr.

Soil samples were taken at locations S-1, $-2, s-3, S-4, $-5, and S8-6.
Sediments were taken from the pond and the intake canal. Camma spectral

enalyses were made of both the soil and sediment. The results of the analy-
ses are shovn in Table 1,

Larlier (September 1977) sawpling data from similar 801l lecaiions showed
levels of less than 1 to S pCi/g Th 228. Since the analyses of these sofil
ard sediment sanples show similar results (0.4 to & »Ci/g), no migration of



Region IIT Files -3 February 22, 1980

thorium residues is indicated. In order to put these data into proper per-
spective, the avetage thorium concentrztion found in the earth's surface is

about 1-2 pCi/b. The 1979 canal, pond, and monitoring well sample analysis

rcs'lts, which were all less than 5 pCi/1, vere corsistent with the 1977

ata, and indicated that thorium migration (4 any) into ground or surface
vater was (and continues to be) cxtremely spall.

L P

¥'. B. Grant
Fadlation Specifalist
- ,

-

A - _/é- “
R. L Hague
Fadiation Spacialist

S 2&/ fears foo

Roytek
Coop Student

T is?

*NCRP-45 "Natural Background Radiation in the United States," 1975.
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9/26/79
fezmple No.
5-1(So11)(
§-2

§-3

S-4

N ,k cneicLure

TanLL 1

DOW CHEMICAL THOMIUM PRESIDUE PILE

SAMPLES
Lozation Bsasulis
Rozd 3.0 pCi/g‘:Th 23¢
SE Fence 2.8 pCi/g a
West Fence 1.3 pCifg- .
West Fence 0.9 pCi/g v
Well W-3 0.4 pCi/g E
NE Fence 0.8 pci/g »
-Seddment Tntake 0.5 pCi/g -
Canal
Sedirent Pond 4.0 pCi/g -
::ii::)Canal 3.7 pC1/1 Cross :
Pond Vater” 3.9 pCi/1 »
Well £1 4.0 pci/1 "
Well #2 <2 pCi/1 - "
Well #3 3.0 pei/1 "




enclosure 7

DOW BAY CITY PLANT SITE THORIUM SLAG STORAGE SITE ON APRIL 10, 1981

T L

- {h mom e Typ bt




"aclosure 8

DOW CHEMICAL uu.o

THORIUM SLUDGE PILE SAMPLES

Collection Date 09-26-79

232 Th GR.a GR.B

Sample No. (pCi/l). (pci/1) (pCi/1)

1 14(8) s 2 ©160(10)

2 3.0(0.2) — — .

3 0.3(0.3) —— —

4 15(8) 5(4) 160 (10)

5 <8 < 10 830(30)
6 0.7(0.3) — ————

7 <8 <3 12(4)
8 4.5(0.3) — e
g 0.6(0.3) - e
SRR 1.1(0.3) G See g -
11 0.5(0.3) —— -
12 ' 1.9(0.3) — —

1. Water - Intake Canal - South of Pile

2. Sediment - Intake Canal - South of Pile

3. Soil - on Canal Bank - South of Pile

4., WVater - Monitoring Well {2 -~ West of Pile

3. Watér — Monitoring Well #2N - North of Pile

6. Soil - North of Monitoring Well #2N

7. Water - Saginaw River Bayou -~ North of Monitoring Well #2N

8. Sediment - Saginaw River Bayou - North of Monitoring Well #2N
9, Soil ~ Outside of Fence Northeast Corner - (Includes a few pieces of sludge)
10. Soil - Outside of Fence - North Side

11. Soil -~ Outside of Fence - East Side

12. Soil - Outside of Fence - South Side
Mo sazples were taken of the sludge itself.

() - 20 error




e ' (i”j STATE OF MICHIGAN ; !
: U DEPARTMENT OF PUBLIC HEALTH }

500 N LOGAN, P.O. B8OX b 3
Soattian &, MNININ, Doromer 3 LOG OX 30035, LANSING, MICHIGAN 48909

MAURICE 5. PLZIN, M.D, Director =

April 2, 1980 : |

Mr. Tracy W. Parsons

InZustrial Hygiene Laboratory
Hezlth and Environmental Sciences
Dow Chemical U.S.A.

1803 Building :

Midland, Michigan 48640

Dear Mr. Parsons:

Enclosed is a summary of the Thorium Sludge split sample analysis,
forwarded per request. Samples were collected on September 26, 1979
en? jointly split by the Department, the Nuclear Regulatory Commission,
an? Dow. A Gamma Scan analysis was made on all samples and liquid
sa-ples were tested by Gross Alpha and Beta analysis.

I1f we can be of further assistance, please let us know.

Sincerely,

BUREAU OF ENVIRONMENTAL
AND OCCUPATIONAL HEALTH

L R

D. E. Van Farowe, P.E., Chief
Division of Radiological Health

DEV/ckf

Enclosure

e
MICHIGAN

;::v £ “Faral Health Opvartunity $o- ar
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A UNITED LTALs
\ 9 (("" s NUCLEAR REGULA.ORY COMMISSION
ANk 8 t? WASHINGTON. D, €. 20555
A
."9 B .i!‘o; 3
Wh D 9

MEMORANDUM FOR: Leo B. Higg1nbotham. Chief
Radiological Safety Branch
Division of Safeguards and

Radiologica! Safety Inspection, If

FROM: e A Page, Chief
Uranfum Fye) Licenslng Branch
Division of Fye) Cycle and LIS
- _Materia) Safety, mMMss . it

SUBJECT: REQUEST A CONF IRMATORY SURVEY AND CLOSEOUT
ON OF pow CHEMICAL'S MIDLAND STORAGE
SITE COVERED By LICENSE NO STB-527, FOR
E

By letter dated August 24, 1981, Dow Chemical ysa requested that
their Midland, Mfchigan.storage site, which has held no licensed
material since 1972, be removed from their Ticense (No, STB-527).

In support of this request, they submitted a Survey report from
Health and Environmenta) Sciences UsA Industrial Hygiene Laboratory,
dated June 1980. The report shows thorium concentration averaging

verification of the 1nformat10n in this report and a close-out
inspection will allow the evaluation Procedure to continue.

License No. STB-527 1s in the renewal process and will not pe
terminated because there is licensed material stored at Dow

Chemical's Bay City, Michigan,sfte.

R.G. Page, hief :
Uranium Fye) Llcensing Branch
Division of Fuel Cycle and

Enclosure: Dow Industria) Hygiene .
Report dtd -07/09/8]



