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Foote Mineral Company License No.: SMB-850ATTN:. Richard N. Jacobson, Ph.D.
Vice President, Research

and Engineering

Exton, PA 19341

Gentlemen: :
,

i

This will acknowledge receipt of your letter dated March 2,1987, and my .

telephone conversation with Dr. Jacobson on April 23, 1987 regarding Foote's
intention to sell its Cambridge, Ohio plant to the Shieldalloy Corporation.

;

Furthermore, it was indicated that slag waste materials containing residual
thorium and uranium from past operations is present at your facility. '

.

,

Before the NRC will authorize release of your properties for unrestrictec use,
1

it will be necessary to submit additional information regarding the following:

Sub-h a radiation survey report to establish the levels of residual
radioactive contamination. The survey report shall contain, at a minimum, thefollowing information.

1.
Report levels of radiation in units of microrads per hour beta and gamma
radiation at one centimeter and gamma radiation at,one meter fromsurfaces.

; 2.
Report levels of radioactivity in units of disintegration per minute (or I

microcuries) per 100 square centimeters removable and fixed surfaces.
-3. Specify activity in water as microcuries per militliter. '

.

4.
Specify contamination in solids as picocuries per gram, i

5.
Specify the survey instrument (s) used and certify that each instrument is
appropriate for the type radiation measured, properly calibrated and,

tested.
,

| 6.
Provide the name(s) and credential (s) of the individuals performing thesurvey. i

As discussed during our telephone conversation, a decision will be made (e.g., -
the need for decontamination of facilities and removal of contaminated wastesto approved buttal sites, conditional or complete release from NRC license

,

i

s

i

!
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' Foote Mineral Company 2

control) after we have reviewed the survey results for your plant and adjoining-
properties. To assist in preparation of your survey report and to provide ,

,

information on NRC policy regarding the release of facilities, we have
'

forwarded to you under separate cover the following documents. -

.

1. Termination of Byproduct. Source and Special Nuclear Materials, NRC Policy
and Guidance Directive FC83-23.

2. Disposal or Onsite Storace of Residual Thorium and Uranium (Either as
Natural Ores or Without Daughters Present From Past Operations), NRC '

Uranium Fuel Licensing Branch, technical position paper dated October 5,
1981.

.

In addition to the above, until the Commission has notified you.in writing that
your license has been terminated, it will be necessary to assure the following: |

1. Limit actions involving source material to those related to
decontamination and other activities related to preparation. for release
for unrestricted use; and

2. Control entry to contaminated areas until they are suitable for release i

for unrestricted use.

We shall look forward to receiving the above information within 30 days from
' the date of this letter. Should you have any questions, you may contact us at

(312) 790-E625.

Sincerely,

& ,-
'

.,

George M. McCann
'

Materials Licensing Section

|

|
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ATTACHMENT 3
.

Shieldalloy Corporation
U. S. Nuclear Regulatory Commission

Meeting of March 30, 1987

Participants Facility.

Robert Swenson Shieldalloy Corp.

Dennis Kelley O'Kelley

John Austin Arter & Hadden

Rich Fahey Arter & Hadden

Michael Morgenstern Shieldalloy Corp.

George M. McCann U. S. NRC.

Bruce S. Mallett, Ph.D. U. S. NRC

John Coffman Certified Health Physicist
Consultant for Shieldalloy1

(arrived late)-

-

!

' |

RE: Foote Mineral Company
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| March 18, 1987

1

,

Michael R. Morgenstern, CHMM
Shleidalloy Corporation ,

*

West Boulevard
Newfield, N.J. 08344 j

'

t'
.

Dear Mr. Morgenstern,

Enclosed is my report of the radiological survey'that Bob Kurz )
and myself performed at the Foote Minerals site in Cambridge,. |

Ohio. As we, discussed, l.kept.the report as straight forward as |

possible. I tdink'we took'a-significant-step. forward in
quant i fy i ng tMk. s t(Q&t ion'' ht' th i s s i te. . I am looking forward to 1'

discussing the''results of the samples that we-sent to the lab. |
*

If there is anything further that I can asstSt you with please-do-
i not hesitate to contact me.

Sincerely,

). Y '
.

John H. Coffma

|
Certlfled Heal h Physicist

3615 Rio Rancho Blvd. NW
i Suite 2038

L Albuquerque, N.M. 87048
(505)897-7227

JHCatp

,

:j
!

{|

!
.

-_.' ___ m y



.. ._ - .. _ .- -. ..
-

'

.,
). ,.

~
.

;

.

SUMMARY OF FINDINGS 4

- - ,

!
,

The East Slag Pfle appears to contain approximately 1.6 million.
cuble feet of slag material with relatively consistent elevated. '

readings.In excess of 25 times background. 'The area was covered.
with a one (1) to two (2) foot thick granular materla1 that

.

appeared to sh i e l d the, under l yi ng mater ial . The slag material
. !that exhibited the. elevated readings was a large rock-Ilke

material. The ultimate handling or disposition of this.matertal . +

will depend upon the results of the samples sent to a. laboratory i

A
for analysts. if this material had to be removed.and transported-
to the Low Level Radioactive Olsposal Facility at Barnwell, South

.

Carolina, we estimate that it would cost approximately'$75 i
,

million. This option is obviously cost prohibitive and it Is1
: ,

also unlikely that anyone could obtain authority from South.'
.

Carolina for'this disposal.

! , pond area 6.gralno,1, slag plie, and the large< West . :
The pilot plant,

.

-

| Slag pIIe were also surveyed.: Each of these produced what
appeared to be small localized areas of elevated readings.- Once
the disposition of the East Slag Pile |has been. determined, these

'smaller areas could be removed, If necessary,.and placed'with the:
larger quantity of material for a small incremental cost.- I t.
should be noted'that all of the' disposal areas with slag present
exhibited radiological readings of two (2) to three (3) times the ;
background for this area of Ohio.

'

|
<

If on site storage or disposal is determined to be the most' cost
! effective method of handling this situation, the East Slag Pile's'
l location in a wet area is a potential problem. .For planning
| purposes, I recommend that. relocation of this plie be considered
| as one of the alternatives. As there appears to.be similar' slag

| material at another plant, an additional alternative to be-
considered is to combine all the material at one location.

:

)

i
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SCOPING SURVEY:OF SUSPECTED THORIUM BEARING SLAG MATERIAL AT--
FOOTE MINERALS

%

introduction

At the request of Michael R'. Morgenstern of Shleidalloy
Corporation, John Coffman aned Bob-Kurz performed a radiological
survey of the.Foote Minerals p'lant site in Cambridge, Ohio. 1The-
survey was perr'ormed with-two inch (2") Nal probes (Ludium;Model
44-10). The survey was Intended-to. locate and quantify the;
extent of thorium and uranium containing slagLon the site. There~ ,

was not sufficient time to grid the area to-better locate the
radiological readings. There was nn. correlation made betweenL
counts per minute and pCl/g of material. Representative; samples '!
of material was sent to-a laboratory-by Sh,leida11oy for aralysis.- 'l
All surveys are reported as atmuittple of the-background: count ~ !-

rate. The background count rate wascl0',400 cpm <and was-takencat f
the golf course across State Road 209.- |

East Slag plie q

The East Slag Pile was identified as the area >that contained most
of the slag.tvaterial with' elevated thorium and uranium. The plie. ,

was paced off and is approximately 450 x 300 x 12 feet. 1Th i s11 s -
approximately~1'.6 million cubic feet of materfal'

:

The survey was made primarily on the face-:of the perifery7of the !
plie. . The readings on the top ofsthe'plie were.from fourJ(4) to
six (6) times background.. This compares to' readings in excess of i

flFty (50) times background on the face of the perifery. :There-
was about a two foot-(2') thick layer of material. described as
" quench slag" on top of the plie. This appeared to'be shleidino
the underlying material. A backhoe'was brought in to dig two (2',
holes.In this cover material.. The backhoe was unable' to dig nore

^

;

than a few feet in this material. .The readings _In-the holes were
three (3) to five (S) times greater than the readings at the i
surface. This would appear to confirm the shleiding by the l
quench' slag. Therefore the readings of the unshleided face j
should be representative of the'whole plie. '

The survey results are attached.

Li

-

c
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Gralnni %Iao P11- ,

| The G o a I n o'l 51ag PIIe w4s' surveyed and found to have read 1ngs
'

| higher'thbn the background . levels. The readings around thri;
,

Grainci P.lle were also taken on the face of the perifery~due to ,

" quench 5 leg" -releced on the. Surface. The entire'pi1e never.'. [

| exceeded more than elght (S) t imes bdCkground- with most of the- '

readings i n t he two.' (2)' to' t hree (3) times background: range. ,lt

15 not expected that this material _is of a major concern. The. .

pile I S1 appr ox i mat e l y 165 x 105 x- 12 feet or 208,000 cubic feet. j

| The survey is attached.

Pilot Plent

The area designated as the Pliot Plant was-surveyed. The area -

north of the plant had readings from two-(2) to fifteen (15) ,

times background. A soll sample was $gken.,at_the spot of the;
highest reading. The total area.Is estimated to.be 200-x 75 x l_ ,

feet or 15,000 cubic feet, f !
'

S.Pond
|-
' The area surrounding the pond on the north sideLof the.plantfwas

surveyed. There was some sl69 material that.had' readings of
,

! eight (8) times background. A sample.was taken offthat-material.
The rest of the Pond area did not have el'evated readings. .

West Slao Pile |

The entire West Slag Pile was walked over holding the' probes'
approximately one (1) foot off the ground. Several: areas were

.

'Found with slag readings eight'(8) times-background on contact.
These are not expected to be arees of concern.

,

There were several areas In the vicinity of:the " Iron buttons"
that had readings from ten (10) up to ninety (.90) ttmes
background. The ninety (90) times background was the' highest ' '

reading found on the site. Soll sample #1 was taken at this
spot. The backhoe was brought'in and;several holes were dug in
attempt to determine the extent of these elevated readings. The-
backhoe could get no deeper than three (3) feet. . Some holes
indicated the materal was at'the surface, one Indicated a sub-i

'
surface layer of material, and no conclusion could be drawn from
others. It appears that the material in.this area is localized
and not very large quantitles. I

e

.-

:
- . . . .
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Soll Samples

we ibentifled eleven~

After conferring with Michael Morgenstern, ,

(11)-areas-of concern from which samples were taken. Six (6) of. .;
these samples were sent to a laboratory for-analysis and thel !

'

other five (5) samples will be held by Mr. Morgenstern.

A map indicating where the samples were taken is attached.- A- I
'

summary of the samples are as followss'
!

!

sample was taken of soil and rock at the~ location oft '

#1, A*

the highest = surface; reading on.the West Pile.
.

.

. .

. . ;
'

#2.- A sample was taken of the slag.that had' elevated
readings on the west side of'the. pond, _;

#3. A sample was taken.of the slag that had the| highest*

reading on the Grainol: Pile.

#4. A sample was taken of the granular .kurf. ace cover on .the-
Grainol Pile. || C .; Q

l h
sample. of slag was taken on Lthe Ipg?. ' ~'

t,Plie fr,om the#5. Aa
*middle of the western-face. ,

#6. A sample-of slag was taken'on the' East'PfleJfrom the.* ;t

bottom of the southern face.
i

#7. A sample of slag was taken on the EastaPile from'the. '!L

bottom of the northern face.
'

#8. A sample of rock was'taken fromLthe bottom of'a three*

foot (3') hole dug just west of the " Iron buttons" on the. .;
West Pile

#9. A sample was taken of a greenish rock found near.the- ;
'

" buttons" on the West Pile.
,

#10. A sample of slag was taken from areas with elevated
readings eight.(8) times background found on the walkover
survey'of the West Pile.

#11. A sample of slag.was taken from the area north'of the?*

Pilot Plant that had the highest readings.

" Indicates samples that were sent to a laboratory for analysis.
4

f
i

.

|
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ADDENDUM TO SUMMARY OF' FINDINGS. !

SCOP!NG SURVEY--OF FOOTE' MINERALS

..

-The soll/ slag samples that were taken:at different' locations off
'

the Foote Minerals site were analyzed by..Teledyn isotopes of
Westwood, New Jersey (see attached data sheet)./LThefsamples were ?

analyzed by gamma ray spectros copy:uttifzing a Germantum !

(Lithium doped) detector.- As only the x or gamma rayiemitting' j
' Isotopes could be detected, key elements-frithe decay c'hain;that !

could be detected-were.used as bench marks for' Uranium-238, ;

Thorium-232, and Radi um-226.: For'this' discussion 1100% 1
'

equilibrium is assumed for the decay chains. .For this
discussion; ,

' '

Ac-228 Is. equivalent to Th-232;
Ac-228 Is equivalent to Ra-228.
Th-234 Is' equivalent to U-238,aand .

Pb-214 is equivalent to Ra-226.-
,

Olscussion of Samples
_

1

Sample #1. This sample'was taken at the location.of the highest#

readings. The analysis indicates that thereTare several hundreds-''

of pCl/g of 0-238 and Th-232. These numbers are In theforder of'*'

what was expected from the Uranium and Thorium bearingEores., ,

'

|
,

Sample #2. This sample was-not analyzed.
.

Sample #3. This sample was taken from the "Grainol Slag" and.
Indicates levels for U-238 of 6'.32-pC1/g,;foroTh-232 of 6'.23 ,

tpCl/g, and for Ra-226 of 10.3 pCi/g.
.. |

Sample #4. This sample was not analyzed.

Sample #5, #6 and #7. These samples ~are from thersame' slag plie
and as hoped the results are almost' Identical. "The:results are,
however, unusual and not expected. .The samples Indicate-less '

than detectable levels of U-238 (less'than 4 pC1/g) Land-lestcthan
'

detectable levels of Th-232 (less than't.0 pCl/g) for al:1 three
samples.- With less than detectable levels of.UrMntum and Thorium
it.ls surpristng to find approximately 80 pCl/g of Ra-226 in ,

1Sample #5, 147 pC1/g of Ra-226.In Sample #6, and.93'pCl/g of~Ra-'
226 in Sample #7. It appears that this material.is the result of
a process or processes.that has removed the Uranium and Thorium ,

or a process that concentrates Radium. Ra-223 in Samples 1#5 and

#7 appears to be unusually high at around 25 pCl/g. I

Sample #8. This sample is from the west slag pile. It indicates
less than 3 pCl/g of U-228 and less thsn-1 p1Cl/g of Th-232.- This ,

sample also has elevated levels of Ra-226 of the ordercof 80
'

pCl/g.

- - . ._ __ . _ _ _ . . . _ . ~. u.. a
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Sample #9.- This sample was not ana1yzed. ]
~

t

Samp1's #10. ThIs sampie was not analyzed. j
, -r

Sample #11. Tnis' sample was taken from the'pflot. plant area. I t ~. !
Indicates levels for U-238 of 27.3 pCl/g, for Th-232:of 0.8
pCl/g, for-Ra-226 of 16.7 pCf/g, and for'Ra-233 of 33.8 pCl/g;

:
.?

John H. Coffman .. ;

CHP
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5.5X MEANS 5.5 TIMES BACKGROUND

p

5.5 X

7.3 X
,

6.5 7.3 X

2.5X '

3.0 X

3.0X

| 2.0X
' 4.7X - .. ; ,

,

'-:.
,

2.2 X .i .

'

3.0 X . +:-

$
E 1.9 .

E
g Soll Sample #4 6.4 X

.h Cell Sample.#33 3.8 X

$ S.0 XW

$
MX 2.8 X .1 *

ROAD
'

.

1

1Radiological: Survey
of Grainol Pile

taken March 16,1987 t

with.a 2"x2" Nal Probe 1
1
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Soll Sample #5

,

62.5X' a

38.5X i.

40.R 5.1X

i

' at' bottom- 28.9X) J)
-

of pile 36.5 X .
.

<l
-

'!
''48.8X

. 3 feet deephole.
7

surf ace - 6.0 X . . -i:

at b ' tom 2.5 feet .,17.7X.
.gg,1x _ All perifery readin s areg ''2 feet '- 11.4X =

9.1X from the middle o the. face;
'

of pile

46.1X 44.6X
i

.0 X
40.0X

Ct bottom'
Of Pile 46.1X ~

45.0 X
i

3 feet deep hole j

24.0X surface -4.0X |h~ Scil Sample
2 feet - 21.0X 44.2X#6 { }

,

I | |Soll Sample #7 1

#39X 12.0X
'

at bsttom
of pile 24.6X. J- ;

w.
7*0 X '

2X
- "

4.0 X -

ROAD

.:
"

Radiological Survey;
| of East Slag Pile

taken March 16,1987' <

with a 2"x2" Nal Prob'e '
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f. ATTACHMENT 5

Groundwater Characterization Survey ,

Burgess & Niple, Limited were retained to prepare a' Ground- a

water Characterization Survey at the| Cambridge: Facility.-
.

The results of the radionuclide analysis.areSshown-in Table
f1. Initially,. samples from.theLten. wells.shown on' Figure l'were-

analyzed by gamma' ray spectroscopy:tofdetermine the1 presence of:
gamma emitting substances.; The' presence of"bothJ1ead (Pb)-214-
and bismuth (Bi)-214 was noted in-nine of the well samples.- The
highest reported level was-slightlyjless than:200 picoCuries per-

fliter (pCi/1). . Activity levels..of potassium-(K)-40'and. thallium-
(Tl)-208 were also noted in a few of -.they wells.' .The laboratory ;

was.later requested =to analyze for gross? alpha and. beta.. Gross
?alpha. activity was below detection. levels-in all.but one sample ';

(MW8), while gross beta activity ranged from below the detection .}
limit to slightly over.5|pci/1. . Drinking water standards:have.u
been-established for gross' alpha and beta;with allithese.results'' '

'
well below the respective standard. In comparing _tojbackground;>
levels, reference is madetto the publication,J" Nationwide-Occur-- +

rence of Radon and'Other Natural Radioactivity in Public Water! 'j
Supplies," EPA 520/5-85-008, October 1985 and " Exposures-from/

'

the-Uranium Series'with Emphasis'on Radon'and.Its-Daughters," r_

National Council on Radiation -Protection and: Measurements: Report. [
No. 77, 1984. This publication 11ndicatesL the activityflevels <!

shown in Table 1 are within normal: backgroundTlevelse for the
'

area considering that the activity levels of Pb-214 and Bi-214
approximate the level for Radon (Ra)-222. |,

,

'j.

.
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Table 1
i

Grounderater Quellty Results j
Foote Mmeral Company

Cambridge, Oldo
91esults in pCl/l)

Drir*ing
W ater

*

~ Parameter MW1 MW2 MW3 -MW4 MW5 MW6 MW7 MW8 MW9 MWlU - Standard

Thorium 234 <B0 00 (60 G00 <100 <BO 00 <40 00- 00 -

Radium-223 CD 00 <20 00 <40 00 00 00' 00- 00 -

105 11- 176 18 -44.2 9.9- 55.1+9.9 - 87.1 11.7 -47.1 12.'3 182.7 11.249.7 9.3 oO - 11i.e.d-214 146+15 : 11<

57.8 8.7 58.51 8.7 101+96' 166+17 - -

47.8 8.0 00 73.91 9.6 47.71 9.9 35.9+7.8 1129 13 -Bismuth-214 11
. Actirdum-228 CO CD GO 09 C0 <20 GO GO <20- <20. - -

Leed.212 O O. <B . GO. <10 0 6 O O . <10 -
.

Thellium-208 CD - <10 ~ 20.7+ 9.7. <20 ~ <20 <10 :CD (10 <10 <20 -

.

Potassium 40 - <60- - <do - - 58.8+29.5 103+39 00 <60 G0- 74.3 32.7 <60 95.2_+36 -
-

Cross Alpha O O O' O O <4 0 - 3.6+ 2.7. <2 0 15
~,

- -
- ..

i

2.4 1.2 50 ' )2.5 1.02.61.1'
-

Cross Bete Q 2.7+1.2 2.7+ 1.2' 3.8+ 1.3 <2 3.9+ 1.5 2.4+1.6 1 1 .1
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; -- Figure E.11. Rn-222 concentrations in public groundwater'
| Region V.1981-1982
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Figure E.12. Gross-alpha concentrations in pubitc groundwater,

i Region V. 1981-1982- - ,
-

.

\.
.

,

i

<

l
,

,

i
i
4

,

' h

i
;,

I

N
m
w

, *

,

:
.;

, .
t

: 4
4

| - PCI/L - ;
_

O.00 2.99::a
.

! 3.00 4.99 m- . ,
-l

1- 5.00 19.99- O
| 10.00 :14.99 g- 'i'

-

|- r15.00 ******* O

. .

.g

.w

b

-- -.

.,w . <y_< --4nen-,,w.-.. 4 .m -,
.ri m., , ,, , , . ,,64 .. g.4,g,., o,_y, , ay. 4 '.i ,- . ., 9,op, p.m m,,, .. ,, , ,. _ . , _4 .

'



1 - '- --

.|-}
.

.

. - - .. - . . . .i

. , -
.

.

Figure E.13. Ra-226 concentrations in public groundwater
Region V 1981-1982

'

%!
mki;|;!wilmly!f Y

i
-

nun
:

I

-s!! ,

figs liiMH j;i.. .

. a ' i y
.f;

^'

zg%; =%
'

H

E
f

4%^
.' s

I
(!E ' i/>jk |y||| Disisin/;ij|.69h!!! .

P '-;, '

-

g ihm $8!N"'
.. PCI/L ~ , uts:

!!
~

9):,
-

' -

0.00 0.49 m'- ..

0.50 0.99, g
_

'' 1.00 1.99 0
.2.00 14.99 g-

'

5.00 ******* O

.

-*r- m--.:. rs m -mw*h== '-^*em- d - * - - ' - . . - -+*Wh - =24tr-r hr''
'

'

.__ w ww-a- me.a-Z .a ..=r.nwese-- **s -.. -=*w-----,m ' .quwwe,-



' . Y.'

., ,

. ' .* *
t

,

-91

* .

4

*
d,

.

'

%

|- . j ,

! I
e

it
:

|: E~
SE, '

| %7
b~=R.-

'*>

vs
E Tn , , . . .

Ia
6
3

m
| %
!. +

| SECEO.

3
e 8888
e aiii

: g, 4 -

I .

M

L 88888-
sau;gg1

185

. .



_ . . _ - , - - _ _ . ,
e

i v. ;. .

.'
'

'

d.

. :

:

L' i
,

h ATTACHMENT 7

>!

-)
,

-Name and Address

Shieldalloy Corporation. ,

.

tWest Boulevard
.Newfield, New Jersey. 08344' .i

(609) 692-4200 ,o
L

.

Name and Address Where Licensed Material'Will'BeiUsed'or Possessed- .

t
'

Shieldalloy Corporation
Route'209 South
Cambridge, Ohio 43725

i

Key Personnel

Michael R.1Morgenstern

| Holds a B.S. degree in Chemical Engineering-from Drexel:Univer-
! sity. Currently is a Certified HazardousEMaterial Manager by the. q

Institute'of Hazardous: Material Managers. .. Currently. overseeing- ,

the Shieldalloy Radiation Safety' Program in New Jersey jWill1have-

similar responsibility ~for. Cambridge-Alloys and Chemicals'Incor-
porated.

,

r

Harold P. Hart <

I
. Graduated with a B.S. degree'in Biological Sciences:from Glassboro
' State College. Responsible for compliance of total ~ plant: with
OSHA standards and' administration of Shieldalloy-safety p'rogram--
ming.
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