Warren N. Warhol
Vice President, Manufacturing

Molycorp, Inc.

A Unocal Company

1201 West 5th Street, PO Box 54945
Los Angeles California 90054
Telephone (213) 977-7524

UNOCAL®
MOLYCORP

November 20, 1985

Mr. John D. Kinneman, Chief

Nuclear Materials Safety Section A

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission, Region I
631 Park Avenue

King of Prussia, PA 19406

License No. SMB-1408

Dear Mr. Kinneman:

Further to my letter to you dated May 28, 1985, we are
performing research and development work on a process
which has the potential to convert the majority of the
drummed residue at the York plant to the following:
1. A thorium-free mixed rare earth product.
2. Fewer than 100 drums of unsaleable thorium-
uranium concentrate.
3. More than 3,000 drums of residue containing
less than 0.04% thorium-uranium.

We would appreciate your helping us determine (1) whether
an amendment to our source materials license will be
necessary before this process could be implemented at the
York plant, and (2) what permitting procedures the NRC
would require for the disposal of the 0.04% thorium residue
to an appropriate chemical waste disposal site other than
Barnwell, Beatty or Hanford.

Although we could not have the process designed and
equipment installed and operating until 1987 we would
appreciate your response as soon as possible.

Sincerely,
1030342 891226 @/"“C; aéé‘

WNW: jb
cc: W. E. Doyle
T. A. Wilson
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[ Table 2. Soll Sample Analysis Results
Site | U-238 |  Th-232 Cs-137 |  K-40
Number' (ppm) (ppm) (pCl/g) (pCl/g)
1 v‘;“a +t04 10.3 1.6 0.37 022 1 214+ 28
2 1.4 04 12.5 09 0.51 0.06 203+ 33
3 14 0Ff 149 31 015 015 25 3 69
4 3.3+0 133+1.4 0.12 )12 298 + 120

See Figure 1
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distribution measurements and calculations

corresponding nozzle diameter sizes were performed
determine appropriate flow rates for {isokinetic sampling.
nozzles were connected to probes supported by metal

in place by flexible straps.

mpling probe was installed at the centerline of the

nd REC

building ducts. The probes were maintained in

fixed position for the duration of sample collection.

installation of the probe assemblies and connection
racuum, control, and measurement equipment, air flow
each probe was adjusted ¢ the desired isokinetic
rates. Actual low rates e 15 pm (liters per
the Tank buildir scrubber and I lpm at the REC
rubber. [imes and flow rates were noted; periodic
checks were made to assure that the desired low
Sampling periods were approximately

duration for five days.

Coliection media used JRAU at both stack locations were

moisture (vacuum) ap nd impingers filled with disti
water to a starting vo 0 00 ml (Figure 11).
Background Measurements

four water and four sediment samples were collected

area (but not from the site or adjacent properties)

baseline concentrations of radionuclides of interest

)r comparison purposes. Direct background radiation levels were

isured ¢ locations where samples 3 ollected. The

baseline s: ‘ ind background measurements are

le Analyses and Interpretation of Results
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result of surface sampling.
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location ¢ - Samples - Ra=-22 ne . ns r

6.21 highest lewve 1] n \ sample

location 480 2e3 Several ample ) ined Ra-226 concentrations
exceeding in the baseline oil; Jer n Ly samples

coordinates 5 and ¢ 5 - 1 gre - 5 pCi/g above the

baseline

Radi
radiation eve presented
were present ir v l s 1 'he highest 1 1 of g (32 ci/g) and
Th-228 (35 d/g) w uf ‘ COO I 65 ' 1 a sample of ink colored
material. 23 e levated | f th amples with a maximum
concentration l pC al ted ( Lor ' l. Concentrations
Ra-226 I se mp ng . pCi/g; *he maximum

oncentrati

Gamma spectr
from the southeast
railroad LrackKs.
Th-228 and U-238. Because ' y r only qualitati analyses were
conducted on these samples. woul that y of these rocks

remain scattered throughout the area.

Radionuclide Concentrations in Subsurface Soil

Table 6 presents radionuclide con« t i neasured in split-spoon and

1

borehole soil samples. Boreholes H H6 wer irilled in areas considered

representative of general property c« Llon ( iging of these holes

did not identify any loc ] ( ub ice Soil sample

analysis confirme e findings: V€ f Ra =3 plus Th-228, and
U-238 were slightly elev d ! all 1 than i/ Boreholes H7 and
H8 were drilled in close proximity t lirect the residue pile located

the southeast corner of the prop / respectively. Surface (0-15 cm)

present 1 2h H/; elevated levels




Radionuclide concentrations in subsurface identified
by the walkover scan outside the perimeter e present Table
Contamination extended to as deep as ycations
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Radionuclide Concentrations in Water

Surface Water

presents Eross concentration

anding ) water from and the nearby plant
spectroscopy performed samples i presented in Table
and W2 were collected near the building and a drainage basin

int, respectively.

ftor

Samples W3 msite clarifier and
neutralizing tanks. vities, caused by high
‘oncen § o d y1ids 1nha nd he nalveaas
concentrations oI di1sso solids, ilpha and Deta analyses.,
indicated 0.l6 pCi

1d

thorium

sanitary sewer the west side
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Sample W7 - W9 were collected from locations outside the site perimeter
but were not associated with background samples discussed earlier. Sample W7
was collected from a nearby quarry; samples W8 and WY were co

site adjacent drainage ditch and 1its discharge point into Mill Creek,

1 )

respectively. Gross alpha levels ranged from <l1.24 to 2.35 pCi/l; gross beta

levels ranged from 2.59 to 12.5 pCi/l.

Subsurface Water

Water samp Wit 12 - - 3¢ rom boreholes H5 - H7, respectively,
contained <2.22 pCi lpha and 81 ) 50 pCi/1 of gross

beta (refer t

Samples W13 - W17 were collected from five site monitoring wells. Gross
' &

alpha concentrations ranged from ¢ 75 to 11.8 pCi/l. Gross beta levels ranged
from 3.43 .6 pCi/l. sotopic analyses were :;erformed on sample W16
collected near the clarifier effluent tank (Table 9). Radium-226 and Ra-228
levels were <0,0¢ i ( i/1, respectively; the concentrations were

Th=232, 0.36 ;  Th=22 0.36 pCi/l; U-23 pCi/l; and U=-238,

11.8 pCi/l.

Radionuciide Concentrations in Sediment

Radionuclide concentrations in sedimeat mples are presented in
Table 10. Samples S1 - S4 were collected onsite from locations near the Rare

Earth Chloride and Tank buildings, a drainage basin on the north end of the

plant site, and the top of the clar fer effluent tank. All four samples

elevated in Ra-226 (6.31 to 14.6 pCi/g), Th-232 (81.0 to 190 pCi/g), Th-228

g), and U-238 (30.7 t«

For comparison, sediment samples S5 - S collected within short
jistances from the site boundary. Radionuclid concentrations in these
samples, though slightly higher in some cases than baseline levels, were all

less than 3.3 pLlL/g.
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RADIONUCLIDE CONCENTRATIONS IN
MOLYBDENUM CORPORAT

YORK, PENNSYL

Radionuclide Concentrations (pCi/g)

Th=232 h=228

| {
A e US

1.98 + 1.89

2.36 1 1814
95

~N WY §

+
+
-+




CA

LONCENTRATIONS 1 ASELINE WATER SAMPLES
L

CORPORATION OF AMER
"H.‘;, PENNSYLVANIA

Radionuclide Concentrations (pCi/l)
,r088 Alpha Groses Beta

<+ DO

l+1+1+1+

1 1

dRefer to rigure 1L<.
PErrors are 20 based on counting statistics.




TABLE 2

DIRECT RADIATION LEVELS MEASURED OUTSIDE THE SITE PERIMETER
MOLYBDENUM CORPORATION OF AMERICA
YORK, PENNSYLVANIA

Locat;gga Gamma Exposure Rates Gamma Exposure Rates
at 1 m Above the Surface at the Surface
(uR/h) (uR/h)

29 28
0. 28 24
’ 35 32
’ 32 26
60,0.5 18 16
80,1. 20 18
100,1 18 18
116,0 18 16
120,0 16 13
125,0 15 13
130,0 15 15
140,1.5 16 16
160,1. 15 15
180,2 15 15
200,2. 15 16
220,3. 13 13
231.1. 12 13
234,0 13 11
240,2. 12 13
250,2 13 16
254,1 11 11
260,0. 24 30
280,6 20 20
297 .3 13 13
300,1 11 12
320,1. 12 13
324,2 13 13
331,3 13 14
334,0 13 13
340,1 13 15
341,1 13 14
343,0 13 13
346 ,0 13 15
351,0 13 13
354,0 13
360,0 12
363,0 11
378,0 13
380,0.5 16
392,0.5 13
400,0 8
406,3 13




TABLE 2 (Continued)

DIRECT RADIATION LEVELS MEASURED OUTSIDE THE SITE PERIMETER
MOLYBDENUM CORPORATION OF AMERICA
YORK, PENNSYLVANIA

Location Gamma Exposure Rates Gamma Exposure Rates
at 1 m Above the Surface at the Surface
(uR/h)

15
433,1. 18
440,1. 53
460,3 56
476 ,3 45
480,2. 96
500,1. 24
520,0. 24
540,3. 20
560.4 22
578,5 16
580,1 16
600,1 22
620,1 28
640,1 29
654,0. 28
658.0 30
660,0 . 30

a -
Refer to Figure 2.




TABLE 3

DIRECT RADIATION LEVELS AT LOCATIONS IDENTIFIED BY THE WALKOVER SURFACE SCAN
OUTSIDE THE SITE PERIMETER - MOLYBDENUM CORFORATION OF AMERICA
YORK, PENNSYLVANIA

__Exposure Rate (uR/h) Contact Exp-sureb
Contact 1 m Above Surface Rate After Sample
Removal (pR/h)

227,0.5 28
242 .,3.5 37
247 .4 24
265,1 200
268.4 82
326-327,0-1.5 30-37
327,1.5 37
342,0.5 28
352,0.5 30
382,2 26
387.,2 26
409,2. 32
414.,2 42
417.,2 70
438-457,0-2 42-56
440,3 99
446 ,0.5 300
457-476,0-3 42-150
460,4 .5 490
4717 .4 150
478,2 150
475-498,0-6 25-130
482,3 130
488,2.5 82
488.4 59
498,5.5 59
§30-532.,1-2. 37-62
532.2 59
629-634,0-1. 42-56
632,0.5 76

e . :

Refer to Figure 13.

Radionucl ide concentrations in samples are presented in Table 7.
c :

Dash indicates measurement or sampling not performed.




TABLE

RADIONUCLIDE CONCENTRATIONS
COLLECTED OUTSIDE
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RADIONUCLIDE CONCENTRATIONS
COLLECTED OUTSIDE THE
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TABLE 5

JLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES
LOCATIONS IDENTIFIED BY THE WALKOVER SCAN
JUTSIDE THE SITE PERIMETER
MOLYBDENUM CORPORATION OF AMERICA
YORK, PENNSYLVANIA

™ )
=232

2 . na 4 1)
Radionuclide Concentrations (pCi/g)’

)
N=440

-

N

+
<
=
+
-
*
&
pr
s
+
-
+
3
+
-
-

[ 41+ 1414141414141+ +1 4]+ +]+ ]+

41+l 4141414141+ 41+ 4]1 1+ ]+ 4
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TABLE

RADIONUCLIDE CONCENTRATILONS
BOREHOLE SOII AMPLES
MOLYBDENUM CORPORATION OF AMERICA
YORK PENNSYLVANIA
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TABLE 6 (Continued)

RADIONUCLIDE CONCENTRATIONS IN
BOREHOLE SOIL SAMPLES
MOLYBDENUM CORPORATION OF AMERICA
YORK, PENNSYLVANIA

Radionuclide
Th-232




TABLE 7

RADIONUCLIDE CONCENTRATIONS IN SURFACE AND SUBSURFACE SOILL
WCAT[ONS IDENTIFIED BY THE WALKOVER SCAN OUTSIDE THE SITE PERIMETER
MOLYBDENUM CORPORATION OF AMERICA
YORK, PENNSYLVANIA

Concentrations (pCi/g)
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TABLE 8

INCENTRATIONS IN WATER SAMPLES
CORPORATION OF AMERICA
YORK, PENNSYLVANIA

Radionuclide (

ncentrations
(pCi/l or x 10~7 uCi
Gross Alpha

/ml )

Gross Beta

fier Tank

iIrface
subsurrac

{

Boreh

Subsurta
( Boreh

Figures 6

are 20 based on c
amounts of dissolve or detection
lvitie

YS1S.




)F ALPHA SPECTROSCOPY ANALYSES ON WATER SAMPLES
MOLYBDENUM CORPORATION OF AMERICA
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REFERENCES

Standards of Performance for New Stationary Sources, Title 40, Code of

Federal Regulations, 1977.
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Laboratory Analysis

Automatic low-background Alpha-Beta

Model LB5110~2080
(Tennelec, Inc., Oak Ridge, TN)

Ge(Li) Detectors (2)

Model LGCC2220SD, 23% efficiency

(Princeton Gamma-Tech, Princeton,

Used in conjunction with:

Lead Shield, SPG~-16

(Applied Physical Technology, Smyrn

High Purity Germanium Detectot
Model CMX-23195-S, 23% efficiency

(EG&G ORTEC, Oak Ridge, TN)

Used in conjunction with:
{.t*.ll‘n .\fliv‘lli, G=16
(Gamma Product I . Palos

ND-66/ND-68
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Nuc lear Data,

Alpha Spectrometry

Tennelec Electroni
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‘,‘7\l:1: (.r ! ' it
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(Canberra Industries, Meriden,

[ennelec Linear Amplifier
Model TC 202BLR
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(Ludlum Measurements Sweetwater,
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Errors and Detection Limits
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