ORISE

OAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION

June 3, 2004

Mr. Tom McLaughlin

Mail Stop T-7F27

U.S. Nuclear Regulatory Commission
Division of Waste Management
11545 Rockville Pike

Rockville, MD 20852

SUBJECT: ANALYTICAL RESULTS FOR SOIL SAMPLES FROM THE
MOLYCORP, INC,, YORK FACILITY, YORK, PENNSYLVANIA
(DOCKET NO. 040-08794, RFTA NO. 03-007)

Dear Mr. McLaughlin:

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute for
Science and Education (ORISE) analyzed 48 soil samples that were collected by the
Pennsylvania Department of Environmental Protection (PADEP) at the Molycorp, Inc. York,
Pennsylvania facility on May 5, 2004. These samples were collected from surface (0 to 6 inches)
soil locations and the analytical results are presented in ORISE Table 1.

The primary contaminants at the Molycorp facility are natural thorium and radium with limited
quantities of natural uranium. The site-specific soil guidelines, as presented in the York Facility
Decommissioning Plan, are as follows (RSI 2000 and NRC 1981 and 1983):

Soil Concentration
Radionuclide Above Background (pCi/g)
Natural uranium 10
Total thorium 10
Radium-226 5
Excess uranium 30
Excess Th-230 14.3

The samples were analyzed by gamma spectroscopy (Procedure CP1, Revision 13) to determine
the presence and concentration of natural uranium, total thorium, and radium-226 in the samples
(ORISE 2004a). ESSAP’s Quality Control (QC) requirements were met for these analyses
(ORISE 2004b). In order to confirm compliance with the release criteria, the unity rule was used
to determine that the sum of each radionuclide divided by it’s site release criterion is less than or
equal to one. ESSAP used the same “sum-of-fractions” (SOF) calculation method as provided
by the licensee (MACTEC 2003). The SOF reflects current Molycorp calculational methods for
soil samples. With one exception (Sample Number 850S091), the ESSAP analytical results
indicate that the soil samples collected from these locations meet the unrestricted release criteria

for the site.
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If you have any questions, please direct them to me at (865) 576-0065 or Tim Vitkus at (865)
576-5073.

Sincerely,

ol

Wade C. Adams
Project Leader/Health Physicist
Environmental Survey and

Site Assessment Program
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cc: E. Knox-Davin, NRC/NMSS/TWFN 8A23
C. Gordon, NRC/Region I
J. Whitehead, PADEP
E. Abelquist, ORISE/ESSAP
T. Vitkus, ORISE/ESSAP
D. Condra, ORISE/ESSAP
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ORISE TABLE 1

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES

SAMPLES COLLECTED ON MAY 5, 2004 BY PADEP
GAMMA SPECTROSCOPY (CP1, REVISION 13)

MOLYCORP, INC.
YORK, PENNSYLVANIA

g:nlsﬁ Sn‘;ﬁ:‘;ﬁw Radionuclide Concentrations (pCi/g)

Number |  SimPle, U-238 U-235 Ra226 | Topt | Bt | PSS | mham: Th22s | o' | soF
8505040 | 20C21 | 2.13:067 | 0092011 | 1172012 | 434 | 096 | 000* | 1442024 | 1512012 | 295 | 017
8508050 | 20C21-d | 1432091 | 003014 | 138+0.15 | 28 | 005 | 000 | 227+031 | 245£018 | 471 | 026
8508051 29Z6-a 0.86+038 | 0.05+007 | 079+009 | 178 | 007 | 000 | 0.80x0.15 | 0.89+007 | 169 | 0.00
8505052 29 26-d 1794074 | 0142012 | 1312014 | 372 | 048 | 000 | 1532025 | 1492012 | 302 | 015
8505053 29Z6b | 2384104 | 0014013 | 149015 | 477 | 089 | 000 | 155025 | 1.58+013 | 3.14 | 025
8505054 3Z6¢ 1884080 | 0.12£012 | 1.32+015 | 380 | 056 | 000 | 1674024 | 159013 | 326 | 0.9
8508055 14E74d 1484052 | 0.15£009 | 1182012 | 3.10 | 020 | 000 | 1682021 | 1712012 | 339 | 0.3
8508056 14E7-a 240094 | 001£0.12 | 140015 | 481 | 101 | 000 | 1.82£027 | 177£0.14 | 359 | 030
8505057 14E7-b 1.64+£058 | 003£009 | 1192012 | 331 | 045 | 000 | 142£018 | 153011 | 294 | 0.10
8505058 14 E7< 1234076 | 009011 | 1132012 | 255 | 010 | 000 | 1652024 | 1.61£013 | 326 | 0.9
8508059 13 A8b 148£067 | 0065011 | 128+0.13 | 3.02 | 021 | 000 | 148£021 | 151£012 | 299 | 0.10
8508060 13 A8-a 1734089 | 0.07£0.13 | 1.65£0.16 | 353 | 008 | 000 | 208£027 | 203015 | 412 | 028
8505061 13 A8-d 254080 | 0.08+0.13 | 176016 | 515 | 078 | 000 | 1.70£027 | 1.77+0.14 | 346 | 032
8505062 13 A8 145058 | 002£0.10 | 153014 | 291 | 000 | 008 | 157019 | 1.57+012 | 3.14 | 014




ORISE TABLE 1 (continued)

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES
SAMPLES COLLECTED ON MAY 5, 2004 BY PADEP
GAMMA SPECTROSCOFY (CP1, REVISION 13)

Aypoeg 04 “ou] ‘d10dKjo

poday 101197 [eonk[euy £0-90-F00Z/SHod/058/s0af0ad

MOLYCORP, INC.
YORK, PENNSYLVANIA
ORISE PADEP Radionuclide Concentrations (pCi/g)
Nomber | Location® U-238 U-235 Ra226 | Top | PR | PR | ham Thass | o' | soF
8505063 13A10b | 2384076 | 0.12+0.16 | 1.48+0.15 | 488 | 090 | 000 | 152+022 | 1492012 | 301 | 024
8505064 13A10a | 2142068 | 0142010 | 167£0.15 | 442 | 047 | 000 | 201024 | 196+014 | 397 | 032
8505065 13A10d | 226+084 | 0.09+0.12 | 1.56+0.15 | 462 | 071 | 000 | 192£025 | 1712013 | 363 | 031
8505066 13A10c | 2294063 | 0.15£017 | 182016 | 473 | 046 | 000 | 1.80+022 | 1.78+0.13 | 357 | 031
8505067 | 13AI12b | 2162081 | 005013 | 187018 | 438 | 029 | 000 | 1.832025 | 1732014 | 356 | 030
8508068 13A12a 1624078 | 0124017 | 176016 | 336 | 000 | 014 | 187£027 | 1722013 | 359 | 025
8508069 13A12d | 230+065 | 021+0.15 | 158015 | 481 | 072 | 000 | 1.52+0.19 | 1532011 | 305 | 024
8505070 13A12¢ | 212+080 | 0032013 | 1722016 | 426 | 040 | 000 | 1.60£028 | 179014 | 338 | 024
8508071 33Y13b | 229+087 | -0.03£0.15 | 146£0.16 | 456 | 083 | 000 | 1.78:032 | 1782015 | 356 | 028
8505072 33Y13-a. | 226£068 | 0.09£0.11 | 1514014 | 461 | 075 | 000 | 1754024 | 1.73£013 | 348 | 027
8508073 | 33Y13d | 1.72:068 | 000011 | 1.52£014 | 344 | 019 | o000 | 1722023 | 160042 | 333 | 020
8505074 33Y13c | 233£089 | 0074013 | 1514016 | 474 | 083 | 000 | 1.81£027 | 1.66+0.14 | 347 | 030
8508075 20B15-b | 243+090 | 0.16£0.19 | 1.80£0.17 | 501 | 063 | 000 | 1.85:031 | 1.78+0.14 | 363 | 034
8508076 20B15-a | 240+095 | -002+0.13 | 1.86+0.18 | 478 | 054 | 000 | 1.74+027 | 1.61+0.13 | 335 | 031
8508077 20B15d | 231081 | 017013 | 165016 | 480 | 066 | 000 | 1.66+024 | 167013 | 333 | 027




ORISE TABLE 1 (continned)

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES
SAMPLES COLLECTED ON MAY 5, 2004 BY PADEP
GAMMA SPECTROSCOPY (CP1, REVISION 13)
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MOLYCORP, INC.
YORK, PENNSYLVANIA

ORISE PADEP Radionuclide Concentrations (pCi/g)

Nomber | Lowntiont U-238 U-235 Ra26 | Topl | Freess | Exeess | oqpay Thass | "o | SOF
8508078 20 B15c 169062 | 0204010 | 1.65£0.15 | 358 | 004 | 000 | 1.56£020 | 1.62£012 | 318 | 017
8505079 2B18b 2634080 | -0.08+0.13 | 1.68£0.16 | 517 | 095 | 000 | 175£028 | 1.68+013 | 343 | 034
8505080 2B18-a 1332070 | -0.02+£0.12 | 1284012 | 264 | 005 | 000 | 1.63£026 | 1514012 | 314 | 011
8508081 33B18d | 231066 | 0174011 | 1484014 | 479 | 083 | 000 | 1912024 | 1794013 | 370 | 031
8505082 2B18< 154058 | 0.11£010 | 130013 | 3.19 | 024 | 000 | 1.66£021 | 1.57£012 | 323 | 0.5
8505083 2D18b 2104083 | 0.1120.12 | 1.52+0.16 | 431 | 058 | 000 | 1.68+024 | 1714014 | 338 | 024
8505084 2D18-a 2044083 | 008+012 | 1.54+0.16 | 417 | 051 | 000 | 1.60£027 | 146+0.12 | 306 | 022
8508085 2D18-d 2044063 | 007+009 | 123+0.12 | 414 | 081 | 000 | 1.54+021 | 1224010 | 276 | 0.8
8508086 2D18< 1442075 | 0204011 | 1.01£012 | 308 | 043 | 000 | 1.89+025 | 1.50£012 | 338 | 0.16
8505087 | 21Gl4-a | 3.00+102 | 032+0.18 | 1964022 | 650 | 113 | 000 | 243036 | 226+019 | 468 | 055
8505088 | 21G14d | 1992071 | 0.06£0.12 | 1.20£0.13 | 404 | 079 | 000 | 188026 | 1854014 | 373 | 024
8505089 | 21Gldc | 2922066 | 0.18+0.12 | 147+0.14 | 603 | 145 | 000 | 1.82£023 | 1824013 | 363 | 038
8508090 | 21G1a4b | 2522087 | 0194013 | 144£014 | 522 | 108 | 000 | 1.98+028 | 1924015 | 391 | 035
8508091 3717b 5414202 | 0.16£028 | 121£020 | 1097 | 420 | 000 |17.05:147 | 17204114 | 3425 | 3.5
8505092 3717 179071 | 0.06+0.11 | 0824010 | 3.63 | 096 | 000 | 1942024 | 1.78£013 | 372 | 020
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ORISE TABLE 1 (continued)

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES
SAMPLES COLLECTED ON MAY 5, 2004 BY PADEP
GAMMA SPECTROSCOPY (CP1, REVISION 13)

MOLYCORP, INC.
YORK, PENNSYLVANIA

ORISE PADEP Radionuclide Concentrations (pCi/g)
Sample Sample -

2 Total Excess | Excess Total f
Number Location U-238 U-235 Ra-226 ot U Ra? Th-232 Th-288 Tht SOF
8505093 3Z11-a 269+0.77 | 0.06+0.10 | 1.11+0.12 544 1.58 0.00 1.81+0.22 | 1.64+0.12 345 0.32
8505094 3Z11b 241093 | 0.16+£0.23 | 1.48x0.16 497 0.93 0.00 201+£035 | 1.89+0.16 390 | 0.34
8508095 3Zlic 270096 | 0.12+0.20 1.55+0.16 551 | 114 0.00 204+028 | 1.90+0.15 394 039
8505096 3Z11d 1.25+050 | 0.11+£0.08 | 0.99+0.10 2.60 0.25 0.00 148+0.20 | 1.32+0.10 2.80 0.05

*Sample locations provided by PADEP.

®Total U calculated by doubling the U-238 and addmg the U-235 concentrations.

“Excess U calculated by subtracting the Ra-226 from the U-238 concentration.

YExcess Ra calculated by subtracting the U-238 from the Ra-226 concentration.

°Total Th calculated by adding the Th-228 and Th-232 concentrations.

'SOF calculated per MACTEC “Technical Basis Document: Derivation and Application of the ‘Sum-of-Fractions’ Calculation”, Molycorp’s York, PA Site; February 2003. Background
concentrations of 1.51 pCi/g for Th-232 and 0.89 pCi/g for U-238 were subtracted in this calculation. Negative SOF values were set equal to zero (0.00).

fUncertainties represent the 95% confidence level, based on total propagated uncertainties.

*For each sample analysis, there can be excess uranium or excess radium but not both, therefore, negative values were set equal to zero (0.00).
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