U.S. NUCLEAR REGULATORY COMMISSION

Inspection No.:
Docket No.:
License No.:
Licensee:

Location:

Inspection Dates:

Dates Follow-up

Information Received:

Inspector:

Approved By:

REGION |

INSPECTION REPORT

04008610/2008001
04008610
STC-1333

Stepan Company

100 West Hunter Avenue
Maywood, NJ 07607

May 8 and November 21, 2008

December 11, 2008 and February 6, 2009

__IRA by Randolph C. Ragland Jr. For/ 02/09/09__

Mark Roberts
Senior Health Physicist
Decommissioning Branch

__IRA by Randolph C. Ragland Jr. /

Randolph C. Ragland Jr., Chief
Decommissioning Branch
Division of Nuclear Materials Safety

date

02/09/09
date

Document Name: C:\FileNET\ML090410053.doc



EXECUTIVE SUMMARY

Stepan Company
NRC Inspection Report No. 04008610/2008001

This inspection was a series of announced site visits by one regional inspector and two
representatives from the Nuclear Regulatory Commission’s (NRC) Office of Federal and State
Materials and Environmental Management Programs to review environmental monitoring data
and discuss specific details of the transfer of control of onsite radioactive waste burial pits to the
U.S. Army Corps of Engineers for the purpose of remediation of thorium wastes. Under the
Formally Utilized Sites Remedial Action Program (FUSRAP) and the terms of a Settlement
Agreement, the U.S. Army Corps of Engineers will sequentially take control of the three onsite
burial pits, conduct decontamination and remediation activities, and return the remediated areas
back to the licensee. The licensee will retain control of areas not under control by the U.S. Army
Corps of Engineers.

Discussions held between the licensee, NRC staff, representatives of the New Jersey (NJDEP)
Department of Environmental Protection, and representatives of the U.S. Army Corps of
Engineers confirmed the specific details regarding timing of the actions and responsibilities of
each of the parties.

Annual gamma radiation surveys above each of the burial pits did not identify any radiation
exposure rates in excess of the licensee’s action level. Gross alpha concentrations measured in
water samples from monitoring wells down gradient of each the burial pits were typically less
than the detection limit for the analysis.

One Severity Level IV violation was identified for the failure to sample and analyze water for
each monitoring well during each half of every calendar quarter as required by the NRC License
Condition No. 12, Amendment 3. Specifically, from September 2006 through February 6, 2009,
Stepan Company did not sample and analyze water from Well #6, nor did they obtain relief from
the requirement through a license amendment.
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REPORT DETAILS

I. Organization and Scope of the Program

Inspection Scope

The inspector interviewed the plant manager and individuals representing the U.S. Army
Corps of Engineers to assess the scope and schedule for future onsite remediation
activities that will be conducted by the U.S. Army Corps of Engineers under the FUSRAP.
The inspector also discussed the role of the NJDEP with the NJDEP representatives.

Observations and Findings

Stepan Company (Stepan) is authorized under its NRC license to possess thorium
tailings in three underground burial pits at its Hunter Avenue site. The radioactive
material in the burial pits was the result of thorium extraction and manufacturing activities
conducted at the site by the Maywood Chemical Works during the period 1916 — 1956.
Stepan purchased the 19-acre property in 1959 and subsequently buried waste material
in three pits in 1966, 1967, and 1986. The decontamination and remediation of the three
burial pits will be performed by the U.S. Army Corps of Engineers as part of a Settlement
Agreement reached between the United States government and Stepan, and as part of
the Formally Utilized Sites Remedial Action Program. In 1981, the U.S. Army Corps of
Engineers and the NRC signed a Memorandum of Understanding for Coordination of
Cleanup & Decommissioning of the Formally Utilized Sites Remedial Action Program
(FUSRAP) Sites with NRC-Licensed Facilities, to avoid unnecessary duplication of
regulatory requirements. Under these agreements, the U.S. Army Corps of Engineers is
not required to obtain an NRC License for the onsite remediation activities.

On October 21, 2008, the NRC issued an Order modifying NRC License No. STC-1333,
which allows for the serial suspension of Stepan’s NRC license for each of the burial pits.
The U.S. Army Corps of Engineers will provide written notification that it is taking physical
possession of a burial pit for the purposes of control of the radioactive material and that it
is responsible for the public health and safety consistent with the requirements of

10 CFR Part 20. The Order also allows NRC representatives to observe in-process
remediation activities conducted by the U.S. Army Corps of Engineers. The licensee will
retain control of the areas that are not under the control of the U.S. Army Corps of
Engineers. On December 11, 2008, the U.S. Army Corps of Engineers notified the NRC
by letter that it had taken physical possession of Burial Pit 3. Discussions with the
representative of the U.S. Army Corps of Engineers indicated that the removal of the
waste from the three pits will take several years to complete. The U.S. Army Corps of
Engineers representative stated that he meets regularly with local officials to keep them
informed on the status of the Stepan Company and other nearby FUSRAP remediation
projects.

The waste material has been classified by NRC as byproduct material under Section
11.e.(2) of the Atomic Energy Act, i.e., “tailings or wastes produced by the extraction or
concentration of uranium or thorium from any ore processed primarily for its source
material content.” In October 2008, the State of New Jersey submitted an application to
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the NRC to become an Agreement State. The inspector confirmed with representatives
of the NRC Office of Federal and State Materials and Environmental Management
Programs and representatives from NJDEP that New Jersey’s application did not request
regulatory authority for byproduct material under Section 11.e.(2) of the Atomic Energy
Act. Therefore, NRC will retain regulatory authority over licensed material at the Stepan
site that has not been taken possession of by the U.S. Army Corps of Engineers.

Conclusions

Representatives of the licensee, NJDEP, U.S. Army Corps of Engineers, and the NRC
were in agreement regarding the process that will be employed for sequentially turning
over burial pits to the U.S. Army Corps of Engineers for remediation. No findings of
significance were identified.

ll. Radiation Surveys

Inspection Scope

The inspector reviewed the results of the annual radiological surveys and quarterly
groundwater sample analyses. The inspector interviewed site personnel, toured the site,
and reviewed selected documents. In addition, the inspector performed independent
measurements of exposure rates at various locations above the covered burial pits.

Observations and Findings

The licensee conducts an environmental monitoring program in accordance with the
June 29, 1987, letter to the NRC that is tied down to the license by a specific license
condition. The monitoring program includes gamma exposure rate measurements atop
each of the burial pits and sampling and analysis of groundwater monitoring well
samples. Water is sampled from each of nine groundwater monitoring wells (three wells
immediately down gradient of each of the three burial pits), and analyzed for gross alpha
activity. The inspector reviewed groundwater monitoring well sample data for the period
2005 through the third quarter of 2008 and found that most wells have gross alpha
concentrations that are less than the detection level of a few picocuries per liter (pCi/l).
Nearly all of the wells have gross alpha concentrations that are less than 15 pCi/l.
Samples that show concentrations in excess of 15 pCi/l are reanalyzed, and if confirmed,
specific analyses for Ra-226 and Ra-228 are performed. Water samples from Well # 9
have frequently exceeded 15 pCi/l, but subsequent measurements have not confirmed
detectable concentrations of Ra-226 or Ra-228. From his data review, the inspector
determined that Well #6 has not been sampled since mid-2006 and there has been no
explanation provided for the absence of sample data from this well. The plant manager
indicated that the well cannot be found and may have been unintentionally covered
during excavation activities. The inspector determined that the failure to collect and
analyze water samples from Well # 6 for a period in excess of two years was a violation
of License Condition 12 that requires the licensee to conduct its monitoring program in
accordance with its June 29, 1987, letter to the NRC. (VIO 04008610/2008001-01)
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The inspector reviewed the results of the gamma radiation exposure rate surveys
conducted annually by a licensee contractor. Survey results from 2005 through 2008
were examined and were consistent for each of the areas over this time period. The
exposure rates measured by the contractor in the vicinity of burial pits 2 and 3 were not
significantly different than the background exposure rate for the area of approximately
8 — 11 microroentgens per hour (UR/hr). Most of the measurements above pit 1 were not
remarkable, except for an area in the northwest corner of burial pit 1 that was
approximately two to three times the background exposure rate (highest was 27 pR/hr).
The licensee’s monitoring program has an action level of 50 yR/hr to consider actions,
such as adding cover to reduce the exposure rate. The inspector made independent
measurements for these same areas using a Ludlum Measurements, Inc. Model 19
MicroR survey meter. All independent measurements by the inspector were consistent
the licensee’s recorded measurements.

Conclusions

Gamma walkover measurements conducted annually have shown consistent exposure
rates in each of the areas measured. No values greater than the licensee’s 50 yR/hr
action level were measured. The licensee’s groundwater monitoring program shows that
most well water sample results are less than the licensee’s action level of 15 pCil/l.
However, the inspector determined that the licensee failed to collect and analyze water
samples from Well # 6 for a period in excess of two years, which is a violation of its
license condition for conducting its environmental monitoring program.

lll. Exit Meeting

An exit meeting was held by telephone on February 6, 2009, with the Mark Stanek, plant
manager and John Garges, environmental consultant. The licensee acknowledged the
inspector’s observations and findings. The inspector confirmed that proprietary and
safeguard information were not included in this inspection report.
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PARTIAL LIST OF PERSONS CONTACTED

Licensee
Mark Stanek Plant Manager
John Garges Environmental Consultant

FUSRAP representatives

Allen Roos Project Manager, U.S. Army Corps of Engineers
Bill Kollar Contractor, Shaw Environmental & Infrastructure

State of New Jersey

Ed Truskowski Health Physicist, Radiological Assessment Section, NJDEP
Jennifer Goodman * Supervisor, Radiological Assessment Section, NJDEP

* Via telephone

LIST OF ITEMS OPENED, CLOSED AND DISCUSSED
Opened

04008610/2008001-01 VIO  Failure to conduct environmental monitoring in accordance
with a condition of the license

Closed/Discussed - None

LIST OF DOCUMENTS REVIEWED
Annual gamma radiation exposure rate surveys atop thorium burial sites — 2005 through 2008
Quarterly groundwater monitoring sample results — 2005 through the third of 2008
Letter and Confirmatory Order Modifying License - NRC to Stepan Company — October 21, 2008

Letter from U.S. Army Corps of Engineers to NRC confirming that the U.S. Army Corps of
Engineers has taken physical possession of Burial Pit #3 — December 11, 2008

Letter from Stepan to NRC detailing environmental monitoring program - June 29, 1987

4 Inspection Report No. 04008610/2008001
C:\FileNET\ML090410053.doc




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


