BASES OF REQUEST TO TERMINATE RADIOACTIVE MATERIALS
LICENSE ISSUED TO THE STEPAN COMPANY
1

PURPOSE

The purpose of this document is to support a request for termination of Radioactive
Materials License STC-1333, Docket 40-8610 issued by the US Nuclear Regulatory
Commission (NRC) to the Stepan Company. The licensed thorium residue previously
stored in three burial areas has been removed to an authorized disposal facility off-site.
Radioactivity surveys of the storage areas after cleanup demonstrated compliance with
NRC regulation 10 CFR Part 20.1402. This document summarizes reports of the status of
the three thorium burial areas as compliant with NRC regulations' and thereby supports a
request to terminate the NRC license.
2

LICENSE DATA

Stepan Company holds NRC Materials License STC-1333, Docket 40-8610
authorizing underground storage of thorium tailings in three burial pits on Stepan property
at 100 West Hunter Avenue, Maywood, New Jersey.
Pursuant to a Memorandum of Understanding between the US Army Corps of
Engineers (USACE) and the NRC and a Confirmatory Order issued to Stepan Company by
the NRC, the license was suspended for each of the three burial areas while the USACE
removed the licensed radioactive material. Having removed the thorium residue and
decontaminated the areas, the USACE notified Stepan and the NRC of intent to relinquish
possession of the three former thorium burial areas. Stepan accepted possession of the
three former burial areas, effective May 7, 2012. Upon reinstatement, Stepan requests the
license be terminated.
3

HISTORY

The licensed radioactive wastes are contaminated by natural thorium and natural
uranium series radionuclides originating from operations on the Maywood property under
previous owners. These wastes were consolidated and stored in three burial locations on
the property now owned by the Stepan Company at the locations identified in Figure 1. A
materials license to store the wastes was issued by the NRC and is held by the Stepan
Company.
In 1984, the US Congress authorized the US Department of Energy to undertake a
decontamination research and development project on the Maywood site. 2

1
2

10 CFR Part 20, subpart E Radiological Criteria for License Termination.
Energy and Water Development Appropriations Act for Fiscal Year 1984. Pub. L. 98-50.
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In Federal Government agreements with Stepan, 3, 4 the Government agrees to take
title to, take responsibility for, relocate, and dispose of all radioactive waste on Stepan's
property. It also agrees to certify that cleanup has been completed in conformance with
FUSRAP and CERCLA and that property and structures are habitable for unrestricted use
under applicable Federal radiation protection standards.
In 1985, the United States, represented by the USDOE, and Stepan Company entered
into a joint agreement that addressed, but was not limited to, decontamination of the three
burial areas. Decontamination of the site and vicinity properties became a Formerly
Utilized Remedial Action Program (FUSRAP) project of the DOE.
The contaminated material was classified as FUSRAP waste under the terms of the
Federal Facilities Agreement. 5 This FUSRAP waste mainly consisted of soil contaminated
with natural thorium series and natural uranium series radionuclides related to the past
thorium processing by the former Maywood Chemical Works. The radionuclides-of-concern
are identified as Thorium-232 (Th-232), Radium-226 (Ra-226), Uranium-238 (U-238), and
their progeny.
Remediation of FUSRAP sites, including the Maywood site, was transferred to the
USACE by Congressional action. 6 During 1999, the USDOE and the U.S. Army Corps of
Engineers (USACE) adopted a Memorandum of Understanding 7 delineating the role of each
concerning the FUSRAP. According to the Memorandum, the USACE is to administer and
execute cleanup subject to regulation under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended (CERCLA) and under the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP). The USACE remains
responsible for all response action activities at FUSRAP sites until two years after closeout.
Afterward, any residual would be the responsibility of the USDOE Office of Legacy
Management.
The U.S. Nuclear Regulatory Commission (NRC) and the U.S. Army Corps of Engineers
(USACE) adopted a Memorandum of Understanding 8 (MOU) for the purpose of minimizing dual
regulation and duplication of regulatory requirements at FUSRAP sites with NRC-license. The
MOU provided that the USACE cleanup would "... meet at least the standards required under 10

C.F.R. 20.1402."

3

United States and Stepan Company. 1985 Cooperative Agreement. June 1985.

4

United States and Stepan Company. 2004 Settlement Agreement.

5

Federal Facilities Agreement, between the US DOE and the US EPA. September 17, 1990
Energy and Water Development Appropriations Act for Fiscal Year 1998. Pub. L. 105-62.
"Memorandum of Understanding between the U.S. Department of Energy and the U.S. Army
Corps of Engineers Regarding Program Administration and Execution of the Formerly
Utilized Sites Remedial Action Program (FUSRAP). March 16 & 17, 1999.
Memorandum of Understanding Between the U.S. Nuclear Regulatory Commission and The
U.S. Army Corps of Engineers for Coordination of Cleanup & Decommissioning of the
Formerly Utilized Sites Remedial Action Program (FUSRAP) Sites With NRC-Licensed
Facilities. July 5, 2001

6
7

8

August 5, 2014

Page 3 of 21

In its Record of Decision, 9 the USACE specified the remedial action to be performed
on the three burial areas on Stepan's site. Criteria for cleanup specified, "Remediation of
the Stepan Company NRC-licensed burial pits using 10 CFR 20.1402 and NJAC 7:2812.8(a)1 to meet the criteria of 15 mrem/yr above background." 10 Compliance with the
criteria would be demonstrated using methodology in the MARSSIM. 11
In accordance with the Settlement Agreement between the United States and the
Stepan Company, the USACE has agreed to perform remediation of thorium residues on
site as part of the FUSRAP. Since a relevant NRC License, STC-1333, including thorium
residue stored in three underground burials is held by the Stepan Company, the NRC
placed License STC-1333 in suspension prior to the start of remediation within each of the
burial areas. This suspension was in accordance with the Memorandum of Understanding
and the Confirmatory Order Modifying License No. STC-1333, which was issued to the
Stepan Company on October 21, 2008, and was documented in the Federal Register 12. The
NRC license was suspended by the NRC when USACE took physical possession of each
burial area by its notice to the NRC. By letter dated December 11, 2008, USACE took
physical possession of burial area 3 for purpose of remedial action; and in accordance with the
MOU, the NRC suspended the materials license for burial area 3. On August 6, 2009, and
January 20, 2010, the USACE notified the NRC that they had taken possession of burial area 2
and of burial area 1 respectively; and the NRC suspended the license for that material.
The USACE has issued a Post-Remedial Action Report for each of the three NRClicensed burials 13, 14, 15 detailing the results of their remediation. On May 7, 2012, the
USACE relinquished control of the three former thorium burial areas to Stepan. Stepan
accepted possession of those areas.
4

CLEANUP CRITERIA

In Federal Government agreements with Stepan, 16, 17 the Government agrees to take
title to, take responsibility for, relocate, and dispose of all radioactive waste on Stepan's
9 USACE. Record of Decision for Soils and Buildings at the FUSRAP Maywood Superfund Site,
Maywood, New Jersey. August 2003.
10 Op.cit.. USACE. ROD. §M.2 Description of Selected Remedy.
11 Ibid.
12 Fed. Reg. 73, no. 215, November 5, 2008
13 USACE. Post-Remedial Action Report, Burial Pit No. 1 (NRC License STC-1333) 100 West
Hunter Avenue, Block 124, Lots 39 through 44, Borough of Maywood New Jersey. Formerly
Utilized Sites Remedial Action Program Maywood Superfund Site. Aug. 2011.
14 USACE. Post-Remedial Action Report, Burial Pit No. 2 (NRC License STC-1333) 100 West
Hunter Avenue, Block 124, Lot 47, Borough of Maywood New Jersey. Formerly Utilized Sites
Remedial Action Program Maywood Superfund Site. July 2011.
15 USACE. Post-Remedial Action Report, Burial Pit No. 3 (NRC License STC-1333) 100 West
Hunter Avenue, Block 124, Lots 31 and 33, Borough of Maywood New Jersey. Formerly
Utilized Sites Remedial Action Program Maywood Superfund Site. Aug. 2011.
16 United States and Stepan Company. 1985 Cooperative Agreement. June 1985.
17 United States and Stepan Company. 2004 Settlement Agreement.
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property. It also agrees to certify that cleanup has been completed in conformance with
FUSRAP and CERCLA and that property and structures are habitable for unrestricted use
under applicable Federal radiation protection standards.
Contaminated material stored in the burial pits was classified as FUSRAP waste
under the terms of the Federal Facilities Agreement as explained in the USACE Record of
Decision.1 8 FUSRAP waste in the burial pits primarily included soil contaminated with the
radionuclides of concern related to the past thorium processing by the former Maywood
Chemical Works. The radionuclides-of-concern identified by the USACE and the EPA are
Thorium 232 (Th-232), Radium 226 (Ra-226), Uranium 238 (U-238), and their decay
progeny.
4.1

CRITERIA SPECIFIED IN THE RECORD OF DECISION

Specifications the USACE adopted for cleanup of the licensed burial areas are in the
USACE Record of Decision. 19 The major components of the selected remedy (Alternative 3
therein) for the burial pits include:
" Excavation of accessible soils to meet the applicable or relevant and appropriate
requirement (ARAR) and soil cleanup criteria using Federally accepted averaging
methods (e.g., the MARSSIM) to demonstrate compliance with the criteria.
" Remediation of the NRC-licensed burial pits using 10 CFR 20.1402 and NJAC 7:2812.8(a)1 to meet the criteria of 15 mrem/yr above background.
" Physical separation (not to be confused with treatment), using backhoes or other heavy
construction equipment, as necessary to sort boulders and rocks, waste potentially
requiring disposal as mixed waste (radioactive and hazardous waste), and bulk waste.
" Off-site disposal of all materials above the cleanup criteria at facilities authorized to
accept radioactive waste. According to the September 2001 NRC Letter, USACE will
dispose of radioactively contaminated soil off-site as 1 1(e)(2) byproduct materials.
" 5-year reviews in accordance with CERCLA 121(c) and 300.430(f)(4)(ii).
CRITERIA SPECIFIED IN THE POST-REMEDIAL ACTION REPORS (PRAR)

4.2

The USACE interpreted reasonably foreseeable land use of the Stepan property to be
commercial. Those cleanup criteria for the thorium burial areas consist of the following
residual radioactivity and radiological dose limits:
* Not to exceed an average of 15 picocuries per gram (pCilg) combined radium-226 and
thorium-232 above background in subsurface soil. This value constitutes the Derived
Concentration Guideline Level (DCGL) for the sum of Ra-226 and Th-232.
* An as-low-as-reasonably achievable goal of 5 pCi/g combined radium-226 and thorium232 above background in subsurface soil.

18

USACE. Record of Decisionfor Soils and Buildings at the FUSRAP Maywood Superfund Site.
Maywood, New Jersey. August 2003.

19 Op.cit., §M.2. Description of Selected Remedy.
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" Not to exceed 100 pCi/g total uranium (= 50 pCi/g of uranium-238) above background
in soil. These values, 100 pCi/g and 50 pCi/g, constitute the DCGL for total uranium
and U-238, respectively in soil.
o Soil remediation shall meet the 15 millirem per year (mrem/yr) above background dose
limit specified in the New Jersey Administrative Code (NJAC) 7:28-12.8(a)1.
Satisfaction of this criterion will also ensure that cleanup of NRC-licensed burials
achieve the 25 mrem/yr above background dose limit specified in CFR Title 10, Part
20.1402.
" Soil remediation shall meet the 3 picoCuries per liter (pCiIL) above background indoor
radon-222 limit specified in the NJAC 7:28-12.8(a)2 at all properties addressed in the
ROD.
The USACE represents that attainment of these release criteria ensures compliance
with the substantive requirements of the New Jersey Administrative Code (NJAC) 7:2812.8(a) and Title 10 Code of Federal Regulations (CFR) 20.1402.20 For instance, the USACE
PRAR for Burial Pit 1 states, "Satisfaction of this criterion will also ensure that Burial Pit
No. 1, an NRC-licensed portion of the FMSS, meets the 25 mrem/yr above background dose
limit specified in Title 10 CFR 20.1402."

4.3

DERIVATION OF CLEANUP CRITERION

While USNRC and NJDEP regulations specify site cleanup criteria in terms of
maximum acceptable annual radiological dose, the USACE Record of Decision specifies the
criteria as a maximum acceptable radionuclide concentration mix. This enables
decontamination to be determinable by measurement.
Major provisions governing this translation were agreed upon by the USDOE and the
USEPA. 2 1 The translation model was implemented by the Argonne National Laboratory,
Environmental Assessment Division staff using the RESRAD computer simulation model.
The source is naturally-occurring thorium series, uranium series, and actinium series.
Site-wide characterization found that U 238 -to-Th 232 ratio averaged 1.0. The concentrations
of U 238 and its progeny were modeled as equal to the residual Th 232 concentration. The
actinium series, i.e., the U 2 3 5 series, was assumed to exist in its natural proportion to the
U238, i.e., U 235-to-U 238 radioactivity ratio z 0.05. The Ra 226 -to-Th 232 ratio averaged 0.23;
2 32
hence the activity concentration of Ra 226 was assumed to be approximately 0.25 of the Th
concentration.

22

Removal of contaminated soil exceeding cleanup criterion and disposal of it at an
authorized facility offsite was selected in the Record of Decision as the remediation
objective. Radiological dose modeling determined that if all soil on the site were at 15 pCi

20

USACE. Post-RemedialAction Report - BurialPit No. 1 (NRC License STC-1333). FUSRAP Maywood Superfund
Site. Rev. 0. Aug. 2011.

21

USACE. Feasibility Study for Soils and Buildings at the FUSRAP Maywood Superfund Site.
Maywood, New Jersey. Appendix C. August 2002

22

Op.cit., USACE, 2002. Apx. C. p. C-55 & Table C-4, p. C-63.
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Th 232 +Ra

226

soil above background, radiological dose to an industrial worker would not
23
exceed 6 mrem/yr.
/g

Cleanup concentrations of uranium series plus actinium series were modeled
separately from thorium series in soil. Being co-located in soil, removal of thorium greater
than its derived concentration guideline level (DCGL) would result in simultaneous
removal of uranium to concentration far below its DCGL. 24 Thereby, a cleanup criterion of
15 pCi Th 232+Ra 226 /g is adequate assurance of remediation of all (Th, U, and actinium)
series.
5

CURRENT STATUS

The USACE applied these criteria when evaluating post-remedial action final status
survey data for the burial pits. The selected remedy for the three burial areas is excavation
and off-site disposal. The PRARs represent that final status radiation surveys and analyses
of the final radiation status survey (FSS) data were done in accordance with the MARSSIM
and present supporting survey data.

5.1

BURIAL AREA 1

Remedial excavation and backfilling activities are complete for Burial Pit 1. All
regions of contamination within Burial Pit 1 were accessible and all FUSRAP
contamination above cleanup criteria was removed such that no FUSRAP-related
contamination above criteria remains within the footprint of Burial Pit 1. Following
excavation, a final status survey (FSS) was performed to collect post-remedial action
measurements in order to document residual contamination levels. The analytical data
presented in the PRAR demonstrate compliance with the release criteria as set forth in the
USACE Record of Decision (ROD), thereby ensuring that the substantive requirements of
NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Burial Pit 1 can be released in
25
accordance with the ROD.

5.2

BURIAL AREA

2

Remedial excavation and backfilling activities are complete for Burial Pit 2. All
regions of contamination within Burial Pit 2 were accessible and all FUSRAP
contamination above cleanup criteria was removed such that no FUSRAP-related
contamination above criteria remains within the footprint of Burial Pit 2. Following
excavation, a final status survey (FSS) was performed to collect post-remedial action
measurements in order to document residual contamination levels. The analytical data
presented in the PRAR demonstrate compliance with the release criteria as set forth in the
USACE Record of Decision (ROD), thereby ensuring that the substantive requirements of
23
24

25

Op. cit., USACE. 2002. Apx. C. p. C-66, Table C-6. Radiological Dose Estimates for alternative
3.
J.W. Wagoner II, USDOE. Memo, Uranium Guideline for the Maywood, New Jersey Site. to
Lester Price, USDOE. Apr. 25, 1994.
USACE. Post-remedial Action Report for burial 1, §5.7.3.

August 5, 2014

Page 7 of 21

NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Burial Pit 2 can be released in
accordance with the ROD.
5.3

BURIAL AREA 3

Remedial excavation and backfilling activities are complete for Burial Pit 3. All
regions of contamination within Burial Pit 3 were accessible and all FUSRAP
contamination above cleanup criteria was removed such that no FUSRAP-related
contamination above criteria remains within the footprint of Burial Pit 3. Following
excavation, a final status survey (FSS) was performed to collect post-remedial action
measurements in order to document residual contamination levels. The analytical data
presented in the PRAR demonstrate compliance with the release criteria as set forth in the
USACE Record of Decision (ROD), thereby ensuring that the substantive requirements of
NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Burial Pit 3 can be released in
accordance with the ROD.
6
6.1

FINAL STATUS SURVEYS

DESIGN

Following soil removal activities, measurements were made to quantify the residual
concentrations of radioactive constituents in soil and to determine whether each final
status survey unit satisfied the release criteria. The final status survey methodology for
collecting post-remedial action measurements was based on the Multi-Agency RadiationSurvey
and Site Investigation Manual (MARSSIM). 26 Final status survey activities included:
" Gamma walkover survey (GWS) over 100% of accessible areas;
" Systematic collection of surface and subsurface soil samples and gamma spectrometry
thereof;
" Biased collection of surface and subsurface soil samples and gamma spectrometry
thereof; and
" Data validation and evaluation.
Conformance of the design and performance of final status surveys of the three former
burial areas with the MARSSIM are described in Appendix A. 27 Following soil removal
activities, post-remedial action measurements were collected to quantify the residual
concentrations of radiological constituents in soil, and to determine whether the burial pits
satisfied the Unrestricted Use (residential) release criteria. The final status survey (FSS)
methodology for collecting post-remedial action measurements was based on the MultiAgency Radiation Survey and Site InvestigationManual (MARSSIM) approach as outlined
in the USACE Master Final Status Survey Plan, and the property-specific Addendum C1OA Final Status Survey Plan 100 West Hunter Avenue (Stepan). Background and
reference area measurements used to support MARSSIM evaluations of survey units are
26 MARSSIM

27

Committee. Multi-Agency RadiationSurvey and Site InvestigationManual (MARSSIM).

NUREG-1575. December 1997.
On DVD provided herewith
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presented in the USACE Background Study Investigation Report, revision 1. The surveys
and results are summarized hereafter.
6.2

BURIAL AREA

128

All regions of contamination within Burial Pit 1 were accessible and all FUSRAP
contamination was removed from the footprint of Burial Pit 1. The volume of
contaminated soil removed from Burial Pit 1 was 12,460 in-situ yd 3, the volume of soil as it
existed in-place within the excavation before removal.
Following excavation, a final status survey (FSS) was performed, including postremedial action measurements, in order to document residual radioactivity levels. The FSS
data were evaluated in accordance with methodology of the MARSSIM to determine
whether Burial Pit 1 satisfied the release criteria.
6.2.1

Measurements

Survey Unit Design_and Soil Sampling Methods. Two final status survey units,
designated 1OA-29 and 1OA-30, were specified for Burial Area 1. The area of SU 1OA-29
was 1395 M 2 . The area of SU 1OA-30 was 1226 M 2 . FSS locations are identified in Figure 1.
A soil sample was typically collected from the surface interval and from the deepest
interval. Down-hole gamma readings were used to locate sampling depths from the soil
core(s). In addition, a soil sample was collected from the interval corresponding to the
highest down-hole gamma reading.
FSS surface soil sampling was the primary method used to verify attainment of the
remedial action objectives at Burial Pit 1. Surface samples are samples collected from the
top 6 inches of soil relative to the final excavation grade of the survey unit. If a sample
location falls within an excavation, the sample collected from the bottom of the excavation
is identified as a surface sample with a depth of 0.0 to 0.5 feet bgs.
Syteqmatic Sample.Collection. A systematic sample is a soil sample collected from a
location determined by a uniformly spaced triangular sampling grid established from a
random starting point. The minimum number of systematic sample locations required for
each final status survey unit (SU) was dependent upon the number of samples needed to
perform the Wilcoxon Rank Sum (WRS) statistical test, and was determined using the
MARSSIM-based approach.
The remediation area of Burial Pit 1 resulted in two Class 1 survey units being
implemented. Survey unit 1OA-29 was 1,395 m 2 in area and contained 15 systematic
sample locations. Survey unit SU 1OA-30 was 1,226 M 2 in area and contained 14 systematic
sample locations.

28

USACE. Post-Remedial Action Report, Burial Pit No. 1. (NRC License STC-1333). Formerly
Utilized Sites Remedial Action Program. Maywood Superfund Site. Maywood, New Jersey.
Rev. 0, Aug. 2011.
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SU 1OA-29. Fifteen systematic samples were collected within SU 1OA-29 by using
surface sampling techniques. All systematic samples contained less than the DCGL for U238. The maximum combined Ra-226 + Th-232 systematic sample result of 15.2 pCi/g
slightly exceeded the Ra-226 and Th-232 combined DCGL of 15 pCilg. Yet, when the
minimum observed background measurement for Ra-226 and Th-232 combined in a
reference area sample was subtracted, the result for Ra-226 and Th-232 combined (14.7
pCi/g) is less than its DCGL, 15 pCi/g. Thus, the Wilcoxon Rank Sum test was not required
according to the MARSSIM.
SU 1OA-30. Within SU 1OA-30. thirteen systematic samples were collected using
surface sampling techniques. One soil sample within SU 1OA-30 was collected using a
subsurface sampling technique, i.e., by Geoprobe sampling, at location 1OA-793.
Radionuclide concentrations in all systematic samples from SU 1OA-30 were below their
respective DCGL, 15 pCi/g Ra-226 + Th-232.
In accordance with the Memorandum of Understanding (MOU) between the USACE
and the USNRC, the NRC observed final status survey activities at Burial Pit No. 1. The
NRC was provided with split samples collected from ten systematic sample locations within
survey units 1OA-29 and 1OA-30.
Gamma Walkover Survey. The purpose of the gamma walkover survey (GWS) is to
identify areas of elevated radioactivity for potential sampling that may not have been
captured by the randomly located triangular systematic sampling grid. GWS data were
evaluated to identify measurements that exceeded readings by greater than three standard
deviations above the mean of readings. Those elevated readings were used to help identify
biased soil sampling locations. A 100% GWS was performed in SU 1OA-29 and in 1OA-30.
Biased Soil Sample Collection. As required in the FSS Plan, a minimum of one bias
sample was collected in each SU from the location corresponding to the maximum GWS
measurement. Additional bias samples were collected, as necessary, to address GWS
measurements exceeding a reading greater than three standard deviations above the mean
reading and also at the discretion of the FSS field team.
SU 1OA-29. Nineteen (19) bias samples were collected in SU 1OA-29 from the 17
biased locations identified during GWS evaluations. Samples from 15 of the bias locations
were collected using surface sampling techniques. Two locations (10A-809 and 10A-810)
were sampled using subsurface techniques, and two bias samples from each location were
collected and included in the FSS dataset. All sample results were below their respective
commercial land use DCGL.
SU 1OA-30. Based on GWS evaluations exceeding the elevated measurement criterion
(EMC), 19 bias sample locations were identified within SU 1OA-30. Radionuclide
concentration in all samples collected therein were below their respective DCGL, 15 pCi/g
Ra-226+Th-232.
However, an area of elevated activity was identified during the GWS, and subsequent
sampling confirmed residual activity in excess of the DCGL for Ra-226 + Th-232 combined
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(all U-238 results were well below the DCGL, 50 pCi/g); therefore, an elevated
measurement concentration (EMC) evaluation was performed for Ra-226 and Th-232
combined before rejecting the null hypothesis and establishing that the SU meets release
criteria.
6.2.2

Final Status Survey Data Evaluation.

SU 1OA-29. All systematic sample results were below their respective DCGL, 15 pCi/g,
when regional background activity is taken into account. The maximum concentration, in
sample 10a-57549, collected from location 10a-734, had a combined Ra-226 + Th-232
activity of 15.2 pCi/g. Subtracting the smallest background reference area measurement
(0.5 pCilg combined Ra-226 +Th-232) yielded 14.7 pCilg, a value less than the DCGL (i.e.,
<15 pCi/g). Therefore, the WRS test was not required to evaluate the unbiased, systematic
sample results to satisfy the criterion for Burial Pit 1.
SU 1OA-30. All bias sample results, excluding those subsequently identified as
elevated measurement criterion (EMC) samples, were also below their respective 15 pCilg
DCGL. The EMC data were evaluated using the unity rule formula as presented in the
MARSSIM. The dose-based criterion will be satisfied if the activity from the entire SU
plus the activity from the EMC area is less than the normalized DCGL. The small area of
elevated activity within SU 1OA-30 was within tolerance as determined by the EMC
evaluation.
Since all isotopic systematic and regular bias sample activities were below their
respective DCGL and the small area of elevated activity was within tolerance as
determined by the EMC evaluation, the null hypothesis was rejected. Therefore, the area
identified as survey unit SU1OA-30 can be released in conformance with criteria in the
USACE Record of Decision (ROD).
6.2.3

Performance Summary.

Table 1 compares the remedial action objectives established in the USACE Record of
Decision and the work completed in Burial Pit 1.
Table 1. Burial Area 1 Results Compared with Remedial Action Objectives
Performance Results
Remedial Action Objectives
12,460 in situ yd 3 of material were removed from Burial
Prevent or mitigate further release of FUSRAP waste to
the surrounding environment, and eliminate or minimize Pit 1 and disposed at an off-site licensed disposal
facility.
the potential for human contamination and exposure via
the selected ROD (USACE, 2003) alternative of
excavation and disposal.
MARSSIM FSS Null Hypothesis rejected for all survey
Verify that Burial Pit 1 satisfies the commercial use
units. All regions of Burial Pit 1 were accessible and
release criteria,
satisfy RAO.
Title 10 CFR 20.1402 (25 mrem/yr NRC exposure limit) Compliance for Burial Pit 1 attained by remediation.
All potentially impacted water was treated and
NJAC 7:9.6 (point source water discharge limitations)
discharged in compliance with BCUA permits.
No FUSRAP waste was identified as hazardous waste.
Title 40 CFR 262.11 (hazardous waste determination)
Not applicable: No wetlands within Burial Pit 1.
NJAC 7:7A Subchapter 15 (wetlands mitigation)
Compliance attained through remediation.
NJAC 7:28-12.8(a)1 (15 mrem/yr exposure limit)
Compliance attained through remediation.
NJAC 7:28-12.8(a)2 (3 pCi/L indoor radon limit)
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Table I notes:
BCUA denotes Bergen County Utilities Authority.
CFR denotes U.S. Code of FederalRegulations.
NJA C denotes New Jersey Administrative Code.

6.2.4

mrem/yr denotes millirem per year.
pCi/L denotes picoCuriesper liter.

Backfilling

The total volume of soil removed from Burial Pit 1 and shipped off-site to a licensed
disposal facility in Utah was 12,460 in-situ cubic yards (yd 3). Upon verification that the
remedial action objectives (RAO) were satisfied, the excavations were backfilled and
restoration was completed.
The open excavation of Burial Pit 1 was backfilled using approximately 24400
tons of common fill and structural fill. The backfill material used in Burial Pit 1 came from
off-site sources and was therefore sampled for radiological contamination at a frequency of
one sample per 1,000 yd 3 , and for chemical contamination at a frequency of one sample per
5,000 yd 3. All backfill material met the physical, chemical, and radiological specifications.
6.3

BURIAL AREA

229

All regions of contamination within Burial Pit 2 were accessible and all FUSRAP
contamination was removed from the footprint of Burial Pit 2. The volume of
contaminated soil removed from Burial Pit 2 was 4,504 in-situ yd 3, the volume of soil as it
existed in-place within the excavation before removal.
Following excavation, a final status survey (FSS) was performed, including postremedial action measurements, in order to document residual radioactivity levels. The FSS
data were evaluated in accordance with methodology of the MARSSIM to determine
whether Burial Pit 2 satisfied the release criteria.
6.3.1

Measurements

Survey_ Unit Design and Soil Sampling Methods. Based on the size of Burial Pit 2, the
planned stages of excavation, and the requirements of the FSS Plan, one final status survey
unit was specified and was designated as a Class 1 survey unit, identified as 1OA-16.
A soil sample was typically collected from the surface interval and from the deepest
interval. Down-hole gamma readings were used to locate sampling depths from the soil
core(s). In addition, a soil sample was collected from the interval corresponding to the
highest down-hole gamma reading.
FSS surface soil sampling was the primary method used to verify attainment of the
remedial action objectives at Burial Pit 2. Surface samples are samples collected from the
top 6 inches of soil relative to the final excavation grade of the survey unit. If a sample

29

USACE. Post-RemedialAction Report, Burial Pit No. 2 (NRC License STC-1333) 100 West
Hunter Avenue, Block 124, Lot 47, Borough of Maywood New Jersey. Formerly Utilized Sites
Remedial Action Program Maywood Superfund Site. July 2011.
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location falls within an excavation, the sample collected from the bottom of the excavation
is identified as a surface sample with a depth of 0.0 to 0.5 feet bgs.
Systematic Soil Sample Collection. A systematic sample is a soil sample collected
from a location determined by a uniformly spaced triangular sampling grid established
from a random starting point. The minimum number of systematic sample locations
required for each final status survey unit (SU) was dependent upon the number of samples
needed to perform the Wilcoxon Rank Sum (WRS) statistical test, and was determined
using the MARSSIM-based approach. The final status survey unit of Burial area 2 was
designated as survey unit 1OA-16 in an area of 1798 M 2 . Fourteen systematic sampling
locations on a triangular grid, beginning at a random starting location, satisfy the
MARSSIM model for systematic sampling.
Systematic soil sampling data were evaluated using the non-parametric statistical
methods established in the MARSSIM and the Final Status Survey Plan. All systematic
sample results in survey unit SU 1OA-16 were below their respective DCGL and their
ALARA goal of 5 pCilg Ra-226+Th-232 above background in subsurface soil.
In accordance with the MOU between the USACE and the USNRC, the NRC observed
FSS activities within Burial Pit 2. The NRC was provided with split samples collected from
five systematic locations within survey unit 1OA-16.
Gamma Walkover Survey. The purpose of the gamma walkover survey (GWS) is to
identify areas of elevated radioactivity for potential sampling that may not have been
captured by the randomly located triangular systematic sampling grid. GWS data were
evaluated to identify measurements that exceeded readings by greater than three standard
deviations above the mean of readings. Those elevated readings were used to help identify
biased soil sampling locations. A 100% GWS was performed in SU 1OA-16.
Biased Soil Sample_Collectio
ion. As required in the FSS Plan, a minimum of one bias
sample was collected in each SU from the location corresponding to the maximum GWS
measurement. Additional bias samples were collected, as necessary, to address GWS
measurements exceeding a reading greater than three standard deviations above the mean
reading and also at the discretion of the FSS field team.
Ten samples were collected at biased locations as necessary to address GWS
measurements exceeding readings greater than three standard deviations above the mean
and additionally at the discretion of the FSS Field Team. Measurements of all biased samples
were below their respective DCGL and ALARA goal.
6.3.2

Survey Data Evaluation

The key DCGL include these maximum residual radioactivity limits: 15 picocuries per
gram (pCi/g) of Radium-226 + Thorium-232 combined above background and 100 pCi/g total
uranium (50 pCi/g Uranium-238) above background in surface and subsurface soil. Since
all measurements in survey unit SU 1OA-16 meet release criteria, comparison to
background concentrations using the Wilcoxon Rank Sum test is not required.
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The analytical data presented in the PRAR demonstrate compliance with the release
criteria as set forth in the ROD, thereby ensuring that the substantive requirements of
NJAC 7:28-12.8(a) and 10 CFR 20.1402 are not exceeded. Thereby, the area identified as
SU 1OA-16 can be released.
6.3.3

Performance Summary

Table 2 compares the remedial action objectives established in the ROD and the work
completed at Burial Pit 2.
Table 2. Burial Area 2 Results Compared with Remedial Action Objectives
Performance Results
Remedial Action Objectives
4,504 in situ yd 3 of material were removed from Burial
Prevent or mitigate further release of FUSRAP waste to
the surrounding environment, and eliminate or minimize

Pit No. 2 and disposed off site at a licensed disposal

the potential for human contamination and exposure via

facility. All contamination was accessible and no

the selected ROD (USACE 2003) alternative of
"Excavation and Disposal."

FUSRAP-related waste in excess of the clean-up criteria
remains within Burial Pit 2 footprint (survey unit 10A-

16).
MARSSIM FSS Null Hypothesis "rejected" for the
survey unit. All regions of Burial Pit 2 were accessible
and meet the ROD RAO, including DGCL and the
ALARA goal.

Verify that Burial Pit 2 satisfies the
release criteria.
10 CFR 20.1402 (25 mrem/yr NRC exposure limit)

Compliance for Burial Pit 2 attained through

remediation.

40 CFR 262. 11 (hazardous waste determination)

All potentially impacted water was transported to the
MISS, treated, and discharged in compliance with
BCUA permits.
No FUSRAP waste was identified as hazardous waste.

NJAC 7:7A Subchapter 15 (wetlands mitigation)

Not applicable: No wetlands within Burial Pit 2 area.

NJAC 7:28-12.8(a)1 (15 mrem/yr exposure limit)
NJAC 7:28-12.8(a)2 (3 pCi/L indoor radon limit)

Compliance attained through remediation.
Compliance attained through remediation.

NJAC 7:9.6 (point source water discharge limitations)

CFR = U.S. Code of Federal Regulations

6.3.4

NJAC = New Jersey Administrative Code

BCUA = Bergen County Utilities Authority

Backfilling

The total volume of soil removed from Burial Pit 2 and shipped off-site to a licensed
disposal facility in Utah was 4,504 in-situ cubic yards (yd3). Upon verification that the
remedial action objectives (RAO) were satisfied, the excavations were backfilled, and
restoration was completed.
The open excavation of Burial Pit 2 was backfilled using 8,442 tons of common fill and
structural fill. Landscaping materials including 210 tons of stone and 204 tons of topsoil
were also placed in the Burial Pit 2 area. All landscaping and backfill material was tested
to ensure that it was free of chemical and radiological contamination. The backfill material
used in Burial Pit 2 came from off-site sources and was therefore sampled for radiological
contamination at a frequency of one sample per 1,000 yd3 , and for chemical contamination
at a frequency of one sample per 5,000 yd3. All backfill material met the physical, chemical,
and radiological specifications.
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BURIAL AREA 330

6.4

All regions of contamination within Burial Pit 3 were accessible and all FUSRAP
contamination was removed from the footprint of Burial Pit 3. The volume of
contaminated soil removed from Burial Pit 3 was 23,053 in-situ yd 3, the volume of soil as it
existed in-place within the excavation before removal.
Following excavation, a final status survey (FSS) was performed, including postremedial action measurements, in order to document residual radioactivity levels. The FSS
data were evaluated in accordance with methodology of the MARSSIM to determine
whether Burial Pit 3 satisfied the release criteria.
6.4.1

Final Status Survey Measurements

Survey Unit DeRsign and Soil SamTpling Methods. Four MARSSIM Class 1 final status
survey units (SU) were delineated to encompass the area of Burial Pit 3 after removal of
the thorium residue. Those survey units are identified in Figure 1 as SU 1OA-17, 1OA-19,
1OA-22, and 1OA-23. Areas of these survey units are respectively 1179 M 2 , 1446 M 2 , 1463
2
M 2 , and 2059 M .
A soil sample was typically collected from the surface interval and from the deepest
interval. Down-hole gamma readings were used to locate sampling depths from the soil
core(s). In addition, a soil sample was collected from the interval corresponding to the
highest down-hole gamma reading.
FSS surface soil sampling was the primary method used to verify attainment of the
remedial action objectives at Burial Pit 3. Surface samples are samples collected from the
top 6 inches of soil relative to the final excavation grade of the survey unit. If a sample
location falls within an excavation, the sample collected from the bottom of the excavation
is identified as a surface sample with a depth of 0.0 to 0.5 feet bgs
Systematic Soil Sample Collection. A systematic sample is a soil sample collected from
a location determined by a uniformly spaced triangular sampling grid established from a
random starting point. The minimum number of systematic sample locations required for
each final status survey unit (SU) was dependent upon the number of samples needed to
perform the Wilcoxon Rank Sum (WRS) statistical test, and was determined using the
MARSSIM-based approach. SU 1OA-17 has 16 systematic soil sampling locations; SU10A19 has 15 systematic soil sampling locations; SU1OA-22 has 16 systematic soil sampling
locations; and SU1OA-23 has 14 systematic soil sampling locations on a triangular grid.
Key radionuclide concentrations in all systematic soil samples in each of the final
status survey units, 1OA-17, 1OA-19, 1OA-22, and IOA-23 were below their derived
concentration guideline level (DCGL), 15 pCi Ra-226+Th-232/ g soil.
30

USACE. Post-RemedialAction Report, Burial Pit No. 3 (NRC License STC-1333) 100 West
Hunter Avenue, Block 124, Lots 31 and 33, Borough of Maywood New Jersey. Formerly
Utilized Sites Remedial Action Program Maywood Superfund Site. Aug. 2011.
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In accordance with the MOU between the USACE and the NRC, the NRC staff
observed FSS activities within Burial Pit No. 3. The NRC was provided with split samples
collected from five systematic locations within survey unit 1OA-23.
Gamma Walkover Survey. The purpose of the gamma walkover survey (GWS) is to
identify areas of elevated radioactivity for potential sampling that may not have been
captured by the randomly located triangular systematic sampling grid. GWS data were
evaluated to identify measurements that exceeded readings by greater than three standard
deviations above the mean of readings. Those elevated readings were used to help identify
biased soil sampling locations. A 100% GWS was performed in the four survey units for
Burial Pit 3.
Biased Soil Sample Collection. As required in the FSS Plan, a minimum of one bias
sample was collected in each SU from the location corresponding to the maximum GWS
measurement. Additional bias samples were collected, as necessary, to address GWS
measurements exceeding a reading greater than three standard deviations above the mean
reading and also at the discretion of the FSS field team. Within SU 1OA-17, twelve soil
samples were collected at biased locations. Within SU 1OA-19, fifteen soil samples were
collected at biased locations. Within SU 1OA-22, eleven soil samples were collected at
biased locations. Within SU 1OA-23, six soil samples were collected at biased locations.
In biased soil samples collected in survey units, 1OA-17, 1OA-19, 1OA-22, and 10A23, all key radionuclide concentrations were below their DCGL.
6.4.2

Survey Data Evaluation

Key radionuclide concentrations in all systematic soil samples in each of the final
status survey units, 1OA-17, 1OA-19, 10A-22, and IOA-23 were below their derived
concentration guideline level (DCGL), 15 pCi Ra-226+Th-232/ g soil.
In biased soil samples collected in survey units, 1OA-17, 1OA-19, 1OA-22, and 10A23, all key radionuclide concentrations were below their DCGL.
6.4.3

Performance Summary

Table 3 compares the remedial action objectives established in the ROD with the work
completed at Burial Pit 3.
Table 3. Burial Area 3 Results Compared with Remedial Action Objectives
Performance Results
Remedial Action Objectives (RAOs)
23,053 in situ yd 3 of material were removed from Burial
Prevent or mitigate further release of FUSRAP waste to
the surrounding environment, and eliminate or minimize Pit 3 and disposed off site at a licensed disposal
the potential for human contamination and exposure via facility. All contamination was accessible, and no
FUSRAP-related waste in excess of the DCGL clean-up
the selected ROD alternative of "Excavation and
criteria remains.
Disposal."
MARSSIM FSS Null Hypothesis rejected for all survey
Verify that Burial Pit 3 satisfies the release criteria.
units. All regions of Burial Pit 3 were accessible
and satisfy ROD RAO
Compliance for Burial Pit 3 attained through
10 CFR 20.1402 (25 mrem/yr NRC exposure limit)
remediation.
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Performance Results cont'd

Remedial Action Objectives (RAOs) cont'd
NJAC 7:9.6 (point source water discharge limitations)
40 CFR 262.11 (hazardous waste determination)
NJAC 7:7A Subchapter 15 (wetlands mitigation)
NJAC 7:28-12.8(a) 1 (15 mrem/yr exposure limit)
NJAC 7:28-12.8(a)2 (3 pCi/L indoor radon limit)
CFR denotes U.S. Code of Federal Regulations
NJAC denotes New Jersey Administrative Code
NRC denotes U.S. Nuclear Regulatory Commission
BCUA denotes Bergen County Utilities Authority
ROD denotes Record of Decision

6.4.4

All potentially impacted water was treated and
discharged in compliance with BCUA permits.
No FUSRAP waste was identified as hazardous waste.
Not applicable: No wetlands within Burial Pit 3.
Compliance attained through remediation.
Compliance attained through remediation
pCi/L denotes picoCuries per liter
mrem/yr denotes millirem per year

Backfilling

The total volume of soil removed from Burial Pit 3 and shipped off-site to a licensed
disposal facility in Utah was 23,053 in-situ cubic yards (yd 3). Upon verification that the
remedial action objectives (RAO) were satisfied, the excavations were backfilled, and
restoration was completed.
The open excavation of Burial Pit 3 was backfilled using 47,486 tons of common fill,
structural fill, and utility sand. Approximately 300 yd' of crushed concrete debris,
generated by demolition of the original concrete pad that sat atop Burial Pit 3 prior to
remediation, was segregated as "impacted, but less than unrestricted use (residential)
cleanup criteria," and was placed within the deepest portions of the excavation at a depth of
approximately 16 feet below ground surface (bgs).
Landscaping materials included 26 tons of stone. All landscaping and backfill material
was tested and shown to be free of chemical and radioactive contamination. All backfill
material met the physical, chemical, and radiological specifications. All imported backfill
data demonstrated compliance with radioactive background.
7
7.1

POST-REMEDIATION STATUS

BURIAL AREA 1

The selected remedy for accessible FUSRAP waste on burial area 1 is complete
excavation and off-site disposal. Remedial excavation and backfilling activities have been completed
for Burial Pit 1. All regions of contamination within Burial Pit 1 were accessible, and the
analytical data presented in the PRAR demonstrate compliance with the release criteria as
set forth in the USACE Record of Decision (ROD), thereby ensuring that the substantive
requirements of NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Survey units
encompassing former Burial Pit 1 can be released for use in accordance with the ROD.
7.2

BURIAL AREA 2

The selected remedy for accessible FUSRAP waste on burial area 2 is complete
excavation and off-site disposal. Remedial excavation and backfilling activities have been completed
for Burial Pit 2. All regions of contamination within Burial Pit 2 were accessible, and the
analytical data presented in the PRAR demonstrate compliance with the release criteria as
set forth in the USACE Record of Decision (ROD), thereby ensuring that the substantive
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requirements of NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Survey units
encompassing former Burial Pit 2 can be released for use in accordance with the ROD.
7.3

BURIAL AREA 3

The selected remedy for accessible FUSRAP waste on burial area 3 is complete
excavation and off-site disposal. Remedial excavation and backfilling activities have been completed
for Burial Pit 3. All regions of contamination within Burial Pit 3 were accessible, and the
analytical data presented in the PRAR demonstrate compliance with the release criteria as
set forth in the USACE Record of Decision (ROD), thereby ensuring that the substantive
requirements of NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met. Survey units
encompassing former Burial Pit 3 can be released for use in accordance with the ROD.
7.4

DECLARATIONS OF COMPLIANCE IN THE PRAR

All licensed material in the burial pits was accessible for removal. All licensed
material exceeding decommissioning criteria was removed by the USACE and was
transported off-of-the-site to an authorized disposal facility. Records are in Appendix B.
Final status surveys performed on the remediated areas are documented in PostRemedial Action Reports. 31, 32, 33 Those reports demonstrate compliance with the
decommissioning criteria specified in the USACE Record of Decision,3 4 thereby ensuring
that the substantive requirements of NJAC 7:28-12.8(a) and Title 10 CFR 20.1402 are met.
Thus, US NRC criteria for decommission in regulation 10 CFR Part 20, Subpart E, §1402,
Radiological Criteria for Unrestricted Use, are satisfied.
Stepan's site has been an industrial site for nearly 100 years; the company is stable
and successful, and is expected to continue industrial use on that land for the foreseeable
future. Thus, anticipation of continuing industrial use during the foreseeable future is a
reasonable basis of interpreting potential radiological dose.
The fact that key radionuclide concentrations in all systematic soil samples collected
during final status surveys were below the derived concentration guideline (DCGL) to
assure the radiological dose criterion is met in the future confirms that remedial action has
reduced residual radioactivity to levels that are as low as reasonably achievable (ALARA).
8

SITE-WIDE CONFORMANCE TO RADIOLOGICAL CRITERIA

The three former burial areas from which licensed thorium residue has been removed
occupy a portion of Stepan's property. The remainder of the property is also subject to
decontamination by the FUSRAP.

Op.cit. PRAR Burial Pit No.1. Aug. 2011.
Op.cit. PRAR Burial Pit No. 2. July 2011.
33 Op.cit. PRAR Burial Pit No. 3. Aug. 2011.
34 Op.cit.. USACE. ROD. §M.2 Description of Selected Remedy
31

32
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A criterion for decontamination in the USACE Record of Decision is that 10 CFR Part
20, Subpart E, §1402 standard is relevant and appropriate to any FUSRAP materials on
Stepan's Maywood property.
The radionuclide concentration criterion for cleanup (DCGL) has been demonstrated to
assure no more radiological dose than 25 mrem/yr to the critical group of occupants. This
DCGL is being applied to the entire Stepan property, including the burial areas.
Since compliance with the DCGL and thereby a 25 mrem/yr criterion is demonstrated
in former burial areas and independently in other areas of the property, a question may be
whether the 25 mrem/yr criterion should be apportioned between the separate areas,
assuming the critical group of exposed people may work anywhere on the property.
Residential living and gardening are not reasonably foreseeable on Stepan's property.
In the expected industrial use scenario, the substantial pathways of potential radiological
exposure are irradiation directly from the source in ground, ingestion of dust from contact,
and inhalation of dust suspended in air. Such exposure would only occur proximate to the
source. According to RESRAD modeling of a U series + Th series source in an industrial
land use scenario, about 0.9 of radiological dose would be caused by irradiation directly
from the ground, less than 0.1 of dose would be caused by ingestion of soil, and less than
0.01 of dose would be caused by inhalation of airborne dust. Thus, most of the radiological
exposure occurs very near the source in ground. This will be particularly so since the
USACE placed about one foot of non-contaminated topsoil on the former burial areas. Some
areas subject to remediation will also be covered by macadam or concrete.
The exposure by inhalation model assumes dust of contaminated soil becomes
suspended as airborne dust where it could be inhaled. Atmospheric dispersion would dilute
it and deposition would deplete it as wind blows it away from the survey unit. Prevailing
wind would tend to blow dust in one direction at a time, exposing a person to dust in air
from a former burial area or from other areas on the property, but not substantially from
both at the same time. The nature of atmospheric dispersion makes it unlikely that
airborne dust from adjacent areas would add to increase airborne dust over that proximate
to the source. Moreover, the on-site source of airborne dust from a remediated area would
be the imported cover soil.
Dose modeling assumes a member of the critical group wanders randomly on the area
being modeled during their time on-site. Since a person can be in but one place at a time,
they cannot be on a former burial area and another place on-site at the same time.
Reciprocally, sources of exposure in the separate areas cannot be in the same area. If
exposure were to be apportioned by location in dose modeling, time of exposure, e.g., a
nominal 2000 hour work year, would also be apportioned, thereby diminishing duration of
exposure on each separate area.
In practical effect, a person will not suffer occupational exposure in two places, i.e., on
a former burial area and at another location on-site, at the same time. Since former burial
area and other locations on-site areas will independently be demonstrated to achieve the
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radionuclide concentration criterion, DCGL, and with each evaluating final status survey
data collected in accordance with the MVARSSIM as a guide, the 25 mrem/yr criterion does
not have to be apportioned between survey unit areas in order to assure that the critical
group on-site will not receive more than 25 mremlyr in the foreseeable future.
For these reasons, radiological dose to a member of the critical group who may from
time-to-time be on any of the survey unit areas on-site will experience no more than 25
mrem/yr provided compliance is demonstrated separately for each area. Assurance that an
occupant having access to the entire property after decommissioning will not suffer more
radiological dose than the 25 mrem/yr standard will thereby be provided.
9

SURFACE EFFLUENT

Preceding decommissioning, each of the three burial areas remained covered and was
protected against surface effluent subject to contamination by the buried thorium residue.
In addition to earthen cover, lawn grass was maintained atop burial area 1; macadam
pavement was maintained above burial area 2; and a thick concrete floor pad was
maintained atop burial area 3. These covers precluded contamination of both air and water
leaving the vicinity of the burial areas in the environment.
10 RECORDS
10.1 FINAL STATUS SURVEY REPORTS
Copies of final reports of radioactivity status surveys on the former burial areas are
provided herewith as Appendix A [on DVD] as prepared by the USACE.
10.2 SOLID WASTE DISPOSAL
Subject to the FUSRAP, in its remedial actions to remove radioactive material stored
in three burial locations on Stepan Company land in Maywood, New Jersey, the US Army
Corps of Engineers (USACE) managed disposition of the radioactive waste. The USACE
disposed of all of the radioactive waste by shipment to the EnergySolutions disposal facility
in Clive, Utah. EnergySolutions is authorized by a State of Utah Radioactive Materials
License UT2300478 to receive and dispose of 11(e)(2) Byproduct Material in that facility in
Clive, Utah.
Shipping manifest identifications, certificates of disposal at the EnergySolutions
facility, and a certification of disposition equivalent to NRC Form 314 are provided in
Appendix B hereafter.
10.3 RADIOACTIVE EFFLUENT
Having been stored by burial in land and covered by about three feet or more of earth,
licensed thorium residue did not offer significant potential for creation of airborne or
surface-waterborne radioactive effluent to the environment.
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APPENDICES

Appendix A

Final Status Survey Reports
(copy on DVD as provided by the USACE)

Appendix B

Disposal of Radioactive Waste
(NRC Form 314 Equivalent)
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