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21.0 New Brunswick, New Jersey, Site 
 
21.1 Site Conditions 
 
The New Brunswick, New Jersey, Site is at 986 Jersey Avenue, approximately 1.6 miles from 
downtown New Brunswick, New Jersey (Figure 21-1). 
 

 
 

Figure 21-1. Location of the New Brunswick, New Jersey, Site 
 
 
Operations at the New Brunswick Laboratory included nuclear material assay; spectral-chemical 
analysis of lithium, magnesium, beryllium, zirconium, and other materials used in the nuclear 
fuel cycle; a small-scale boron recovery pilot-plant operation; operation of a thorium extraction 
pilot plant; development of a continuous production system for uranium tetrafluoride; and 
preparation of high-purity plutonium sulfate. In addition, 18,000 ft3 of Belgian Congo 
pitchblende was transferred to the site in 1960 from the Middlesex Municipal Landfill and mixed 
with 93,600 ft3 of clean soil. The pitchblende and clean soil mixture was used as backfill on an 
abandoned railroad spur on the site. Figure 21-2 shows the excavated area. 
 
The 5.6-acre site was transferred to a private owner in late 2009 and has been redeveloped into a 
72,000 ft2 waste transfer facility. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminant was natural uranium (DOE 1997a). 
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Figure 21-2. New Brunswick Site Excavated Area 
 
 
21.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the New Brunswick site to be eligible for FUSRAP in August 1990 
(DOE 1990). 
 
Cleanup Criteria 

The New Brunswick site was remediated to criteria in the archived DOE Order 5400.5, 
Radiation Protection of the Public and the Environment. This DOE order has been updated to 
DOE Order 458.1 Chg 4 (LtdChg). The guidelines are summarized in Table 21-1. 
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Table 21-1. Archived DOE Order 5400.5 Surface Contamination Limits 
 

Natural Uranium, 235U, 238U, and Associated Decay Products 
on Structural Surfaces 

Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 

Surface Contamination Limit for Beta/Gamma Emitters 
Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 
Note: 
Where surface contamination by both alpha and beta/gamma-emitting nuclides exists, the 
limits established for alpha and beta/gamma-emitting nuclides should apply independently. 

 
 
A site-specific standard was developed for total uranium that was 100 pCi/g (DOE 1995; 
DOE 1996). 
 
Remedial Action 

Before its transfer to FUSRAP, the site was partially remediated in two phases between 1978 
and 1983. Phase I consisted of removing contaminated accessible plumbing; equipment; and 
portions of floors, walls, and ceilings. Phase II included removal of all aboveground structures, 
including contaminated concrete foundations and onsite drain lines, and radioactively 
contaminated soil on the front two-thirds of the property. In 1996, additional contaminated soil 
was remediated from a location along the south fence line and beneath a railroad spur that was 
backfilled with a contaminated soil mixture, which included both clean soil and pitchblende 
received from the Middlesex Municipal Landfill. 
 
Soil samples from an area that was backfilled with clean soil had arsenic and thallium at levels 
exceeding state standards. However, USACE determined that the soil samples had come from 
the bottom of the excavation rather than the backfill soil. In 2005, USACE investigated the 
backfill soil and presented the results to NJDEP in a Technical Memorandum. The investigation 
concluded that the backfill soil did not contain arsenic and thallium in concentrations that 
exceeded the New Jersey Residential Direct Contact Soil Cleanup Criteria. The Technical 
Memorandum recommended establishing an institutional control (deed notice) and an 
engineering control (soil cap composed of the backfill soil). 
 
NJDEP requested additional groundwater sampling at the site. USACE conducted groundwater 
and soil sampling to demonstrate that groundwater met applicable standards. USACE removed 
the monitoring wells in 2006. 
 
NJDEP also requested additional radiological data on a drop inlet and drain lines entering a 
sanitary sewer in the public right-of-way at the property frontage. DOE completed the 
radiological survey of these structures in 2009 and found no indication of above-background 
radioactivity. 
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Release Survey 

Postremedial action survey data indicated that the radiological condition of the site complies 
with DOE standards and guidelines for cleanup of residual radioactive contamination 
(DOE 1997a; DOE 1997b). 
 
Independent Verification 

An independent verification survey conducted after the completion of remedial action detected 
no residual radioactivity at the site that exceeded guidelines (ORISE 2001). 
 
Use Restrictions 

Excavation is restricted in the northeast portion of the site where soils containing arsenic are 
covered by a layer of clean soil. The owner inspects this restricted area every other year and 
submits a certification of protectiveness to the NJDEP. This restriction is addressed by a deed 
notice described under the “Institutional Controls” subsection. 
 
Assessment of Risk 

There was no site-specific risk assessment performed because the site was remediated to the 
conservative dose-based standards of the archived DOE Order 5400.5), Radiation Protection of 
the Public and the Environment. This DOE order has been updated to DOE Order 458.1 Chg 4 
(LtdChg). 
 
Certification of Regulator Concurrence 

A notice of cleanup certification for the site was published on September 24, 2001 
(66 FR 48863). 
 
NJDEP issued a decision that no further action was required in 2001 (Gaffigan 2011). 
 
Agreements and Permits 

NJDEP approved a deed notice in 2011 (Gaffigan 2008; Gaffigan 2011) restricting excavation at 
the site. 
 
21.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the New Brunswick site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

A regulator-imposed institutional control at the site is the deed notice in accordance with NJDEP 
regulations in Title 7 New Jersey Administrative Code Section 26E (7 NJAC 26E), “Technical 
Requirements for Site Remediation.” The deed notice issued by DOE restricts excavation 
through the clean soil cover in the northeast corner of the site into soil containing elevated levels 
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of arsenic and thallium. The property owner inspects the site and submits a biennial remedial 
action protection certification to NJDEP. 
 
Site Fact Sheet 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/new-brunswick-new-jersey-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is applicable to the New Brunswick site. For sites that were released for 
unrestricted use and contain supplemental limits areas, DOE will conduct annual data 
verification to ensure that land usage is consistent with the site certification land use in 
accordance with the remedy and determine if a site visit is necessary. 
 
Although the New Brunswick site does not contain supplemental limits, a desktop assessment is 
conducted to verify that a deed notice restricting excavation in the northeast corner of the site 
remains in place. The latest desktop assessment was conducted March 2025.  
 
Every 5 years after March 31, 2017, LM will perform a site assessment summary for the 
New Brunswick site. The assessment summary will compile the results of the previous 5 years of 
annual desktop assessments. This assessment is designed to meet the intent of oversight on a 
CERCLA site (EPA 2001). The latest site assessment summary was prepared in February 2022. 
 
Monitoring 

No monitoring is required at the New Brunswick site. 
 
Field Operations 

There are no field operations required at the New Brunswick site. 
 
Regulatory Interfaces 

NJDEP is the regulatory interface required at the New Brunswick site. 
 
21.4 References 
 
66 FR 48863. U.S. Department of Energy, “Certification of the Radiological Condition of 
the New Brunswick Site, New Brunswick, New Jersey, 1996” Federal Register, 
September 24, 2001. 
 
7 NJAC 26E. “Technical Requirements for Site Remediation,” New Jersey Administrative Code. 
 

https://www.energy.gov/lm/articles/new-brunswick-new-jersey-site-fact-sheet
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Off-Site Programs, Office of Eastern Area Programs, Office of Environmental Restoration, 
December 19. 
 
DOE (U.S. Department of Energy), 1996. Derivation of Guidelines for Uranium Residual 
Radioactive Material in Soil at the New Brunswick Site, Middlesex County, New Jersey, 
February. 
 
DOE (U.S. Department of Energy), 1997a. Post-Remedial Action Report for the Remedial Action 
at the New Brunswick Laboratory Site, New Brunswick, New Jersey, July. 
 
DOE (U.S. Department of Energy), 1997b. Technical Memorandum—Post-Remedial Action 
Groundwater Quality Summary for the New Brunswick Site, No. 144-97-013, Rev. 0, September. 
 
DOE Order 458.1 Chg 4 (LtdChg), Radiation Protection of the Public and the Environment, 
U.S. Department of Energy, archived January 30, 2025. 
 
EPA (U.S. Environmental Protection Agency), 2001. Comprehensive Five-Year Review 
Guidance, OSWER No. 9355.7-03B-P, June. 
 
Gaffigan, D., 2008. D. Gaffigan, New Jersey Department of Environmental Protection, letter 
(about Conditional No-Further-Action Letter and Covenant Not to Sue with Requirements for 
Biennial Certification), October 14. 
 
Gaffigan, D., 2011. D. Gaffigan, New Jersey Department of Environmental Protection, letter 
(about No-Further-Action Letter, Remedial Action Type: Unrestricted Use for Areas of Concern 
[Manhole 26 and Site-Wide Groundwater], ERDA New Brunswick Laboratory), March 21. 
 
ORISE (Oak Ridge Institute for Science and Education), 2001. Verification Survey of the 
New Brunswick Laboratory Site, New Brunswick, New Jersey, ORISE 01-0987, July. 
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22.0 New York, New York, Site 
 
22.1 Site Conditions 
 
During the 1940s, the Baker and Williams Company owned three adjacent warehouses 
at 513-519, 521-527, and 529-535 West 20th Street in New York (Manhattan), New York 
(Figure 22-1). These warehouse locations are collectively known as the New York, 
New York, Site. 
 

 
 

Figure 22-1. Location of the New York, New York, Site 
 
 
The MED used the New York site for short-term storage of uranium concentrates produced in 
Port Hope, Canada. Historical shipping documents indicate that MED shipments of uranium 
concentrates were delivered to the shipping and receiving office at Building 529-535 
(Figure 22-2). However, shipments may have been received, unloaded, or stored at either of the 
adjacent warehouse buildings. Adjoining doorways between 521-527 and 529-535 allowed 
convenient access between the two buildings. 
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Figure 22-2. Baker and Williams Warehouses, 1990 (DOE Digital Archive) 
 
 
According to historical information, approximately 219,000 pounds of orange and yellow 
sodium uranate were delivered to the warehouses in 1942 for storage. In 1943, deliveries to the 
warehouses included 86,000 pounds of orange and yellow sodium uranate, 22,000 pounds of 
sodium uranyl carbonate, and 20,000 pounds of black uranium oxide. The uranium was 
distributed to other federal government facilities. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were processed uranium, uranium ores, and oxides 
(i.e., orange and yellow sodium uranate, sodium uranyl carbonate, and black uranium oxide). 
 
22.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the New York site to be eligible for FUSRAP in August 1990 (DOE 1990). 
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Cleanup Criteria 

The New York site was remediated to criteria in the archived DOE Order 5400.5, Radiation 
Protection of the Public and the Environment. This DOE order has been updated to 
DOE Order 458.1 Chg 4 (LtdChg). The guidelines are summarized in Table 22-1. 
 

Table 22-1. Archived DOE Order 5400.5 Surface Contamination Limits 
 

Natural Uranium, 235U, 238U, and Associated Decay Products 
on Structural Surfaces 

Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 

Surface Contamination Limit for Beta/Gamma Emitters 
Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 
Note: 
Where surface contamination by both alpha and beta/gamma-emitting nuclides exists, the 
limits established for alpha and beta/gamma-emitting nuclides should apply independently. 

 
 
Remedial Action 

In 1991, DOE identified surface contamination in Building 513-519 exceeding guideline levels 
at four locations in the basement east bay, 21 locations on the first floor east bay, one location on 
the third floor west bay, and two locations on the elevator pit east bay. In Building 521-527, 
surface contamination exceeded guideline levels in the basement east and west bays and on the 
first floor. No residual contamination above guideline levels was found in Building 529-535. 
 
DOE conducted remedial action in Building 521-527 in 1991. Decontamination methods 
included a nonhazardous, nontoxic, biodegradable chemical agent with a self-propelled floor 
scarifier (a machine that breaks apart the surfaces of concrete and asphalt), a HEPA-filtered 
vacuum, and a chipping hammer to remove contamination. The cleanup generated 12 drums of 
radioactive waste that were shipped to the DOE Hanford Site in Washington for disposal. 
 
DOE conducted remedial action in Building 513-519 in 1993. Decontamination methods 
included a steel shot-blasting machine, a HEPA-filtered vacuum, and chipping hammers to 
remove contamination. The 1993 cleanup generated 38 drums of radioactive waste that were 
shipped to a licensed radioactive waste disposal facility in Clive, Utah. 
 
After remediation, no removable contamination was found that exceeded DOE guidelines in any 
building. Of 1200 beta/gamma emitter activity direct measurements collected after remediation, 
20 exceeded the guideline for fixed surface activity but were less than the maximum allowable 
activity. The maximum removable alpha activity was 45 dpm/100 cm2, and the maximum 
removable beta activity was 54 dpm/100 cm2. Gamma radiation exposure rates ranged from 10 to 
14 μR/h. No exterior contamination was found. 
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Release Survey 

As documented in the Post-Remedial Action Report for Buildings 521–527, Baker & Williams 
Warehouses Site, New York, New York (DOE 1992) and the Post-Remedial Action Report for 
Buildings 513–519, Baker & Williams Site, New York, New York (DOE 1994), the postremedial 
action survey data indicated that the radiological condition of the site was in compliance with 
applicable DOE standards and guidelines for cleanup of residual radioactive contamination. 
 
Independent Verification 

The results of the independent verification survey of the site demonstrated that all 
contaminated areas have been remediated to radionuclide concentrations and activity levels 
below the applicable guidelines set by DOE and were documented by ORNL in two separate 
reports: Verification Survey of the Baker and Williams Warehouses Building 521–527, 
New York, New York (ORISE 1992) and Verification Survey of the Baker and Williams 
Warehouses—Buildings 513–519, New York, New York (ORISE 1994). 
 
Use Restrictions 

There are no use restrictions at the New York site. The site was released for unrestricted use. 
 
Assessment of Risk 

DOE received risk assessment results and confirmed that residential use on the site did not pose 
an unacceptable risk. 
 
Certification of Regulator Concurrence 

A notice of cleanup certification was published in the Federal Register on October 16, 1995 
(60 FR 53588). 
 
Agreements and Permits 

There are no agreements or permits. 
 
22.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the New York site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the New York site. 
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Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/new-york-new-york-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to the New York site. 
 
Monitoring 

No monitoring is required at the New York site. 
 
Field Operations 

There are no field operations required at the New York site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the New York site. 
 
22.4 References 
 
60 FR 53588. U.S. Department of Energy, “Notice of Certification of the Radiological Condition 
of the Baker and Williams Warehouses Site, New York, NY, 1991–1993,” Federal Register, 
October 16, 1995. 
 
DOE (U.S. Department of Energy), 1990. Authorization for Remedial Action at the Former 
Baker and Williams Warehouses on West 20th Street in New York, New York, under FUSRAP, 
memorandum by James Fiore, U.S. Department of Energy Headquarters, August 1. 
 
DOE (U.S. Department of Energy), 1992. Post-Remedial Action Report for Buildings 521–527, 
Baker & Williams Warehouses Site, New York, New York, DOE/OR/21949-301, February. 
 
DOE (U.S. Department of Energy), 1994. Post-Remedial Action Report for Buildings 513–519, 
Baker & Williams Site, New York, New York, DOE/OR/21949-381, May. 
 
DOE Order 458.1 Chg 4 (LtdChg), Radiation Protection of the Public and the Environment, 
U.S. Department of Energy, archived January 30, 2025. 
 
ORISE (Oak Ridge Institute for Science and Education), 1992. Verification Survey of the 
Baker and Williams Warehouses Buildings 521–527, New York, New York, May. 
 
ORISE (Oak Ridge Institute for Science and Education), 1994. Verification Survey of the 
Baker and Williams Warehouses—Buildings 513–519, New York, New York, June. 
 

https://www.energy.gov/lm/articles/new-york-new-york-site-fact-sheet
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23.0 Niagara Falls Storage Site Vicinity Properties, 
New York, Site 

 
23.1 Site Conditions 
 
The Niagara Falls Storage Site Vicinity Properties, New York, Site is in Lewiston, New York, 
approximately 10 miles north of the City of Niagara Falls, New York (Figure 23-1). The site 
consists of 25 properties sold to private owners; previously, the properties were part of the 
LOOW. Another portion of the former ordnance works was transferred to AEC and became the 
Niagara Falls Storage Site. There are also three anomaly properties in the town of Lewiston, the 
town of Niagara Falls, and the City of Niagara Falls. 
 

 
 

Figure 23-1. Location of the Niagara Falls Storage Site Vicinity Properties, New York, Site 
 
 
Beginning in 1944, the MED stored uranium-processing residues, uranium metal, and 
radiological waste at the former LOOW. Radiological surveys conducted between 1970 and 
1980 indicated that residual contamination that exceeded FUSRAP guidelines remained on the 
vicinity properties (VPs). The VPs were sold in 1971. 
 
The VPs were designated as A, B, C', D, F, H', L, M, N/N' North, N/N' South, P, Q, R, S, T, U, 
V, W, X, West and Central Drainage Ditches, and areas along Pletcher Road. There were 
three anomaly properties designated Anomaly AA (in the town of Lewiston), Anomaly BB 
(in the town of Niagara Falls), and Anomaly CC (in the City of Niagara Falls) (Figure 23-2). 
 
Much of the area that comprises the VPs is occupied by a municipal waste landfill and a 
hazardous waste landfill; access to these properties is restricted. Other portions of the VPs are 
occupied by municipal or commercial interests. 
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Abbreviation: NFSS = Niagara Falls Storage Site 

 
Figure 23-2. Vicinity Property Designations at the Niagara Falls Storage Site 
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FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were natural uranium, radium, and thorium in soil and 
sediments. 
 
23.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the Niagara Falls Storage Site VPs site to be eligible for FUSRAP in 
June 1983. 
 
Cleanup Criteria 

The Niagara Falls Storage Site VPs were remediated to criteria in U.S. Department of Energy 
Guidelines for Residual Radioactive Material at Formerly Utilized Sites Remedial Action 
Program and Remote Surplus Facilities Management Program Sites (DOE 1985). The 
guidelines are summarized in Table 23-1. 
 

Table 23-1. DOE Guidelines for Remediation 
 

Constituent 
DOE Guideline (pCi/g) (averaged over 100 m2) 

Surfacea Subsurface 
226Ra 5 15 
228Ra 5 15 
230Th 5 15 
232Th 5 15 

Total U 75 75 
Note: 
a Upper 15 cm (6 inches) of soil below ground surface. 
 
Abbreviation:  
U = uranium 

 
 
The site-specific limit for total uranium was later established as 90 pCi/g for both surface and 
subsurface soil, and 5 pCi/g 226Ra in surface soil. 
 
Supplemental limits of 20 pCi/g 226Ra were applied along the Central Drainage Ditch from 500 ft 
west of Lutts Road to the confluence with Fourmile Creek (DOE 1986a). 
 
Remedial Action 

Radiological surveys of the VPs conducted from October 1970 to June 1971 indicated that 
approximately 6.5 acres had residual radioactive material that exceeded AEC guidelines. As a 
result, between 15,000 and 20,000 yd3 of contaminated soil were removed. 
 
Between 1983 and 1986, DOE remediated 23 of the 25 VPs eligible for remediation under 
FUSRAP to authorized limits. Remedial action included excavating soil and rubble along with 
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the restoration of offsite drainage ditches. Approximately 50,000 yd3 of radiological material 
were removed, placed in watertight dump trucks, and transported to an interim waste 
containment structure constructed on the Niagara Falls Storage Site VPs site. The Central 
Drainage Ditch was remediated to authorized limits except where supplemental limits 
(for 226Ra) were applied along the ditch from 500 ft west of Lutts Road to the confluence 
with Fourmile Creek (DOE 1986b; DOE 1989). 
 
DOE did not complete investigations on three VPs (E, Eꞌ, and G) because the properties were 
either in use or portions were inaccessible. USACE will complete investigation of these 
properties once the areas are accessible. VPs Hꞌ and X had been identified as eligible for 
FUSRAP and are currently under investigation by USACE (USACE 2023). 
 
Release Survey 

Postremedial action survey data indicate that the radiological condition of the site is in 
compliance with applicable DOE standards and guidelines for cleanup of residual radioactive 
contamination. Contamination in the supplemental limits area of the Central Drainage Ditch is 
below the risk-based standard established for that area. 
 
Independent Verification 

The results of the independent verification survey of the site demonstrate that all contaminated 
areas have been remediated to radionuclide concentrations and activity levels below the 
applicable guidelines set by DOE and were documented by ORNL in two separate reports: 
Verification of 1983 and 1984 Remedial Actions, Niagara Falls Storage Site Vicinity Properties, 
Lewiston, New York (ORAU 1989) and Verification of 1985 and 1986 Remedial Actions, 
Niagara Falls Storage Site Vicinity Properties, Lewiston, New York (ORAU 1990). 
 
Use Restrictions 

The New York State Department of Health imposed use restrictions in 1972, before the last 
episode of remediation occurred. These land use restrictions are still in effect. DOE released the 
individual VPs for unrestricted use. 
 
Assessment of Risk 

After remediation, radionuclide concentrations did not exceed authorized limits except where 
supplemental limits were applied to residual 226Ra in soil in the Central Drainage Ditch. 
 
Results of dose modeling indicated that residual 226Ra concentrations in the ditch do not pose 
unacceptable risk to residents. The dose modeling assumed that the soil would be removed from 
the ditch and used as fill material for a residential foundation and that the 226Ra concentrations 
would be diluted to one-fourth of the original concentration through excavation and handling. 
The modeling concluded that 226Ra concentrations as high as 20 pCi/g would not result in 
unacceptable risk under this residential-use scenario. The maximum 226Ra concentration in the 
unexcavated portion of the ditch where supplemental limits were applied was 11.5 pCi/g. 
 
No additional protective measures by DOE are warranted following the 2017 technical workshop 
review of site conditions and risk. 
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Certification of Regulator Concurrence 

A notice of cleanup certification for the site was published in the Federal Register on 
October 25, 1991 (56 FR 55292–55293). 
 
Agreements and Permits 

There are no agreements or permits. 
 
23.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Niagara Falls Storage Site VPs site. Records generated as part of LTS, such as fact sheets 
or desktop assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Niagara Falls Storage Site VPs site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at https://www.energy.gov/lm/articles/niagara-falls-storage-
site-vicinity-properties-new-york-site-fact-sheet. 
 
Desktop Assessment 

Although the annual desktop assessment is not applicable to the Niagara Falls Storage Site 
VPs site, an assessment will be conducted at 5-year intervals to review site conditions. The 
first 5-year desktop assessment was conducted in February 2023. 
 
Monitoring 

No monitoring is required at the Niagara Falls Storage Site VPs site. 
 
Field Operations 

There are no field operations required at the Niagara Falls Storage Site VPs site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Niagara Falls Storage Site VPs site. 
 

https://www.energy.gov/lm/articles/niagara-falls-storage-site-vicinity-properties-new-york-site-fact-sheet
https://www.energy.gov/lm/articles/niagara-falls-storage-site-vicinity-properties-new-york-site-fact-sheet
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24.0 Oak Ridge, Tennessee, Warehouses Site 
 
24.1 Site Conditions 
 
The Oak Ridge, Tennessee, Warehouses Site, formerly known as the Elza Gate site, is north of 
Meco Lane (formerly Antwerp Lane) in the eastern portion of Oak Ridge, Tennessee, in what is 
now known as Melton Lake Industrial Park (Figure 24-1). Access to the 17.3-acre site is off 
Melton Lake Drive near its intersection with the Oak Ridge Turnpike. 
 

 
 

Figure 24-1. Location of the Oak Ridge, Tennessee, Warehouses Site 
 
 
In the early 1940s, the site consisted of five warehouses and other smaller structures used by the 
MED to store pitchblende (high-grade uranium ore); radium-bearing sludges; and other 
radioactive materials such as tailings, oxide residues, and slag for the Manhattan Project. The site 
is divided into nine parcels, and the MED warehouses were in parcels 1 through 4, which are 
divided from parcels 5 through 9 by Meco Lane, a dead-end asphalt road. In 1946, AEC took 
ownership of the site. It is unknown when the warehouses were no longer used for storage of the 
pitchblende and residues. 
 
DOE deemed the site acceptable for use with no radiological restrictions after conducting a 
survey and decontamination activities in 1972. In 1987, various surveys conducted at the site 
found radiological contamination that exceeded newer, stricter DOE cleanup guidelines. As a 
result, the site was designated for inclusion in FUSRAP on November 30, 1988. At this time, 
none of the original structures remained, but the concrete pads were still in place (Figure 24-2). 
After site remediation, several new structures were built as the area was redeveloped for 
commercial and light industrial use. 
 

Oal< Ridge 
W.a r~ha uses Sit@-• r...~P~-■,, Oak IRldge 
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Figure 24-2. Oak Ridge Warehouses Site Before Remediation, January 1990 
(DOE Digital Archives) 

 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were high-grade uranium ore (pitchblende), uranium oxide 
residues, slag, and tailings. PCBs and lead contamination were present from post-DOE private 
plating operations. 
 
24.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the Oak Ridge Warehouses site to be eligible for FUSRAP in November 1988 
(DOE 1988). 
 
Cleanup Criteria 

The Oak Ridge Warehouses site was remediated to criteria in the U.S. Department of Energy 
Guidelines for Residual Radioactive Material at Formerly Utilized Sites Remedial Action 
Program and Remote Surplus Facilities Management Program Sites (DOE 1985), 
with site-specific soil standards for total uranium of 35 pCi/g, lead of 1000 milligrams 
per kilogram (mg/kg), and PCBs of 50 mg/kg. 
 
Remedial Action 

Additional radiological and chemical characterization of the site in 1989 and 1990 identified 
238U, 226Ra, lead, and PCBs in site soils, as well as uranium contamination on the surfaces of the 





https://www.energy.gov/lm/articles/oak-ridge-tennessee-warehouses-site-fact-sheet
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25.0 Oxford, Ohio, Site 
 
25.1 Site Conditions 
 
The Oxford, Ohio, Site is approximately 35 miles northwest of Cincinnati, Ohio. The site 
comprises the former Alba Craft Laboratory property at 10-14 West Rose Avenue and VPs 
at 525 South West Main Street, 9 West Rose Avenue, 550 South Main Street, and 
West Rose Avenue adjacent to the former Alba Craft Laboratory Inc. building (Figure 25-1). 
 

 
 

Figure 25-1. Location of the Oxford, Ohio, Site 
 
 
Alba Craft Laboratory, under a subcontract to NLO, a primary contractor for AEC from 
October 1952 to February 1957, provided a variety of machine-shop services on natural uranium 
(i.e., uranium metal that was neither enriched nor depleted but contained uranium isotopes in 
natural abundance). Operations at the site consisted of hollow drilling and turning of uranium 
metal slugs. Production operations ceased in 1957 after several hundred tons of uranium metal 
were machined. Alba Craft Laboratory personnel decontaminated the building and equipment in 
accordance with NLO Industrial Hygiene Department specifications after the operations ended. 
 
In 1992, ORNL performed a radiological survey in and around the Alba Craft Laboratory 
building and adjacent properties suspected of being contaminated from activities conducted at 
the laboratory. The survey identified radioactive contamination exceeding DOE guidelines for 
unrestricted release at the Alba Craft Laboratory building and three VPs. DOE designated the 
building and the three VPs for remedial action under FUSRAP. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminant was natural uranium metal. 

OH IO 
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25.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the Oxford site to be eligible for FUSRAP in September 1992 (DOE 1992; 
DOE 1993; DOE 1994b). 
 
Cleanup Criteria 

The Oxford site was remediated to criteria in the archived DOE Order 5400.5, Radiation 
Protection of the Public and the Environment, with a site-specific total uranium-in-soil standard 
of 35 pCi/g. This DOE order has been updated to DOE Order 458.1 Chg 4 (LtdChg). The 
guidelines are summarized in Table 25-1. 
 

Table 25-1. Archived DOE Order 5400.5 Surface Contamination Limits 
 

Natural Uranium, 235U, 238U, and Associated Decay Products 
on Structural Surfaces 

Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 

Surface Contamination Limit for Beta/Gamma Emitters 
Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 
Note: 
Where surface contamination by both alpha and beta/gamma-emitting nuclides exists, the 
limits established for alpha and beta/gamma-emitting nuclides should apply independently. 

 
 
Remedial Action 

Between August 1994 and January 1995, remedial actions performed on the Alba Craft 
Laboratory (Figure 25-2) building included decontamination of the building structure and 
dismantlement of the roof and walls (Figure 25-3). The remaining concrete floor and 
foundation were excavated. The concrete building debris was crushed for shipping using a 
size-reduction device. Underlying and surrounding soil was excavated as necessary to meet 
cleanup criteria. A manhole in the parking lot was decontaminated, and 65 ft of pipe was 
excavated and removed from the site. Radioactively contaminated soil was excavated on the 
three VPs. Following the remedial action and verification that the remediation was completed, 
the excavated areas were restored to the original grade and seeded. The remedial action 
generated approximately 2800 yd3 of low-level radioactive soil and building debris that was 
shipped to a licensed facility in Clive, Utah, for disposal. 
 
After remediation (Figure 25-4), 226Ra and 232Th concentrations were less than 2.2 pCi/g. 
Concentrations of 238U ranged as high as 73 pCi/g, exceeding the site-specific guideline of 
35 pCi/g. However, when averaged over an area of 100 m2, concentrations were below the 
guideline. Final modeled dose rates are 11 mrem/yr for residential farming use and 4 mrem/yr for 
residential use (DOE 1994a; DOE 1994c). 
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Figure 25-2. The Alba Craft Laboratory Building Before Remediation 
(DOE Digital Archive) 

 
 

 
 

Figure 25-3. Demolition of the Alba Craft Laboratory Building, October 1994 
(DOE Digital Archive) 
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Figure 25-4. Vacant Land with Duplex, Oxford, Ohio, Site, June 2006 
 
 
Release Survey 

Postremedial action survey data indicate that the radiological condition of the Oxford site 
complies with applicable DOE standards and guidelines for cleanup of residual radioactive 
contamination. DOE released the site for unrestricted use. The site has been restored to a 
condition acceptable to the owner (DOE 1995). 
 
Independent Verification 

The results of the independent verification survey of the site demonstrate that all contaminated 
areas have been remediated to radionuclide concentrations and activity levels below the 
applicable guidelines set by DOE and were documented by ORNL in two separate reports: the 
Results of the Independent Radiological Verification Survey of the Remedial Action Performed at 
the Former Alba Craft Laboratory Site, Oxford, OH (DOE 1996b) and Results of the Independent 
Radiological Verification Survey of the Remedial Action Performed at 525 S. Main Street, 
Oxford, Ohio (OX0002) (DOE 1996a). 
 
Use Restrictions 

There are no use restrictions at the Oxford site. The site was released for unrestricted use. 
 
Assessment of Risk 

There was no site-specific risk assessment performed because the site was remediated to the 
conservative dose-based standards of the archived DOE Order 5400.5, Radiation Protection of 
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the Public and the Environment. This DOE order has been updated to DOE Order 458.1 Chg 4 
(LtdChg). 
 
Certification of Regulator Concurrence 

A notice of cleanup certification for the site was published in the Federal Register on 
November 26, 1996 (61 FR 60097). 
 
Agreements and Permits 

There are no agreements or permits. 
 
25.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Oxford site. Records generated as part of LTS, such as fact sheets or desktop assessments, 
will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Oxford site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/oxford-ohio-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to the Oxford site. 
 
Monitoring 

No monitoring is required at the Oxford site. 
 
Field Operations 

There are no field operations required at the Oxford site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Oxford site. 
 

https://www.energy.gov/lm/articles/oxford-ohio-site-fact-sheet
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26.0 Painesville, Ohio, Site 
 
26.1 Site Conditions 
 
The Painesville, Ohio, Site, formerly known as the Diamond Magnesium site, is at 
720 Fairport Nursery Road in Painesville, Ohio (Figure 26-1). The site is in Lake County 
in northeastern Ohio, about 22 miles northeast of Cleveland. 
 

 
 

Figure 26-1. Location of the Painesville, Ohio, Site 
 
 
From mid-1942 to late 1953, the Diamond Magnesium Company operated a magnesium 
production facility at the site. There is no historical evidence that Diamond Magnesium 
processed or produced radioactive materials at the Painesville site. 
 
Between late 1951 and mid-1953, approximately 1650 tons of scrap metal from the Lake Ontario 
Storage Area, now the Niagara Falls Storage Area, was shipped to the Diamond Magnesium 
Company facility. The scrap metal was either used to scrub chlorine gas or stored on the ground 
with no cover. The scrap metal included empty metal drums that had been used to ship and store 
residues from the processing of pitchblende ores; these drums contained observable residues of 
pitchblende ores. The scrap metal that was stored on the ground was moved around the site on 
skids or sleds, pulled by a tractor. 
 
There is no known history of processing or production of radioactive materials at the site. The 
radioactivity present at the site resulted from the use of scrap ferrous metal to scrub chlorine gas 
released during the magnesium production process. 
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By 2017, aboveground structures on the site (buildings, storage tanks, and railroad spurs) were 
demolished including the vacant office building (formerly called Building 400) that was used by 
Uniroyal Chemical Company. The concrete foundations of many of the buildings still remain. 
Some remediated areas have been backfilled with gravel (Figure 26-2), and other remediated 
areas have been backfilled with soil (Figure 26-3). There are privately owned groundwater 
monitoring wells on the site. 
 

 
 

Figure 26-2. Gravel Backfill in Remediation Area C Along the Eastern Boundary 
of the Painesville Site, Adjacent to Hardy Industrial Technologies, May 2013 
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Figure 26-3. View from Top of Adjacent Landfill Northeast of Painesville Site Looking 
Southeast to Building 400, Across Remediation Areas A and G and to 

Hardy Industrial Technologies to the East, May 2013 
 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were 226Ra, 230Th, 232Th, and uranium isotopes 234U, 235U, 
and 238U, as well as their decay products. 
 
26.2 Remedial Action 
 
FUSRAP Eligibility Determination 

The Painesville site was designated for remedial action under FUSRAP in 1992 (DOE 1992). 
 
Cleanup Criteria 

The Painesville site was remediated to cleanup criteria outlined in the Painesville ROD 
(USACE 2006) for 226Ra, 230Th, 232Th, and total uranium. Soil cleanup was based on the derived 
concentration guideline levels (DCGLs) for the construction worker scenario (Table 26-1) that 
comply with the 25 mrem/yr standard found in Ohio Administrative Code 3701:1-38-22(B) 
(OAC 3701:1-38-22[B]), “Decommissioning.” 
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Table 26-1. Painesville Site COCs and Soil Remediation Goals 
 

Constituent of 
Concern 

Average Site Background 
Concentrations 

(pCi/g) 

Construction Worker 
Scenario 

DCGLw (pCi/g) 

Construction Worker 
Scenario 

DCGLemc (pCi/g) 
226Ra 0.95 9 12 
230Th 1.45 25 34 
232Th 1.07 6 8 

Total U 2.72 482 810 
Note: 
The DCGLs are used as the remediation goals for comparison with soil sampling data. 
 
Abbreviations: 
DCGLemc = DCGL elevated measurement comparison; derived based on a contaminated area of 100 m2 
DCGLw = DCGL wide-area average; derived based on a contaminated area of 10,000 m2 
U = uranium 
 
 
Remedial Action 

Detailed radiological surveys were conducted in 1991 and 1996 by the ORNL, BNI, Science 
Applications International Corporation, and ANL. In 1997, USACE was assigned responsibility 
for FUSRAP remediation. An Engineering Evaluation/Cost Analysis was then developed to 
support removal action at the site. The nontime critical removal action for excavation and offsite 
disposal of impacted soil was conducted in 1998. 
 
Results of the 1998 removal action and the cessation of Uniroyal Chemical Company site 
operations resulted in a reevaluation of site conditions and a remedial investigation/feasibility 
study was implemented to address residual radionuclides in the soil. The selected remedy in the 
subsequent ROD (USACE 2006) was for excavation and offsite disposal of impacted soil. 
Remediation took place between 2007–2008 and 2010–2011. 
 
During the 2007–2008 remediation, 15,168 tons of impacted soil were excavated from 
eight areas of concern (AOCs) and transported to US Ecology Idaho, a treatment plant and 
landfill in Grand View, Idaho, for disposal. 
 
Between 2010–2011, a mechanical segregation system was used to survey and sort excavated 
soils that met selected size criteria. The sorting process delineated soils that exceeded the ROD 
cleanup criteria from soils that were below cleanup criteria. Of the 47,950 tons of soil that were 
sent through the system, 46,932 tons of soil met the cleanup criteria and were returned as 
backfill, and the remaining soil was sent offsite for disposal. 
 
An additional 1854 tons of contaminated material was dispositioned during 2010–2011. This 
material, including 1728 tons of contaminated soil and 126 tons of contaminated debris that did 
not meet free release criteria, was shipped to the US Ecology Idaho facility for disposal. 
 
Release Survey 

Following the final remediation, a postremediation report survey showed that the remaining 
radiological contaminants did not exceed the 25 mrem/yr dose limit specified in the ARARs in 
the ROD. 
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Independent Verification 

As documented in the Site Closeout Report for the Painesville Site, Painesville, Ohio 
(USACE 2014), ANL performed an independent review of the site gamma radiation survey data 
and all FSS data. No FSS samples exceeded the ROD cleanup criteria. Furthermore, the FSS 
results indicated that all Multi-Agency Radiation Survey and Site Investigation Manual 
MARSSIM, Class 1 and Class 2 survey units met the requirements of the ROD (USACE 2006). 
 
Use Restrictions 

Postremedial action survey results indicate that the radiological condition of the site is in 
compliance with the standards established in the ROD. 
 
Assessment of Risk 

Based on the results of RESRAD computer modeling, residual concentrations were estimated to 
be protective (at the 10−4 risk level) for a construction worker and an industrial worker in all 
survey units. Therefore, if the site maintains its current use designation as industrial land use, it 
meets the ROD criteria. 
 
One round of groundwater sampling was performed in spring 2001 using the eight preexisting 
wells. These wells were analyzed for 226Ra, isotopic thorium, and isotopic uranium. It was 
determined, based on the modeling results, that the groundwater was not impacted and was 
protected from migration of radionuclides by the nature and thickness of the soils at the site. 
 
Certification and Regulator Concurrence 

None. 
 
Agreements and Permits 

A site access agreement was obtained between LM and the current property owner, Chemtura 
Corporation, on March 24, 2016. This agreement provides site access to LM for the purposes of 
performing surveys, investigations, sample collection, and such other work as may be necessary 
and incidental to the implementation of the FUSRAP work for a period of 10 years beginning 
with the date of the agreement. 
 
On April 21, 2017, Chemtura Corporation merged into a subsidiary of LANXESS Corporation, 
with Chemtura Corporation being the surviving entity. The result of this merger was that the 
LANXESS Corporation acquired all the stock of Chemtura Corporation. Immediately after the 
merger, Chemtura changed its name to LANXESS Solutions US Inc. As for the LM access 
agreement, LANXESS Solutions US Inc. is the Chemtura Corporation, and the existing 
agreement remains in force. 
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26.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Painesville site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Painesville site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/painesville-ohio-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is applicable to the Painesville site. For sites that were released for 
unrestricted use and that contain supplemental limits areas, DOE will conduct annual data 
verification to ensure that land usage is consistent with the site certification land use in 
accordance with the remedy and determine if a site visit is necessary. 
 
Although the Painesville site does not contain supplemental limits, a desktop assessment is 
conducted to verify that land use remains industrial as a protective measure. The latest desktop 
assessment was conducted in March 2025.  
 
Every 5 years after March 31, 2017, LM will perform a site assessment summary for the 
Painesville site. The assessment summary will compile the results of the previous 5 years of 
annual desktop assessments. This assessment is designed to meet the intent of oversight on a 
CERCLA site (EPA 2001). The latest site assessment summary was prepared in February 2022. 
 
Monitoring 

No monitoring is required at the Painesville site. If the site maintains its current designation as 
industrial land use, it meets the ROD criteria. 
 
Field Operations 

No system operations are required at the Painesville site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Painesville site. 
 

https://www.energy.gov/lm/articles/painesville-ohio-site-fact-sheet
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27.0 Seymour, Connecticut, Site 
 
27.1 Site Conditions 
 
The Seymour, Connecticut, Site is at 15 Franklin Street in Seymour, Connecticut, approximately 
50 miles southwest of Hartford, Connecticut. The site occupies 60 acres along the west side of 
the Naugatuck River off Connecticut Route 8 and just north of Connecticut Route 67 
(Figure 27-1). 
 

 
 

Figure 27-1. Location of the Seymour, Connecticut, Site 
 
 
Reactive Metals Inc., a subsidiary of Bridgeport Brass Company, formerly occupied the 
Seymour site. From 1962 to 1964, Reactive Metals Inc. used one building (Rufert Building) at 
the site for the developmental extrusion of uranium metal. The operations included researching 
and developing a process for cold-forming or extruding natural uranium metal. Analytical 
support work and storage of radioactive material for the extrusion process also occurred at the 
site. The work was performed under an AEC contract. Activities at the site ceased in 1964 when 
the operations were transferred to a Reactive Metals facility in Ashtabula, Ohio. All AEC work 
occurred in the Rufert Building. Characterization surveys of the building confirmed that uranium 
was the primary contaminant. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminant was natural uranium metal. 
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27.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the Seymour site to be eligible for FUSRAP in December 1985 (DOE 1985). 
 
Cleanup Criteria 

The Seymour site was remediated to criteria in the archived DOE Order 5400.5, Radiation 
Protection of the Public and the Environment. This DOE order has been updated to 
DOE Order 458.1 Chg 4 (LtdChg). The guidelines are summarized in Table 27-1. A site-specific 
limit for uranium in soil was not developed because contaminated soil was not expected to be 
encountered. Typical 238U limits are 35 to 50 pCi/g. 
 

Table 27-1. Archived DOE Order 5400.5 Surface Contamination Limits 
 

Natural Uranium, 235U, 238U, and Associated Decay Products 
on Structural Surfaces 

Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 

Surface Contamination Limit for Beta/Gamma Emitters 
Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 
Note: 
Where surface contamination by both alpha and beta/gamma-emitting nuclides exists, the 
limits established for alpha and beta/gamma-emitting nuclides should apply independently. 

 
 
Supplemental limits were applied to uranium contamination in inaccessible areas in 
three manholes and 540 ft of interconnecting drainpipes beneath the Rufert Building; the 
maximum gamma radiation exposure rate for a decontamination and demolition worker was 
estimated to be 0.5 μR/h. The 1993 FSS measured residual beta/gamma emitter surface 
contamination levels up to 172,000 dpm/100 cm2. Uranium concentrations remaining in the drain 
system were estimated to be as high as 2700 pCi/g. DOE will determine if waste management 
oversight is required for the removal of contaminated material in the supplemental limits area. 
The total quantity of uranium was compared to allowable exempt quantities. According to a 
1993 hazard assessment memo (DOE 1993a), 
 

This value is less than the small quantity of source material that is exempt from 
licensing procedures in the U.S. Nuclear Regulatory Commission (NRC) rules 
(10 CFR 40.22(a)). It is also less than the U.S. Environmental Protection Agency’s 
(EPA) reportable quantity (100 pounds of uranium as nitrate) specified under 
Superfund rules. This estimate should be added to the report to further demonstrate 
that little uranium is present at the site and that the amounts present are below the 
regulatory thresholds established by NRC and EPA. 
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Remedial Action 

In 1993, a radiological survey identified radioactive contamination in six rooms of the 
Rufert Building and two areas outside the building. Contamination inside the building was 
found on the walls, floors, floor drains, expansion joints, overhead beams and trusses, overhead 
pipes, overhead ducts and fans, and overhead light fixtures. Decontamination methods included 
HEPA-filtered vacuum cleaners, hand-wiping and light-abrasion techniques, mechanical shot 
blasting, variable-speed cylinder hones, concrete cutting with a circular saw, and carbon dioxide 
blasting. Remedial action performed on the exterior areas of the site involved excavating the 
contaminated soil and backfilling the excavated areas. 
 
Remedial action was completed in 1993. Approximately 33 yd3 of contaminated building debris 
and 4 yd3 of contaminated soil were removed from the site; additionally, 21 yd3 of the building 
debris also included ACM. A total of 37 yd3 of radioactive wastes were shipped to a licensed 
facility in Clive, Utah, for final disposition. 
 
Supplemental limits were applied to three manholes and the connecting piping because the 
contamination was fixed, underground, and extremely resistant to decontamination efforts. The 
hazard assessment concluded that leaving the residual contamination in place would not pose 
unacceptable current or future exposure risk (DOE 1994a). 
 
After remediation, 226Ra and 232Th concentrations were less than 2 pCi/g. The 238U concentration 
in exterior soil was 7 pCi/g. The maximum gamma radiation exposure rate was 5.8 μR/h above 
background. Surface activities were less than authorized limits for alpha and beta/gamma emitter 
activity. Supplemental limits were applied to contaminated drains and manholes that were 
grouted to contain residual uranium contamination; the maximum gamma radiation exposure rate 
for a decontamination and demolition worker would be 0.5 μR/h. Uranium concentrations 
remaining in the drain system were estimated to be as high as 2700 pCi/g (DOE 1994a). 
 
DOE personnel most recently visited the site in November 2014. The affected building was in 
use as a retail landscape products store and light manufacturing facility for stone fire pits and 
similar pieces. The remainder of the former Seymour Specialty Wire facility has been 
demolished, and structures were redeveloped for commercial and municipal government uses 
(Figure 27-2). 
 
Release Survey 

In accordance with the Post-Remedial Action Report for the Removal Action at the Seymour 
Specialty Wire Site, Seymour, Connecticut (DOE 1994b), the postremedial action survey data 
indicated that the radiological condition of the Seymour site is in compliance with applicable 
DOE standards and guidelines for cleanup of residual radioactive contamination. DOE certified 
that radiological conditions at the Seymour site comply with decontamination criteria to protect 
health, safety, and the environment for continued use (DOE 1995). 
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Figure 27-2. Seymour, Connecticut, Site, 2014 
 
 
Independent Verification 

The results of the independent verification survey of the site demonstrate that all contaminated 
areas have been remediated to radionuclide concentrations and activity levels below the 
applicable guidelines set by DOE and were documented by ORNL in the Results of the 
Independent Radiological Verification Survey at the Former Bridgeport Brass Company 
Facility, Seymour, Connecticut (DOE 1993b). 
 
Use Restrictions 

There are no use restrictions at the Seymour site. The site was released for unrestricted use. 
 
Assessment of Risk 

The Hazard Assessment for Radioactive Contamination at the Seymour Site (DOE 1994a) 
concluded that leaving the residual contamination in place would not pose unacceptable current 
or future exposure risk. No additional protective measures by DOE are warranted following the 
2017 technical workshop review of site conditions and risk. 
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Certification of Regulator Concurrence 

A notice of cleanup certification for the site was published in the Federal Register on 
January 24, 1995 (60 FR 4612). 
 
Agreements and Permits 

There are no agreements or permits. 
 
27.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Seymour site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Seymour site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/seymour-connecticut-site-fact-sheet. 
 
Desktop Assessment 
 
The desktop assessment is applicable to the Seymour site. For sites that were released for 
unrestricted use and that contain supplemental limits areas, DOE will conduct annual data 
verification to ensure that land usage is consistent with the site certification land use in 
accordance with the remedy and to determine if a site visit is necessary. The latest desktop 
assessment was conducted in March 2025. 
 
Monitoring 

No monitoring is required at the Seymour site. 
 
Field Operations 

There are no field operations required at the Seymour site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Seymour site. 
 

https://www.energy.gov/lm/articles/seymour-connecticut-site-fact-sheet
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28.0 Springdale, Pennsylvania, Site 
 
28.1 Site Conditions 
 
The Springdale, Pennsylvania, Site, formerly known as the C. H. Schnoor site, is at 
644 Garfield Street in Springdale, Pennsylvania, which is about 20 miles east of Pittsburgh, 
Pennsylvania (Figure 28-1). 
 

 
 

Figure 28-1. Location of the Springdale, Pennsylvania, Site 
 
 
During the mid-1940s, the Springdale site was owned by C.H. Schnoor and Company and was 
used for machining extruded uranium metal rods for the Hanford Engineer Works of the 
USACE MED. The work done was in support of the Hanford Pile Project, which aimed to 
produce an alternate charge for the Hanford Reactor. The uranium operation appears to have 
continued until the spring of 1951, when the building was sold to a manufacturer of toys and coat 
hangers. In 1967, the property was acquired by the Unity Railway Supply Company, which 
founded the Premier Manufacturing Company and used the site to manufacture journal 
lubricators for railroad cars. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminant was natural uranium. 
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28.2 Remedial Action 
 
FUSRAP Eligibility Determination 

The Springdale site was designated for remedial action under FUSRAP in October 1992 
(DOE 1992). 
 
Cleanup Criteria 

The site-specific guideline for total uranium was 100 pCi/g when averaged over any 
15-centimeter-thick soil layer. These guidelines were adopted by DOE based on their 
compatibility with EPA criteria for remedial action found in 40 CFR 192, “Health and 
Environmental Protection Standards for Uranium and Thorium Mill Tailings,” and the archived 
DOE Order 5400.5, Radiation Protection of the Public and the Environment. This DOE order 
has been updated to DOE Order 458.1 Chg 4 (LtdChg). 
 
Because no generic cleanup guidelines for uranium applicable to remedial actions at FUSRAP 
sites are available, uranium guidelines are derived on a site-specific basis. A concentration of 
50 pCi/g for 238U was used as an indicator because the material at the Springdale site was natural 
uranium. The average background concentration of 238U in soil representative of the site was 
determined by analyzing three soil samples. These samples were selected because they were near 
the site but were not significantly influenced by site activities and because they were 
representative of area land uses. The average concentration of 238U in the background samples 
was 2.37 pCi/g (DOE 1995). 
 
Remedial Action 

Immediately before and during the remedial action, the ORNL radiological survey team 
performed surface surveys and drilled additional boreholes to assist in accurately defining the 
boundaries of contamination and to supplement existing information on the extent of 
contamination. Additional boreholes were drilled and sampled in the Quonset building, the new 
loading dock, the office area, and the western and southern sides of the supply and belt 
fabrication area. The ORNL team stationed a mobile gamma radiation spectroscopy system 
onsite to provide preliminary soil results during the remedial action; the results were used to help 
determine the limits of the excavation. This system was used in conjunction with hand-held 
survey instruments such as the field instrument for the detection of low-energy radiation and a 
Geiger-Mueller counter (HP-260) to direct the remedial action. 
 
As remediation was completed, postremedial action surveys were performed to ensure that 
decontamination efforts were successful in meeting DOE cleanup criteria. Exposure rate 
measurements were taken with a pressurized ionization chamber to confirm that radiation levels 
were below the DOE guideline of 20 μR/h above background for building interiors and the dose 
limit of 100 mrem/yr to members of the general public, in accordance with 40 CFR 192. Soil 
samples were collected and analyzed to establish that contaminated soil had been removed to 
levels below the cleanup guidelines. Concentrations of direct alpha and beta/gamma and 
transferable alpha and beta/gamma-emitting contamination were also measured to ensure that 
surface decontamination efforts were successful. Uranium metal was machined at this facility, so 
226Ra and radon-222 were not of concern. Radon originates from 226Ra decay; therefore, no 
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measurements were taken for radon; however, 226Ra concentrations were measured to ensure that 
radon was not of concern. 
 
The remedial action lasted approximately 6 weeks from August to October 1994. All remediation 
efforts were confined to the interior of the main building at the Springdale site. Characterization 
surveys revealed contamination beneath the concrete floor, primarily in the belt-cutting and the 
supply- and belt-fabrication areas of the building and in a small area in the loading dock room. 
Surface contamination was detected on the floor in the loading dock room and on the base of 
two of the cement block columns after contaminated soil had been removed from around them. 
 
A section of the wall between two pilasters in the northern end of the building was removed so 
equipment could be brought into the building and remedial action could begin. A concrete saw 
was used to cut joints in the concrete along the walls and at the perimeter of the contaminated 
area as determined from characterization data. Joints were cut along the walls to prevent damage 
to the cement block walls during concrete removal, because the exact construction techniques 
used to erect the building were unknown. After removal of the concrete began, it was found that 
use of the concrete saw could be discontinued because no damage would occur to the walls. No 
contamination was present on the wall. 
 
Equipment fitted with hoe-ram attachments was used to break the concrete floor into 
approximately 4 × 8 ft (1.2 × 2.4-meter) pieces, which were radiologically surveyed. 
Uncontaminated concrete was placed in a dumpster for disposal at a sanitary landfill. 
Contaminated concrete that could not be decontaminated without excessive labor was 
placed in a tent constructed onsite to protect it from the weather; it was then shipped to the 
Aliquippa, Pennsylvania, Site, crushed by a commercial rock crusher, and sampled. The average 
238U content was determined to be 7.50 pCi/g, which is well below the cleanup guideline of 
50 pCi/g. This material was used as backfill at the Springdale site after approval from the 
Pennsylvania Department of Environmental Resources. In all, 97.4 yd3 (74.5 m3) of concrete 
were removed from the building, of which 56.6 yd3 (43.3 m3) were shipped to the sanitary 
landfill and 40.8 yd3 (31.2 m3) were crushed and reused as backfill. 
 
A track excavator, Bobcats fitted with buckets, and picks and shovels were used to excavate the 
contaminated soil from inside the building. The soil was placed in the bucket of the truck loader 
that was positioned at the opening in the northern end of the building and loaded into intermodal 
containers for shipment. This method of soil handling eliminated the need for equipment to enter 
and leave the controlled area, which would have required equipment surveys to be performed 
each time. The exterior transfer and loading areas were situated to prevent contamination of the 
grounds. Figure 28-2 shows the areas of excavation inside the building. The average depth of 
excavation was approximately 2 ft (0.6 meter). Two small areas excavated to a depth of 
approximately 3.9 ft (1.2 meters) represent a total area of 280 ft2 (26 m2) (shown in Figure 28-3). 
In all, 626 yd3 (476 m3) of soil and debris were excavated from the building. This material was 
shipped in 37 intermodal containers to a licensed disposal facility. Figure 28-4 shows an exterior 
view of the Springdale site. 
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Figure 28-2. Excavation and Surface Decontamination Areas at the Springdale Site 
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Figure 28-3. Boreholes Drilled During BNI Surveys 
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Figure 28-4. Springdale, Pennsylvania, Site, September 2005 
 
 
In addition to excavation, surface decontamination was performed in the loading-dock room and 
on the base of two cement block columns. A VacuBlast unit (self-contained dustless wet and dry 
abrasive vacuum system) was used to remove most of the surface contamination in the loading 
dock room and a grinder and needle gun were used for smaller areas. A total of approximately 
915 ft2 (85 m2) of surface area was decontaminated in the loading dock room. The two cement 
block columns at the northern end of the room and the footer between them, which were 
determined to contain surface contamination, were decontaminated with the grinder and needle 
gun. Waste from this effort was also placed in intermodal containers and shipped to the licensed 
disposal facility. 
 
Release Survey 

Analytical results for postremedial action surveys indicated that the levels of radioactivity in the 
remediated areas met applicable DOE cleanup guidelines. The independent verification 
contractor, ORNL, reviewed the postremedial action surveys and results and determined that the 
measurements obtained verified that the remediated areas complied with the established DOE 
guidelines for unrestricted use. No areas of contamination above DOE guidelines remain at the 
site (BNI 1995). 
 
Independent Verification 

Review of BNI survey results by ORNL and the independent radiological-verification survey by 
ORNL at the former C.H. Schnoor and Company site confirm that the site meets the DOE 
radiological guidelines for unrestricted use. 
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Use Restrictions 

In accordance with the Results of the Independent Radiological Verification Survey at the 
Former C.H. Schnoor and Company Site, 644 Garfield Street, Springdale, Pennsylvania, 
(ORNL 1995), “There are no use restrictions at this site. Results of the independent radiological 
verification survey at the former C.H. Schnoor and Company Site confirm that the residual 
uranium contamination at the site is below DOE FUSRAP guidelines for unrestricted use.” 
 
Assessment of Risk 

The scope of LTS at any radiologically contaminated site that has undergone remediation is 
based on the amount, if any, of residual contamination that remains at the site once remediation 
is complete. During the transition of a site to LM, DOE performs an independent due-diligence 
analysis of residual contamination to identify all necessary LTS activities that will be required to 
ensure long-term protection of human health and the environment. For the transition of the 
Springdale site, a team from ORNL conducted an independent radiological-verification survey 
from September to October 1994 to verify that the site was remediated to levels below DOE 
guidelines for FUSRAP sites. 
 
Results of the independent radiological-verification survey at the Springdale site confirmed that 
the residual uranium contamination at the site is below DOE FUSRAP guidelines for 
unrestricted use. 
 
Certification and Regulator Concurrence 

A notice of cleanup certification for the site was published in the Federal Register on 
September 12, 1996 (61 FR 48135–48136). 
 
Agreements and Permits 

There are no agreements or permits. 
 
28.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Springdale site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Springdale site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/springdale-pennsylvania-site-fact-sheet. 

https://www.energy.gov/lm/articles/springdale-pennsylvania-site-fact-sheet
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Desktop Assessment 

The desktop assessment is not applicable to the Springdale site. 
 
Monitoring 

No monitoring is required at the Springdale site. 
 
Field Operations 

There are no field operations required at the Springdale site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Springdale site. 
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29.0 Toledo, Ohio, Site 
 
29.1 Site Conditions 
 
The Toledo, Ohio, Site, formerly known as the Baker Brothers site, is at 2551–2555 Harleau Place 
in Toledo at the intersection of Harleau Place and Post Street (Figure 29-1). The site consists of 
several buildings and grounds situated approximately 0.25 mile east of Interstate 75 and 0.25 mile 
west of Ohio Route 24. 
 

 
 

Figure 29-1. Location of the Toledo, Ohio, Site 
 
 
Under subcontract to the MED, Baker Brothers Inc. machined and shaped natural (neither 
enriched or depleted) uranium from processed uranium metals for both the Clinton Semi-Works 
in east Tennessee and the DOE Hanford Site nuclear reactor complex in Washington state. The 
estimated amount of material machined at the Toledo site was between 90 and 300 tons. The 
primary radioactive material of concern was 238U. After the subcontract with the MED was 
terminated in 1944, the site was decontaminated and determined to be in compliance with 
guidelines in effect at that time. In 1944, Baker Brothers assets were liquidated, and the property 
was sold to two independent interests. 
 
When the northern portion of the property was resold in 1992, the new owner contacted DOE 
and inquired about the radiological status of the property. DOE subsequently learned that soil 
and debris potentially contaminated with residual uranium had been moved from the site to a 
7-acre residential property at 4400 Piehl Road in Ottawa Lake, Michigan, approximately 
15 miles northwest of Toledo, for use as fill material. This property comprises one 
owner-occupied house; a barn; and a small, 0.4-acre pond. The Ottawa Lake property was 
addressed as a VP of the Toledo site (formerly known as the Ottawa Lake Vicinity Property). 
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FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminant was natural uranium metal. 
 
29.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined the Toledo site to be eligible for FUSRAP in September 1992 (DOE 1992). 
 
Cleanup Criteria 

The Toledo site was remediated to criteria in the archived DOE Order 5400.5, Radiation 
Protection of the Public and the Environment, with a site-specific total uranium-in-soil standard 
of 35 pCi/g (DOE 1994). This DOE order has been updated to DOE Order 458.1 Chg 4 
(LtdChg). The guidelines are summarized in Table 29-1. 
 

Table 29-1. Archived DOE Order 5400.5 Surface Contamination Limits 
 

Natural Uranium, 235U, 238U, and Associated Decay Products 
on Structural Surfaces 

Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 

Surface Contamination Limit for Beta/Gamma Emitters 
Maximum fixed 15,000 dpm/100 cm2 
Average fixed 5000 dpm/100 cm2 

Maximum removable 1000 dpm/100 cm2 
Note: 
Where surface contamination by both alpha and beta/gamma-emitting nuclides exists, the 
limits established for alpha and beta/gamma-emitting nuclides should apply independently. 

 
 
Remedial Action 

Areas of the Toledo site requiring remediation were (1) the south building floors, shelves, 
concrete floors, and a manhole cover; (2) north building floors, walls, overhead structures, and 
portions beneath the concrete floor; and (3) exterior soil, concrete bins, courtyard walls, a 
concrete pad, and manholes. Remediation took place between April and September 1995. 
 
Remediation techniques used in the areas included HEPA-filtered vacuuming, use of hand tools, 
mechanical shot blasting, mechanical grinding, cutting with pneumatic-powered saws, 
demolition, and excavation. Approximately 356 yd3 of low-activity radiological waste and 5 yd3 
of mixed waste were generated from the Toledo site and shipped to a licensed disposal facility in 
Clive, Utah. 
 
The Ottawa Lake Vicinity Property remediation took place between October 1994 and 
January 1995. Radioactively contaminated soil and debris were excavated using earth-moving 
equipment. This material was removed manually in places where access was limited. Main areas 
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of contamination included an area south (the front) and east of the house, a 6-foot-high and 
50-foot-long, L-shaped berm northwest of the house, and isolated spots, mostly near the berm. 
Approximately 1920 yd3 of contaminated material—including soils, gravel, asphalt, concrete 
debris, grass, roots, stumps, and shrubbery—were removed and transported for disposal at the 
licensed disposal facility in Clive, Utah. 
 
After remediation at the Toledo site, the maximum total uranium concentration in soil was less 
than the authorized limit. Maximum beta/gamma and alpha emitter surface activities were less 
than the authorized limits, and most measurements were at background levels. Gamma radiation 
exposure rates were also less than the authorized limit in exterior areas. 
 
After remediation at the Ottawa Lake Vicinity Property, the maximum total uranium 
concentration in soil was less than the authorized limit. The maximum gamma radiation exposure 
rate was at background levels. 
 
Release Survey 

In accordance with the Post-Remedial Action Report for the Former Baker Brothers Site, 
Toledo, Ohio, DOE/OR/21949-402, prepared by Bechtel National Inc.,  (DOE 1997) and the 
Post-Remedial Action Report for the Baker Brothers Vicinity Property in Ottawa Lake, Michigan 
(DOE 1996a), the postremedial action survey data indicated that the radiological condition of 
the site is in compliance with applicable DOE standards and guidelines for the cleanup of 
residual radioactive contamination. 
 
Independent Verification 

The results of the independent verification survey of the site demonstrate that all contaminated 
areas have been remediated to radionuclide concentrations and activity levels below the 
applicable guidelines set by DOE and were documented by ORNL in two separate reports: the 
Verification Survey of the Former Baker Brothers, Inc., Toledo, Ohio (ORISE 1996) and Results 
of the Independent Radiological Verification Survey at 4400 Piehl Road, Ottawa Lake, MI 
(DOE 1996b). 
 
Use Restrictions 

There are no use restrictions at the Toledo site. 
 
Assessment of Risk 

There was no site-specific risk assessment performed because the site was remediated to the 
conservative dose-based standards of the archived DOE Order 5400.5, Radiation Protection of 
the Public and the Environment. This DOE order has been updated to DOE Order 458.1 Chg 4 
(LtdChg).  
 
Certification of Regulator Concurrence 

A notice of cleanup certification for the site was published in the Federal Register on 
August 27, 2001 (66 FR 45019). 
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Agreements and Permits 

There are no agreements or permits. 
 
29.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Toledo site. Records generated as part of LTS, such as fact sheets or desktop assessments, 
will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Toledo site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at https://www.energy.gov/lm/toledo-ohio-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to the Toledo site. 
 
Monitoring 

No monitoring is required at the Toledo site. 
 
Field Operations 

There are no field operations required at the Toledo site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Toledo site. 
 
29.4 References 
 
66 FR 45019. U.S. Department of Energy, “Oak Ridge Operations Office; Certification of the 
Radiological Condition of the Former Baker Brothers Site in Toledo, Ohio, and Ottawa Lake 
Vicinity Property in Ottawa Lake, Michigan, 1994 and 1995,” Federal Register, 
August 27, 2001. 
 
DOE (U.S. Department of Energy), 1992. Authorization for Remedial Action at the Former 
Baker Brothers, Inc., Site, Toledo, Ohio, memorandum by J. Wagoner Director Division of 
Off-site Programs, September 25. 
 

https://www.energy.gov/lm/articles/toledo-ohio-site-fact-sheet
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DOE (U.S. Department of Energy), 1994. Uranium Guidelines for the Ottawa Lake, Michigan, 
Vicinity Property, memorandum by J. Wagoner, November 24. 
 
DOE (U.S. Department of Energy), 1996a. Post-Remedial Action Report for the Baker Brothers 
Vicinity Property in Ottawa Lake, Michigan, DOE/OR/21949-392, prepared by Bechtel 
National Inc., July. 
 
DOE (U.S. Department of Energy), 1996b. Results of the Independent Radiological Verification 
Survey at 4400 Piehl Road, Ottawa Lake, MI, ORNL/RASA-95/16, prepared by Oak Ridge 
National Laboratory, April. 
 
DOE (U.S. Department of Energy), 1997. Post-Remedial Action Report for the Former 
Baker Brothers Site, Toledo, Ohio, DOE/OR/21949-402, prepared by Bechtel National Inc., 
February. 
 
DOE Order 458.1 Chg 4 (LtdChg), Radiation Protection of the Public and the Environment, 
U.S. Department of Energy, archived January 30, 2025. 
 
ORISE (Oak Ridge Institute for Science and Education), 1996. Verification Survey of the Former 
Baker Brothers, Inc., Toledo, Ohio, prepared for the U.S. Department of Energy, December. 
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30.0 Tonawanda, New York, Site 
 
30.1 Site Conditions 
 
The Tonawanda, New York, Site is a privately owned facility at 175 East Park Drive in the town 
of Tonawanda, Erie County, New York (Figure 30-1). 
 

 
 

Figure 30-1. Location of the Tonawanda, New York, Site 
 
 
From 1942 to 1946, portions of the Tonawanda site formerly owned by Linde Air Products Co. 
(Linde), a subsidiary of Union Carbide Industrial Gases Inc., were used for uranium ore 
processing under contract with the MED. The processing and disposal activities resulted in 
elevated levels of radionuclides in portions of the property and buildings. Subsequent disposal 
and relocation of processing wastes from the site resulted in elevated levels of radionuclides at 
three nearby properties in the town of Tonawanda: the Seaway Site and Tonawanda North 
Units 1 and 2 (USACE 2015). The liquid waste was discharged into storm sewers, sanitary 
sewers, and onsite injection wells on the Tonawanda site (The Aerospace Corporation 1981). 
 
A three-step process was used to separate uranium from the uranium ores and tailings: in Step I, 
ores and occasional residues (from Step II operations and other MED processes) were processed 
to produce uranium trioxide (or orange oxide); in Step II, uranium trioxide was converted to 
uranium dioxide (or brown oxide); and in Step III, uranium dioxide was converted to uranium 
tetrafluoride (or green salt). Residues from Steps II and III were recycled, whereas Step I 
produced large amounts of liquid and solid residue (USACE 2004). 
 
The Tonawanda site is currently an active industrial facility owned and operated by Praxair Inc. 
A merger between Praxair and German-based Linde was completed in November 2018 and the 
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combined company adopted the Linde name. However, until completion of necessary 
divestitures, the companies were required to operate as separate and independent companies. The 
Linde website indicates that divesture was completed in March 2019 and the company has fully 
integrated its business. It has been verified that the property owner was still listed as Praxair Inc. 
in county records as of February 2024. The property contains several buildings, including 
warehouses, fabrication buildings, storage areas, and parking lots. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were 226Ra, 230Th, total uranium (made up of 234U, 235U, and 
238U), and their decay products. 
 
30.2 Remedial Action 
 
FUSRAP Eligibility Determination 

The Tonawanda site was designated for remedial action under FUSRAP in 1980 (DOE 1980). 
 
Cleanup Criteria 

The Tonawanda site was remediated to cleanup criteria outlined in the ROD documents for 
226Ra, 230Th, and total uranium (234U, 235U, and 238U). The DCGLs, based on a construction 
worker exposure scenario, as stated in the soils ROD (USACE 2000) are shown in Table 30-1. 
 

Table 30-1. Tonawanda Site Soil Remediation Goals 
 

Constituent Background 
(pCi/g) 

Soil Remediation Goal (pCi/g) 
(averaged over 100 m2) 

Soil Remediation 
Goal (pCi/g) (at any 

location) Surface Subsurface 
226Ra 1.1 5a 15a N/A 
230Th 1.4 14b 44b N/A 

Total U 6.1 554b,c 3021b,c 600 
238U (surrogate for total U) 3.1 262c 1429c 293 

Notes: 
a Requirement specified in 40 CFR 192 and 10 CFR 40 Appendix A. 
b Derived based on a dose limit of 8.8 mrem/yr for surface soil contamination and 4.1 mrem/yr for subsurface soil 

contamination for an industrial worker scenario. 
c Based on isotopic composition of natural uranium. 
 
Abbreviations: 
N/A = not applicable 
U = uranium 
 
 
Remedial Action 

There were three OUs identified for the Tonawanda site: a Soil OU, a Building 14 OU, and a 
Groundwater OU. 
 
The Soil OU included surface and subsurface soil and building surfaces and infrastructure, but 
not Building 14 or the soil below Building 14. The selected remedy for cleanup was excavation 
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and offsite disposal. Site remediation began in 1999 and continued into 2013. The remedy 
included excavating contaminated soil, building surfaces, and infrastructure and offsite 
transportation and disposal at licensed disposal facilities. 
 
The Building 14 OU includes Building 14 and the soil beneath Building 14. The selected remedy 
for cleanup was removal and offsite disposal. Removal of Building 14 and the associated soil 
began in 2004 and continued into 2005. The remedy included excavating contaminated soil, 
building surfaces, and infrastructure and offsite transportation and disposal at a licensed disposal 
facility. As part of this remedial action, the utility tunnel beneath Building 14 was relocated to 
allow for removal of contamination within and around the tunnel structure. Building components 
and soil under the building were surveyed to ensure that all remaining material and soil met site 
remediation goals. 
 
For the Groundwater OU, USACE concluded a no-action remedy allowing for unrestricted 
conditions for the Groundwater OU at the Tonawanda site based on the conclusion that there 
were no complete pathways to human or environmental receptors existing for current or future 
exposure to FUSRAP-eligible constituents in affected groundwater. 
 
Release Survey 

The soil and structures at the Tonawanda site were verified at levels that allow for release 
without restrictions (USACE 2015). 
 
No CERCLA action was warranted for groundwater at the Tonawanda site because there were no 
completed exposure pathways to human or environmental receptors. A no-action remedy was 
selected that allowed for unrestricted conditions for the groundwater at the Tonawanda site. 
 
Independent Verification 

ANL performed an independent review of the gamma walkover data, including mapping and 
plotting verifications. New York State Department of Environmental Conservation (NYSDEC) 
also conducted verification gamma scans. In accordance with the site closure report, USACE and 
NYSDEC gamma scans were based on professional judgment and the nature and extent of 
contamination in that area. Any anomalies, elevated areas, or discrepancies in the data were 
investigated and resolved. Concurrence was received from all parties before USACE approval to 
backfill an excavation (USACE 2015). 
 
Use Restrictions 

No land use restrictions are required at the site since the implemented remedy resulted in 
FUSRAP-eligible residuals at levels that allow for unlimited exposure and unrestricted use 
(USACE 2015). The reasonably anticipated future land use of the Tonawanda site will be for 
commercial and industrial purposes. 
 
Assessment of Risk 

The postremediation radiological dose assessment was performed to determine the potential 
radiation doses under two scenarios, one for a commercial or industrial worker and one for a 
construction worker. The estimated annual radiation dose rates for the commercial or industrial 
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worker and construction worker were determined to be 2.03 and 0.50 mrem/yr, respectively. 
Both scenarios meet the derived benchmark dose of 8.8 mrem/yr for surface cleanups and 
4.1 mrem/yr for subsurface cleanups. 
 
Certification and Regulator Concurrence 

In 2017, NYSDEC distributed letters to four of the Tonawanda site property owners stating that 
NYSDEC did not agree with the USACE cleanup criteria and that limited subsurface 
contamination remained on these properties above the state’s criteria. The letters stated that the 
material presents no significant health risk as it currently exists but that there might be a risk if 
intrusive activities are performed. The letters also stated that the waste is regulated under 
Title 6 New York Codes, Rules and Regulations Section 380-1.2(b) (6 NYCRR 380-1.2[b]). It 
was stated in the March 1, 2018, quarterly LM/USACE Buffalo District meeting that neither 
NYSDEC nor the property owners have contacted USACE about any of the properties discussed 
in the letters. There have been no inquires to LM since site transfer. 
 
Agreements and Permits 

There are no agreements or permits. 
 
30.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Tonawanda site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Tonawanda site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/tonawanda-new-york-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is applicable to the Tonawanda site. For sites that were released for 
unrestricted use and that contain supplemental limits areas, DOE will conduct annual data 
verification to ensure that land usage is consistent with the site certification land use in 
accordance with the remedy and determine if a site visit is necessary. 
 
Although the Tonawanda site does not contain supplemental limits, a desktop assessment is 
conducted to verify that land use remains industrial as a protective measure. The latest desktop 
assessment was conducted in March 2025.  
 

https://www.energy.gov/lm/articles/tonawanda-new-york-site-fact-sheet
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Every 5 years after March 31, 2017, LM will perform a site assessment summary. The 
assessment summary will compile the results of the previous 5 years of annual desktop 
assessments as listed above. This assessment is designed to meet the intent of oversight on a 
CERCLA site (EPA 2001). The latest site assessment summary was prepared in February 2022. 
 
Monitoring 

No monitoring is required at the Tonawanda site. 
 
Field Operations 

No system operations are required at the Tonawanda site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Tonawanda site. 
 
30.4 References 
 
6 NYCRR Section 380-1.2(b). “Prevent and Control of Environmental Pollution by Radioactive 
Materials,” New York Codes, Rules and Regulations. 
 
DOE (U.S. Department of Energy), 1980. Notification of Need for Some Form of Remedial 
Action – Linde Air Products Division, Union Carbide Corporation, Tonawanda, New York, 
February. 
 
EPA (U.S. Environmental Protection Agency), 2001. Comprehensive Five-Year Review 
Guidance, OSWER No. 9355.7-03B-P, June. 
 
The Aerospace Corporation, 1981. Evaluation of the 1943-to-1946 Liquid Effluent Discharge 
from the Linde Aire Products Company Ceramics Plant, prepared for the Office of Operational 
Safety, U.S. Department of Energy, December. 
 
USACE (U.S. Army Corps of Engineers), 2000. Record of Decision for the Linde Site, 
Tonawanda, New York, Buffalo District Office, March. 
 
USACE (U.S. Army Corps of Engineers), 2004. Feasibility Study Report for the Groundwater 
Operable Unit, Linde Site, Tonawanda, New York, Buffalo District Office, October. 
 
USACE (U.S. Army Corps of Engineers), 2015. Site Closeout Report for the Linde FUSRAP Site, 
Tonawanda, New York, Buffalo District Office, March. 
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31.0 Tonawanda North, New York, Site Units 1 and 2 
 
31.1 Site Conditions 
 
The Tonawanda North, New York, Site Units 1 and 2 are in Tonawanda, New York, on 
New York Highway 266, east of Interstate 190, near the City of Towanda, which is a suburb of 
Buffalo, New York (Figure 31-1). 
 

 
 

Figure 31-1. Location of the Tonawanda North, New York, Site, Units 1 and 2 
 
 
From 1944 to 1946, approximately 8000 tons of low-grade uranium-ore-processing waste was 
transported from the Tonawanda site (also known as the Linde site) to a 10-acre area known then 
as the Haist property, now called Tonawanda North site Unit 1. In 1960, the property was 
transferred to the Ashland Oil Company for use in the company’s oil refinery activities. 
 
The Ashland Oil Company used a portion of what is now Tonawanda North site Unit 1, as a 
landfill for the disposal of general plant refuse and industrial and chemical by-products. In 1974, 
the Ashland Oil Company constructed a drainage ditch and a berm area for two petroleum 
product storage tanks on Tonawanda North site Unit 1. Soil removed during construction 
contained radioactive residues, and the Ashland Oil Company transported the contaminated 
materials to the Seaway Landfill and Ashland Oil No. 2 sites for disposal. In 1982, Ashland Oil 
closed the industrial landfill and covered it with clay and soil; the property became covered with 
grass and shrubs over time. 
 
The primary radioactive materials at the Ashland Oil No. 1 and No. 2 sites were 238U, 226Ra, 
230Th, and their decay products. Some chemical residues from the MED activities were also 
present. In 1984, DOE determined that the site was eligible for cleanup under FUSRAP. A ROD 
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for the Ashland Oil No. 1, Seaway Area D, and Ashland Oil No. 2 sites was signed on 
April 20, 1998. Cleanup at the Ashland Oil No. 2 site was completed in 1999; more than 
52,000 tons of material were excavated and shipped offsite for disposal. Cleanup at the 
Ashland Oil No. 1 site was completed in 2003; 173,000 tons of material were excavated and 
shipped offsite for disposal. 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were 226Ra, 230Th, 238U, and their daughter products. 
 
31.2 Remedial Action 
 
FUSRAP Eligibility Determination 

DOE determined that the site was eligible for cleanup under FUSRAP in June 1984 (DOE 1984). 
 
Cleanup Criteria 

The Record of Decision for the Ashland 1 (including Seaway Area D) and Ashland 2 Sites 
(USACE 1998) identified standards in 40 CFR 192, “Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings,” as ARARs for 226Ra, 230Th, and 238U in soils 
at the Tonawanda North site Units 1 and 2. On the basis of the selected ARARs, all soil 
containing more than 40 pCi/g of 230Th was removed; the residual concentrations of the other 
COCs would then be low enough to ensure compliance with 40 CFR 192 and 10 CFR 20 and be 
protective of human health and the environment. 
 
Site-specific guidelines for Rattlesnake Creek range from 4.3 to 16 pCi/g for 226Ra, 12 to 
46 pCi/g for 230Th, and 350 to 2000 pCi/g for 238U, varying with the size of the remediated area. 
 
Remedial Action 

USACE remediated Unit 1 (including Seaway Area D) and Unit 2. Contaminated soil was 
excavated and shipped offsite for disposal or reprocessed as alternate uranium ore feed material. 
Remediation of Unit 2 was completed in 1999; more than 52,000 tons of material were 
excavated and shipped offsite for disposal. Remediation of Unit 1 was completed in 2003, and 
approximately 173,000 tons of material were excavated and shipped offsite for disposal. 
 
Results of sampling conducted by USACE during cleanup of Unit 1 indicated that historical 
activities had contaminated portions of nearby Rattlesnake Creek, and additional cleanup would 
be necessary. An Explanation of Significant Differences for the Rattlesnake Creek Portion of the 
Ashland Sites (USACE 2004), hereafter referred to as the Explanation of Significant Differences 
(ESD), was issued in 2004 to include Rattlesnake Creek in the Ashland ROD. Remediation of 
Rattlesnake Creek began in May 2005 and was completed in September 2005. More than 
33,000 tons of material were excavated and shipped offsite for disposal. 
 
Figure 31-2 is an aerial view of the site and remediated areas. 
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Figure 31-2. Map of the Tonawanda North, New York, Site Units 1 and 2 
 
 
Release Survey 

USACE remediated the contaminated areas to the standards specified in the ROD for Unit 1 
(including Seaway Area D) and Unit 2 sites and the ESD for the Rattlesnake Creek portion of the 
Ashland sites for all pathways of exposure. In accordance with statements made in the Site 
Closeout Report for the Ashland 1 (Including Seaway Area D), Ashland 2 and Rattlesnake Creek 
FUSRAP Sites (USACE 2006), hereafter referred to as the Site Closeout Report, no further 
response is needed to protect human health and the environment, and the sites are suitable for 
unrestricted (urban residential) use. 
 
Independent Verification 

No formal independent verification documentation could be identified. 
 
Use Restrictions 

There are no use restrictions for urban residential use (i.e., residential use where produce from a 
home garden is consumed). Because of the above-grade landfill on the adjacent Seaway property, 
agricultural use is not plausible. 
 
Assessment of Risk 

No risk assessment was included in the Site Closeout Report (USACE 2006); however, a dose 
assessment was included. The results indicated that the residual doses met the requirements of 
the ROD and ESD. 
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Certification of Regulator Concurrence 

The appropriate regulatory agencies have received the final Site Closeout Report and concurred 
or acknowledged that the response action has attained the cleanup requirements specified in the 
ROD and ESD. These signed letters of concurrence are included in the Site Closeout Report 
(USACE 2006). 
 
Agreements and Permits 

There are no agreements or permits. 
 
31.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at Tonawanda North Units 1 and 2. Records generated as part of LTS, such as fact sheets or 
desktop assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for Tonawanda North site Units 1 and 2. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public webpage will be maintained and updated as required 
by changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/tonawanda-north-new-york-sites-unit-1-and-2-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to Tonawanda North site Units 1 and 2. 
 
Field Operations 

There are no system operations required at Tonawanda North site Units 1 and 2. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Tonawanda North site Units 1 and 2. 
 
31.4 References 
 
10 CFR 20. U.S. Nuclear Regulatory Commission, “Standards for Protection Against Radiation,” 
Code of Federal Regulations. 
 
40 CFR 192. U.S. Environmental Protection Agency, “Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings,” Code of Federal Regulations. 

https://www.energy.gov/lm/articles/tonawanda-north-new-york-sites-units-1-and-2-fact-sheet
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DOE (U.S. Department of Energy), 1984. Authorization for Remedial Action at the Seaway 
Industrial Park and Ashland Oil Co. (1) Sites at Tonawanda, New York, and Mallinckrodt 
Chemical Co., St. Louis, Missouri, memorandum by W. Voigt, June 22. 
 
USACE (U.S. Army Corps of Engineers), 1998. Record of Decision for the Ashland 1 (including 
Seaway Area D) and Ashland 2 Sites, April. 
 
USACE (U.S. Army Corps of Engineers), 2004. Explanation of Significant Differences for the 
Rattlesnake Creek Portion of the Ashland Sites, September 20. 
 
USACE (U.S. Army Corps of Engineers), 2006. Site Closeout Report for the Ashland 1 
(Including Seaway Area D), Ashland 2 and Rattlesnake Creek FUSRAP Sites, October. 
(Includes the Declaration of Response Action Completion & Issuance of the Site Closure Report 
for Ashland I (including Seaway Area D), Ashland 2, and Rattlesnake Creek, USACE, signed 
October 31, 2006 (this report includes regulator letters of concurrence). 
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32.0 Wayne, New Jersey, Site 
 
32.1 Site Conditions 
 
The Wayne, New Jersey, Site is at 868 Black Oak Ridge Road in Wayne Township, New Jersey, 
approximately 20 miles northeast of Newark (Figure 32-1). 
 

 
 

Figure 32-1. Location of the Wayne, New Jersey, Site 
 
 
In 1948, Rare Earths Inc. began processing monazite sand at the Wayne site to extract thorium 
and rare earths. The Davison Chemical Division of W.R. Grace acquired the site in 1957, and 
processing activities continued until July 1971. When the plant closed, the facility licensed by 
AEC was for storage only. In 1974, the property owner performed decontamination activities at 
the site; buildings were either decontaminated or demolished. The demolition rubble and 
processing equipment were buried onsite and covered with clean fill. 
 
In 1974, NRC assumed licensing responsibilities formerly held by AEC. In 1975, NRC 
terminated the storage license following site decommissioning. The site was released without 
restriction with the only stipulation being that the deed was required to state that radioactive 
materials were buried onsite (USACE 2012). 
 
The site was proposed for inclusion on the NPL on September 8, 1983, in 48 FR 40674, 
“Amendment to National Oil and Hazardous Substances Contingency Plan; National Priorities 
List,” and then placed on the NPL on September 21, 1984, in 49 FR 37070, “Amendment to 
National Oil and Hazardous Substances Contingency Plan; National Priorities List.” In 
September 1985, ownership of the site transferred from W.R. Grace & Co. to the federal 
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government. In July 1990, DOE signed a Federal Facility Agreement that established cleanup 
responsibilities under CERCLA. 
 
In March 1998, the original DOE and EPA Federal Facility Agreement was renegotiated between 
EPA and USACE. 
 
The property is owned by the Township of Wayne and is being used as a public park and dog run 
called the Family and Friends Park (Figure 32-2). The playground equipment and dog park 
facilities were installed on the site in 2013. 
 

 
 

Figure 32-2. Family and Friends Park at the Wayne Site 
 
 
FUSRAP-Eligible Contaminants 

The FUSRAP-eligible contaminants were 226Ra, 232Th, 238U, and their daughter products. 
 
32.2 Remedial Action 
 
FUSRAP Eligibility Determination 

In July 1983, responsibility for the Wayne site was assigned to the DOE by Congress through the 
Energy and Water Development Appropriations Act of 1984. 
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Cleanup Criteria 

The remedy at the Wayne site and the associated VPs was stated in the Record of Decision 
Explanation of Significant Difference for the Wayne Interim Storage Site (USACE 2003). The 
following guidelines were provided: 
• The maximum permissible concentration of 226Ra and 232Th in soil above background levels 

averaged over 100 m3 was 5 pCi/g 
• The maximum permissible concentration of total uranium in soil was 100 pCi/g above 

background 
 
Remedial Action 

In 1980, NJDEP requested that an aerial survey be conducted over the Wayne site to determine 
the radiological conditions. This survey, conducted by EG&G Energy Measurements Group in 
May 1981, identified elevated radiation levels on the Wayne site and west of the site along 
Sheffield Brook (DOE 1989). 
 
In 1982, gamma radiation surveys of the Wayne site and the property immediately to the south 
were performed by the Radiological Site Assessment Program of Oak Ridge Associated 
Universities. Similar surveys were also conducted by NJDEP. The NJDEP and Oak Ridge 
Associated Universities surveys indicated surface radionuclide contamination concentrations 
greater than those acceptable under current DOE remedial action guidelines (DOE 1989). 
 
From 1985 to 1987, DOE conducted removal actions to remove contaminated material from 
some of the offsite VPs that received contaminants during historical processing operations. The 
excavated soils and debris were stored on the Wayne site in an interim storage pile because no 
disposal facilities were available which were licensed or permitted to accept radiological wastes 
at the time. These actions were outlined in the Action Description Memorandum (ADM) Review: 
Proposed FY 1984 Remedial Actions at Wayne, New Jersey (DOE 1984). 
 
During 1993, removal actions at the remaining VPs were conducted under the Engineering 
Evaluation/Cost Analysis (EE/CA) for the Proposed Removal of Contaminated Materials from 
Vicinity Properties at the Wayne Site (DOE 1993). Most of the waste from the 1993 cleanup 
actions was shipped directly to a commercial disposal facility. A small amount of contaminated 
soil from the 1993 cleanup actions was added to the interim storage pile at the site due to offsite 
waste disposal constraints in effect at the time. 
 
In 1997, the approximately 38,500 yd3 interim storage pile was removed by DOE and shipped 
offsite for disposal. 
 
Approximately 41,500 yd3 of buried contaminated materials within the footprint of the former 
interim storage pile were removed and shipped offsite for disposal by USACE under a separate 
CERCLA removal action that began in 1998. This action is documented in the Engineering 
Evaluation/Cost Analysis for the Removal of Subsurface Materials at the Wayne Site 
(USACE 1998). 
 
In May 2000, EPA and USACE issued the Record of Decision for the Wayne Interim Storage 
Site (USACE 2000), identifying the selected remedy to address the remaining areas at the site. 
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As a result of this ROD, an additional 55,410 yd3 of contaminated material and building debris 
were excavated and disposed of at an offsite licensed disposal facility. 
 
In 2002, USACE began a long-term groundwater monitoring program that continued 
through 2006. 
 
Preparations for site closeout included a document review that identified two VPs 
(Pompton Plains Crossroad and Black Oak Ridge Road) in need of additional cleanup. Both had 
been remediated in the 1980s to criteria that were less stringent than those specified in the ROD 
(USACE 2000). The additional work was completed under the Record of Decision Explanation 
of Significant Difference for the Wayne Interim Storage Site (USACE 2003) in July and 
August 2003. 
 
Responsibility for LTS at the Wayne site transferred from USACE to LM in 2007. 
 
In 2009 and 2010, previously inaccessible portions of Pompton Plains Crossroad and 
Black Oak Ridge Road were made accessible for remediation. The area underwent complete 
excavation with offsite disposal at US Ecology Idaho in Grand View, Idaho. The analytical data 
are in the Construction Close-Out Report for Roadways and Inaccessible Soils (USACE 2011). 
 
Release Survey 

Following the remedial actions at the Wayne site and the associated VPs, USACE reviewed the 
results of the cleanup actions. In accordance with statements made in the Final Close-Out 
Report, W.R. Grace and Co./Wayne Interim Storage Site, Township of Wayne, Passaic County, 
New Jersey (USACE 2012), the analytical data demonstrated compliance with the 
unrestricted use cleanup criteria as set forth in the ROD and, as appropriate, the New Jersey 
Administrative Code. 
 
Independent Verification 

No formal independent verification documentation could be identified. 
 
Use Restrictions 

There are no use restrictions at the Wayne site. The site was released for unrestricted use. 
 
Assessment of Risk 

No risk assessment was included in the Final Close-Out Report, W.R. Grace and Co./Wayne 
Interim Storage Site, Township of Wayne, Passaic County, New Jersey (USACE 2012), also 
called the Final Close-Out Report; however, references were made to the risk assessment that 
was included in the 2008 Five-Year Review performed by USACE. According to the Final 
Close-Out Report (USACE 2012), “the implemented remedy has left all groundwater and soils 
suitable for use without restriction.” Post-excavation soil sampling indicated that the cleanup 
levels at the site and the VPs had been met. “Attainment of these levels will allow for 
unrestricted use and unlimited exposure of the properties, as demonstrated in the risk 
assessment” (USACE 2012). 
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After 5 years of groundwater monitoring, USACE determined that all groundwater monitoring 
requirements set forth in the ROD had been met. 
 
Certification of Regulator Concurrence 

Because the Wayne site was an NPL site, all activities were coordinated with EPA. EPA had 
signature authority on the Final Close-Out Report that stated it “has determined that no further 
response action is necessary at the Site to protect human health and the environment.” 
 
Agreements and Permits 

There are no agreements or permits. 
 
32.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Wayne site. Records generated as part of LTS, such as fact sheets or desktop assessments, 
will be submitted for permanent retention. 
 
Institutional Controls 

USACE began a long-term groundwater monitoring program in 2002 that continued through 2006. 
Results of the groundwater monitoring indicated that the groundwater quality had not degraded, 
and the groundwater use restriction was removed in 2012 when EPA delisted the site from the 
NPL. There are no institutional controls in place for the Wayne site. 
 
Site Fact Sheets 

The LM site fact sheet and the LM public website will be maintained and updated as required by 
changes in site conditions. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/wayne-new-jersey-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to the Wayne site. 
 
Monitoring 

No monitoring is required at the Wayne site. 
 
Field Operations 

There are no field operations required at the Wayne site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Wayne site. 

https://www.energy.gov/lm/articles/wayne-new-jersey-site-fact-sheet
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33.0 Windsor, Connecticut, Site 
 
33.1 Site Conditions 
 
The Windsor, Connecticut, Site, also known as the Combustion Engineering Site, is a 
privately owned mixed-use development. The site covers approximately 612 acres. It is at 
2000 Day Hill Road, Windsor, Connecticut (see Figure 33-1). 
 

 
 

Figure 33-1. Location of the Windsor, Connecticut, Site 
 
 
The Windsor site is 8 miles north of Hartford, Connecticut, and within 3 miles of the 
Bradley International Airport. The site is bordered on the south by Day Hill Road, which 
features agricultural and commercial property. West of the site are commercial properties and a 
sand and gravel quarry; north of the site is the Windsor/Bloomfield Sanitary Landfill and 
Recycling Center (Landfill); and east of the site is forested land, as well as residential and 
commercial properties. The northwest corner of the site is bordered by the Rainbow Reservoir 
portion of the Farmington River. The nearest residence is approximately 500 ft north of the site 
in Birchwood, north of the Farmington River. 
 
From 1955 to 1962, under contract to AEC, the Windsor site was used to research, develop, and 
manufacture nuclear fuel; develop, design, and fabricate fuel element subassemblies for 
submarines; and construct and operate the S1C test reactor facility for the U.S. Navy. 
 
From the early 1960s to 2000, other non-AEC commercial nuclear fuel operations were 
performed at the Windsor site, and this caused the FUSRAP-related contaminants to become 
commingled with and indistinguishable from non-AEC radiological contamination. From 1998 
to 2006, additional investigations were performed USACE. 
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Due to the commingling of the contaminants and the similarities of the materials, and because 
“cleanup under FUSRAP could result in materials being left in place that would need to be 
removed later to accommodate NRC sitewide decommissioning criteria” (DOE 2017), USACE 
reached an agreement with NRC in August 2007 to allow the owner, ABB Inc., to conduct 
remediation of the FUSRAP material under the existing NRC license. 
 
Remediation of the FUSRAP areas began in 2009 and was completed in 2011 (Figure 33-2). 
FSSs of the FUSRAP areas were conducted, and the data were provided to USACE, NRC, and 
the Connecticut Department of Energy and Environmental Protection (CTDEEP) for concurrence 
that the areas met the criteria for unrestricted release. NRC License 06-00217-06 was terminated 
in September 2013. 
 

 
 

Figure 33-2. Windsor Site After Remediation, 2016 
 
 
FUSRAP–Eligible Contaminants 

The FUSRAP-eligible contaminants were total uranium, 234U, 235U, 238U, 226Ra, 232Th, and 60Co. 
 
33.2 Remedial Action 
 
FUSRAP Eligibility Determination 

The Windsor site was designated for remediation under FUSRAP in June 1994 (DOE 1994). 
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Cleanup Criteria 

The objective was to decommission the site so that it would meet the criteria for an unrestricted 
use as specified in the License Termination Rule found in 10 CFR 20, Subpart E. The License 
Termination Rule critical group, defined as “the group of individuals reasonably expected to 
receive the greatest exposure to residual radioactivity for any applicable set of circumstances,” is 
the construction worker group for the Combustion Engineering site. DOE and NRC require a 
25 mrem/yr dose criterion for radiological release for unrestricted use, while Connecticut’s 
Remediation Standard Regulations require a dose limit of 19 mrem/yr. Although the 
occupational worker was judged the most likely future exposure scenario, the resident farmer 
was the limiting scenario. As listed in the table below, DCGLs were derived to limit the future 
potential dose to the resident farmer to 19 mrem/yr (Table 33-1). 
 

Table 33-1. Derived Concentration Guideline Levels 
 

Contaminant DCGL (pCi/g) 
Total uranium 557 

Cobalt-60 5.0 
Radium-226 5.5 
Thorium-232 4.0 

 
 
Remedial Action 

The following AOCs were designated for FUSRAP remediation at the Windsor site. These areas 
contained highly enriched uranium contamination in soils, sediment, and building surfaces 
(DOE 2017). 
 
Buildings 3 and 6 (AOC 9) 

Building 3 housed the nuclear fuel fabrication facilities where highly enriched uranium, 
chemicals, and other radiological materials were used, while Building 6 treated radiologically 
contaminated wastewater from Building 3. Both buildings were decontaminated and demolished 
from April 2010 to June 2011. The primary objective of the remedial action was to remove 
subsurface utilities (e.g., the storm drain and sanitary and industrial waste line [IWL] piping) and 
associated soil in the area that was contaminated above the DCGL. 
 
The Drum Burial Pit (AOC 21) 

The Drum Burial Pit was used from 1956 to 1960 to dispose of miscellaneous solid waste 
materials and contaminated solid wastes generated from radiological processes during the period 
of contract work for the government. Most of the materials were contained in 55-gallon drums. 
 
Excavation of contaminated soil and debris was performed in a series of excavations from 
November 2009 to May 2011. The excavated drums varied in condition; some were empty, 
others were crushed into pieces, and some were fully intact drums containing various quantities 
of solid or liquid materials. The drums were removed, and the drum contents and underlying 
soils were sampled and analyzed for radiological and chemical constituents to characterize the 
materials for offsite disposal. 
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Equipment Storage Yard (AOC 10) 

The Equipment Storage Yard was used in the mid-1950s to store miscellaneous fill and 
construction debris. It was designated as a FUSRAP area because it was found to contain highly 
enriched uranium. The first excavation spanned from December 2009 to October 2010 and 
removed contaminated materials that were identified during characterization. Buried debris was 
encountered, including a partially buried drum that required segregation and characterization for 
offsite disposal. Additional excavation and screening to remove oversized debris and excavate 
historical fill material to approximate the groundwater table were performed from June to 
September 2011. Chemical cleanup was completed in October 2011. 
 
Woods Area (AOCs 1 and 4) 

The Woods Area was used to store and stage radiologically contaminated materials generated 
from industrial processes conducted in Buildings 1, 2, 3, 5, 6, 6A, and S1C during the period of 
contract work for the government. Most of these materials were contained in 55-gallon drums 
that were stored in the Woods Area before shipment to offsite disposal facilities. Burial of 
radiologically contaminated materials also occurred in this area. Excavation of the Woods Area 
was completed from November 2009 to May 2011. 
 
Site Brook (AOC 14) and Debris Piles (AOC 13) 

Discharges to the Site Brook included treated sanitary wastewater, industrial wastewater, diluted 
radioactive wastewater from Building 6, and LLRWs from the S1C facility. Highly enriched 
uranium was used in industrial processes and was present in the Site Brook floodplain soils and 
sediment. Uranium levels in the Site Brook were highest at the IWL outfalls that are near the 
former wastewater treatment plant. This area also encompasses the Debris Piles between the 
Site Brook and the former wastewater treatment plant. 
 
Remediation of the Site Brook was performed in segments. The process involved diverting the 
surface water flow in each segment by way of dewatering pumps, sumps, temporary bladder 
dams, and diversion piping. After successful diversion, surveys were performed and 
contaminated sediment and soil removed using small excavation equipment, vacuum equipment, 
and hand tools. Remediation of the debris piles consisted of complete removal of the surficial 
debris, along with a few inches of the original ground surface that was exposed following debris 
removal. Remediation of the IWL outfall areas was accomplished by removing the subsurface 
piping, manholes, and associated outfall structures. All debris was reduced in size as necessary to 
comply with the requirements of the offsite disposal facilities. 
 
Industrial Waste Line (AOC12) 

The IWL system included two IWLs (installed in 1956 and 1974) and one sanitary line (installed 
in 1956) that ran in parallel from their origin area near Buildings 3 and 6 to the wastewater 
treatment plant. Radioactive wastes from Building 3 were discharged to waste dilution tanks in 
Building 6 and then subsequently to the IWLs installed in 1956. The objective of the remedial 
actions at the IWLs was to remove the subsurface piping and manholes, the subsurface structure 
and utilities associated with the wastewater treatment plant, and any soil or other materials 
associated with these subsurface structures and utilities found to be above the DCGL. 
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Remediation of the IWL system was accomplished by removing the subsurface piping and 
manholes associated with the IWLs and wastewater treatment plant. All debris was reduced in 
size as necessary to comply with the requirements of the offsite disposal facilities. The 
overburden soil was stockpiled for later reuse as backfill. This excavation was completed from 
May to December 2010. 
 
Clamshell Pile 

Clamshells were placed in the Site Brook in the late 1950s to buffer the pH of discharged 
wastewater, including radioactive wastewater. The Clamshell Pile was a mound of soil, 
sediment, and clamshells that were removed from the streambed of the Site Brook sometime 
after 1960. 
 
The extent of the excavation of this area was approximately 24 × 44 ft in area and 1.5 to 6 ft in 
depth (below ground surface). Excavation of the Clamshell Pile was completed in 
November 2009. 
 
Release Survey 

Verification that cleanup criteria for radiological contaminants were achieved in the excavations 
was performed by conducting an FSS for each AOC in accordance with the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) guidance (NRC et al. 2000). The 
FSS was used to demonstrate that the median radiological concentrations in each survey unit met 
radiological cleanup levels established for the site. FSS results demonstrated that all survey units 
met the release criteria for unrestricted release for a resident farmer scenario (USACE 2016). 
 
Independent Verification 

Independent verification samples were obtained by CTDEEP. 
 
Use Restrictions 

FUSRAP portions of the site were released for unrestricted use based upon a resident 
farmer scenario. 
 
Assessment of Risk 

The site was remediated to levels protective under the unrestricted use scenario for a resident 
farmer. As presented in Section 33.2 of this chapter, the DCGLs were derived to limit the future 
potential dose to the resident farmer to 19 mrem/yr (CTDEEP Remediation Standard 
Regulations). In 2014, EPA revised its recommended protective dose to 12 mrem/yr. The 
maximum total uranium FSS result from all survey units at Combustion Engineering was 
317.9 pCi/g. This corresponds to a potential dose of 10.8 mrem/yr to the resident farmer and that 
is below both the approved DCGLs and EPA’s recommended dose of 12 mrem/yr. 
 
Certification and Regulator Concurrence 

During sampling and surveying activities by Combustion Engineering’s contractor at the site, 
controls were implemented to ensure the collection of data of adequate quality and usability to 
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confirm that the project’s release levels were met. These controls also ensured that data was 
verified as authentic, was appropriately documented, and is technically defensible. Quality 
assurance was achieved through three primary approaches: data management, sample custody, 
and quality control measurements. In addition, seven FSS reports were submitted to and 
approved by USACE, NRC, and CTDEEP. 
 
In letters dated June 27, 2013, and July 26, 2013, USACE and CTDEEP stated they had no 
objection to license termination at the Windsor site. 
 
Agreements and Permits 

There are no agreements or permits related to DOE actions at this site. 
 
33.3 LTS Requirements 
 
The following section provides a discussion of the reporting and fieldwork requirements for LTS 
at the Windsor site. Records generated as part of LTS, such as fact sheets or desktop 
assessments, will be submitted for permanent retention. 
 
Institutional Controls 

There are no institutional controls in place for the Windsor site. 
 
Site Fact Sheets 

The LM site fact sheet and LM public webpage will be maintained and updated as required if site 
conditions change. 
 
The LM site fact sheet can be found at 
https://www.energy.gov/lm/articles/windsor-connecticut-site-fact-sheet. 
 
Desktop Assessment 

The desktop assessment is not applicable to the Windsor site. 
 
Monitoring 

No monitoring is required at the Windsor site. 
 
Field Operations 

There are no field operations required at the Windsor site. 
 
Regulatory Interfaces 

No regulatory interfaces are required at the Windsor site. 
 

https://www.energy.gov/lm/articles/windsor-connecticut-site-fact-sheet
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