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Fansteel Site History
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Presenter Notes
Presentation Notes
The Fansteel Superfund Site is located in Muskogee County, Oklahoma within Cherokee Nation and adjacent to Muscogee-Creek Nation.The site is approximately 2.5 miles northeast of the City of Muskogee and is located along the western bank of the Arkansas River.The site was once ~140 acres in size, but ~35 acres in the northwest portion of the site was transferred to the Muskogee Port Authority in 1999.The site is currently ~110-acres and contains 15 buildings.



Fansteel Site History

Presenter Notes
Presentation Notes
The Fansteel facility extracted tantalum and columbium from uranium ore, thorium ore, and tin slag feedstock by using an acid digestion process.The radioactive residues (also known as “WIP”, or Work-in-Progress) from site operations were disposed in acidic ponds on-site (Ponds 2, 3, and 5).
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Presenter Notes
Presentation Notes
Since 1967, the Fansteel facility has operated with a license issued by the Atomic Energy Commission (AEC) and its successor, the U.S. Nuclear Regulatory Commission (NRC), because the uranium and thorium concentrations were high enough to cause the ores, slags, and byproducts to be classified as source materials. Plant manufacturing operations terminated in December 1989.From 1989 – 1996, Fansteel conducted limited site remediation and decommissioning of site areas.From 1999 – 2001, Fansteel attempted to resume operations and a new chemical extraction process was implemented.  However, operations were suspended due to process difficulties and a decline in tantalum prices.



Fansteel Site History
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Presenter Notes
Presentation Notes
Past site operations caused uranium and thorium to contaminate a large portion of the site including soil, building and equipment surfaces, ponds holding residual processing materials, surface impoundments associated with the wastewater treatment process, and groundwater. Groundwater concentrations of chlorinated solvents including trichloroethene (TCE), tetrachloroethene (PCE), and associated degradation byproducts exceed Environmental Protection Agency (EPA) Primary Drinking Water Standard Maximum Contaminant Levels (MCLs).The site was scheduled to be decommissioned under NRC authority; however, Fansteel filed for bankruptcy twice (2002 and 2016), and there was not enough money to complete the cleanup nor maintain the site.Since the 1980s, many remedial and environmental assessments have been conducted by different agencies and consulting firms to:assess the extent of contamination anddiscern if the site qualified for some type of government assistance for cleanup



The Superfund Process

2018 – Preliminary Reassessment 

2019 – Expanded Site Inspection 
with EPA and Weston Solutions 

Hazard Ranking System

Presenter Notes
Presentation Notes
After Site Discovery, the second phase of the Superfund Process is the Site Evaluation phase. This phase includes a review of historical information and visiting a site to evaluate the potential for a release of hazardous substances.  During the Site Evaluation phase, we conduct Preliminary Assessments and Site Inspections.  Sometimes, we also conduct Expanded Site Inspections.  It depends on the amount of data needed to fully characterize the site.  As I stated with the previous slide, there had already been a plethora of assessments performed on the site, so OK DEQ performed a Preliminary Reassessment in 2018, and we participated in an Expanded Site Inspection with EPA and Weston Solutions in 2019. During the Expanded Site Inspection, sample collection included groundwater, surface water (from the ponds), and sediment (from the ponds and along the bank of the Arkansas River).  EPA performed gamma ray scanning.In order for a site to be considered for the Superfund Program, there are specific criteria the site must have for it to score on EPA’s Hazard Ranking System (HRS). The HRS is a numerically based scoring system that uses information from site evaluations to assess the relative potential of sites to pose a threat to human health or the environment. The numerical values are based on 3 factors: likelihood that a site has released or has the potential to release hazardous substances into the environmentcharacteristics of the on-site wastepeople or sensitive environments (targets) affected by the releaseI must also mention that it is NOT easy for a site to have a Superfund-worthy score on the HRS, and, even if a site does score high enough, it must first be proposed to be placed on the National Priorities List (NPL) before becoming an official Superfund Site.So – EPA compiled all the data we collected and assessed it against the HRS…



The Superfund Process

Presenter Notes
Presentation Notes
The site had difficulty scoring high enough on the HRS to be proposed to be listed on the NPL.  There were issues regarding:The levels of contaminationWhether or not the contamination was migrating off-siteThe amount of people or sensitive environments that could be affected by a potential releaseDEQ felt very strongly about this site becoming a Superfund Site because there are major environmental issues:Radioactive residue in the holding pondsThousands of super sacks filled with radioactively contaminated soil in the buildings on-siteContaminated groundwater/TCE plumeThe site is at high risk for trespassing because of the opportunity for individuals to acquire scrap metals and copper.  The site has already experienced multiple burglaries involving theft of equipmentSite abandonment will leave wastewater/contaminated groundwater untreated, causing potentially negative impacts to the Arkansas River



The Superfund Process

Presenter Notes
Presentation Notes
Each state has a “State Pick” (aka a Silver Bullet).  Essentially, a site can be proposed to the NPL without scoring on the HRS.  This process requires a letter from the state governor requesting EPA to propose the site for the NPL.Through much collaboration between different divisions in DEQ, a letter from Governor Stitt was submitted to EPA in January 2023.The Fansteel Site was proposed to be placed on the NPL in March 2023.The Fansteel Site was listed on the NPL on September 7, 2023.



Site Tour/Photos

Presenter Notes
Presentation Notes
Current aerial of the Fansteel site



Site Tour/Pond 3

Presenter Notes
Presentation Notes
Pond 3 was constructed in 1979 as a total retention structure for ore/slag residue.A French drain network was installed around the pond to collect contaminated groundwater and route it to a sump.In 1989, a portion of the French drain collapsed, and approximately 90,000 gallons of ore/slag residue fluid was released into the Arkansas River.According to interviews with former employees and regulatory agencies, the WIP from Pond 3 was excavated beginning in approximately 2006 and concluding in approximately 2010; however, no confirmation sampling nor radiological surveys were conducted during the process.According to the 2019 expanded site inspection analytical results, pond 3 contain metals and radionuclides.*Pond 3 is 400 feet (ft) long, 250 ft wide, and 25 ft deep



Site Tour/Chem “C” Building

Presenter Notes
Presentation Notes
In 2016, excavated and bagged WIP material appeared to be stored in this building; however, later that same year, the bagged WIP was shipped off-site.



Site Tour/Chem “A” Building

Presenter Notes
Presentation Notes
Like the Chem “C” Building, excavated and bagged WIP material appeared to be stored in this building in 2016; however, later that same year, the bagged WIP was shipped off-site.Currently, there is no bagged WIP left at the site; however, there are other environmental issues.



Site Tour/Chem “A” Building

Presenter Notes
Presentation Notes
On the north end of the Chem “A” Building, there are numerous drums in various stages of deterioration.  There are also super sacks filled with excavated contaminated soil.  Each super sack holds one to two tons of material.



Site Tour/Chem “A” Building

Presenter Notes
Presentation Notes
North End of the Chem A Building



Site Tour/Chem “A” Building

Presenter Notes
Presentation Notes
South End of the Chem A Building



Site Tour/Former Pond 2 Trench

Presenter Notes
Presentation Notes
This trench is former Pond 2. It is contaminated with the highest concentrations of uranium and thorium.  When the facility was conducting decommissioning operations, this material was being shipped off-site to a uranium recovery mill.  No work has occurred on this pond since approximately 2011. Pond 2 still contains approximately 4,000 to 5,000 tons of WIP material. The layers of material in this pond are streaked blue from the chemicals. 



Site Tour/Groundwater Treatment System

Presenter Notes
Presentation Notes
This is the groundwater treatment system.  There is an interceptor trench that surrounds the eastern and southern portions of the site near the Arkansas River.  A series of sump houses collect groundwater from the interceptor trench and pump it to the system.  The groundwater is treated by the system. From here, the treated groundwater is pumped into a series of four holding ponds. 



Site Tour/Ponds 6 and 7 (Holding Ponds)

Pond 6

Pond 7

Presenter Notes
Presentation Notes
Pond 6 is a clarification pond used to treat processed groundwater/wastewater.  It is the last pond before water is discharged into the Arkansas River. The water is tested prior to release under the requirements of the Oklahoma Industrial Wastewater Permit No. OK0001643.Pond 7 is used as a residue settling pond.According to the 2019 expanded site inspection analytical results, ponds 6 and 7 contain metals, PCBs, SVOCs, and radionuclides.*Pond No. 6 is 200 ft long, 100 ft wide, and 9 ft deep with a clay liner *Pond No. 7 is 250 ft long, 150 ft wide, and 7 ft deep with a clay liner 



Site Tour/Ponds 8 and 9 (Holding Ponds)

Pond 8

Pond 9

Presenter Notes
Presentation Notes
Pond 8 and Pond 9 are used as a residue settling ponds.According to the 2019 expanded site inspection analytical results, ponds 8 and 9 contain metals, SVOCs, and radionuclides.*Pond 8 is 350 ft long, 350 ft wide, and 25 – 27 ft deep*Pond 9 is 600 ft long, 250 ft wide, and 20 – 25 ft deep



Site Tour/Sodium Reduction Building

Presenter Notes
Presentation Notes
This is the sodium reduction building. 



Site Tour/Sodium Reduction Building

Presenter Notes
Presentation Notes
Old PhotosThis building contains approximately 2,000 super sacks filled with excavated contaminated soil.  The super sacks have been present since 1995.  This building is posted with a radiation sign because the buildup of radon gas that occurs exceeds EPA standards. The radon gas builds up because of the decay of the uranium in the soil. 



Site Tour/Soil Stockpile

Presenter Notes
Presentation Notes
This is a soil stockpile that came from excavated soil from the installation of the interceptor trench in 1999. This soil is also contaminated with radioactivity, it is partially covered with a liner.



Path Forward
• Consistent communication 

between EPA, DEQ, Tribal 
Nations, and the community 
during the entire Superfund 
process

• Determining ways to keep the 
site secure and the groundwater 
treatment facility operating if it is 
abandoned

• Evaluating potential removal and 
disposal actions prior to site 
characterization and cleanup

• EPA enforcement is looking for 
responsible parties to fund 
cleanup



Questions

Contact Information:

Makenna Hartman
Makenna.Hartman@deq.ok.gov
405-702-5159

Kelsey Bufford
Kelsey.Bufford@deq.ok.gov
405-702-51814
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