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1. Introduction

The U.S. Nuclear Regulatory Commission (NRC) received, by letter dated October 7, 2022 
(Agencywide Documents Access and Management System (ADAMS) Accession No. 
(ML22284A145), an application from the Cimarron Environmental Response Trust (CERT) to 
amend Special Nuclear Materials License SNM-928, which authorizes the possession of 
byproduct, source, and special nuclear material. The amendment requests approval of 
Revision 3 of the proposed facility decommissioning plan (DP) for the Cimarron facility in 
Guthrie, Oklahoma, and incorporation of DP, Rev. 3, into its license, by license amendment.

Since the Cimarron site has been in decommissioning status, materials and equipment, 
buildings and structures, and surface and subsurface soils have been decommissioned and 
much of the original site has been released from the license. Previously, the site used monitored 
natural attenuation (MNA) to reduce uranium concentrations in the groundwater to levels that 
would meet the groundwater release criteria specified in the license. However, in some portions 
of the site, uranium in the groundwater exceeds those levels. In 2015, the CERT therefore 
requested revisions to the DP to modify the plan from MNA to, instead, allow for active 
groundwater remediation with the goal of meeting the previously approved 180 picocuries per 
liter (pCi/L) total uranium criteria for unrestricted use. In the intervening years, CERT revised the 
DP several times to address additional technical and funding issues regarding the active 
groundwater remediation plan, but previously, the information submitted was not sufficient to 
support a complete review. The licensee now seeks approval of Revision 3 of the DP, which 
provides further details regarding the active groundwater remediation plans that specifically 
target areas for groundwater remediation where the concentration of uranium in groundwater 
exceeds the NRC criterion in License Condition 27.b. for unrestricted release (NRC criterion), 
which is 180 picocuries per liter (pCi/L) total uranium criteria for unrestricted use.

In addition to incorporating the revised DP, Rev. 3, into the license, CERT requests several 
other revisions to SNM-928. The license amendment would also be revised to authorize the 
possession of Technetium-99 (TC-99) as a contaminant in groundwater. SNM-928 does not 
stipulate unrestricted release criteria for Tc-99. However, Tc-99 exists in the groundwater as a 
contaminant from the residual Tc-99 in the hexafluoride (UF6) cylinders used at the facility. 
Adding Tc-99 to the license would allow the licensee to possess and dispose of any 
contaminated material because treatment of the groundwater may result in concentrating the 
Tc-99 in the ion exchange (IX) media above acceptable limits. Any waste stream containing 
detectable Tc-99 would have to be disposed of as low-level radioactive waste (LLRW).

The license amendment would also distinguish between the possession limit for “in-process” 
Uranium-235 (U-235) and U-235 in packaged waste that complies with fissile exemption criteria. 
Making this distinction will clarify the requirements for each type of material that is possessed to 
avoid any future confusion during operation of the groundwater treatment facility. Additionally, 
the license amendment would clarify the authorized place of use to include subsurface areas 
where the groundwater exceeds the NRC criterion, and areas where such licensed material will 
be transported or managed. Clarifying the authorized place of use to include areas previously 
released from the license, in which groundwater exceeding the NRC criterion is present in the 
subsurface, and areas where such licensed material will be transported or managed, will clearly 
define the authorized places of use requiring radiological controls and surveillance during the 
life of the treatment facility (ML24192A319). This will also inform the areas needing 
characterization in future final status surveys (FSSs) to eventually terminate the license at the 
end of the groundwater treatment process.

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7b4E04F93E-EF2C-CBFC-8715-83C8D9000000%7d&ForceBrowserDownloadMgrPrompt=false
https://www.nrc.gov/docs/ML2419/ML24192A302.html
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Finally, the license amendment would eliminate references to documents relevant to previous 
decommissioning activities for facilities and soil that are no longer relevant to ongoing 
decommissioning activities. Removing such references will eliminate confusion in identifying 
program requirements that are relevant to the operation of the groundwater treatment facility 
and not to preexisting and released facilities.

An NRC administrative completeness review found the application acceptable for a technical 
review (ML23074A100).

2. Facility Operating History

Regulatory Requirements

Sections 16.2.1 through 16.2.5 of NUREG-1757, Volume 1, Revision 2, “Consolidated 
Decommissioning Guidance-Decommissioning Process for Materials Licensees, Final Report” 
(ML063000243) identify Title 10 of the Code of Federal Regulations (10 CFR) 70.25(g)(3)(iii) 
and 10 CFR 70.38(g)(4)(i) as the regulatory requirements applicable to the NRC staff’s review of 
the licensee’s description of the facility operating history. In 10 CFR 70.25(g)(3)(iii), the NRC 
requires a licensee to maintain records for all areas outside the restricted area where current 
and previous waste are buried. In 10 CFR 70.38(g)(4)(i), the NRC requires the submitted DP to 
provide sufficient information describing the conditions of the site, separate building, or outdoor 
area to allow it to evaluate the acceptability of the plan.

Grandfathered Sites

In Section 6.5 of NUREG-1757, Volume 1, Revision 2 (ML063000243), sites being 
decommissioned under approved DPs submitted before August 20, 1998, are grandfathered 
from the provisions of 10 CFR Part 20, “Standards for Protection Against Radiation,” Subpart E, 
“Radiological Criteria for License Termination.” Specifically, the criteria in the Site 
Decommissioning Management Plan (SDMP) Action Plan  (57 FR 13389) are reasonably 
consistent with the dose-based criteria and are within the range of measurable values that could 
be derived through the site-specific screening and modeling approaches used in dose-based 
site analysis. Section 15.6 discusses SDMP sites. If a licensee makes significant changes to the 
DP—those requiring formal NRC approval—or cannot demonstrate compliance with approved 
residual concentrations, the grandfathering provisions regarding license termination will not 
continue and, instead, the revised DP will be subject to 10 CFR Part 20, Subpart E.

As the NRC explained in a letter dated November 10, 2005 (ML053140316)),revision 3 to the 
original DP to address groundwater contamination at the site through means other than MNA is 
not considered a significant change to the DP. In a letter dated September 21, 2005 
(ML23119A005), the licensee indicated that, based on groundwater monitoring data from the 
facility, the MNA remedial approach would not be able to achieve the release criteria in License 
Condition (LC) 27.b. of 180 pCi/L total uranium. LC 27.a. contains a “tie-down” provision 
authorizing Cimarron to remediate its facility in accordance with the DP and supplemental 
correspondence. Although Cimarron’s proposed change to its DP required NRC approval, the 
NRC determined that such decontamination activities can be undertaken without subjecting it to 
the license termination provisions (10 CFR Part 20, Subpart E; specifically, 10 CFR 20.1401, 

https://www.nrc.gov/docs/ML2307/ML23074A100.pdf
https://www.nrc.gov/docs/ML0630/ML063000243.pdf
https://www.nrc.gov/docs/ML0630/ML063000243.pdf
https://www.federalregister.gov/citation/57-FR-13389
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&ForceBrowserDownloadMgrPrompt=false&vsId=%7b3ECBE0C1-2DB0-48EE-96CA-CFD55140FF75%7d
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7b8939BB8A-9426-CA83-850A-87CCBD300000%7d&ForceBrowserDownloadMgrPrompt=false
https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1401.html
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“General provisions and scope”), since it does not change the NRC-approved release criteria of 
180 pCi/L.

However, because the proposed change in the method of groundwater remediation was not the 
type of change, test, or experiment permitted under LC 27.e. to be made without NRC approval, 
Cimarron was required to submit this license amendment request to change its approved 
method of groundwater remediation from MNA to excavation or “pump and treat.” As part of the 
license amendment application, Cimarron had to address the environmental impacts of each 
proposed method of groundwater remediation.

Regulatory Acceptance Criteria
The licensee should submit sufficient information on the site to allow the NRC to fully 
understand the types of radioactive material and hazardous chemicals used on-site, the nature 
of the authorized use at the site, and the activities that could have contributed to residual 
radioactive material being present.

Staff Review and Analysis

2.1 License Number/Status/Authorized Activities

The licensee provided information associated with license numbers SNM-928 and SNM-1174, 
the status of both licenses, and current and previous activities associated with the licenses in 
DP Section 1.0. Section 1.2.1 of the DP. Rev. 3, contains a brief discussion of SNM-1174, 
indicating that the mixed oxide (MOX) license was terminated, and the decommissioning 
associated with that license was completed in 1993 (ML20128K384). The current DP focuses 
on the decommissioning activities for SNM-928. Section 1.0 includes information associated 
with the site and its division into 16 separate subareas, most of which were released under a 
phased approach. Only subareas F, G, and N remain under the NRC license. The other 
subareas are no longer licensed by the NRC; rather, they underwent decommissioning and 
were approved by the NRC for unrestricted release from the license.
.
According to the DP, the site was originally owned by Kerr-McGee Nuclear Corporation (KMNC) 
and consisted of 800 acres of land. Between 1970 and 1993, the facility held two licenses, one 
for the production of MOX fuel and one for uranium fuel. MOX fuel production was halted in 
1975, decommissioning activities were completed in 1993, and the license was terminated. The 
uranium fuel production activities were discontinued in 1976, and decommissioning is in 
progress.

2.2 License History

KMNC manufactured nuclear fuel under two NRC licenses at the Cimarron facility near 
Crescent, Oklahoma. The facility produced uranium fuel under SNM-928 and MOX fuel under 
SNM-1174. Waste was buried in three locations, and wastewater containing licensed material 
was stored in impoundments and discharged to the Cimarron River, all in accordance with the 
regulatory requirements of that time.

Mixed Oxide (MOX) fuel was produced in the Mixed Oxide Fuel Fabrication (MOFF) facility from 
1970 through 1975. Liquid uranyl nitrate and plutonium nitrate solutions were blended, 
coprecipitated, calcined, milled, pressed into pellets, and assembled in fuel pins. The MOFF 
facility was decommissioned and released for unrestricted use in 1993.

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?id=%7b52E640FC-DEAE-CAC6-8545-71F172E00000%7d&objectStoreName=MainLibrary&wId=1720715159568
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Enriched uranium fuel was produced at the Uranium Plant from 1966 through 1975. Process 
facilities included a main production building, several one-story ancillary buildings, five process-
related collection ponds, two original sanitary lagoons, one new sanitary lagoon, a waste 
incinerator, several uncovered storage areas, and three burial grounds. The site performed high 
enrichment and low enrichment production. Operations at the facility included a solvent 
extraction process to recover uranium from the processing of scrap and from material that did 
not meet contract specifications. The site disposed of wastewater from other facilities in 
Uranium Ponds 1 and 2. In the 1970s, stored wastewater received from the U.S. Department of 
Energy (DOE) Paducah facility leaked from these ponds and resulted in the contamination of 
the groundwater with Tc-99.

In September 1976, KMNC informed the NRC that it was placing the facility in standby. The 
facility began limited decontamination and cleanup activities in January 1977. The license was 
last renewed in March 1983 and has been amended 21 times since then. The licensee provided 
details on each amendment in Section 1.1 of the DP.

2.3 Previous Decommissioning Activities

Revision 3 of the DP does not address decommissioning activities associated with the MOX 
facility. Buildings decommissioned under the uranium fuel license (SNM-928) include Uranium 
Building 1, Uranium Tank Storage Building 2, Solvent Extraction Building 3, Uranium 
Warehouse Building 4, the UF6 Receiving Room, and the Emergency Response Building. 
Impoundments included the Plutonium Waste Pond, Plutonium Emergency Pond, Uranium 
Emergency Pond, Uranium Waste Pond 1, Uranium Waste Pond 2, the East and West Sanitary 
Lagoons, and the “New” Sanitary Lagoon.

The site was divided into 15 subareas (subareas A through O); 12 of those subareas were 
either determined to be nonimpacted (subareas A, B, C, D, and E) or have completed 
remediation and have been removed from the radioactive material license by the NRC 
(subareas H, I J, K, L, M, and O). Only subareas F, G, and N currently remain on the license. 
Although FSSs and confirmatory surveys have determined that these areas are releasable for 
surface soils and subsurface soils, the subareas require groundwater remediation prior to 
release.

2.4 Spills

Section 1.4 of the DP identifies the following sources for the transfer of contamination to the 
environment: (1) leaking drain lines from the buildings, resulting in contamination of soils or 
groundwater (2) groundwater contamination from leaking ponds (3) groundwater contamination 
resulting from buried wastes, and (4) rainwater contamination through Well 1319.

Subsurface drain lines, including underground piping carrying wastewater to the ponds, leaked 
in quantities too small to detect during operations, but this leakage resulted in elevated scan or 
soil sample results upon excavation and removal of the pipelines beneath Uranium Building 1. 
Uranium Ponds 1 and 2 (evaporation ponds) were lined but wastewater seeped through the 
liners and contaminated the groundwater. Additional groundwater contamination resulted from 
the burial of waste in trenches in the three burial areas (BAs) used during operations (1966 to 
1975 for uranium fuel and 1970 to 1975 for MOX fuel). Contaminated equipment was also 
stored in a storage yard east of Uranium Building 1. An unused water well (Well 1319), also 
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located in the storage yard, was cut off at ground level, but the well casing was not capped. This 
open wellhead piping at ground surface potentially allowed contamination in the storage yard 
area to have an access point to migrate to groundwater.

2.5 Prior On-site Burials

Section 1.5 of the DP identified BA1 through BA4. Soil contamination concentrations are 
discussed in terms of the Branch Technical Position (BTP), Disposal or On-site Storage of 
Residual Thorium or Uranium (Either as Natural Ores or without Daughters Present) from Past 
Operations (ML19363A009), Option 2 value (100 pCi/g Utotal). Soils with concentrations above 
the BTP Option 2 value were shipped off site for disposal; soils with concentrations below that 
level were stockpiled on-site pending placement in BA4.

BA1 was designated for disposal of radioactive material wastes, including thorium waste from 
the KMNC facility in Cushing, Oklahoma. It was closed and capped in 1970. Records indicate 
that 1,303 kilograms(kg) of depleted uranium waste, 148 kg of enriched uranium waste, and 
5,555 kg of natural thorium was disposed of in BA1. Investigation and remediation began in 
1984. Approximately 65,000 cubic feet (ft3) of material was removed and stockpiled east of 
Uranium Building 1 for placement in an on-site cell. Another 65,000 ft3 was packaged and 
shipped off site for disposal. Confirmatory surveys by Oak Ridge Associated Universities 
(ORAU) resulted in another 14,000 ft3 of soils being added to the stockpile east of Uranium 
Building 1. BA1 was backfilled with soils containing less than 30 pCi/g uranium and less than 
10 pCi/g of thorium.

BA2 was used in the 1970s for the disposal of solid industrial waste. In May 1999, soil sampling 
identified the presence of licensed material in BA2. Remediation began in 1991. Approximately 
20,000 ft3 of soils was added to the stockpile near Uranium Building 1. BA2 was backfilled with 
soils from unaffected areas in 1997.

BA3 was designated for disposal of nonradioactive waste, but in 1990, sampling and 
characterization work led to the removal of approximately 100 ft3 of waste exceeding the BTP 
Option 2 value (100 pCi/g Utotal). This material was shipped off site for disposal. Other materials 
excavated from BA3 were added to the stockpile near Uranium Building 1.

BA4 is an on-site disposal cell containing materials in concentrations between 30 pCi/g and 
100 pCi/g total uranium. The NRC-approved the onsite disposal cell as part of Amendment 10 
(ML092660294 and ML092660295), to the radioactive material license and issued an 
environmental assessment (EA) (ML092660296) and a safety evaluation report (SER) 
(ML092660328), associated with the approval. Soils above the 100 pCi/g levels were shipped 
off site for disposal. The interior of the BA4 cell consists of three trenches. Trench 1 (roughly 
50 feet (ft) by 425 ft) was filled with stockpile soils and completed in February 1995; Trench 2 
(roughly 60 ft by 470 ft) was filled with stockpile soils and completed in September 1996. Both of 
these trenches were capped with 4 ft of cover soil. Trench 3 (roughly 60 ft by 470 ft) was filled 
with excavated soils from decommissioning activities and capped with 6 ft of cover soil, taken 
from unaffected areas of the site. All cover soil was then covered by several inches of topsoil 
and seeded with a winter mix. Approximately 16,740 cubic yards(cy) of stockpiles or excavated 
soils with an average concentration between 35.7 and 45 pCi/g were placed in BA4, with a total 
activity of 0.98 curie (Ci). An LC required the licensee to place a note in the deed regarding the 
presence of BA4. Aboveground markers are in place for BA4, and the licensee was required to 
perform inspections for at least 5 years after closure (calendar year 2000) to check for signs of 
subsidence and erosion and the status of the vegetative cover. The licensee has inspected for 

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7bEF24003D-75F3-CBE1-842A-6F548E000000%7d&ForceBrowserDownloadMgrPrompt=false
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectType=document&objectStoreName=MainLibrary&vsId=%7b9F826DAE-C41C-4AFA-AFCE-C09512E99FB6%7d&id=OfficialRecord,%7bFADD9FBE-4595-43E6-B85B-8F2B7707A2E9%7d,%7b79419FB2-CE2E-4368-9386-76092FAD3CD9%7d&verion=current
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&ForceBrowserDownloadMgrPrompt=false&vsId=%7bB9E1A68F-2540-4EEE-9C0D-D2F8B4EBBF37%7d
https://www.nrc.gov/docs/ML0717/ML071790506.pdf?objectStoreName=MainLibrary&ForceBrowserDownloadMgrPrompt=false&vsId=%7b469A6781-96BC-4224-A74F-26496C02CB8F%7d
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7bBE5C9F9E-DCED-4960-AFE7-E2F0EB82EB2D%7d&ForceBrowserDownloadMgrPrompt=false
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more than 5 years and year-to-date has seen no evidence of erosion and vegetative cover 
remains healthy and dense. The release of BA4 for this site predates the License Termination 
Rule Subpart E—Radiological Criteria for License Termination 62 FR 39088, July 21, 1997 and, 
as detailed in 20.1401(b), for grandfathered sites under the SDMP, approvals such as this 
revision to the DP does not subject it to the license termination provisions (10 CFR Part 20, 
Subpart E)..

Evaluation and Findings

The NRC staff has reviewed the information in the “Facility Operating History” Section of the DP 
for the Cimarron facility, docket number 070-00925, located near Crescent, Oklahoma, 
according to Section 16.2 of NUREG-1757, Volume 1, Revision 2. The licensee provided 
information at a sufficient level of detail to allow the NRC staff to understand the site operating 
history, as well as the decommissioning activities that have been completed on-site, and to 
assess the proposed plan to complete the necessary groundwater remediation efforts. Based on 
this review, the staff has determined that the licensee, CERT, has provided sufficient 
information to aid in evaluating the acceptability of the DP, to ensure that decommissioning can 
be conducted in accordance with NRC requirements.

3. Facility Description

The Cimarron site is located close to Cimarron City, Oklahoma (figure 3-1). The original 840-
acre (ac) site is along the southern bank of the Cimarron River about 1 kilometer (km) [0.5 miles 
(mi)] north of the Oklahoma State Highways 33 and 74 intersection and 40 km (25 mi) north of 
Oklahoma City, Oklahoma. The area is primarily rural with rolling hills and incised drainages. 
Vegetation in the area consists of native grasses and various stands of trees along and near 
drainages. The Cimarron site was used to fabricate enriched uranium and MOX fuels for nuclear 
reactors from 1965 through 1975. The site contained several buildings, collection ponds, 
sanitary lagoons, storage areas, and BAs. Originally, KMNC owned and operated the complex. 
Later, Cimarron Corporation, a wholly owned subsidiary of KMNC, became responsible for the 
site. In 2005, ownership of Cimarron Corporation was transferred to Tronox Incorporated, which 
filed for bankruptcy in 2009. In 2011, CERT assumed responsibility for the Cimarron site, 
including completion of the decommissioning activities.

https://www.federalregister.gov/citation/62-FR-39088
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Figure 3-1 Location of Cimarron site facility

The Atomic Energy Commission (AEC) issued Radioactive Materials License SNM-928 in 1965 
to KMNC for the uranium fuel fabrication facilities at the Cimarron site. The AEC issued 
Radioactive Materials License SNM-1174 in 1970 to KMNC for the MOFF facilities at the 
Cimarron site. Production of nuclear fuels continued until 1975, when all production operations 
ceased. Nuclear activities affected less than 20 percent of the 340 -ha (840-ac) site.

Decommissioning efforts were initiated in 1976. Characterization activities and 
decommissioning were first conducted for the MOFF building and associated areas, which 
included evaporation ponds, emergency ponds, sanitary lagoons, underground tanks, a septic 
tank, and a fenced area around the MOFF building. In 1990, Cimarron Corporation submitted a 
final survey of the MOFF building and associated areas to the NRC, which is the successor of 
the AEC, and requested termination of SNM-1174. The NRC had a final confirmatory survey 
conducted and based on the results, terminated the MOFF License, SNM-1174, consistent with 
regulations at the time in 1993. However, the land and the exterior of the MOFF building were 
not released for unrestricted use because they were within the bounds of the uranium fuel 
fabrication license, SNM-928.

In the following years, characterization activities continued, and DPs were developed and 
approved by the NRC for the facilities associated with SNM-928. The site was divided into three 
areas that included affected and unaffected areas. The areas were further subdivided into 
subareas. Cimarron Corporation submitted an FSS report (FSSR) for each subarea when the 
decommissioning activities were complete for each subarea. Following NRC review and 
acceptance, the subareas were released for unrestricted use and removed from SNW-928. By 
the early 2000s, the NRC had released the majority of the site for unrestricted use.
MNA was used to remediate uranium in the groundwater at the site. However, unrestricted 
release standards were not achieved as the. uranium concentrations in groundwater were in 
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excess of release criteria for BA1, the Western Alluvial Area (WAA), and the Western Upland 
Area (WUA). Plans were developed to lower the uranium concentration through groundwater 
remediation, and bioremediation was proposed as an alternative in 2008. The NRC staff had 
concerns about the use of bioremediation at the site and progress resolving these concerns was 
delayed because Tronox Incorporated filed for bankruptcy in 2009. After CERT became the 
trustee and licensee for SNM-928 in 2011, discussions were conducted with the NRC to 
evaluate alternative remediation methodologies.

By mid-2014, the trustee had determined that pump and treat was the best option for 
groundwater remediation. In June 2015, the NRC staff met with the trustee and the Oklahoma 
Department of Environmental Quality (ODEQ) to discuss the trustee's conceptual model for 
groundwater remediation. The trustee submitted its license amendment request to approve a 
remediation plan in December 2015. The NRC staff reviewed the submittal and transmitted 
requests for additional information. In response, the trustee conducted additional studies related 
to groundwater remediation and submitted a revised remediation plan in November 2018. The 
licensee retracted this remediation plan on August 28, 2020, based on a cost analysis of 
remediating both the NRC-licensed material and the biomass concerns of ODEQ.

Revision 2 of the DP was submitted on February 26, 2021, incorporating a phased approach to 
cleaning the site, first to address the NRC-licensed material and, secondly, to address any 
remaining biomass issues at the site if sufficient funding was available. The NRC rejected 
Revision 2 to the DP on August 11, 2021, based on a lack of adequate and complete 
information for the NRC staff to begin a detailed technical review, indicating that supplemental 
information was needed.

The licensee submitted a draft of Rev. 3 of the DP to the NRC in December 2021 for a 
preapplication audit on January 7, 2022. The NRC commented on the draft on 
January 31, 2022. On March 29, 2022, the licensee requested further clarification, and the NRC 
responded on April 5, 2022, and May 18, 2022.

The NRC staff received the CERT DP, Rev. 3, in a letter dated October 7, 2022, asking to 
amend SNM-928 for the CERT Cimarron site near Crescent, Oklahoma (ML22284A145), as 
well as other supporting documents, submitted October 7, 2022–February 3, 2023. In its 
amendment request, CERT requested approval of its revised DP, Rev. 3, for the Cimarron site.

Regulatory Requirements

Sections 16.3.1 through 16.3.8 of NUREG-1757, Volume 1, Revision 2 (ML063000243) 
identifies 10 CFR 70.38(g)(4)(i) as containing the regulatory requirements applicable to the NRC 
staff’s review of the licensee’s description of the facility. In 10 CFR 70.38(g)(4)(i), the NRC 
requires the submitted DP to describe the conditions of the site, separate building, or outdoor 
area with sufficient information to allow an evaluation of the acceptability of the plan.

Regulatory Acceptance Criteria

Sufficient information on the site should allow the NRC to evaluate the licensee’s estimate of 
doses on-site and off-site, impacts of the proposed decommissioning activities at the site and its 
surrounding areas, and impacts on the environment at the site in the event of a natural disaster 
(e.g., flood, tornado, earthquake).

https://adamsxt.nrc.gov/navigator/AdamsXT/document/documentProperties.jsp
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3.1 Site Location and Description

As discussed in Section 2.0 of the DP, Rev. 3 (ML22284A150), the site currently consists of 
approximately 500 ac of property located in Logan County, Oklahoma. The currently owned 
property is located in Sections 11 and 2, Township 16N, Range 4W, of the Indian Meridian. Its 
actual acreage varies based on the location of the Cimarron River, which forms the northern 
property line. Before 2015, the site included property located west of Highway 74, and south of 
the current property line, occupying approximately 800 ac. Approximately 117 ac west of the 
highway and approximately 24 ac containing the former processing buildings were sold in 2015. 
Those two areas included portions of subareas E, H, I, J, K, and L.

The southwest quarter of Section 12, at the intersection of Highways 74 and 33, representing 
most of unimpacted Subarea A, was sold in 2017. The property on which the CERT office is 
located, containing slightly less than 1 ac in Subarea I, was sold in 2018. All of these subareas 
had been released from SNM-928 before their sale, as described in Section 1, Introduction. 
These properties are no longer owned by the licensee, and for the purposes of this plan are no 
longer considered part of the site.

In the sale of the 24-ac property, the CERT retained the environmental liability associated with 
groundwater, which does not require remediation under SNM-928, but which contains 
concentrations of nitrate exceeding State criteria. The concentration of nitrate in groundwater 
exceeds State criteria in areas that do not require groundwater remediation for NRC 
decommissioning purposes. However, plans for reducing the concentration of nitrate in these 
areas are included herein to eliminate the duplication of effort that would be required to develop 
a separate groundwater remediation plan for only those areas.

The city of Cedar Valley, Oklahoma, extends to approximately 0.5 mi east of the site. Cimarron 
City extends to the northern bank of the Cimarron River. Crescent is located approximately 6 mi 
north of the site. Guthrie is located approximately 9 mi east of the site. Edmond extends to 
approximately 11 mi southeast of the site, and Oklahoma City extends to approximately 14 mi 
south of the site. Figure 1-1 of the DP, Rev. 3, Figures - Sections 1-5 (ML22285A091), shows 
the location of the site relative to these cities. Figure 2-1 of the DP, Rev. 3, Figures - Sections 1-
5 (ML22285A091), presents an aerial image of the site with the topographic contours of the 
property.

Figure 2-2 of the DP, Rev. 3, Figures - Sections 1-5 (ML22285A091), presents a topographic 
map of an area extending 2 mi around the site, showing the locations of residences and other 
facilities, ponds, streams, lakes, the Cimarron River, water wells, and oil and gas wells. The 
locations of residences and other facilities were obtained from GoogleEarth®. Table 2-1, of DP, 
Rev. 3, Tables (ML22285A109), lists water wells located within 2 mi of the site (based on the 
Oklahoma Water Resources Board water well registry as of February 8, 2021). Table 2-2. DP, 
Rev. 3, Tables (ML22285A109), lists the locations of all oil and gas production or injection wells 
(based on the Oklahoma Corporation Commission Oil and Gas Well Data System, as of 
February 8, 2021).

The site consists of gently rolling hills, leading northward to the floodplain of the Cimarron River. 
Ground elevation varies from approximately 925 ft above mean sea level (amsl) at the 
northeastern property line to approximately 1,015 ft amsl near the southern property line. Two 
surface water reservoirs are present on the site. Unnamed ephemeral streams feed these 
reservoirs, which discharge to the floodplain of the Cimarron River.

https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22285A091.pdf
https://www.nrc.gov/docs/ML2228/ML22285A091.pdf
https://www.nrc.gov/docs/ML2228/ML22285A091.pdf
https://www.nrc.gov/docs/ML2228/ML22285A109.pdf
https://www.nrc.gov/docs/ML2228/ML22285A109.pdf
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3.2 Population Distribution

Generally discussed in Section 2.2 of the licensee submission, DP, Rev.3 (ML22284A150), the 
estimated population for Logan County, Oklahoma, as of July 1, 2019, was 48,011. This 
represents a 15 percent increase since 2010. Guthrie, Oklahoma, located approximately 9 mi 
east of the site, had an estimated population of 11,661 on July 1, 2019; this represents growth 
of 14 percent since 2010. Edmond, Oklahoma, located approximately 11 mi southeast of the 
site, had an estimated population of 94,054 on July 1, 2019. This represents a 16 percent 
increase since 2010. Oklahoma City, Oklahoma, located approximately 14 mi south of the site, 
had an estimated population of 655,057 on July 1, 2019; this represents a 13 percent increase 
since 2010. Within Logan County, Cimarron City, which extends northward from the northern 
bank of the Cimarron River, had a 2010 population of 150. Crescent, Oklahoma, located 
approximately 6 mi north of the site, had a 2010 population of 1,411. The U.S. Census Bureau 
does not routinely update population data for towns with a population below 5,000.

3.3 Current and Future Land Use

Section 2.3 of the DP, Rev. 3 (ML22284A150), discusses this topic generally. The DP, Rev. 3, is 
submitted to facilitate installation and operation of a groundwater treatment facility to remove the 
uranium from the groundwater using ion exchange (IX). Preconstruction, construction, and 
operation of this treatment facility are estimated to take 15 years, followed by 3 years of post-
remediation monitoring, demobilizing, and conducting FSSs to support termination of the NRC 
license. It is anticipated that upon license termination, the area where the treatment facility 
building remains will be released for industrial use and the other areas will be returned to either 
agricultural or industrial use.

The property owned by the CERT currently lies fallow. Portions of the site containing grasses 
that are beneficial for cattle feed are periodically mowed and baled. The bales are removed from 
the site for use as cattle feed. Mowing of large portions of the site is intended to minimize the 
fire hazard associated with tall prairie grass as well as to maintain access to groundwater 
monitoring wells. An office building (not continuously occupied) is maintained for periodic use by 
personnel when at the site.

The area surrounding the site is primarily used for farming and ranching. The 24-ac property 
near the office building was developed and used for aerospace industry manufacturing until 
these operations ceased in 2020. The southwest quarter of Section 12 has been returned to 
agricultural use.

A small commercial development with a service station/convenience store, a building housing 
several shops, a storage facility, and an oil and gas production facility are located near the 
intersection of Highways 33 and 74. A golf course is located within 1 mi of the southeastern 
corner of the site. Fewer than 100 people live within 1 mi of the site. Figure 2-2, DP, Rev. 
3, Figures - Sections 1-5 (ML22285A091), presents a topographic map of an area extending 
2 mi around the site, showing the locations of residences, other facilities, ponds, streams, lakes, 
the Cimarron River, and offsite water wells. Table 2-1 lists water wells located within 2 mi of the 
site.

https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22285A091.pdf
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3.4 Meteorology and Climatology

As generally discussed in Section 2.4 of Revision 3 to the DP (ML22284A150), Adams and 
Bergman (1995) summarized the precipitation for the Cimarron River from Freedom to Guthrie, 
Oklahoma. Their study showed that precipitation ranges from an average of 24 inches per year 
(in/yr) near Freedom, Oklahoma, in the northwest part of the Cimarron River floodplain, to 32–
42 in/yr at Guthrie, Oklahoma. Wet years between 1950 and 1991 were in 1973–1975, 1985–
1987, and 1990–1991. The wettest months are May through September, while the winter 
months are generally the dry months. The period from 1973 to 1975 was 23 in. above the 
normal total for the 3-year period (Carr and Marcher, 1977).

Precipitation data collected by the National Oceanic and Atmospheric Administration (NOAA) for 
Guthrie in Logan County, Oklahoma, and used to calculate the 1981 to 2010 “Climate Normals,” 
indicate that the annual average precipitation is 38.38 in. The minimum monthly average 
precipitation is 1.43 in. (January) and the maximum monthly average is 5.38 in. (June). The 
1981–2010 Climate Normals, found in NOAA’s National Centers for Environmental Information, 
are the latest three-decade averages of climatological variables. NOAA’s computation of 
Climate Normals is in accordance with the recommendation of the World Meteorological 
Organization (WMO), of which the United States is a member. While the WMO mandates that 
each member nation compute 30-year averages of meteorological quantities at least every 
30 years, the WMO recommends a decadal update, in part to incorporate newer weather 
stations.

3.5 Geology and Seismology

Section 2.5 of Revision 3 to the DP (ML22284A150) discusses these topics.

The bedrock geology of Logan County is dominated by Permian-age clastic sedimentary rocks 
of the Garber-Wellington Formation, as shown in figure 3-2. These units dip to the west at 30 to 
40 ft/mi. The Permian-age Garber Sandstone and underlying Wellington Formation, which 
comprise the Garber-Wellington Formation, include lenticular channel and sheet-flood 
sandstones interbedded with shales and mudstones. The combined thickness of the Garber 
Sandstone and the Wellington Formation is about 1,000 ft. Because the two formations are 
difficult to distinguish in drill core and in outcrop and have similar water-bearing properties, they 
are often treated as a single mappable formation and grouped into a single hydrostratigraphic 
unit, the Garber-Wellington Aquifer (Sandstone A (SSA), Sandstone B (SSB), and Sandstone C 
(SSC)) (Wood and Burton, 1968).

Structurally, the Cimarron area is part of the Nemaha Uplift (also referred to as the Nemaha 
Ridge) of Central Oklahoma. The Nemaha Uplift trends northward across Oklahoma and was 
formed during a period of uplift, faulting, and erosion that occurred between the Mississippian 
and Pennsylvanian Periods in the Oklahoma area. The Nemaha Uplift consists of north-
northwest trending normal faults and anticlinal structures that influenced early Pennsylvanian-
age sedimentation in the Oklahoma region. By middle Pennsylvanian time, the Nemaha Uplift 
was not active. During the Permian, when the Garber-Wellington Formation was deposited, 
Central Oklahoma was part of the eastern shelf of a shallow marine sea. The sandstones and 
shales of the Garber-Wellington Formation were deposited as part of a westward-advancing 
marine delta fed by numerous streams flowing to the west and northwest. Thus, the sands of 
the Garber-Wellington Formation are often sinuous and discontinuous and exhibit the rapid 
facies changes typical of a deltaic channel and overbank depositional system. Sand accounts 
for 35 to 75 percent of the Garber-Wellington Formation (Carr and Marcher, 1977).

https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22284A150.pdf


12

The recorded historical seismic activities have increased significantly in recent years within 
200 mi of the facility. The number of earthquakes with a magnitude of at least 3.0 increased 
from 120 in 1994–2008 to 3,098 in 2009–2021, with a magnitude between 4.0 and 5.0 from 10 
to 97 during the same periods. Four earthquakes with magnitudes between 5.0 and 5.8 
(maximum) were recorded during 2009–2021. The increase in seismic activity within this area 
has been largely attributed to injection of wastewater from oil and gas production activities into 
the Arbuckle Formation. Following the initiation to limit the injection of wastewater into the 
Arbuckle in September 2013 by the Oklahoma Corporation Commission’s Oil and Gas 
Conservation Division, seismic activities within a 200-mi radius of the facility have decreased 
since the high of 2015 (Oklahoma Geological Survey, 2017).

There is no evidence of subsidence, karst terrain, or land sliding within several miles of the site. 
Bank erosion is present along streams and the Cimarron River. Floodplain and upland erosion 
rates are typically insignificant due to the heavy vegetation throughout the area, although 
agricultural fields are subject to sediment erosion during heavy precipitation events. No 
human-made geologic features such as mines and quarries exist within several miles of the site.

Figure 3-2 Generalized regional geologic and hydrogeologic cross-section

3.6 Surface Water Hydrology
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Section 2.6 of Revision 3 to the DP discusses the surface water hydrology in the general area of 
the Cimarron facility (ML22284A150). The site is situated within the 25 square mi Gar Creek-
Cimarron River (Hydrologic Unit Code 110500021108) hydrologic unit subregion, a smaller 
localized watershed within the Lower Cimarron River regional watershed (Hydrologic Unit Code 
1005). The Cimarron River originates from the headwaters in northeastern New Mexico and 
extends across four States through central Oklahoma, where it flows into Keystone Lake (west 
of Tulsa, Oklahoma) and joins the Arkansas River.

The Cimarron River is a perennial river, gaining water over its entire course from Freedom, 
Oklahoma (west of the site), to Guthrie, Oklahoma (east of the site), from base flow from the 
alluvial and terrace aquifers and from the Permian-age sandstone units that border the river. 
Water flow in the Cimarron River exhibits seasonal fluctuation, with the highest flow in the winter 
months and lowest from late summer through early winter, primarily due to the variation of 
evapotranspiration and water levels in the aquifers. From 1990 to 2017, the Guthrie gage, 
located approximately 10 mi east of the site, recorded from 287.1 to 3,695 cubic feet per second 
(cfs) average annual flow rates with a reported low-water median flow rate of approximately 
100 cfs and a high-water median flow rate of 600 cfs (Adams and Bergman, 1995). Based on 
the watershed area ratio, the estimated lowest 7-day average flow that occurs (on average) 
once every 10 years, 7Q10, for the Crescent gage just upstream of the project area, was 
43.6 cfs.

Peak flow ranges from a 2-yr flood with a discharge of 26,700 cfs to a 500-yr flood with a 
discharge of 237,000 cfs (Tortorelli and McCabe, 2001). As a function of heavy precipitation 
upstream of the watershed, floods most typically occur in this area in May–June or October, with 
the extent of flooding for the 100-yr flood covering the entire alluvial valley but not the upland 
areas of the site. In May 2019, flood waters inundated the alluvial areas of the site but stopped 
short of reaching the upland area. The alluvial valley adjacent to the Cimarron River at the site 
is classified as Zone A, subject to inundation by the 1 percent annual chance (100-yr) flood 
event where no Base Flood Elevation (BFE) or flood depths are shown on the Flood Insurance 
Rate Map (FEMA, 2021). Based on the flood modeling with inputs of ground elevation data and 
flood flow calculations, the estimated BFE or flood depths of the alluvial valley at the site for a 
1 percent (100-yr) flood event is approximately 951.0 ft amsl (ML22284A150).

Other surface water features at the site and in its close proximity include springs located at 
Indian Springs and small ponds at Crescent Springs to the north side, Gar Creek to the east, 
and Cox Creek to the west side of Cimarron River. Most of the other drainages within and near 
the site are ephemeral in nature and flow only in response to heavy rainfall or from groundwater 
base flow when groundwater levels are relatively high. Within the site, two unnamed drainages 
have been dammed to form small ponds, referred to as the East and West Pond. Both ponds 
maintain a pool elevation of approximately 960 ft amsl, which is above the groundwater 
elevation in SSB, and SSA does not extend beneath the ponds. Both ponds represent recharge 
sources for groundwater in SSB (ML22284A150).

3.7 Groundwater Hydrology

Groundwater occurs in the Permian-age Garber Sandstone Formation and the underlying 
Wellington Formation in the area. Groundwater at depths of 200 ft or less is generally fresh and 
mostly unconfined, whereas the deeper groundwater can be confined to semiconfined (Carr and 
Marcher, 1977). The fresh groundwater zone at the site is approximately 150 ft thick. Data from 
the site show that the generally more saline groundwater found in SSC at an elevation around 
900 to 920 ft amsl may represent the upper boundary of the saline groundwater zone in the 

https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22284A150.pdf
https://www.nrc.gov/docs/ML2228/ML22284A150.pdf


https://adamsxt.nrc.gov/navigator/AdamsXT/packagecontent/packageContent.faces?id=%7b22279785-DA10-CF88-8651-736CC9500000%7d&objectStoreName=MainLibrary&wId=1721403844969
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escarpment is present only as a shallow slope. The Cimarron River floodplain alluvium consists 
of sand and silt. Near the present river channel, buried oxbow meanders can be expected. Near 
the escarpment, buried channels would be expected to be the continuation of present drainages 
incised into the escarpment sandstones. The alluvium is about 30 to 40 ft thick. Along the 
present escarpment face, there are local transition zones from the sandstones of the Garber 
Formation to the coarser alluvial materials. These transition zones can be clay-rich, as is the 
case with the transitional zone identified with borings in BA1.

The uppermost water-bearing unit is generally unconfined, although locally, it can be under 
semiconfined conditions due to the presence of overlying mudstone and shale units. The two 
lower units, SSB and SSC, are either confined or semiconfined, depending on the thickness and 
continuity of the overlying mudstone unit. The local groundwater flow in the uppermost water-
bearing unit is primarily influenced by the topographic features, with topographic high areas as 
recharge areas and topographic low areas as the discharge areas or drainages.

In the WUA, the piezometric maps constructed with water levels measured from monitoring 
wells installed at the site indicate that the groundwater in both the shallow (SSA) and deeper 
(SSB and SSC) areas beneath the site generally moves north-northwest toward to the Cimarron 
River and discharges to the bluffs and the alluvium (figures 3-3 and 3-4). In the area of 1206 
Drainage (between former sanitary lagoons-uranium/plutonium emergency ponds area and 
Uranium Pond 1 and BA3) and a small drainage northeast of BA2, the groundwater moves 
under a relatively steep hydraulic gradient toward these drainages and seeps from the interface 
between SSA and the underlying mudstone layer from both the east and west and becomes 
surface water flowing to the transition zone between the upland sandstone and mudstone and 
the floodplain alluvial aquifer.

Figure 3-3 Groundwater elevation contour map of shallow aquifer system (Sandstone A)
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Source: KMNC, 1998b (ML092710399).

Figure 3-4 Groundwater elevation contour map of deep aquifer (SSB and SSC)










































































































































































































