
 

 
 
 

 
September 26, 2017 

 
 
 
MEMORANDUM TO: Docket File WM-00060 
 
THRU: Ray L. Kellar, P.E., Chief /RA/ 
 Fuel Cycle and Decommissioning Branch 
 Division of Nuclear Materials Safety 
  
FROM: Linda M. Gersey, Health Physicist /RA/ 
 Fuel Cycle and Decommissioning Branch 
 Division of Nuclear Materials Safety 
  
SUBJECT: NRC OBSERVATIONAL SITE VISIT AT THE RIVERTON 

PROCESSING SITE 
 
 
On August 15, 2017, the U.S. Nuclear Regulatory Commission (NRC), Region IV Office, 
conducted an observational site visit at the U.S. Department of Energy’s (DOE) Riverton, 
Wyoming Processing Site, in Fremont County, Wyoming.  This observational site visit was 
conducted in accordance with NRC guidance dated September 7, 2012 (ADAMS Accession No. 
ML12213A418).  The purpose of the site visit was to observe the DOE’s representatives 
performing the annual water sampling in accordance with the DOE’s Long-Term Management 
Plan dated September 2009, and the contractor’s Sampling and Analysis Plan for the DOE 
Legacy Management Sites.   
 
In summary, the DOE representatives appeared to conduct water sampling in accordance with 
the DOE’s LTMP and the contractor’s water sampling procedures.  No significant regulatory 
issues or safety concerns were identified during the site visit. 
 
Docket:  WM-00060 
 
Enclosure:   
 NRC Trip Report 
 
cc: W. Frazier, P.E., Site Manager 

U.S. Department of Energy 
Office of Legacy Management 
2597 Legacy Way 
Grand Junction, CO  81503 

 
 
CONTACT:  Linda M. Gersey, DNMS/FCDB 
  817-200-1299 
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U.S. NUCLEAR REGULATORY COMMISSION  
REGION IV  

  
 
Docket: WM-00060 

 
Report: WM-00060/17-001 
 
Licensee: U.S. Department of Energy 

 
Facility: Riverton Processing Site 

 
Location: Freemont County, WY 
 
Date: August 15, 2017 

 
Inspector: Linda M. Gersey, Health Physicist 
 Fuel Cycle and Decommissioning Branch 
 Division of Nuclear Materials Safety 
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NRC Trip Report 
 
1 Background   
 

The former Riverton, Wyoming, Processing Site is in Fremont County, 2 miles southwest 
of the town of Riverton and within the boundaries of the Wind River Indian Reservation 
(Northern Arapaho and Eastern Shoshone) on land now owned by Chemtrade Refinery 
Services.  The site is the location of a former uranium- and vanadium-ore processing mill 
that operated from 1958 to 1963. 

 
Past milling operations created radioactive mill tailings—a predominantly sandy 
material—and uranium, radium, and thorium contamination in soils and construction 
debris.  The tailings pile covered about 72 acres of the 140-acre site to an average depth 
of 4 feet.  In 1988, about 1.8 million cubic yards of the contaminated materials were 
removed from the site and relocated to the Gas Hills East disposal site 45 miles away. 
Thus, the Riverton site is only associated with groundwater processing activities since 
the radioactive mill tailings have been relocated to Gas Hills East disposal site.   

 
The U.S. Department of Energy (DOE) completed surface remediation of the Riverton 
site in 1989.  Milling operations at the site also caused surface and groundwater 
contamination.  Three aquifers underlie the site; an unconfined surficial aquifer, an 
underlying semiconfined sandstone aquifer, and a deeper confined sandstone aquifer. 
Only groundwater in the surficial aquifer has been contaminated by ore processing 
operations at the site.  

 
2 Site Status  
 

Congress passed the Uranium Mill Tailings Radiation Control Act (UMTRCA) in 1978 
(Public Law 95-604), and DOE remediated 22 inactive uranium-ore processing sites 
under the Uranium Mill Tailings Remedial Action Project in accordance with standards 
promulgated by the U.S. Environmental Protection Agency in Title 40 Code of Federal 
Regulations (CFR), Part 192.  Subpart B of 40 CFR 192 regulated cleanup of 
contaminated groundwater at the processing sites.  The radioactive materials from the 
Riverton Site were encapsulated in a U.S. Nuclear Regulatory Commission (NRC)-
approved disposal cell at the nearby Gas Hills East Site, which is regulated under Title II 
of UMTRCA.  The NRC general license for UMTRCA Title II sites is established in  
10 CFR 40.28. 
 
The site is on alluvial deposits between the Wind River, 1 mile north, and the Little Wind 
River, about 3,200 feet south.  The surficial aquifer consists of 15 to 20 feet of alluvial 
sand and gravel; depth to groundwater typically ranges from 3 to 6 feet below ground 
surface.  Groundwater flow is generally to the southeast toward the Little Wind River. 
Samples from the surficial aquifer have shown concentrations of molybdenum and 
uranium measuring 10 to 40 times greater than their respective maximum concentration 
limits under 40 CFR 192. 
 
The semiconfined aquifer consists of sandstone 15 to 30 feet thick and is continuous 
throughout the Riverton site. A layer of shale 5 to 10 feet thick partially separates the 
surficial and semiconfined aquifers.  Concentrations of molybdenum and uranium in the 
semiconfined aquifer typically have been low and within the range of background 
concentrations. 
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The groundwater compliance strategy for the Riverton site is natural flushing in 
conjunction with institutional controls and monitoring.  Groundwater modeling conducted 
in the 1990s predicted that site-related molybdenum and uranium in the surficial aquifer 
would flush naturally to levels below their maximum concentration limits within the  
100-year time frame allowed in 40 CFR 192.  Recent monitoring results indicate natural 
flushing of the surficial aquifer is occurring at the Riverton site, but the rate at which it is 
occurring might not meet the 100-year regulatory time frame.  More information will be 
needed and additional work conducted to gain a better understanding of the site before a 
final decision can be made regarding the natural flushing compliance strategy or before 
an alternate compliance strategy can be selected.  DOE will continue to collect samples 
at groundwater and surface water monitoring locations to track the progress of natural 
flushing and to verify that contaminant concentrations are decreasing as predicted. 
 
Institutional controls at the Riverton site consist of three components: 

1. An alternate drinking water supply system; 
2. Restrictions on new wells and land use; and 
3. A deed restriction on state-owned property at the site 

 
DOE funded an alternate drinking water supply system in 1998 to provide potable water 
to residents within the institutional controls boundary.  A unidirectional flushing program 
is conducted to control naturally occurring radionuclide build-up within the system. 
Requirements on new wells and land use within the institutional controls boundary 
include: 
• Tribal ordinance that places restrictions on well installation, prohibits surface 

impoundments, and authorizes access to inspect and sample new wells; 
• State of Wyoming Department of Environmental Quality notification of existing 

groundwater contamination to persons on privately owned land who apply for a 
gravel pit; 

• Wyoming State Engineer’s Office notification to DOE when permit applications are 
received for wells or surface impoundments; and 

• A perpetual deed restriction for the former mill site property prohibiting well drilling 
and restricts land development. 

 
The DOE Office of Legacy Management manages the Riverton processing site 
according to a site-specific Long-Term Management Plan (LTMP) that specifies 
environmental and institutional control monitoring requirements.  Monitoring during the 
natural flushing period is referred to as verification monitoring because its purpose is to 
verify that the strategy is progressing as predicted, and that institutional controls are in 
place and functioning as intended.  Legacy Management will collect annual groundwater 
and surface water samples in August, when surface water concentrations are typically 
highest.  Data from the annual sampling events will be used to assess contaminant 
concentrations over time. 
 
Additional field investigations are being conducted to gain new insights into site 
conditions and processes in order to refine the conceptual site model and to further 
assess the viability of the natural flushing compliance strategy. 
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3 Site Observations and Findings 
 
The purpose of the site visit was to observe the DOE’s representatives performing the 
annual water sampling in accordance with the LTMP and the contractor’s internal 
Sampling and Analysis Plan for the DOE Legacy Management Sites (Sampling 
Procedure).  The DOE contractor was on site during the week of August 14, 2017, to 
sample 64 wells and surface water locations (20 conventional monitoring wells, 9 
surface locations, 8 domestic wells, and 9 multi-level wells containing 3 ports each). 
 
On August 15, 2017, the NRC inspector observed the two contractor sampling teams, 
consisting of two individuals each, perform sampling at seven sampling locations.  The 
contractor was observed performing the daily checks of water sampling equipment and 
described each stage of the procedure.  The inspector noted that the daily checks were 
in accordance with the contractor’s Sampling Procedure. 
 
The inspector observed the following water sampling/actions: 

1. Two samples taken at Well-710, a Category I monitoring well.  (Category I wells 
produce a minimum of 100 milliliters per minute flow rate and have a turbidity 
measurement of less than 10 Nephelometric Turbidity Units)  A field alkalinity test 
was also performed at this well. 

2. A surface water sample from Location 823, which is located in a small pond-like 
area covering an old gravel mining pit on private land. 

3. A water level taken at Well-736, a Category I well, taken with a water level 
indicator. 

4. A sample from private domestic Well-878, collected through the owner’s outdoor 
spigot. 

5. Three samples at Well-853-2, Well-853-3, and Well-853-4, a Category I well, with 
each sample at different depths.  Well-853-1 was not sampled because it was 
dry. 

6. Sampling at Category I Well-858, a multi-level well with four locations.  Water in 
this location will be sent to a special environmental lab for analysis, which 
required the samples to be filtered.  Ferris iron will also be analyzed from this 
well. 

7. Sampling at Well-705, a Category II well.  Due to the high turbidity in the water, 
all samples were filtered prior to collection. 

 
The inspector discussed the sampling requirements with each water sampler.  All water 
samplers were very knowledgeable of the sampling requirements and followed the 
Sampling Procedure and LTMP when collecting samples.   
 

4 Conclusions 
 

The inspector concluded that the contractors were very knowledgeable and had followed 
the Sampling Procedure for all water sampling and associated activities.  The inspector 
was confident that future water sampling would be performed in accordance with the 
LTMP and the contractor Sampling Procedure.   

 
5 Persons Contacted  
 

W. Frazier, Site Manager, DOE Office of Legacy Management 
S. Campbell, Site Lead, Navarro Research and Engineering, Inc. 



 

5 

Figure 1: 
Filtering water samples from Well-705 
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Figure 2: 
Well head for Well-853-1 through Well-853-4 

 
 
 

Figure 3: 
Measuring Depth of Water at Well-736 

 


