
 
 
 
 

October 16, 2018 
 
 
 
MEMORANDUM TO: Docket File 040-08902 
 
THROUGH: Janine F. Katanic, PhD, CHP, Chief  /RA/ 10/16/18 
 Fuel Cycle and Decommissioning Branch 
 Division of Nuclear Materials Safety 
  
FROM: Robert J. Evans, PhD, CHP, PE, Senior Health Physicist  /RA/ 10/15/18 
 Fuel Cycle and Decommissioning Branch 
 Division of Nuclear Materials Safety 
  
SUBJECT: OBSERVATIONAL SITE VISIT AT BLUEWATER DISPOSAL SITE 
 
 
On September 12, 2018, a U.S. Nuclear Regulatory Commission (NRC) Region IV inspector 
conducted an observational site visit at the U.S. Department of Energy’s (DOE) Bluewater 
Disposal Site in Cibola County, New Mexico.  The inspector was accompanied by the 
responsible NRC project manager and other NRC representatives.  This site visit was 
conducted in accordance with NRC guidance dated September 7, 2012 (Agencywide 
Documents Access and Management System (ADAMS) Accession No. ML12213A418).  The 
purpose of the site visit was to observe the DOE’s routine, annual inspection of the disposal 
site, and to observe the status of the site.  Enclosed to this memorandum is the NRC’s trip 
report for this site visit.   
 
In summary, the DOE representatives conducted the annual inspection in accordance with the 
Long-Term Surveillance Plan dated July 1997 (ADAMS Accession No. ML12263A274).  No 
significant regulatory issues or safety concerns were identified during the site visit.    
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NRC Observational Site Visit Report 
 
1 Background   
 

Anaconda Copper Mining Company (Anaconda) constructed and operated a carbonate 
leach mill at the Bluewater site from 1953-1959.  The carbonate leach mill capacity 
varied from 300 to 1,200 tons per day.  Anaconda also constructed and operated an acid 
leach mill at the site from 1957-1982.  The acid leach mill capacity varied from 2,000 to 
6,000 tons per day.  In 1986, Anaconda was renamed the ARCO Coal Company.   
 
The licensee decommissioned the site from 1989-1995.  The decommissioning efforts 
resulted in various onsite disposal cells including the main tailings disposal cell with 
adjacent south bench disposal area, carbonate tailings disposal cell with the northwest 
extension, disposal area containing mill components, asbestos disposal area, 
polychlorinated biphenyl (PCB) disposal cell, and two landfills.    
 
The Bluewater Disposal Site is classified as a Title II site under the Uranium Mill Tailings 
Radiation Control Act of 1978.  The U.S. Department of Energy (DOE) maintains long-
term custody of the site under the U.S. Nuclear Regulatory Commission’s (NRC’s) 
general license requirements specified in Title 10 Code of Federal Regulations 
(CFR) 40.28.  The site was transferred from ARCO to the DOE in 1997.  The Long-Term 
Surveillance Plan (LTSP) explains how the DOE will fulfill the general license 
requirements specified in 10 CFR 40.28 (ADAMS Accession No. ML12263A274).  The 
current LTSP is dated July 1997.  By letter dated September 25, 1997 (ADAMS 
Accession No. ML14223A592), the NRC accepted the LTSP.   

  
The property is approximately 3,300 acres (1,330 hectares) in size.  Two disposal cells 
were constructed for the two waste streams, to avoid mixing of the acidic compounds 
from the acid-leach mill with the basic compounds from the carbonate-leach mill.  The 
main tailings disposal cell (Figure 1 in the attachment), with tailings from the acid-leach 
mill, contains approximately 23 million tons of material and covers 354 acres (143 
hectares) of land.  The carbonate tailings cell (Figure 2) contains about 1.3 million tons 
of material and covers 54 acres (22 hectares) of land.   
 
The cover of the main tailings disposal cell consists of two layers, a low-permeability 
radon barrier and an erosion protection layer consisting of a soil/rock matrix.  In general, 
the northern end of the main tailings disposal cell contains clay-rich tailings called 
slimes, while the southern end contains tailings sands.  The cover of the carbonate 
tailings disposal cell consists of a layer of radon barrier material capped with an erosion 
protection soil/rock matrix.  The remainder of the burial areas consists of various 
combinations of soil, vegetation, and rock covers.     

 
2 Site Status  
 

Site operations resulted in contamination of the underlying alluvial and San Andres-
Glorieta (bedrock) aquifers.  The chemical constituents of concern include uranium, 
selenium, and molybdenum.  Nine monitoring wells were originally installed to monitor 
and sample the groundwater.  The DOE installed 10 additional wells in 2011-2012 to 
further monitor the extent of groundwater contamination.  The installed wells include 
background, point-of-compliance, and point-of-exposure wells.  Alluvial aquifer point-of-
compliance Well T(M) has been dry since 2012 and is no longer sampled.  Recent 
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sample results indicate that none of the results exceeded the NRC-accepted alternate 
concentration limits specified in the LTSP; although, uranium and selenium 
concentrations exceed the State of New Mexico’s drinking water standards in the alluvial 
aquifer, and the uranium concentrations exceed the State of New Mexico’s drinking 
water standard in the bedrock aquifer.  The DOE also sampled certain wells for PCB 
concentrations until 2017, when the DOE discontinued sampling for PCBs as allowed by 
the LTSP.  No PCBs have ever been identified in the groundwater samples.  The DOE 
continues to monitor the groundwater under and around the Bluewater Disposal Site, to 
better understand the nature and extent of the plume and to determine the appropriate 
actions moving forward, as documented in the DOE letter dated January 24, 2018 
(ADAMS Accession No. ML18026A625).    
 
Depressions have formed on the northern end of the main tailings disposal cell 
(Figure 3).  This area contains the tailings slimes.  In 2012, the DOE conducted a light 
detection and ranging (LiDAR) survey, in part, to measure the depth of the depressions.  
The results of the 2012 LiDAR survey are presented in the DOE’s letter dated June 12, 
2013 (ADAMS Accession No. ML13179A189).  In addition, the DOE conducted a second 
LiDAR survey in 2016 for comparison to the 2012 survey results.  The results of the 
second survey are presented in the DOE’s letter dated March 31, 2017 (ADAMS 
Accession No. ML17094A730).  In summary, the DOE concluded that the top slope has 
settled since cell construction was completed in 1995, with the greatest amount of 
settlement occurring on the northern portion of the top slope.  Although the top slope 
continues to settle, the rate of settlement is decreasing.  The next LiDAR survey is 
scheduled for 2019.    
 
In response to ponding on the northern area of the main tailings disposal cell, the DOE 
installed a siphon drain in 2015 to help remove the ponded water.  The DOE also 
installed a solar-powered camera to remotely monitor the cell cover for ponding.  During 
the site tour, DOE staff indicated that they use the camera to monitor the surface of the 
cell for ponding, especially after a heavy rain event.  If the DOE staff observed a 
significant amount of ponding on the cell, the DOE staff would manually operate the 
siphon drain to help remove the ponded water from the top of the cell.     
 
In 2016, the DOE implemented a field work plan, as part of a study of the disposal cell 
cover (ADAMS Accession Nos. ML15317A012, ML16054A063, ML16047A198, 
ML16007A605, ML16172A026, and ML16168A158).  The study included a review of the 
disposal cell cover design specifications and planned cover restoration approach.  At the 
time of the observational site visit, the DOE had not formally decided on a plan to 
address the depressions and ponding on the main tailings cell cover.   
 
By letter dated May 24, 2018 (ADAMS Accession No. ML18017A708), the NRC 
informed the DOE about the results of its review of several technical reports that 
discussed the groundwater contamination and tailings cell depressions.  The NRC 
requested that the DOE provide a response regarding their planned approaches for 
addressing these and other technical issues.  At the time of the observational site visit, 
the DOE had not responded to the NRC’s letter.        
 
The DOE inspectors conducted the last site inspection on September 13, 2017 (ADAMS 
Accession No. ML17346A763 and ML17346A764).  At that time, shallow depressions 
with ponding continued to be observed on the northern end of the main tailings disposal 
cell.  A small area of settlement was observed on the cover of disposal area No. 1, and 
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small depressions were identified on the perimeter of the asbestos disposal area.  Both 
areas were subsequently repaired in 2018.  Some deep-rooted vegetation was observed 
and treated with herbicide.  In addition, the carbonate tailings disposal cell was 
inspected and was found to be in excellent condition, although a shallow depression was 
observed on the northwest extension of the cell.  Several loose perimeter fence strands 
were identified and repaired.  The DOE inspectors did not identify any other site features 
requiring maintenance. 
 

3 Site Observations and Findings 
 

The annual inspection was conducted by the DOE at the Bluewater Disposal Site on 
September 12, 2018.  The purposes of the annual inspection were to confirm the 
integrity of the visible features of the site, to identify changes in conditions that may 
affect site integrity, and to determine the need for maintenance or additional inspection 
and monitoring.  Detailed instructions for the annual inspection are provided in Section 3 
of the NRC-accepted LTSP.   
 
To conduct the annual inspection, the DOE and its contractors created an inspection 
checklist.  The checklist included requirements to inspect the tailings cells and other 
disposal areas as well as site fences, boundary monuments, site marker (Figure 4), 
perimeter signs, and entrance gates.   
 
The DOE inspectors checked the tailings cells for the quality of the cover rock, signs of 
settlement and erosion, evidence of ponding, and evidence of deep-rooted shrubs and 
trees.  Overall, the main tailings disposal cell soil/rock matrix cover appeared to be in 
good condition, although some pooled water was observed in the depressions at the 
northern end of the cell.  The carbonate tailings disposal cell appeared to be in good 
condition, although a slight depression continues to be observed in the northwest 
extension area.  The surface covers for the asbestos disposal area (Figure 5), PCB 
disposal area (Figure 6), and landfills also appeared in good condition.   
 
As noted earlier, the DOE recently conducted repairs of small surface areas at disposal 
area No. 1 and the asbestos disposal area.  The NRC inspector observed the two areas 
during the site tour and confirmed that the areas had been repaired.  The repairs 
appeared to be effective (Figures 7 and 8). 
 
The NRC inspector conducted a radiological survey using a Ludlum Model 2401-S 
survey meter (NRC No. 079971, calibration due date of April 2, 2019).  With a 
background of 8-10 microRoentgen per hour (μR/hr), measurements on the two tailings 
impoundments ranged from 3-8 μR/hr, suggesting that the radon and erosion protection 
covers were effective in controlling radiation emanating from the buried tailings material.  
The asbestos disposal area ranged from 10-12 μR/hr.  The areas around the tailings 
cells averaged about 15-20 μR/hr.  None of these survey results were indicative of 
radiological hazards due to the tailings or radioactive waste material from any of the 
various disposal cells.   
 

4 Conclusions 
 

The NRC inspector concluded that the DOE inspectors conducted the site inspection in 
accordance with the checklist, LTSP, and 10 CFR 40.28 requirements.  The main and 
carbonate tailings disposal cells appeared to be structurally intact, and the covers were 
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in good condition.  In response to the shallow depressions on the northern end of the 
main tailings disposal cell and the groundwater contaminant level exceedances in 
certain wells, the DOE conducted evaluations of cover performance and has been 
reviewing groundwater data.  The DOE plans to submit the results of these studies and 
reviews to the NRC in the near future.  

 
5 Meeting Summary  
 
 The NRC inspector participated in a pre-planning meeting with the DOE site manager 

and the DOE representatives prior to the site inspection.  During this meeting, the NRC 
and the DOE representatives discussed topics such as site status, inspection plan, and 
potential site hazards.  The inspector discussed the final site observations with the DOE 
staff at the conclusion of the onsite visit. 

 
6 Persons Contacted  
 

P. Benson, Program Analyst, DOE Office of Legacy Management 
J. Cario, Site Lead, Navarro 
N. Gordon, Public Affairs, Navarro 
R. Johnson, UMTRCA Manager, Navarro 
A. Kleinrath, Program Manager, DOE Office of Legacy Management 
A. Kuhlman, Site Lead, Navarro 
A. Rheubottom, Geologist/Site Lead, New Mexico Environment Department 
B. Tsosie, Site Manager, DOE Office of Legacy Management 
K. Vollbrecht, Manager, New Mexico Environment Department  
A. Winton, Environmental Scientist, New Mexico Environment Department 
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 Figure 1:  Crest of main tailings disposal cell (looking north) 
 

 
 Figure 2:  Carbonate tailings cell as seen from main tailings cell (looking south) 
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 Figure 3:  Shallow depressions at north end of main tailings disposal cell (looking south) 
 

 
 Figure 4:  Bluewater Disposal Site marker adjacent to the main tailings disposal cell 
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 Figure 5:  Asbestos disposal area south of carbonate tailings cell 
 

 
 Figure 6:  PCB disposal area south of carbonate tailings cell 
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 Figure 7:  Surface area that was repaired by the DOE at the asbestos disposal area 
 

 
 Figure 8:  Surface area that was repaired by the DOE at disposal area No. 1
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