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Bernadette Tsosie, Project Manager 
U.S. Department of Energy 
Office of Legacy Management 
2597 Legacy Way 
Grand Junction, CO 81503 
 
SUBJECT:  NRC STAFF REVIEW OF SITE STATUS REPORTS FOR THE BLUEWATER,    

        NEW MEXICO, DISPOSAL SITE 
 
Ms. Tsosie, 
 
The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed the U.S. Department of 
Energy (DOE) reports entitled:  a) Site Status Report: Groundwater Flow and Contaminant 
Transport in the Vicinity of the Bluewater, New Mexico, Disposal Site, dated November 2014;1 
b) the 2017 UMTRCA Title II Sites Annual Report dated December 8, 2017;2 c) Evaluation of 
Disposal Cell Topography Using LiDAR Surveys Bluewater, New Mexico, Disposal Site dated 
March 31, 2017;3  d) the April 2017 Data Validation Package;4 and e) the online DOE 
Geospatial Environmental Mapping System (GEMS) for the Bluewater, New Mexico, Disposal 
Site (Bluewater Site).  This letter outlines the NRC staff’s review of and transmits the NRC staff 
comments on these reports.  The New Mexico Environmental Department reviewed this letter 
and provided input on the State of New Mexico requirements pursuant to the New Mexico Water 
Quality Act. 
 
NRC staff review and comments on the report:  Groundwater Flow and Contaminant Transport 
in the Vicinity of the Bluewater, New Mexico, Disposal Site, dated November 2014 
 
The 2014 Site Status Report distinguishes between two main concerns at the Bluewater Site: 

 
1) Monitoring results indicate that aquifers underlying the site are contaminated with 

mill-related constituents and that groundwater in both the alluvium and San 
Andres-Glorieta (SAG) aquifers containing elevated concentrations of uranium is 
migrating beyond the site boundary; and 
 

2) The formation of depressions on the north end of the disposal cell cover, which collect 
runoff water after storm events of sufficient magnitude or intensity. 

 
The 2014 Site Status Report states that “the primary objective of this study was to develop a 
groundwater conceptual model that describes the aquifers associated with the Bluewater Site 

                                                            
1 Agencywide Documents Access and Management System (ADAMS) Accession No. ML14332A314. 
2 ADAMS Accession No. ML17346A761. 
3 ADAMS Accession No. ML17094A730. 
4 ADAMS Accession No. ML18052A495. 
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and the potential exposure of downgradient groundwater users to mill-related contamination.”  
The 2014 Site Status Report provided an analysis of the available information and data to 
conclude that there was no public health and safety concern at that time.  NRC staff has no 
comments on the 2014 Site Status Report and agrees that the data in the report indicated that 
there was not a public health and safety concern, although, it should be noted, this 
determination is inconsistent with State of New Mexico regulations as discussed below.  NRC 
staff also agrees with DOE’s assessment within the 2014 Site Status Report that there are 
uncertainties in the groundwater conceptual model, including:  1) uncertainty in the location of 
the leading edge of the uranium plume in the SAG aquifer, which could be farther advanced 
towards areas north of Grants than currently estimated; 2) uncertainty in flow and contaminant 
transport due to pumping from high-production municipal, industrial, and irrigation wells; 3) 
uncertainty in potential contamination of drinking water wells as DOE was not able to sample all 
wells in the immediate vicinity of the Bluewater site; and 4) the additional uncertainties 
described in Section 10 of the 2014 Site Status Report. 
 
NRC staff review and comments on the:  2017 UMTRCA Title II Sites Annual Report 
 
NRC staff also reviewed the 2017 UMTRCA Title II Sites Annual Report, which states that the 
ARCO Bluewater plume has essentially stabilized and that DOE will be reevaluating the extent 
of the contamination plume in 2018.  Based on the DOE’s letter dated January, 24, 2018,5 it is 
the NRC staff’s understanding that the DOE has taken the initiative to further characterize the 
extent of the groundwater plume migrating from the Bluewater Site and has offered to sample 
any SAG wells being used by members of the public, which should help to reduce the 
uncertainties described in NRC staff’s review of the 2014 Site Status report item number 1 
above.  Further, the NRC staff would recommend the examination of the influences caused by 
high-production wells to the south of the Bluewater site, to help further reduce the uncertainties 
described in item number 2 above.    
 
As part of its review of the 2017 Report, the NRC staff also reviewed other recent data and 
notes that uranium concentrations have been increasing in wells 806, 806-R, 943, 986, and 
951R.  Of those wells, only well 806-R is being used by the public for irrigation.  At well 806-R, 
the uranium concentrations have been increasing and are close to, but below, the EPA’s 
Maximum Contaminant Level (MCL) for drinking water of 0.03 mg/L for uranium under the Safe 
Drinking Water Act.  The increasing concentrations are a concern to the NRC and it is 
requested that DOE reaffirms its access through an agreement with the well owner that allows 
access to the well for sampling in order to monitor the impacted well and take appropriate 
actions as necessary consistent with the Long-Term Surveillance Plan to protect public health 
and safety if the MCL is exceeded for drinking water wells.  NRC staff agrees that the data in 
the report indicates that there is not a known public health and safety concern.    
 
The development of an enhanced land-use survey by the DOE would help reduce the 
uncertainty in the potential contamination of drinking water sources in the vicinity of the 
Bluewater site (as discussed in NRC staff’s review of the 2014 Site Status report uncertainty 
item number 3 above), to ensure the protection of public health and safety consistent with 
10 CFR 40.28.  NRC staff is looking forward to reviewing DOE’s reevaluation in 2018 of the 
current groundwater conditions from the Bluewater site, which will hopefully reduce the 
uncertainties outlined in Section 10 of the 2014 Site Status Report on Groundwater Flow and 
Contaminant Transport.   
 
                                                            
5 ADAMS Accession No. ML18026A625.  
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State of New Mexico Requirements Pursuant to the New Mexico Water Quality Act 
 
All groundwater within the State of New Mexico is subject to the requirements of the Water 
Quality Act (74-6-5 NMSA) and the New Mexico Ground and Surface Water Protection 
Regulations, specifically Title 20, ‘Environmental Protection,’ Chapter 6, ‘Water Quality,’ Part 2, 
‘Ground and Surface Water Protection,’ of the New Mexico Administrative Code (20.6.2 NMAC) 
promulgated by the Water Quality Control Commission (WQCC).  The State of New Mexico 
does not employ a point of compliance framework, and aquifers are not classified by use.  The 
WQCC regulations require abatement of all groundwater with a total dissolved solids 
concentration of less than 10,000 mg/L to meet the standards set forth in 20.6.2.3103 NMAC.  
These standards include a uranium standard of 0.03 mg/L (dissolved concentration).  New 
Mexico adopted the current uranium standard in 2004 to be consistent with EPA MCL for 
drinking water.  A component of that rule change included a grace period for past and existing 
discharges to achieve compliance with the new standards by June 1, 2007. The WQCC 
Regulations governing groundwater abatement are set forth in 20.6.2.4000 through 4115 
NMAC. 
 
Pursuant to the abatement rules, a responsible person is required to submit a Stage 1 
abatement plan proposal to design and conduct a site investigation that will adequately define 
site conditions and provide the data necessary to select and design an effective abatement 
option.  The site investigation workplan must define the vertical and horizontal extent and 
magnitude of vadose zone and groundwater contamination, among other parameters as set 
forth in 20.6.2.4106.C NMAC. 
 
Although the abatement rules are not prescriptive in nature, the design and installation of 
monitoring devices should meet industry standards with respect to development of a conceptual 
site model and associated monitoring well construction specifications.  United States Geological 
Society, EPA, and American Society for Testing and Materials standards are accepted 
industry-wide with respect to the appropriate design elements for conducting groundwater 
investigations.  Section 20.6.2.3107.B NMAC provides several references for proper sampling 
and analytical techniques.  Although the use of existing public and private supply wells can 
provide some information with respect to contaminant plume migration, definitive determinations 
regarding nature and extent of groundwater contamination must be determined using 
appropriately located, designed, and constructed monitoring wells. 
 
Upon approval of a Final Site Investigation Report that accurately defines the nature and extent 
of groundwater contamination, a Stage 2 abatement plan is required. The purpose of a Stage 2 
plan, as set forth in 20.6.2.4106.E NMAC is to select and design, if necessary, an abatement 
option that, when implemented, will result in attainment of the abatement standards and 
requirements set forth in 20.6.2.4103 NMAC.  The Stage 2 abatement plan includes a feasibility 
study which evaluates the ability of a responsible person to attain the numeric standards of 
20.6.2.4103(B).  Based on the results of the feasibility study, a responsible person may be 
eligible to obtain substitute or alternative abatement standards if they can make the required 
demonstrations set forth in 20.6.2.4103(E) or (F).6 
 

                                                            
6 It should be noted that the New Mexico Water Quality Control Commission is currently considering 
proposed amendments to Sections 20.6.2.4103.E and F that would substantially restructure those 
subsections and change some substantive requirements. 
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NMED provided comments regarding this concept to DOE dated August 31, 2015, discussing 
concerns related to the monitoring well network being evaluated in association with the 
Bluewater site. 
 
NRC staff review and comments on the report:  Evaluation of Disposal Cell Topography Using 
LiDAR Surveys Bluewater, New Mexico, Disposal Site 
 
Topographic surveys of the disposal cell cover were performed in 2012 and 2016 using the 
Light Detection and Ranging (LiDAR) remote sensing method.  The DOE submitted an 
evaluation of the LiDAR study to the NRC by letter dated March 31, 2017.  The disposal cell 
evaluation compared topographic data generated from aerial photography in 1997 and the 2012 
and 2016 LiDAR data.  The differential settlement and ponding of water on the north end of the 
disposal cell continues to be of concern to the NRC staff.  A long-term remedy to address the 
depressions on the north end of the disposal cell is necessary to ensure longevity of the tailings 
impoundment.  The disposal cell evaluation provides five mitigation options for consideration in 
lieu of restoring the top slope of the disposal cell to its design grade.  Consistent with the 
statements made within the 2017 UMTRCA Title II Sites Annual Report, NRC staff will review 
the results of the disposal cell cover investigations when they are available and DOE’s 
determination as to whether future cover enhancement activities are necessary.  In particular, 
NRC staff are looking forward to reviewing DOE’s consideration of Option 5 of the March 2017, 
report, as stated below: 
 

Evaluate the construction of one or more armored spillways over the north side 
slope of the disposal cell. Ponding with partial draining would be designed such 
that erosion would not occur. The spillways should be designed to discharge 
runoff from a probable maximum precipitation event in case the top slope is 
regraded to prevent ponding at a later date.  

 
NRC staff review and comments on the:  2017 Data Validation Package and Geospatial 
Environmental Mapping System (GEMS) for the Bluewater Site 
 
NRC staff reviewed the 2017 Data Validation Package for the Bluewater site and more recent 
groundwater monitoring data from May of 2017 in GEMS.  As discussed in the Data Validation 
Package and shown in GEMS, none of the monitoring results exceeded the Alternate 
Concentration Limits (ACL).  However, as noted in the Data Validation Package, uranium and 
selenium continue to migrate offsite above the Maximum Concentration Limits (MCL) in the 
alluvial aquifer, and uranium continues to migrate offsite in the SAG aquifer at concentrations 
exceeding the MCL.  The Data Validation Package further notes that DOE is evaluating these 
occurrences in consultation with the NRC.  The NRC staff will continue to review groundwater 
data at the Bluewater site as it becomes available.  
 
Additionally, during a recent meeting it was requested by a member of the public that DOE 
provide additional data concerning indicator species (e.g., (TDS), sulfates) in its well 
measurements going forward.  Please respond as to whether or not this would be feasible.  
 
Requested Path Forward 
 
NRC staff requests that DOE provide a response regarding their planned approaches for 
addressing:  1) uncertainty in the location of the leading edge of the uranium plume, which could 
be farther advanced towards areas north of Grants than currently estimated; 2) uncertainty in 
flow and contaminant transport due to pumping from high-production municipal, industrial, and 
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irrigation wells; 3) uncertainty in potential contamination of drinking water wells as DOE was not 
able to sample all wells in the immediate vicinity of the Bluewater site; 4) the State of New 
Mexico requirements pursuant to the New Mexico Water Quality Act; and 5) the depressions on 
the north end of the disposal cell. 
 
Uncertainty in the location of the leading edge of the uranium plume and uncertainty in flow and 
contaminant transport due to high-production wells to the south of the Bluewater site (i.e., item 
numbers 1 and 2) could be addressed as part of DOE’s planned 2018 groundwater 
reevaluation.  Uncertainty in potential contamination of drinking water wells (i.e., item number 3) 
could be addressed by reaffirming DOE’s previous commitment to sample wells used by 
members of the public as discussed in your letter dated January 24, 2018, as well as performing 
an enhanced land-use survey.  Several of the additional uncertainties discussed in Section 10 of 
the 2014 Site Status Report on Groundwater Flow and Contaminant Transport should be 
evaluated to determine whether they need to be addressed in the 2018 groundwater 
revaluation.   
 
In accordance with 10 CFR 2.390 of NRC’s “Agency Rules of Practice,” a copy of this letter will 
be available electronically for public inspection in the NRC Public Document Room or from the 
Publicly Available Records component of ADAMS.  ADAMS is accessible from the NRC Web 
site at: http://www.nrc.gov/reading-rm/adams.html. 
 
If you have any questions regarding this letter, please contact my Branch Chief, Stephen 
Koenick, at (301) 415-6631, or by e-mail at Stephen.Koenick@nrc.gov or me at (301) 415-4090, 
or by e-mail at Jeffrey.Whited@nrc.gov.  
    

 
Sincerely, 
 
/RA/ 
 
Jeffrey Whited, Project Manager 
Materials Decommissioning Branch 
Division of Decommissioning, Uranium Recovery 
 and Waste Programs 
Office of Nuclear Material Safety  
 and Safeguards 

 
Docket No.: 040-08902 
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