
Department of Energy 
Washington, DC 20585 

U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Deputy Director 
Mail Stop T8-F5 
Washington, DC 20555-0001 

July 1, 2019 

Subject: U.S. Department of Energy Office of Legacy Management Response to 
U.S. Nuclear Regulatory Commission Letter dated March 14, 2019, "U.S. Nuclear 
Regulatory Commission Staff Review of U.S. Department of Energy Groundwater 
Compliance Action Plan (GCAP) Work Plan for the Monument Valley, Arizona, 
Processing Site" (LMS/MON/S 18951) (NRC Docket No. WM-70) 

To Whom It May Concern: 

The U.S. Department of Energy Office (DOE) of Legacy Management (LM) has received the 
U.S. Nuclear Regulatory Commission's (NRC) comments on DOE's Groundwater 
Compliance Action Plan (GCAP) Work Plan for the Monument Valley, Arizona, Processing 
Site (LMS/MON/Sl8951). 

DOE's responses to NRC's comments are as follows: 

NRC Comment 1 
Page 11, Figure 6: It is unclear from the figure what the schedule (i.e., the time line) for the 
project is and what is meant by "streamlined NRC review of the work plan." 

DOE Response 
Phase I and Phase II site characterization work are expected to be completed by the end of 
calendar year 2019. In calendar year 2020, data analysis and modeling will be conducted to 
support preparation of the GCAP. Detailed schedule updates are provided on a quarterly 
basis to NRC during Navajo/Hopi/DOE quarterly meetings. Work plan development 
working briefings, included DOE, NRC, ·and Navajo Nation ·(NN) Abandoned Mine Lands 
(AML)/Uranium Mill Tailings Remedial Action (UMTRA), were convened to develop input 
and promote concurrence among the parties prior to transmittal of the draft work plan. DOE 
appreciates NRC's timely review. 

NRC Comment 2 
Page 21, Section 3.3.1: It would be useful if the sampling results discussed in the work plan 
(and specifically the spring (location 0781), frog ponds and the private well (location 0780)) 
were presented in the report. 
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DOE Response 
The December 2017 sampling results for sulfate, ammonium, nitrate, and uranium, including 
concentrations at thefrog ponds and locations 0780 and 0781, are provided on Figures 14, 
18, 21, and 27, respectively. Validated results for these locations are also included in the 
DOE Geospatial Environmental Mapping System (GEMS) database. 

NRC Comment 3 
Page 22, Section 3.3.2: The evaporite deposits are discussed in this section. However, 
except/or relative distances from other specific locations, maps showing the location of the 
evaporate deposits are not included, and it would be useful if the report included a map 
showing this potentially important feature. 

DOE Response 
Figwes in the GCAP and other future documents for the site will include updated aerial 
imagery in which the evaporite deposits are visible and clearly labeled. A map.of proposed 
piezometer installation loc_ations with updated aerial imagery that shows the white evaporite 
deposits is enclosed for NRC' s reference. The proposed installation locations of nested 
piezometer pairs PZ-03/04, PZ-07i08, PZ-09/10, and PZ-11/12 are within the area of 
evaporite deposits. 

NRC Comment 4 
Page 23, Figure 9: A cross section diagram, similar to Figure 7, in the direction of the 
plume flow path (e.g., from the tailings piles to spring/well 781), would be useful in 
understanding the movement of the contaminants, by showing the geological units and 
structures that influence the hydro geology of the site. 

DOE Response 
There are limited lithologic data north of the former processing site because most of the 
monitoring wells are not completed deep enough to define the alluvium/bedrock contact, 
and therefore,the data quality objectives for the project recognized the need for additional 
information on the hydrogeologic setting. Accordingly, Phase I data collection included 
activities intended to further define the relationship of the alluvium and bedrock 
configurat10n in this area. Additional hydrogeologic cross sections will be prepared and 
provided in the GCAP. 

NRC Comment 5 
Page 39, Figure 16: The center of mass for sulfate does not seem-to match Figure 14, and 
the center of mass for nitrate doesn't seem to match Figure 21. Suggest these figures be 
reviewed and, if in error, revised 

DOE Response 
Figures 14, 16, and 21 were reviewed for accuracy per NRC's request, and it was determined 
they are not in error. Note the center of mass calculations were performed using 3D 
interpolation in the Environmental Visualization System (EVS), and some of the information 
incorporated into the calculations are not apparent when viewed on a 2D map. For example, 
saturated thickness of the alluvial aquifer increases downgradient of the mill site. 
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In the nitrate plume, the highest concentration is near the mill site, but the plume becomes 
wider and thicker downgradient. Because of the smaller volume but higher concentration 
near the mill and the larger volume, but lower concentration downgradient, the center of mass 
is approximately midway along the length of the nitrate plume. Likewise, the highest sulfate 
concentration in 2017 (23 00 milligrams per liter [ mg/L] at well 065 5) was near the mill site. 
Although a pulse of sulfate mass has migrated downgradient, and visually appears to be 
centered near well 0740, the calculated center of mass shown in Figure 16 must lag the center 
of this pulse to balance the long tail of the plume and the recent concentration increase in 
well 0655. · 

NRC Comment 6 
Page 67, Section 3.4.4.2: Within the last 50 years, the uranium plume appears to have 
moved about 3,000 ft. from the new tailings pile to well 7 40. If the uranium plume continues 
to migrate at this rate, there is a possibility that uranium may be deposited on the surface in 
the evaporite deposit area within 100 years. It is not clear if this scenario is considered in 
the Programmatic Environmental Impact Statement (P EIS) compliance selection .framework 
as shown in Figure 5, (i.e., it is not clear if this scenario was envisioned when the P EIS was 
developed). 

DOE Response 
Fallowing completion of the data collection activities described in the work plan, the 
potential for uranium transport and fate to result in the scenario described by NRC (i.e., _ 
uranium accumulation in surface soil at the area of evaporite deposits) will be evaluated and 
assessed for viability. Appendix B of the PEIS describes the risk assessment methodologies 
used for the Uranium Mill Tailings Radiation Control Act (UMTRCA) groundwater project 
and includes the potential transfer of contamination from groundwater to soil and the 
subsequent exposure to ~eceptors. If it is determined this is a viable exposure pathway, it will 
be included in the risk evaluation in the GCAP as a component of an appropriate compliance 
strategy for uranium. · · 

NRC Comment 7 
Page 71, Section 3. 5.1: The second bullet states, in part, that, 11 

••• the hydraulic gradient 
appears to have a strong eastward component toward an extensive area of evaporite 
deposits. 11 If that is the case, Figure 9 or 10 should clearly show this strong eastward 
hydraulic gradient or groundwater fl.ow. However, neither Figure 9 nor 10 appear to show 
this eastward component. 

DOE Response 
Note the second bullet specifically refers to "groundwater flow patterns north of the current 

. monitoring well network" where limited groundwater elevation data is available. See the 
first full paragraph on page 22, Section 3.3.2. The paragraph explains the eastward 
component of the gradient "is not apparent in Figure 9 because the groundwater elevation 
was not measured in the area northwest of well 0780 and southeast of spring 0781." The 
paragraph also explains how an eastward component of groundwater flow was inferred by a 
comparison of the water elevation at spring 0781 with the ground surface elevation due east 
of the spring. 



The eastward component of flow in the area to the north of the monitoring well network is 
also implied by Figure 10, which illustrates the' estimated depth to water is zero at the most 
northeastern contour line. This zero contour line indicates a location of groundwater 
discharge (via evaporation) and, therefore, an eastward component of groundwater flow 
toward the area of evaporite deposits. This e?stward component of flow will be further 
investigated during Phase I data collection and will be represented in a water table elevation 
map in the GCAP. 

NRC Comment 8 
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Page 71, Section 3.5.1: The third bullet articulates an important component of the likely 
hydrogeological conceptual mode/for the Monument Valley site: ''Alluvial groundwater 
discharges via direct evaporation in the area of evaporite deposits because the ground 
surface slopes downward to intersect the water table." The significance of this process is that 
there is a probability that the contaminants become part of the evaporite deposits. Suggest 
that DOE try to obtain more information on the probability of this occurring, and what 
potential consequences future contaminated surface deposits may have on public health and 
safety. It is also suggested.that the data gap list in the Executive Summary include a bullet on 
obtaining more information on the interrelationship of the future plumes with the evaporite 
deposits. 

DOE Response 
DOE agrees data should be collected to address the possible accumulation of contaminated 
surface deposits. Although the evaporite deposits are not specifically mentioned in the list of 
data gaps, two data gaps are included in the Executive Summary that are intended to help 
address this possibility: (1) "Hydrological conditions and flow paths north of the current 
monitoring well network have not been characterized" and (2) "Structural controls (i.e., 
bedrock topography) on groundwater flow are poorly characterized north of the current 
monitoring well network." As outlined in the work plan, DOE will seek to fill these data 
gaps through installation of temporary nested piezometers, collection of synoptic 
groundwater elevation measurements including measurements at the piezometer locations, 
estimation of evapotranspiration rates, and measurement of depth to bedrock at locations 
selected for groundwater profile sampling. 

Following completion of the data collection activities described in the work plan, the 
proposed scenario (i.e., contaminant accumulation in the evaporite deposits) will be 
considered during the subsequent data evaluation. For example, the hydrological information 
obtained during the data collection activities will be used in the development of numerical 
groundwater flow and contaminant transport models that can be used to assess contaminant 
mass discharge from groundwater to the area of ev~porite deposits. 

NRC Comment 9 
Page 71, Section 3. 5.1: Although the fourth bullet discusses evapotranspiration as the 
primary source of discharge for the site area, and new data will be collected on this process, 
there does not appear to be a proposal to estimate a water budget for the site. A Monument 

· Valley site water budget would be beneficial in understanding the underlying reasons for the 
direction and rate of contaminant movement. 
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DOE Response 
DOE agrees the importance of a comprehensive site water budget. Evapotranspitation and 
groundwater exchange with the De Chelly aquifer were concluded to be the components of 
the site water budget that required additional data collection. Data collection activities were 
proposed in the work plan to fill data gaps associated with these two components of the water 
budget. Following completion of the data collection activities described in the work plan, a 
site-specific water budget will be prepared and included in the GCAP to support the 
J:iydrologic assessment requirements defined in the data quality objectives. 

NRCComment JO 
Page 83, Section 5.1.1: It would be useful if a link to the procedure mentioned for 
decontaminating the well logging equipment was included in the work plan as it is not on the 
DOE website. 

DOE Response 
Geophysical logging was completed December 5-6, 2019. The geophysical logging 
equipment and wetted cable were decontaminated after each use according to the 
Decontamination Level 2 procedure described in the Sampling and Analysis Planfor US. 
Department of Energy Office of Legacy Management Sites (SAP) (LMS/PRO/S0435 l ) .. 
The SAP is an internal working document and can be shared with the NRC upon request. 
Decontamination Level 2 procedure is listed below. 

Decontamination Level 2: Rinse all water-contacting surfaces with a diluted detergent 
solution followed by an analyte-free-water rinse or wipe all water contacting surfaces with a 
lint-free tissue saturated with diluted detergent followed by a lint-free tissue saturated with 
analyte-free water. Use of this type equipment does not require collection of equipment 
blanks. 

NRC Comment 11 
· Page 88, Section 5.1. 3. 2: It states at the end of the second full paragraph that pumped water 
will be analyzed ''periodically"for uranium and nitrate per the analysis discussed in Section 
5.4.3.1. Because the results of this analysis appear to be intended to determine if health and 
safety could be impacted from the uranium or nitrate in the groundwater it would be useful to 
state how often samples will be collected and analyzed. 

DOE Response 
The pumping test was attempted at the Monument Valley, Arizona, Processing Site from 
May 6-8, 2019. Upon developing De Chelly well 0663 on May 6 and 7, 2019, it was 
discovered the well was producing at a rate of 0.6 gallons per minute (gpm), significantly less 
than anticipated. Development efforts were not successful in increasing the capacity of the 
well. Based on historical pumping rates in De Chelly aquifer wells, it was estimated a 
pumping rate of 0.6 gpm would not generate adequate drawdown for the aquifer test. On 
May 8, 2019, the field crew tried to develop De Chelly well 0668, an alternate pumping well. 
Well 0668 was historically pumped at 15 gpm for aquifer testing in the 1990s; however, this 
time well 0668 would only produce at a rate of approximately 1 gpm. For both wells, a 
coarse-grain sand filter pack was installed at well construction in 1985 and the filter pack is 
presumed to be oversized for the fine-grained formation. This coarse-grained sand filter pack 
likely allowed the well screen to plug up with fines over time. It was found that De Chelly 
wells 0663 and 0668 were not adequate to conduct the pumping test. 



NRC Comment 12 
Page 99, Figure 39: It is not clear why the northeast area of "the Evapotranspiration 
Evaluation Area Boundary," or the right bank of the Cane Valley Wash, is important to the 
evapotranspiration study. Suggest that this be explained in the work plan. 

DOE Response 

6 

Although development of a groundwater flow model for the site was not discussed in the 
work plan, the possible extent of a groundwater model domain was considered to determine 
an appropriate area for the evapotranspiration evaluation. Natural or physical boundaries are 
preferred over artificial boundaries in groundwater modeling efforts. The area on the right 
bank of Cane Valley Wash is included in the evaluation area because Comb Ridge would 
likely be selected as the eastern boundary of a groundwater model domain. The northeastern 
area is included in the evaluation area because the 12-digit Hydrologic Unit Code watershed 

· boundary to the northeast would likely be selected as the northeastern boundary of a 
groundwater model domain. This reasoning will be explained in the GCAP or supporting 
documents that summarize the evapotranspiration evaluation and groundwater modeling. 

NRC Comment 13 
Page 1 OJ, Section 6 "Safety and Health:" Although it is not expected that the activities 
discussed in the work plan would result in exposure to radioactive material such that it could 
adversely impact the health and safety of the site workers, no discussion is included in 
Section 6 about informing site workers of the potential for radioactive material to be 
encountered in samples and the precautions that should be taken at the site to prevent 
exposure (specifically, please see the discussion on page 88 regarding groundwater 
sampling). It would be useful if the work plan provided a discussion of the training that site 
workers will receive to ensure that they understand the potential for exposure to radioactive 
material in site samples and the precautions they sh,ould take while handling the samples. 

DOE Response . 
Safety hazards will be identified and controlled in accordance with the current Job Safety 
Analysis· (JSA) (Section 6.1) established for the work or other required LMS work control 
products: If radioactive materials will be encountered where concentrations are above 10 
CFR 835, Appendix Dor E values for the radionuclides of concern, or will cause a worker 
dose to exceed the limits identified in 10 CFR 835:202 Occupational Dose Limits for general 
employees or 500 mrem per year (LMS Administrative Control Level) during groundwater 
sampling activities, then formal radiological controls will be implemented in accordance with 
the LMS Radiation Protection Program Plan, LMS/POL/S04373 and the Radiological 
Control Manual, LMS/POL/S04322. These radiological controls would likely include the use 
of the LMS Radiological Work Permit (LMS Form 1588) and having a qualified Radiological 
Control Technician (RCT) present during the work. If required, workers will be trained to 
meet the qualifications necessary to work with radioactive materials, by completing either 
LMS General Employee Radiological Safety Training (GERT) or Radiological Worker II 
(R WII) training. · 

Path Forward for Comment Resolution 
As a path forward for comment resolution, DOE recommends that NRC attach this comment 
response document to the Monument Valley GCAP Work Plan for reference. DOE does not 
intend to revise and reissue the Monument Valley GCAP Work Plan at this time. 



Please contact me at (970) 248-6621 or Angelita.Denny@lm.doe.gov, if you have any 
questions. Please address any correspondence to: 

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

Enclosure 

cc w/enclosure: 
D. Orlando, NRC 
S. Austin, NN EPA 
M. Roanhorse, NN AML/UMTRA 
J. Tallbull, NN AML/UMTRA 
M. Kautsky, DOE-LM (e) 
P. Kerl, DOE-LM (e) 
A. Laase, Navarro (e) 
C. Wentz, Navarro (e) 
File: MON 3500-04-04 

Sincerely, 

Angelita De y 
Site Manager 

/ 
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