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Office of Legacy Management Response to U.S. Nuclear Regulatory Commission’s 

February 6, 2020, Comments and Proposed Path Forward 

 

RE: Draft Groundwater Compliance Action Plan, New Rifle, Colorado, Processing Site 

Docket No. WM-00062 

 

This enclosure documents U.S. Department of Energy (DOE) Office of Legacy Management 

(LM) responses to U.S. Nuclear Regulatory Commission (NRC) comments dated 

February 6, 2020, that pertain to the draft Groundwater Compliance Action Plan for the New 

Rifle, Colorado, Processing Site (DOE 2016) (GCAP) and subsequent correspondence. It begins 

with a brief summary of relevant correspondence, followed by LM’s detailed responses to 

NRC’s specific comments. It concludes with LM’s response to a concern raised by NRC in the 

conclusion of its cover letter regarding additional information required for NRC’s pending 

environmental review. For reference, NRC’s February 6, 2020, comment letter is provided in 

Attachment 1. 

 

 

1.0 Introduction 
 

Since early 2017, LM has issued several submittals geared toward finalizing the GCAP for the 

New Rifle, Colorado, Processing Site. A summary of this and related correspondence is 

provided below. 

• Superseding the initial GCAP (DOE 2003), LM submitted a revised draft GCAP 

(DOE 2016) with a letter dated January 19, 2017. 

• NRC commented on the 2016 draft GCAP in a July 21, 2017, letter that determined 

“additional information is required to complete its review” (Koenick 2017). NRC’s enclosed 

request for additional information (RAI) identified 15 distinct issues warranting resolution 

or an augmented analysis in the draft GCAP. 

• LM responded to NRC’s RAI on September 26, 2019 (DOE 2019a), addressing in detail 

each of the 15 issues identified by NRC and proposing a corresponding path forward for 

finalizing the GCAP. This submittal is included in NRC’s February 6, 2020, assessment 

(see Attachment 1). 

• NRC responded to LM’s 2019 RAI response letter on February 6, 2020. 

 

In its most recent assessment, NRC determined that 12 of LM’s 15 responses were adequate, 

provided that the text in the GCAP is revised accordingly. NRC concluded that the remaining 

three responses—to RAI comments 6, 8, and 13—were inadequate and warranted additional 

technical justification. These three remaining issues pertain primarily to groundwater quality 

west of the Roaring Fork ponds and LM’s previous conceptualization of groundwater flow in the 

alluvial aquifer. Because the unresolved issues are interrelated, NRC consolidated its comments 

on all three issues in the detailed reply to RAI comment 8 (pages 19–25 of Attachment 1), 

identifying six specific comments and questions that should be addressed before NRC will 

concur with the GCAP. 
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2.0 LM Responses to NRC Comments 
 

This section outlines LM’s responses to NRC’s February 6, 2020 assessment. LM proposes to 

conduct a series of analyses that will support a revised conceptual site model (CSM) and ensure a 

protective compliance strategy. Future revisions to the GCAP will include explicit technical 

justification supporting the revised CSM and provided to NRC for review and concurrence. 

Based on the updated CSM, the proposed compliance strategy in the draft GCAP will be 

reviewed and modified as necessary to ensure that it is protective at identified potential points of 

exposure (POEs).  

 

2.1 Summary of NRC RAI Comments 6, 8, and 13: 
 

Summary of NRC Comment 6: 

NRC’s comment 6 requests that DOE provide a technical basis to demonstrate that contaminated 

groundwater will either discharge to the Colorado River along the site’s southern institutional 

control (IC) boundary or remain in groundwater and migrate across the western IC boundary. 

Should a technical evaluation indicate the potential for contaminants of concern (COCs) to cross 

the western IC boundary, DOE is to demonstrate that the alternate concentration limits (ACLs) 

are protective assuming that groundwater is used for normal purposes. DOE should establish a 

monitoring point at the western edge of the IC zone to verify the assumption that contaminated 

water will not exit the IC zone. 

 

LM Response and Proposed Path Forward (September 2020) 

This comment (along with RAI comments 8 and 13) will be partially addressed through an 

analysis of the advective groundwater flow field by examining the temporal distribution of 

equipotentials, hydraulic gradients, and COC concentrations at the site. Estimates of the 

Colorado River stage along the southern IC boundary will be derived to constrain the 

interpolation of hydraulic heads and to interpret flow directions, particularly near the 

Colorado River. Temporal plume and equipotential maps and onsite seasonal trends will be 

evaluated using a volumetric model of the alluvial aquifer that tracks bulk plume volume, 

dissolved mass, and average concentration as a function of saturated thickness––presumably 

controlled by the Colorado River stage (using a method described in DOE 2019b). For this 

assessment, uranium concentrations will be evaluated relative to the 0.044 milligrams per 

liter (mg/L) standard (DOE 2020).  

 

Should the results of the analyses proposed above (and in Section 2.2) indicate a significant 

potential for continued westward groundwater flow and impacts to alluvial groundwater 

quality beyond the western edge of the IC boundary, LM will reevaluate risks and the need 

for additional monitoring locations accordingly. This effort would be done in tandem with an 

evaluation of well-specific contaminant trends (detailed analysis is provided in the 2019 

Verification Monitoring Report for the Old and New Rifle, Colorado, Processing Sites 

[DOE 2020] [VMR]) and corresponding geochemical signatures, along with an updated 

evaluation of land and water use; this is addressed in Section 3. If the proposed 

hydrogeological evaluations suggest the need for additional or different POEs, these will be 

proposed or established. 
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Summary of NRC Comment 8: 

NRC’s comment 8 contends that applying the maximum background uranium concentration 

from the Old Rifle, Colorado, Processing Site (0.067 mg/L observed from well RFO-0658) to the 

New Rifle site has not been sufficiently justified because concentrations at RFO-0658 have been 

below 0.04 mg/L since 2008. 

 

LM Response: 

Based on LM’s more detailed evaluation of site data documented in the recent VMR 

(DOE 2020), we concur with NRC that continued use of Old Rifle site background well 0658 

as a background well for the New Rifle site is no longer technically justified. LM will use the 

current designated New Rifle site background well (0169) in subsequent evaluations unless 

the CSM update indicates otherwise. 

 

Summary of NRC Comment 13: 

NRC’s comment 13 requests that DOE provide a spatial and temporal analysis of groundwater 

elevation data and hydraulic gradients to evaluate the dynamic nature of groundwater flow 

within the alluvial aquifer, particularly during periods of high river stage that may have 

implications for COC fate and transport.  

 

LM Response: 

Please refer to our response to comment 6 (above) and our detailed responses to NRC’s 

updated data and information request, which are outlined in the next section. 

 

2.2 LM’s Response to NRC’s Updated Data and Information Request 
 

In addressing comments 6, 8, and 13 and to help develop a protective compliance strategy, NRC 

concluded that the CSM must include technical justification that acknowledges the historical 

impacts of past site operations and must incorporate the observed impacts from remedial 

activities and current site use. In the February 6, 2020, assessment, NRC identified six additional 

issues warranting additional information or analysis; these are enumerated below. LM’s 

corresponding responses and proposed technical approach to addressing them are indented below 

each NRC comment. 

  

NRC Comment 1: 

Characterize areas in which the Colorado River is a gaining or losing stream. This 

determination should be based on measured elevations of groundwater at the existing 

monitoring well network and estimates of surface water levels in the Colorado River. 
 

LM Response to NRC Comment 1 

To identify potential gaining and losing reaches along the Colorado River and produce 

equipotential maps, Colorado River stage elevations will be surveyed along the site’s 

southern IC boundary from approximately 8 to 10 locations within a single day. Stage data 

will be surveyed from the same locations twice, corresponding with the spring (relatively 

high river stage) and fall (relatively low river stage) semiannual groundwater sampling 

events. River stages between the surveyed locations will be interpolated using either a linear 

approach or informed through analysis of publicly available light detection and ranging 
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(lidar) data (USGS 2017). During the spring and fall river stage survey events, surface water 

elevations will also be measured at the following locations: 

• Roaring Fork Ponds near surface water sampling locations 0323 and 0575, as they are 

assumed to be surface expressions of the water table 

• The mitigation wetland at surface water sampling location 0320 

• Available locations where surface water is present in the Pioneer Ditch within the site’s 

IC boundary  

• Old Rifle stilling wells (0386 and 0389), which will produce river stage estimates along 

the southern IC boundary of the New Rifle site and help create future and historical 

equipotential maps (refer to LM’s response to NRC comment 2 below)  

Groundwater elevation data at the time of the river stage-elevation surveys will be collected 

from the greatest number of site wells possible during the corresponding semiannual 

sampling events to maximize the number of observations for interpolation.  
 

NRC Comment 2: 

Evaluate the effect of seasonally high water levels in the river on the constituent fate and 

transport. It may be that the effect is of a short duration such that the impact is negligible. 

However, based on the 2011 DOE Data Validation Reports, the high water levels resulted in 

flooding of the wetlands and ponds which may have an impact on the long-term fate and 

transport of constituents. 
 

LM Response to NRC Comment 2 

Refer to LM’s proposed approach for analyzing the advective groundwater flow field 

(Section 2.1). To understand the duration of seasonally high water levels at the site, 

groundwater elevation data from pressure transducers will be used in a three-point estimator 

evaluation (McKenna and Wahi 2006) to examine changes in hydraulic gradient (direction 

and magnitude) with river stage and COC concentration. Eight pressure transducers are 

deployed east of the New Rifle site ponds (wells 0201, 0590, and 0680) and at the former 

processing site (wells 0215, 0683, 0688, 0857, and 0863), and data are collected at hourly 

intervals. To better understand the influence of seasonal river stage fluctuations on 

groundwater flow, additional transducer deployments are being planned near the Colorado 

River and site ponds at wells 0216, 0217, 0635, and 0659. 

 

NRC Comment 3: 

In the past, the gravel operations included dewatering activities and the discharges from those 

activities. How did the dewatering activities affect the fate and transport of constituents? What is 

the likelihood of similar activities in the future? 
 

LM Response to NRC Comment 3 

Before ceasing operations in 2003, the Roaring Forks gravel mine is likely to have exerted a 

significant perturbation of the groundwater flow field of the alluvial aquifer within the IC 

boundary. However, given the limited documentation and monitoring during and following 

completion of the gravel mining operations, the impact of former dewatering activities on the 

fate and transport of constituents cannot be determined. Since the Roaring Forks gravel mine 

ceased operations, LM has been in communication with the current property owner and the 

City of Rifle; neither entity has interest in pursuing similar dewatering and gravel activities in 
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the future. If similar activities were to be proposed, appropriate ICs are in place to restrict 

future development and require evaluation and written approval of development activities 

from LM, the State of Colorado, and the City of Rifle. The nested ICs in place over the 

Roaring Fork Ponds include: a zone overlay downgradient of the former mill site providing 

groundwater restrictions; the Uranium Mill Tailings Remedial Action (UMTRA) Overlay 

Zone District establishing procedures and restrictions governing property development; and 

an Environmental Covenant enacted between Umetco Minerals Corporation and the 

Colorado Department of Public Health and the Environment (CDPHE) restricting property 

use and requiring proper authorization for proposed development. All ICs and the associated 

restrictions and requirements run with the land in perpetuity unless modified or terminated 

pursuant to the corresponding documentation and current statutory requirements.  

 

NRC Comment 4: 

During construction of the City’s wastewater treatment facility, the groundwater within the 

known impacted area was pumped to dewater the subsurface. DOE was likely aware of the 

activities based on the more frequent monitoring of the compliance wells and the installation and 

monitoring of additional wells during that construction period. Please provide information on 

how DOE ensured compliance with the ICs that prohibited use of groundwater from the site for 

any purpose. The information should include constituent levels and location of the discharge. 
 

LM Response to NRC Comment 4 

LM will evaluate available data and records to determine, if possible, constituent 

concentration levels in the dewatering discharge and the discharge volume and location. 

Related information is provided in LM’s assessment of the site vanadium plume 

(DOE 2010). Construction of the wastewater treatment facility began in December 2008. 

Multiple ICs were in place at the time of construction including a Quit Claim Deed granting 

the City of Rifle ownership of the site, a zone overlay applied by local government agencies, 

and the UMTRA Overlay Zone District for the mill site property. The ICs explicitly prohibit 

construction and excavation or soil removal of any kind on the property without written 

approval from the State of Colorado and LM. The State of Colorado also requires 

construction and development activities to follow the CDPHE Uranium Mill Tailings 

Management Plan (CDPHE 2019), which provides procedural guidance, training 

requirements, and safety evaluation while performing construction on Uranium Mill Tailings 

Radiation Control Act (UMTRCA) Title I sites. LM and CDPHE reviewed and approved the 

City of Rifle’s wastewater treatment facility construction plans in November 2007. In 

conclusion (regarding this comment and NRC Comment 3), moving forward, LM will 

implement all available measures and coordinate with CDPHE to prevent these types of 

activities (e.g., dewatering) from occurring in the future. 

 

NRC Comment 5: 

The GCAP states that offsite well RFN-0172 includes non-mill-related impacts consisting of 

volatile organic compounds (VOCs) and significant increases in major ion concentrations (salts). 

The GCAP attributes those impacts to past spills by others and references DOE 2012b. In 

DOE 2012b, DOE states that the VOCs were slightly elevated and, according to representatives 

of the property owner, attributed to petroleum residue in a mud pit associated with the nearby gas 

wells. In addition, DOE reports that, according to representatives of the property owner, the mud 

pit has undergone remediation. In the GCAP (DOE 2016), DOE states that “there is a distinct 

possibility that elevated ion concentrations seen at well 0172 can be attributed to upward-
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migrating, high-salinity waters originating in deeper parts of the [underlying] Wasatch 

[Formation]” and based on studies in the area, the “gas production wells” provided the most 

likely mechanism for transport of the saline waters. Based on the data validation reports between 

2010 and 2012 (DOE 2011a; DOE 2011b; DOE 2012a; DOE 2012c; DOE 2013), the sampling 

personnel reported petroleum odors, including strong petroleum odors, for the groundwater 

samples from well RFN-0172. Given this information, the VOC levels may have been quite 

significant for several years. DOE should evaluate the impact of comingling of the plumes on the 

uranium fate and transport. 
 

LM Response to NRC Comment 5 

Uranium activity ratios in combination with elevated ion concentrations and VOC presence 

suggest a mixed source of groundwater at well 0172 that is likely impacted by gas production 

activity in the area. Redox potential and pH are controlling factors that affect the speciation 

and solubility of uranium in groundwater, and the comingling of a VOC plume may create 

reducing conditions that can decrease the mobility of uranium. An evaluation will be 

completed to assess how the mobility of uranium at well 0172 may be affected by the 

presence of VOCs in the form of dissolved organic carbon (DOC). This analysis will include 

geochemical sampling of wells 0172, 0620 (nearest well upgradient of 0172), 0217 (adjacent 

and downgradient of the site), 0669 (onsite), and 0169 (background), coupled with uraninite 

saturation index calculations with PHREEQC (Parkhurst and Appelo 2013) and a literature 

search on uranium mobility when comingled with VOCs. In addition to the typical analyte 

list for these wells, detailed sampling to support the geochemical modeling will include 

filtered and unfiltered samples for DOC; total organic carbon; benzene, toluene, ethyl 

benzene, and xylene isomers; total petroleum hydrocarbons (both diesel and gasoline range 

organics); total iron; ferrous iron; and manganese.  

 

The advective transport of mobile uranium near well 0172 will be assessed from quantified 

hydraulic gradients. Available hydraulic heads from environmental monitoring wells for gas 

production will be utilized along with equipotential maps generated from LM comment 

response 1 above. The selected method for evaluating the potential transport of mobile 

uranium near well 0172 will be documented, and results will be presented in the revised 

GCAP. 

 

NRC Comment 6: 

The uranium concentrations in the surface water of the ponds are slightly higher than the 

concentrations measured at the two immediately “upgradient” wells (0.1-0.2 mg/L compared to 

<0.1 mg/L …). Please explain the increase in levels in surface water (e.g., evaporation, 

upgradient concentration in alluvium not monitored, upward migration from the Wasatch) and 

the potential for migration to the western area. 
 

LM Response to NRC Comment 6 

Calculations will be made to show plausible uranium concentrations within the ponds based 

on upgradient concentrations in groundwater (well 0201) and estimated pond evaporation 

rates. Comparisons will be made with other conservative dissolved constituents to establish 

supportive consistency in trends. Temporal maps of contoured equipotentials and uranium 

concentrations described in tasks 1 and 2 above will assess the potential for western 

migration of COCs from the ponds and identify representative upgradient concentrations. 

Analysis will include aqueous geochemical data from nearby Wasatch Formation wells 0611 
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and 0627 to evaluate if the Wasatch Formation is a plausible significant source of the 

elevated uranium measured in the ponds.  

 

 

3.0 Remaining Issues Addressed in NRC’s Cover Letter 
 

To assist in the environmental review as required by the National Environmental Policy Act and 

to eliminate duplicative efforts, NRC’s cover letter requests information germane to the review if 

DOE has the information (e.g., land use, in particular the number and locations of private wells).  

 

LM Response 

In August 2020, LM conducted a search of well permits filed with the Colorado Department 

of Natural Resources within a 1-mile radius of the IC boundary of the New Rifle site. The 

results of this effort are provided in Attachment 2, which includes a series of maps showing 

the location of well permits symbolized according to permit status (e.g., applied, permitted, 

constructed, expired), color-coded by permitted use, and labeled according to permit number. 

Due to the number of monitoring permits filed by LM, the maps only display the existing LM 

monitoring wells at their constructed locations as reference. Attachment 2 includes a 

summary table that, in addition to the information above, includes relevant dates, available 

well construction information, coordinates, and a web link to additional permit information.  
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     February 6, 2020  
      
 
Tashina R. Jasso 
Site Manager 
U. S. Department of Energy 
Office of Legacy Management  
2597 Legacy Way 
Grand Junction, CO  81503 
 

SUBJECT:  THE U.S. NUCLEAR REGULATORY COMMISSION (NRC) STAFF’S 
ASSESSMENT OF THE U.S. DEPARTMENT OF ENERGY’S (DOE’S) 
RESPONSES TO THE NRC STAFF’S REQUEST FOR ADDITIONAL 
INFORMATION ON THE DOE’S DRAFT GROUNDWATER COMPLIANCE 
ACTION PLAN FOR THE NEW RIFLE, COLORADO, PROCESSING SITE  

 
Dear Ms. Jasso: 
 
By letter dated September 26, 2019 (Agencywide Document Access and Management System 
(ADAMS) Accession No. ML19273A429), the U.S. Department of Energy (DOE) submitted  
responses to the U.S. Nuclear Regulatory Commission (NRC) staff’s Request for Additional 
Information (RAI) on the Draft Ground Water Compliance Action Plan (GCAP) for the New Rifle, 
Colorado, Processing Site.  NRC’s RAI was issued on July 21, 2017 (ADAMS Accession 
Number ML17159A552).  DOE’s Draft GCAP was submitted by letter dated January 19, 2017 
(ADAMS Accession Number ML17023A222).  
 
The NRC staff has assessed DOE’s responses and has determined that 12 of the 15 responses 
were adequate, with or without comment, and, provided the text in the GCAP is revised 
accordingly, will be able to concur on the final GCAP when submitted.  The remaining three 
responses were found to be inadequate because that the DOE either did not provide adequate 
technical justification or committed to providing a technical justification in the GCAP that would 
likely be inadequate.  Specifically, DOE’s justifications that groundwater in the western area is 
(and has been?) representative of naturally occurring background remains open for 
interpretation and thus does not provide reasonable assurance that the potential for a uranium 
plume migrating through the western area under an Institutional Control (IC) was sufficiently 
low.  The staff’s detailed assessment is enclosed.   
 
In the previous versions of the GCAP, in which the uranium concentrations were expected to 
decrease to acceptable levels within 100 years, the compliance strategy consisted of (1) 
monitoring, (2) ICs, and (3) connecting residences to the municipal water supply system.  That 
strategy provided reasonable assurance of being protective of human health and safety and the 
environment because of the conservative nature of these assumptions.  With the current 
GCAP, DOE is stating that groundwater is discharging to the Colorado River closer to the site 
than originally thought and will not impact the western area.  DOE’s conceptual model for a 
discharge closer to the site would be protective; however, DOE’s supporting information has 
some uncertainties, and, if the conceptual model were incorrect, may result in an approach that 
is not protective in the future if monitoring of the downgradient wells were to be discontinued or 
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compliance with the IC’s is not maintained.  Therefore, the staff cannot concur on the GCAP 
without additional information to provide NRC with the necessary reasonable assurance that the 
conceptual model is correct.  In the enclosed assessment of DOE’s responses, staff included 
several comments/questions that need to be addressed at a minimum for staff to find the GCAP 
conceptual model acceptable.       
    
In addition to the technical information, NRC will be performing an environmental review for 
NRC’s action of concurring on the GCAP when finalized as required by the National 
Environmental Policy Act (NEPA).  However, DOE has not provided any information germane 
to an environmental review.  Although not required, should DOE have information germane to 
an environmental review, e.g., land use (in particular, the number and locations of private wells, 
etc.), please provide it to NRC.  This would greatly facilitate the environmental review 
preparation time and eliminate any duplicative efforts.   
 
In accordance with 10 CFR 2.390 of the NRC’s “Agency Rules of Practice and Procedure,” 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 the ADAMS.  ADAMS is 
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html. 
 
Should you have any questions or comments, please contact me at 301-415-0697 or 
john.saxton@nrc.gov. 

Sincerely,     
                

       
John L. Saxton, Hydrogeologist  
Uranium Recovery and Materials  
  Decommissioning Branch 
Division of Decommissioning, Uranium Recovery 
  and Waste Programs 
Office of Nuclear Material Safety  
  and Safeguards 

 
Docket No.:  WM-00062 
Enclosure: Technical Information Request 
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- 1 -  

Assessment of DOE’s Responses to NRC’s RAI’s on the 
Draft Groundwater Compliance Action Plan 

New Rifle, Colorado, Processing Site: Docket No. WM00062 
 
The following consists of the U.S. Nuclear Regulatory Commission (NRC) staff’s assessment of the 
adequacy of the U.S. Department of Energy’s (DOE’s) responses to NRC’s request for additional 
information on DOE’s Draft Groundwater Compliance Action Plan (GCAP), for the New Rifle 
Processing Site, Rifle, Colorado.    NRC’s RAI was issued on July 21, 2017 (Agencywide 
Document Access and Management System (ADAMS) Accession Number ML17159A552).  DOE’s 
Draft GCAP was submitted by letter dated January 19, 2017 (ADAMS Accession Number 
ML17023A222). 
 
The assessment’s organization maintains the original chronology of the RAI, which consisted of 15 
individual comments.  For convenience, text of the original comment and DOE’s response is 
included, but the text for those items is subdued.  NRC’s assessment in the form of a “Reply” 
follows DOE’s response for each comment.  

NRC Comment 1  

Comment: Additional receptor scenarios should be considered to determine that the proposed 
alternative concentration limits (ACLs) will be protective. The point of exposure (POE) evaluated 
by DOE are the Roaring Fork Ponds.  The receptor is a member of the public who swims in the 
ponds and spends time on the banks of the ponds. DOE identifies some locations on the site 
(0452, 0453, 0320) that dry up during periods of low-water flow, but DOE did not evaluate the 
risk associated with direct exposure and inhalation that may occur from land use in these areas. 
Uranium and its daughter products should be included. 
• Basis: The GCAP submitted by DOE proposes to meet the regulatory standards of 40 

CFR Part 192 (Health and Environmental Protection Standards for Uranium and Thorium 
Mill Tailings) by changing from a natural flushing and alternate concentration limit (ACL) 
strategy for contaminants of concern (COCs) to no remediation with application of ACLs. 
Derivation of ACLs requires an assessment to determine that levels of contaminants that 
will not pose a substantial present or potential hazard to human health and the environment. 
40 CFR Part 192, Subpart A, §192.02 (c)(3)(ii)(B)(2), specifies that an evaluation of 
potential hazards from proposed ACLs must consider several factors, including 
potential adverse effects on hydraulically-connected surface-water quality. 

• Path Forward: Evaluate the risks associated with land use of the portions of the site 
where groundwater discharges to onsite surface water bodies and then evaporates (page 
9). 

 
DOE Response 1: There are locations, as noted, where groundwater reaches the surface and 
evaporates. However, evaporation does not result in these areas being dry for significant 
periods of time. Based on observations during semiannual sampling events, these locations 
are normally saturated. In the past 10 years, only one location was observed to be dry on one 
occasion. 
 
The locations (0452, 0453, and 0320) are in the reconstructed wetland, and there is no regular 
land use of these areas other than the monitoring done by DOE. Much of the area is heavily 
vegetated, which mitigates suspension and inhalation of surface soils (see photos below). Any 
incremental risk at these sites is negligible in comparison with the risk level at the Roaring Fork 
ponds POE. No actual soil data are available for the wetland locations. However, soil data are 
available for other areas of the site that are expected to have much higher concentrations than 
the wetland areas (see discussion below). 
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To better quantify risks associated with exposures to radioactive materials at abandoned 
uranium mines, the U.S. Environmental Protection Agency (EPA) has developed uranium 
screening levels for external exposure for different frequencies of exposure (EPA 2008; 
screening levels include decay products). The 1-day screening level that equates to a 1 × 10−6 
incremental risk level is 1704 picocuries per gram (pCi/g ). A 1 × 10−4 1-day screening level is 
approximately 170,400 pCi/g. These screening levels correspond to about 2520 and 252,000 
milligrams per kilograms (mg/kg) of uranium, respectively (using a conversion factor of 0.67 
picocurie per microgram [pCi/µg]). The highest concentration of uranium observed in residual 
soils at the site was 65 mg/kg in the vicinity of the former raffinate pond where highly 
concentrated milling fluids were disposed (DOE 2000). From a chemical standpoint, EPA’s 
regional screening level for uranium for industrial workers is 230 mg/kg (for 250 days of 
exposure). (This screening level is based on EPA’s recommended lower reference dose for 
uranium; EPA 2016.) It is unlikely that evaporation of surface water in wetland locations (with 
uranium concentrations well below 1 mg/L in surface water) will lead to uranium concentrations 
of any concern in soils for a reasonable exposure scenario. 

 
DOE Action Planned: The GCAP text will be revised to more clearly describe the conditions at 
these locations and the exposure risks associated with them. 

 

 
Figure 1. Photograph of Marshy Area at New Rifle Site (from DOE 2010a) 
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Figure 2. Photograph of a Saltgrass-Dominant Area at New Rifle Site (from DOE 2010a) 
 
 
NRC’s Reply  
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP.  However, the screening level of 1704 pCi(Unat)/g(soil), cited in 
DOE’s response is for external exposures.  Therefore, it is more appropriate to use the multi-path 
screening level of 1503 pC(Unat)/g(soil).  This is despite DOE’s assumption that the inhalation and 
ingestion pathways are negligible because of the saturate conditions and the existence of 
vegetation.  DOE has reported that accumulation of salts in areas of the on-site ephemeral ponds 
is occurring at the New Rifle Processing site (DOE, 2016).   Rather than a comparison to a soil 
concentration, please evaluate the uranium concentration in an evaporative salt from the 
groundwater (based on the above screening level, the uranium concentration in the expected salt 
should be less than 0.25 weight percent).  
 
DOE, 2016.  Uranium-Bearing Evaporite Mineralization Influencing Plume Persistence: Literature 
Review and DOE-LM Site Surveys, U.S. Department of Energy, Legacy Management, 
Environmental Sciences Laboratory Report LMS/S13437. May 2016  
 
NRC Comment 2:  

 
Comment: In an environment with moderate to high evaporation, concentrations of 
contaminants may build up over time if the rate of addition exceeds the rate of loss, or if the 
geochemistry of the discharge point is sufficiently different from the geochemistry of the aquifer. 
As a result of the long half-life and persistence of the COCs, protection of human health and the 
environment may be necessary for an indefinite period of time. 
• Basis: The GCAP submitted by DOE proposes to meet regulatory guidelines by using a 

natural flushing and ACL strategy for COCs. 40 CFR Part 192, Subpart A, §192.02 
(c)(3)(ii)(B)(2), specifies that an evaluation of potential hazards from proposed ACLs must 
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consider several factors, including the potential for health risks caused by human 
exposure to constituents. 

• Path Forward: Analyze the potential buildup of contaminant concentrations in the Roaring 
Fork ponds and other locations where contaminated groundwater may discharge and then 
evaporate. Determine maximum risk-based concentrations (RBCs) associated with the 
scenario. Determine if additional controls or physical barriers to restrict use are necessary. 
Describe monitoring that will be performed to ensure buildup is not occurring. 

 
DOE Response 2: Table 3 of the GCAP includes RBCs calculated for a conservative 
recreational scenario. For each constituent of concern, the maximum concentrations in 
surface water are less than their respective RBCs. Constituent concentrations in the ponds 
are not expected to increase as water lost to evaporation is replaced by influx of groundwater 
and rainfall and both inflows provide dilution. Elevated concentrations observed in the past 
may be attributed to disruption of groundwater flow, contaminant distribution, and 
geochemical conditions at the time of pond construction. Pond monitoring will continue as part 
of the long-term monitoring program. 
 
It should be noted that at the time the GCAP was submitted to NRC, EPA came out with a 
recommendation that a lower reference dose be used for uranium than the one currently in the 
Integrated Risk Information System (IRIS). The IRIS reference dose was used in computing the 
uranium RBC in the GCAP. Using EPA’s recommended lower reference dose would result in a 
uranium RBC of 3.84 milligrams per liter (mg/L) compared to the GCAP value of 59.4 mg/L. 
Observed concentrations in the ponds are nearly an order of magnitude lower than the 
recomputed RBC, so it is still considered protective for the evaluated scenario. Because there 
are continuous sources of inflow to the ponds with lower uranium concentrations, it is unlikely 
that evaporation could result in a tenfold increase in uranium concentration and, therefore, an 
exceedance of the recommended RBC. The time-concentration plot below shows uranium 
results for the pond sampling locations. Concentrations are variable over time, but do not show 
any increasing trends. 
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Figure 3. Time-Concentration Plot for Uranium for Pond Sampling Locations 

 
 

DOE Action Planned: As an additional level of conservatism in the risk analysis, EPA’s current 
recommendation for a lower uranium reference dose (proposed) and RBC will be included in the 
final GCAP. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP. 
 
NRC Comment 3:  

 
Comment: The site and Roaring Fork ponds are located within the 100 year floodplain of the 
Colorado River. While the ponds may not be a current source of recreational fishing, flooding 
of rivers is commonly observed to result in transferal of fish to nearby surface 
water bodies. 
• Basis: The GCAP submitted by DOE proposes to meet regulatory guidelines by using a 

natural flushing and ACL strategy for COCs. 40 CFR Part 192, Subpart A, §192.02 
(c)(3)(ii)(B)(2), specifies that an evaluation of potential hazards from proposed ACLs must 
consider several factors, including the potential for health risks caused by human 
exposure to constituents. 
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• Path Forward: Evaluate the risks associated with fishing in the ponds or describe the 
controls in place that will prohibit use of the ponds for future recreational fishing. Determine 
maximum risk-based concentrations (RBCs) associated with the scenario. Determine if 
additional controls or physical barriers to restrict use are necessary. 

 
DOE Response 3: Because of the numerous assumptions involved and the unlikely nature of 
the scenario, quantifying potential risks due to consumption of fish from the Roaring Fork ponds 
has a high degree of uncertainty. Based on current site conditions and uses, the risks are 
considered to be very low, as the ponds are on private property and fish consumption is 
expected to be infrequent if at all. As a point of departure for discussion purposes, risks were 
calculated assuming fish tissue concentrations (mg/kg) were the equivalent of the highest 
concentrations observed in surface water (mg/L) in the Roaring Fork ponds for the five metals of 
concern (arsenic, molybdenum, selenium, uranium, vanadium). Note that the lower reference 
dose recently recommended by EPA for uranium was used in the calculations. Only data from 
locations 0323 and 0575 were used as these are the only locations likely to support fish for any 
period of time. It was assumed that an adult would eat 0.25 kg of fish each week of the year for 
a period of 30 years. This rate of fish ingestion is higher than the mean per capita consumption 
rate for the United States but less than the 95th percentile (EPA 2011). Results are shown in the 
table below. 

 
 

Contaminant 
Concentration in 

Fish 
 

Hazard Quotients 

Arsenic 0.0017 0.003 
Molybdenum 3.02 0.269 

Selenium 0.014 0.001 
Uranium 0.353 0.786 

Vanadium 0.0064 0.003 
“Hazard 1.062 

 
 

All of the hazard quotients are less than 1. Though the maximum concentrations of each 
analyte were observed at different points in time, individual hazard quotients were summed to 
estimate an overall hazard index. At slightly more than 1, these conservative calculations 
indicate that regular consumption of fish from the Roaring Fork ponds, would likely be 
acceptable. 

 
Of the metals elevated in the ponds, it is unlikely that uranium, molybdenum, and 
vanadium would accumulate in fish to a higher degree than they are present in the 
water (ATSDR 2012, 2013, 2017). Selenium and arsenic have the greatest potential to 
bioaccumulate, and surface water standards take this into account. Colorado has 
surface water standards for arsenic and selenium of 7.6 µg/L and 4200 µg/L for 
streams classified for “fish ingestion.” Surface water concentrations in the Roaring Fork 
ponds have not exceeded these standards. Considering all of these factors, occasional 
consumption of fish from the Roaring Fork ponds (if they are present) is unlikely to 
pose any potential risk that would warrant additional controls or restrictions. 

 
DOE Action Planned: Include the risk analysis for human consumption of fish to the GCAP. 
Include discussion of administrative controls and physical barriers, in place or proposed. 
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NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP.  In the final GCAP, please include calculations and a discussion of 
the toxicity if the levels observed only during the previous 10 years were used.   

 
NRC Comment 4:  

 
Comment: The revised GCAP was necessary, in part, because vanadium and other 
contaminants were observed to be elevated and mobilized as a result of surface and 
subsurface disturbance. The previous GCAP had institutional controls providing for a “no dig 
zone” and a “limited disturbance zone”, however these controls were “not formally 
implemented.” Because the strategy for protection of human health and the environment 
relies significantly on institutional control of the site, assurance of fulfillment of the controls is 
essential. 
• Basis: Subpart B, §192.12 (c)(2)(i)(B), describes institutional control as having a high 

degree of permanence and which will effectively protect public health and the environment. 
Institutional controls must be enforceable by administrative or judicial branches of 
government entities and must be instituted and maintained. 

• Path Forward: Provide a description of administrative actions, inspection procedures, 
and other actions that will ensure institutional controls are being properly implemented 
and are effective. Provide a description of private properties that previously had wells 
within the Zone Overlay boundary, and how it is ensured that those wells are not being 
used. 

 
DOE Response 4: Highly elevated concentrations of some constituents were observed after 
subsurface disturbances during construction activities on the site. A subsequent study 
conducted by DOE (DOE 2010b) determined that these concentrations were mainly the result 
of a very limited volume of groundwater being in contact with highly contaminated soils during 
dewatering activities. After cessation of dewatering activities, recovery of groundwater elevation 
resulted in reduced concentrations. It was determined that effects of subsurface disturbances 
would be short-lived and not have a significant impact on downgradient groundwater or surface 
water and that a blanket restriction on subsurface disturbances was not warranted. 

 
There are several institutional controls (ICs) placed on the former mill site itself, including the 
City of Rifle quitclaim deed and the Uranium Mill Tailings Remedial Action (UMTRA) overlay 
zone district, Garfield County zone overlay, and the State of Colorado environmental covenant 
with Umetco. Copies of these instruments are included in Appendix A of the GCAP. The 
quitclaim deed requires that the City obtain DOE approval before performing any construction, 
excavation, or exposure of groundwater. The County zone overlay includes the entire IC 
boundary to the west and encompasses the alluvial aquifer at the site, pinching out against 
bedrock at the western end of the IC boundary. The County zone overlay requires property 
owners to demonstrate a potable source of water before developing any property within the 
zone overlay. The State environmental covenant prohibits use of the alluvial and Wasatch 
aquifers for domestic and livestock use. The western boundary of the State environmental 
covenant encompasses the Roaring Fork ponds. 
 
GCAP Section 4.2.5, “Institutional Controls Monitoring,” describes how DOE will monitor the 
controls through contact with City officials and visual observations during inspection and 
monitoring events. The City, County, and State share in the monitoring and enforcement of ICs 
through permitting and other processes. 
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There was one private well in use within the zone overlay boundaries at the time of DOE 
developing the Final Site Observational Work Plan for the UMTRA Project New Rifle Site 
(DOE 1999). The private well was located 1.5 miles downgradient of the site at location 442 
southwest of the Interstate 70 interchange. This well was constructed in the alluvial aquifer 
and was equipped with a reverse osmosis unit to treat water for potable use. The 2008 
verification monitoring report for the Rifle sites documented there were no longer any private 
well users within the IC boundary. 

 
Ultimately, the City of Rifle and the Colorado Department of Public Health and Environment 
(CDPHE) are the regulatory agencies with the responsibility and authority to enforce the ICs. 
DOE will work closely with the City and the State toward the successful implementation of ICs, 
in a supporting role. 

 
DOE Action Planned: Expand discussion in Section 4.2.5 of DOE inspection and monitoring 
events and interaction with the agencies empowered by and responsible for IC compliance. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP.   
 
NRC Comment 5:  

 
Comment: The GCAP document does not address the potential for groundwater contamination 
by organic chemicals listed in Appendix I to Part 192. Past sampling at the site indicated the 
presence of some chemicals in monitoring wells (e.g. toluene) (DOE, 1992). It was speculated 
that toluene was possibly used for cleaning of equipment, though it was not used in the milling 
process. In addition, large amounts of kerosene and tributyl phosphate were used in 
processing operations (DOE, 1996). 
• Basis: Subpart B, §192.12 (c)(1), states that the Secretary shall determine which of the 

constituents listed in Appendix I to Part 192 are present in or could reasonably be 
derived from residual radioactive materials at the site. These constituents can be a 
source of groundwater contamination. 

• Path Forward: Describe the historical use of organic chemicals at the New Rifle Site 
including the types and quantities used. Provide a summary of characterization done to 
identify the potential presence of organic chemicals including the sampling dates, 
locations, depths, types of environmental media sampled, and analytical results. 

 
DOE Response 5: Inspection of all known reports on the New Rifle site indicates that detailed 
historical information on the presence of organic chemicals and relevant characterization data 
is unavailable. Data regarding sampling dates, locations, depths, types of media sampled, and 
tabulated analytical results are not contained within the New Rifle reports. Rather, general 
descriptions are given for the organic chemical species and their historical distribution in the 
subsurface, as well as recent sampling results that indicate the concentration of all organic 
species that were once present are now below detection limits. The following paragraphs 
summarize the information that is available in New Rifle reports. 

 
The milling process at the New Rifle site used large amounts of bis(2-ethylhexyl)phosphoric acid 
(EHPA) and tributyl phosphate from 1958 to 1972 for an organic solvent extraction process 
designed to separate and purify uranium and vanadium (DOE 1996; DOE 1997). Kerosene was 
heavily used as a transport carrier chemical (DOE 1996). 
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Three sampling campaigns were conducted at the New Rifle site in 1986, 1989, and 1996 to 
identify organic chemical contamination that could be related to mill operations. A study 
conducted in late 1996 summarized the results of the three sampling campaigns and provided 
an assessment of organic chemical contamination at the site. 

 
The 1986 sampling campaign included analyses for priority pollutants. One alluvial well near the 
location of well 0659 and one Wasatch Formation well about 1500 feet west of the site’s west 
boundary were sampled. Toluene and 1,1,1-trichloroethane (TCA) were detected in the alluvial 
well at relatively low concentrations. Acetone, toluene, and phthalate were detected in the 
Wasatch well, also at low concentrations. Because of TCA detections in field blanks and 
concerns about laboratory contaminants, it was concluded that significant concentrations of the 
detected compounds in the alluvial well and the Wasatch formation well were unlikely. 

 
The 1989 sampling campaign focused on the collection and analysis of water samples at 
three alluvial wells, near the southern edge of the former southwest tailings pile, and an alluvial 
well about 2500 feet northeast of the first three, near the location of well 0169. Toluene was 
measured at relatively low concentrations in samples from two of the three wells on the 
southern edge of the tailings pile, and the herbicide 2,4,5-T was detected at the third well in that 
area, also at a low concentration. None of the organic chemical detections suggested the 
presence of a major source of organic contamination. 

 
Five alluvial wells were sampled in 1996, for characterization of organic contamination, 
expanding on the 1986 and 1989 campaigns. Groundwater samples were analyzed for volatile 
and semivolatile organic compounds. At well 0658 (at the former north gypsum pond) and at 
well 0659 (near the southern edge of the former southwest tailings pile), no compounds were 
detected above their respective practical quantitation limits (PQLs). Analytical data for well 659 
suggested that the organics detected in 1989 near the southern edge of the tailings pile were 
either due to laboratory contamination or contamination from site investigations. No detectable 
concentrations of organic compounds were found at a third well located about 200 feet 
northeast of well 0658, on the northeast side of the former north gypsum pond. Total petroleum 
hydrocarbons (TPH) were detected at two wells, north of the former northwest tailings pile and 
near the site’s north boundary. EHPA was also detected at these two wells, along with 
compounds indicative of kerosene degradation. 

 
Additional sampling was conducted in 1996 to determine the presence of kerosene and EHPA. 
Samples were collected in the northwest corner of the site, north of the former northwest tailings 
pile and the northern gypsum pond. Sampling was also conducted in an area extending 
west-southwest of well 0664, to 750 feet west of the site's west boundary. Twenty boreholes 
were drilled, from which 81 alluvium or rock samples were collected. Eight alluvial boreholes 
and one Wasatch Formation borehole were completed as monitoring wells. 

 
Sediment samples from two boreholes, in an area formerly used for kerosene storage and a 
building where kerosene was used, revealed residual hydrocarbons in the unsaturated zone. 
The boreholes were located about 1000 feet directly north of well 0658. Groundwater sampling 
at six wells downgradient from the boreholes showed the presence of kerosene degradation 
products. A dissolved hydrocarbon plume, about 150 feet wide and extending 1750 feet 
southwest from the apparent kerosene spills, was delineated using the groundwater chemical 
data from these and additional nearby wells. A quarter-inch layer of light nonaqueous liquid 
(LNAPL) was observed in a single well about midway between the edges of the hydrocarbon 
plume. The areal extent of the LNAPL layer was limited to a small radius around a single well. 

 
Though there were several volatile organic compounds detections within the plume, most 
were measured at concentrations that were only slightly above their respective PQLs. The 
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exception was 1,2,4-trimethylbenzene, which was detected at a level of 66 micrograms per 
liter (µg/L) at one well and 27 µg/L at another. All detected volatiles can be associated with 
kerosene degradation. 

 
Water samples collected from wells within the plume were also analyzed for semivolatile 
organic compounds. The semivolatile EHPA was detected, but at concentrations less than its 
PQL. Other semivolatile compounds were also detected, but all concentrations were less than 
the corresponding PQLs. Samples collected from a new well with screened depth in the 
Wasatch Formation were analyzed for volatile and semivolatile organic compounds. All 
analyses for samples drawn from the new well showed nondetectable results. 

 
Subsequent to the investigations described above, analyses for organics have been 
intermittently performed as part of the semiannual groundwater sampling events. When 
sampled, all organic compound concentrations have been below detection limits. Given the 
limited area impacted by organic contaminants, the relatively low concentrations that were 
reported in the investigations, and the non-detects that have since been recorded, organic 
contamination in groundwater at concentrations of concern is unlikely. 

 
DOE Action Planned: No changes to the GCAP are planned in response to this comment. 
There is no known historical record for use of organic chemicals at the New Rifle Site. The 
requested summary of the efforts to characterize organic chemical contamination is provided 
above, and there is no indication that organic contamination should be considered in the site’s 
compliance strategy. 
 

NRC’s Reply   
 

NRC finds DOE’s response acceptable.  
 
NRC Comment 6:  

 
Comment: The groundwater model and associated geochemical analyses do not have 
sufficient accuracy to support the argument that the POE can be limited to the Roaring Fork 
ponds, and monitoring at the western edge of the institutional control zone is not necessary. 
The previous DOE GCAP strategy of natural flushing is being revised because model 
predictions of natural flushing are unlikely to be achieved. Though that modeling has been 
shown to be inaccurate, new modeling is used to support the revised GCAP strategy. Without 
additional model validation, other actions may be necessary to account for uncertainty in the 
modeling. 
• Basis: From early hydrogeological modeling to the present, the preponderance of flow 

direction has changed from mostly south (directly towards the river) to mostly west 
(parallel to the river). Limited information is available to accurately define the flow direction 
west of the past gravel mining operations. DOE states that “it is likely that existing 
groundwater flow processes will cause remaining groundwater contamination to discharge 
to the river several thousand feet upgradient of the IC area’s west boundary.” This is a key 
assumption to the strategy. If accurate, then the POE location (subject to the other 
comments provided in this document), is reasonable. However, if groundwater continues 
on a westerly direction paralleling the river then contaminated groundwater can eventually 
reach the western boundary of the IC zone where there are not limitations on normal 
groundwater usage. The risk assessment of the ponds evaluated children swimming for a 
limited period of time each year. Normal water usage at an offsite location may result in 
much higher risk even if the concentrations of contaminants are lower due to dilution and 
dispersion. The adequacy of the proposed ACL’s to protect human health and the 
environment must be demonstrated. 
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• Path Forward: Provide additional technical basis to support the assumption that all 
contaminated water will discharge into the Colorado River prior to reaching the western 
edge of the IC zone, or provide a risk assessment demonstrating the adequacy of the 
ACL’s if contaminated water at the point of compliance (POC) were to be transported out 
of the IC zone and used for normal purposes. Establish a monitoring point at the western 
edge of the IC zone to verify the assumption that contaminated water will not exit the IC 
zone. 

 
 

DOE Response 6: It is important to clarify that the draft GCAP does not contain new modeling, 
such as numerical or analytical simulations of groundwater flow and contaminant transport. 
Rather, the document simply presents an updated assessment of the conceptual model of 
groundwater processes occurring at the New Rifle site, and this new assessment is not part 
of a strategy to address potential issues with previous numerical modeling. 

 
DOE realizes that currently available data are not sufficient for supporting detailed technical 
evaluations that demonstrate that all contaminated water will discharge to the Colorado River 
prior to reaching the western edge of the IC zone. The limited number of wells west of the 
Roaring Fork Ponds and their wide spatial distribution are not conducive to the determination of 
local flow directions using methods such as flow net construction. DOE will continue to manage 
the New Rifle site and downgradient areas using the existing IC area. In addition, the GCAP 
states that monitoring will continue at the two westernmost wells at the site, 0620 and 0172, 
and at wells 0195 and 170, located west of the gravel pits. As discussed in the GCAP, the 
water chemistries at wells 0620 and 0172 appear to be impacted by processes that are 
completely different from westward migration of mill-generated contaminants in groundwater 
(DOE 2016), resulting in slightly elevated concentrations of dissolved constituents, including 
uranium. 
 
Nonetheless, uranium concentrations at both wells are less than 0.067 mg/L, the background 
concentration determined from groundwater sampling east of the Old Rifle site, suggesting 
that uranium in the westernmost part of the IC area is generated by naturally occurring 
processes in Wasatch Formation sediments north of the floodplain. 

 
DOE Action Planned: No changes to the GCAP are planned in response to this comment. 
DOE will continue to manage the New Rifle site and downgradient areas using the existing IC 
area. 
 

NRC’s Reply   
 
NRC finds DOE’s response inadequate.  Because Comment 6 and Comment 8 are related (i.e., 
groundwater quality in the area of the institutional control west of the Roaring Fork Ponds), NRC’s 
reply is addressed in the reply to Comment 8 (see below).  
  
NRC Comment 7: 

 
Comment: DOE indicated that site field investigations have shown that the alluvial aquifer is 
the only aquifer affected by the former milling operations (page 15). This conclusion seems to 
contradict previous characterization data. 
• Basis: Data from DOE’s 1992 remedial action plan (DOE, 1992) shows contamination of 

the Wasatch formation by a variety of COC’s. That document indicates that groundwater 
was contaminated to depths of 27 m [90 ft] and distances of 1100 m [3500 ft]. The figures 
below provide isopleths for sulfate, uranium, and molybdenum. In the case of uranium and 
molybdenum, it appears there is limited characterization data to estimate contaminant 
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concentrations south of interstate 70 from the previous location of the tailings pile. The 
closest well is 0217, which showed the second highest uranium value in the alluvium [0.13 
mg/L] as of November 2015 in Figure B-2 of the draft GCAP. DOE indicated that the Shire 
Member (uppermost layer of the Wasatch Formation) is hydraulically connected to the 
overlying alluvium though flow is not dominant from one unit to the other. During milling 
operations, very large quantities of water were used compared to the present day, which 
may confound the development of a conceptual model to describe the extent of 
groundwater contamination. High water usage may have driven contamination much 
deeper in the system than would be anticipated by present day hydrologic measurements. 

• Path Forward: Provide a description of monitoring data collected for the Shire and Molina 
Members of the Wasatch Formation. Reconcile the characterization data presented in the 
1992 remedial action plan with the present day GCAP summary. If necessary, revise the 
monitoring network, and POE locations and analysis to account for contamination of the 
Wasatch Formation. 
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DOE Response 7: The Wasatch Formation is described as bedrock (DOE 1999) that defines 
the base of the alluvial aquifer. The uppermost part of the Wasatch at the New Rifle site is the 
Shire member, which consists mostly of low-permeability claystone’s and siltstones and is 
described as an aquitard rather than an aquifer. Unweathered claystones and siltstones in the 
Shire member transmit water slowly. However, the uppermost 8 to 13 feet of the Wasatch 
Formation is weathered in some places, and the weathered rock is relatively permeable and 
capable of transmitting water more quickly than in the deeper bedrock. In many locations the 
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weathered zone and alluvium readily exchange water and have similar hydraulic 
characteristics. For this reason, the upper sediments of the Shire member with good hydraulic 
connection to the alluvium are considered part of the surficial flow system. Generally, however, 
the hydraulic conductivity of the unweathered claystones and siltstones in the Wasatch 
Formation are about 2 to 3 orders of magnitude lower than conductivities derived for the 
alluvium via aquifer pump tests (DOD 1999), indicating that the Shire member acts as an 
aquitard. 

 
The much lower hydraulic conductivities of the Shire member sediments impede the 
horizontal transport of any contaminants through this aquitard. Thus, the apparent migration of 
sulfate contamination as much as 3500 feet to the west of the former mill site (DOE 1992) 
was, to a large extent, the result of relatively rapid horizontal migration of this contaminant in 
the alluvium followed by downward movement into the Wasatch Formation (DOE 1992). 

 
In all of the investigations conducted by DOE, neither hydraulic heads nor water-chemistry data 
for the Molina Member of the Wasatch Formation, located directly below the Shire member, has 
been collected. This is because the Molina Member lies deeper than any of the Wasatch wells 
installed at the site, the deepest of which was well 0640 at 149 feet. Nor has it been 
encountered in any known wells drilled near the site (DOE 1999). Though the thickness of the 
Shire member at the site is unknown, the Site Observational Work Plan (SOWP) (DOE 1999) 
discusses measured thicknesses of its stratigraphic equivalent that are on the order of 
thousands of feet in other parts of the area surrounding Rifle. Sampling of the water quality in 
Shire member wells at the New Rifle site indicate that any contamination derived from the site’s 
former mill operations is limited to the uppermost part of the Shire and has not affected the 
Molina member. 

 
The 1992 remedial action plan (DOE 1992) reports that 28 monitor wells were installed in the 
Shire member in 1985. No contamination was detected in Wasatch Formation wells installed 
south of the Colorado River. This was expected south of the river partly because the Wasatch 
Formation dips between four to ten degrees to the northwest in the vicinity of the New Rifle site. 

 
As expected, contamination was detected at onsite Shire member wells, with measured uranium 
concentrations ranging from 0.0003 to 0.91 mg/L,and averaging about 0.001 mg/L (DOE 1992). 
The highest uranium concentrations in Wasatch Formation wells were measured at locations 
near the southwest corner of the former Southwest tailings pile, where most recorded 
concentrations exceeding the uranium MCL (0.044 mg/L) fell in the range of 0.2 to 0.5 mg/L. 

 
In support of the SOWP (DOE 1999), groundwater samples were collected in August 1998 and 
January 1999 at 13 on-site and downgradient monitor wells completed in the Wasatch 
Formation. The concentrations of nitrate, molybdenum, uranium, and gross alpha radiation 
were the only regulated constituents that exceeded their UMTRCA groundwater standards. 
Rather than measuring very high uranium concentrations at Wasatch wells in the vicinity of the 
former tailings piles, the highest uranium concentrations were detected in groundwater 
samples at wells 0208 and 0226, both of which are thousands of feet west of the piles. Most 
uranium concentrations at the two wells were just slightly above the 0.044 mg/L uranium 
standard. Uranium concentrations observed at well RFN–208 ranged from 0.056 mg/L in 
summer 1998 to 0.061 mg/L in early winter 1999. The maximum uranium concentration of 
0.106 mg/L was detected in August 1998 at well 0226, where the concentration subsequently 
decreased to 0.078 mg/L the following January. 
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The possible migration of uranium and molybdenum in the Wasatch Formation south of 
Interstate 70 can be analyzed by examining concentration data for these contaminants 
collected in 1999 at a cluster of wells located just north of Interstate 70, within the southernmost 
point of the uranium and molybdenum plumes shown in the attached Figures D.7.35 and 
D.7.36 from the 1992 remedial action plan (DOE 1992). The cluster consists of one alluvial well 
(0217) and four Wasatch wells (0206, 0627, 0628, 0529) screened at various depths, with the 
deepest well screen extending from 63 to 83 feet below the alluvial-Wasatch contact. The 
uranium concentration at alluvial well 0217 was 0.107 mg/L (DOE 1999) and the four uranium 
values in the deeper Wasatch wells were much lower, ranging from 0.001 to 0.006 mg/L. 
Similarly, the molybdenum concentration at well 0217 of 1.54 mg/L was much higher than 
molybdenum concentrations at the four screened intervals in the Wasatch Formation, which 
varied from 0.02 to about 0.07 mg/L. These results suggested that if relatively high 
concentrations of these constituents were at the time present in alluvium south of Interstate 70 
and just north of the Colorado River, the comparable concentrations in the underlying Shire 
member sediments were likely to be much lower. Taking into account the mentioned uranium 
concentration of 0.13 mg/L at alluvial well 0217 in 2015, it is logical to estimate that current 
concentrations in the Wasatch Formation south of Interstate 70 are still very low. Moreover, the 
low uranium and molybdenum concentrations measured in 1999 in the Shire-member wells in 
the cluster associated with alluvial well 0217 indicates that some of the elevated concentrations 
for these two constituents in the south end of their Wasatch Formation plumes shown in the 
1992 remedial action plan (attached Figures D.7.35 and D.7.36) were greatly reduced years 
later during the SOWP investigation (DOE 1999). 

The hydrogeology of the New Rifle site can be used to explain why a new POE location in the 
Wasatch Formation south of Interstate 70 is not practical. The Colorado River, with very large 
flows in comparison to the groundwater flows beneath the New Rifle site, is an exposure 
medium for all contamination migrating south from the site. As discussed in the current draft 
GCAP, the Colorado River acts as a regional sink, capturing all groundwater flow on both 
sides of and from beneath the river, including all flow in the Shire member of the Wasatch 
Formation as well as from the alluvial aquifer. As described in the SOWP (DOE 1999), the 
dilution provided by the flowing surface water reduces the contaminant concentrations in 
groundwater discharging from the site to levels that are indistinguishable from background 
river concentrations. Thus a POE well screened in the Wasatch Formation just several tens of 
feet north of the north bank of the river, which coincides with the south boundary of the IC 
area, would be monitoring contaminant levels that are almost immediately reduced to non-risk 
levels in the river. 

With the Colorado River acting as a regional sink, it is unrealistic for any contaminated 
groundwater to flow under the river from the New Rifle Site to the south side of the river, in 
either the alluvium or the Wasatch Formation. This can be seen in the attached Figure 5-9 
from the SOWP (DOE 1999), which shows a north-south cross section extending from the 
south border of the Taughenbaugh Mesa on the south side of the river Prefontaine Mesa 
north of Highway 6. As depicted in this figure, the thin layer of alluvium underlying the river is 
terminated on the south side of the river where it abuts against Wasatch Formation 
sediments. 
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DOE Action Planned: The GCAP will be revised to state that the surficial aquifer is the only 
aquifer affected by the former milling operations. It will clarify that the surficial aquifer incudes 
the alluvial aquifer and the hydraulically connected weathered upper Wasatch formation. No 
other changes are planned. The arguments above collectively explain how the draft GCAP 
summary can be reconciled with the characterization data in the 1992 remedial action plan. 
The hydrogeology of the site along with measured concentrations in Wasatch Formation wells 
in recent years indicate that contaminant levels in the exposure area directly south of Interstate 
70 pose no health risks. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP. 
  
NRC Comment 8: 

 
Comment: The technical basis provided is not sufficient to justify that the area west of the 
ponds has not been impacted by contaminated groundwater. DOE compares downgradient 
monitoring data to background values measured at the Old Rifle site to argue that areas west 
of the ponds has been minimally impacted by contaminated groundwater. DOE also 
performed geochemical analyses using stiff diagrams and activity ratios (ARs) to assert that 
the water east of the ponds was impacted but the water west of the ponds was minimally 
impacted. 
 Basis: There is no basis for using maximum background values at the Old Rifle site  

(0.067 mg/L uranium) to justify that the impact of contamination at the New Rifle site is 
limited in areal extent. New Rifle has two wells (0169, 0173), that based on the hydrologic 
data such as the flow direction and magnitude, would appear to be suitable for 
establishing background concentrations. As of November 2015 well 0169 had a uranium 
concentration of 0.02 mg/L, below the MCL of 0.044 mg/L. Activity ratios (ARs) of 
234U/238U were developed by DOE to help identify if observed contamination can be 
attributed to milling operations of if the contamination results from natural or other 
sources. The ARs are a useful tool to help develop understanding of the hydrogeological 
system. For example, as of November 2012 upgradient well 0169 had the highest 
observed AR of 1.87, again supporting its use as a background well for New Rifle. Wells 
proximate to the old mill site and tailings locations had ARs of ~1.0. However there is 
uncertainty associated with intermediate AR values (1.2 to 1.5) and their interpretation, 
especially for the more distant wells. ARs can reflect the degree of mixing between 
contaminated water and fresh water. DOE referenced Zielinski 1997, who used an AR of 
1.3 to distinguish the source of contamination. DOE selected a value of 1.2 without 
explaining why the lower value is appropriate. The still active distant wells (0170, 0172, 
0195, 0620) had ARs ranging from ~1.26 to 1.7 as of 2012. In 1998, the intermediate 
wells (0171, 0220, 0210, 0211) that have since been decommissioned had ARs of ~1.18 
to 1.68. Well 0172 had an AR value of 1.33 in 1998 and a value of 1.7 in 2012, indicating 
that there can be significant volatility in a relatively short amount of time. DOE also 
generated stiff diagrams in an attempt to determine geochemical differences in different 
monitoring locations. Well 0172 does appear to be impacted by activity associated with a 
nearby gas well. Otherwise the differences in the stiff diagrams are not significant. 
The time history plot of well 0195 suggests a plume of uranium has moved past well 
0195 location and is likely now in the area where the decommissioned wells are located 
and therefore no data is being collected. Uranium was >0.14 mg/L in 2002 and is 
currently <0.02 mg/L. Nitrate displays similar behavior (Nitrate was > 60 mg/L in 2002 
and is currently <1 mg/L). More strongly sorbing contaminants are being transported 
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more slowly through the system and have likely not yet reached well 0195. Past DOE 
documents have indicated the extent of contamination as reaching 5 km (3 miles) from 
the site. 

 Path Forward: Provide additional technical basis to support the use of an Old Rifle site 
maximum background value when the New Rifle site has existing upgradient wells. 
Otherwise, revise the extent of contamination attributed to past site operations in the 
GCAP to be consistent with previous documentation and currently observed time history 
plots and concentrations. As discussed in Comment 6, the protectiveness of the ACL’s for 
a POE at the western boundary must be established. 

 
DOE Response 8: Identification of a representative background uranium concentration for the 
3.5-mile-long alluvial aquifer at the New Rifle site is not as simple as adopting a measured 
concentration at a single up-gradient well, or just two up-gradient wells, adjacent to the site’s 
northeast corner. This is because there are other upgradient water sources of the groundwater 
in the alluvial aquifer, including the recharge from spring-fed surface water emptying onto the 
floodplain from northwest-trending watercourses incising Wasatch Formation sediments on 
Webster Mesa and Prefontaine Mesa, and direct groundwater discharge from the Wasatch 
Formation to the alluvial aquifer along the Wasatch Formation-alluvium contact. Though the AR 
values in water from these natural sources are expected to also be much larger than 1, the 
general chemistry of the water and the concentrations of metals such as uranium can differ 
significantly from the water chemistry at wells 0169 and 0173. This has bearing on the uranium 
concentrations used to represent background at the site, especially given that the mixing of 
water from these latter sources with groundwater stemming from recharge of river water on the 
east side of the site increases with distance to the west. Accordingly, the determination of a 
background uranium concentration for the New Rifle site involves more study than simply 
selecting measured concentrations near the site’s northeast corner at well 0169, which appears 
to be screened in groundwater that is supplied only by very fresh river water a short distance 
upriver from its location. 

 
The background value for uranium determined from a representative well associated with the 
Old Rifle site is illustrative of the fact that conditions in the alluvium near the Wasatch 
Formation–alluvium contact can exhibit uranium levels higher than the maximum contaminant 
level (MCL) of 0.044 mg/L. Data collected in support of DOE study on natural flushing at 
Old Rifle site (DOE 2011) helped to make this point clear. A background uranium concentration 
based on concentrations at wells in the floodplain area upgradient of the Old Rifle site are 
representative of the New Rifle site because they are the result of a mixture of waters from both 
the river and the Wasatch Formation along the floodplain’s north border. 

 
DOE has avoided using the temporal history of concentration data for well 0195, about 400 feet 
west of west Roaring Fork Pond, in an attempt to explain why the uranium concentration at this 
location dropped significantly since 2005. This drop can just as easily be explained by 
processes other than the passage of a uranium plume farther to the west in an area that 
contains decommissioned wells. For example, the declining uranium concentration could be 
attributed solely to natural dispersion and dilution processes in the aquifer. DOE disagrees with 
the use of historical concentrations at well 0195 to suggest the presence of high contaminant 
concentrations farther to the west of the well when there are no wells available to support such 
a hypothesis. 

 
DOE Action Planned: As requested, an explanation of the technical basis for supporting the 
use of an Old Rifle site maximum background level rather than existing New Rifle upgradient 
wells will be added. 
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NRC’s Reply   
 
This reply includes that for Comment 6 and Comment 13.   
 
DOE’s responses are inadequate.  For NRC to concur on the GCAP, NRC’s paths forward for 
Comment 6 and Comment 8 had asked that DOE provide additional technical basis supporting the 
revised conceptual model.1  DOE responses to Comments 6 and Comment 8 provided no new 
technical bases, as was requested by NRC, and summarily discounted NRC’s specified bases for 
the comments.  DOE did commit to providing an explanation for use of the maximum background 
level for the Old Rifle Processing Site rather than adding existing upgradient wells.  However, for 
reasons discussed below, NRC assumes that the proposed explanation would be like that in DOE 
(2011), which is insufficient.  
 
In brief, based on the historical documents including: (i) the 1994 Water Sampling and Analysis 
Plan (DOE, 1994), (ii) Final Site Observational Work Plan (DOE, 1999), (iii) 2003 Draft 
Groundwater Compliance Action Plan (GCAP) (DOE, 2003), (iv) 2005 Draft GCAP (DOE, 2005), 
(v) 2013 GCAP  (DOE, 2013), and (vi) the current 2016 GCAP (DOE, 2016)2, DOE’s conceptual 
site model (CSM) for the hydrogeology at the New Rifle Processing Site has evolved since the 
1990’s.  An evolving CSM is not a problem; in fact, a CSM should evolve as more information is 
acquired.  Furthermore, as stated in NRC’s basis for Comment 6, NRC does not disagree with 
DOE’s revised CSM; however, the information upon which the revised CSM is based, specifically 
that the aquifer quality in the western area is representative of natural background levels, is 
insufficient because the data may be interpreted differently under various scenarios and the one 
proposed by DOE is not conservative.   
 
First, DOE’s one line of evidence supporting the revised CSM is that uranium levels detected in 
groundwater at the downgradient wells3 fall within the range of naturally occurring background 
levels for the Old Rifle Processing site and that those levels are attributed to “naturally occurring 
processes in the Wasatch Formation sediments north of the floodplain” (DOE, 2019).  Based on 
Figure 6 (DOE, 2016), the background levels for the Old Rifle Processing site are derived from two 
wells, RFO-658 and RFO-292A.4  Based on information from DOE’s website5, the time-series of 
uranium levels detected at both wells are shown on by the following: 
 

                                                      
1 In Comment 6, NRC refers to a new model.  DOE’s response correctly points out that a new numeric model was not 
generated for this version of the GCAP.  In this response, NRC is clarifying that the prior reference to a “new model” was 
the revised conceptual site model rather than a numerical model.   
2 It should be noted that NRC has not yet concurred on a GCAP for the Rifle New Processing Site.   
3 The downgradient wells in the monitoring program are RFN-0172, -0195, -0620 and -170.  The downgradient wells are 
located off-site within the area for which the institutional controls have been applied.   
4 The Old Rifle Processing site background levels were based on more wells in the past.   
5 Data for figures in this report are from https://gems.lm.doe.gov/#site=RFNwww, accessed January 28, 2020 and 
February 4, 2020. 
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While DOE is correct that the maximum detected level was 0.067 mg/L at one well prior to 2008, 
the more recent data from those wells suggest that the background levels are below 0.4 mg/L. 
 
The time-series uranium data for the New Rifle Processing Site western downgradient wells are as 
follows: 
 

 
 
 
The distribution of temporal uranium data for the western downgradient wells is distinct from the 
data for the background wells at the Old Rifle Processing Site.  NRC agrees that because the 
observed levels “fall within the range of the Old Rifle Processing site background levels” it is 
possible that the levels reflect background at this location; however, this does not preclude the 
interpretation that the levels reflect the mixing with the uranium mill plume.  Furthermore, as stated 
in the NRC’s basis but summarily dismissed by DOE, the significant decrease in uranium levels at 
well RFN-0195 would generally be attributed to the passing of a uranium plume.  DOE’s 
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explanation in its dismissal is that the trend may be attributed “solely to natural dispersion and 
dilution processes in the aquifer.”  DOE’s explanation suggests that advection is not significant, 
and that diffusion is the controlling factor for changes in the levels.  For advection not to be 
significant, well RFN-0195 must be located within an area of the aquifer with a low hydraulic 
conductivity, such as an area that DOE has identified as a naturally reduced zone (NRZ) at the Old 
Rifle Processing Site (DOE, 2017).  However,  DOE does not incorporate NRZ’s in its CSM for the 
New Rifle Processing Site.  Furthermore, the pumping test results reported in the SOWP do not 
indicate a low conductivity at the location of well RFN-0195 (DOE, 1999).   
 
Temporal variation in the levels of several constituents associated with mill impacts may be 
interpreted as reflecting a westward migration of impacted groundwater.   For example,  as DOE 
noted the decrease in nitrate levels at well RFN-0195, the timing of an increase levels, the 
maximum levels observed, and a decrease to levels observed before the increase suggest a 
westward migration of a nitrate plume   
 
 

 
   
The temporal variation in levels of other constituents, such as molybdenum and selenium, is 
consistent with a westward  plume migration.   
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Assuming advection is the dominant transport mechanism, the important consideration is 
groundwater flow direction (i.e., whether flow is to the west parallel to the river, which is consistent 
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with DOE’s initial CSM, or southward toward the river which is consistent with the revised CSM) 
rather than fate and transport processes or the source of the uranium (i.e., naturally occurring 
background or mill related).  A westward migration “model” is supported by a review of the 
historical data for the other faster moving, routinely monitored, mill related constituents (i.e., 
ammonia and nitrate) for the western downgradient wells including those not currently being 
monitored.  A southern migration “model” is supported by DOE’s contention that recharge to the 
alluvial aquifer is through the discharge of groundwater from the Wasatch Formation along the 
northern border and the conceptual flow depicted on Figure 5 (DOE, 2016).  However, the 
information on which groundwater flow directions depicted on Figure 5 have not been provided. 
 
In its response to Comment 6, DOE acknowledged that the “limited number of wells west of the 
Roaring Fork Ponds and their wide spatial distribution are not conducive to the determination of 
local flow directions.”  NRC agrees that the limited data will not differentiate between the westward 
or southward flow models.  Furthermore, NRC acknowledges that installing and monitoring of 
additional wells in the downgradient area may not be practicable.  However, collecting information 
on surface water stages in the Colorado River, in combination with the limited groundwater 
elevations, may form a technical basis for either model by determining where the river may be a 
losing or gaining stream.6  However, no levels in the river were provided. 
 
Another line of evidence by DOE in support of the recent CSM is the U234/U238 activity ratio (AR).  
NRC agrees that the higher AR’s support naturally occurring levels, but the concern was a 
technical basis for AR values between 1.2 and 1.3 reflecting naturally occurring levels rather than 
mixing with mill-derived uranium because a technical basis was not provided by DOE’s response.7   
 
DOE’s third line of evidence for the western area wells being representative of naturally occurring 
background levels is an evaluation of the major ion concentrations.  As stated in the basis for 
Comment 8, NRC agrees that chemistry at the westernmost well RFN-0172 represents impacts 
from another plume; however, the chemistry does not discount the possibility of comingling 
plumes.  Although acknowledging “a limited possibility” that the historical elevated nitrate levels at 
the second-most westward well RFN-0620 may be attributed to mill-related contamination, DOE 
argues that the current levels are attributed to the local agricultural practices.  Again, no technical 
bases were provided to support this assertion or the possibility that a future plume may migrating 
through the area.  
 
Based on the above and DOE’s response, it appears that no additional technical information is 
available to provide a basis for the assertion that levels in the western area are entirely background 
values.  The problem is that DOE proffered a revised CSM that is based on an interpretation of 
data for which the underlying assumptions may be challenged.  Although assumptions in the 
original CSM also may have been accurate, the original CSM was conservative and the resulting 
IC’s and extension of the municipal water system to the affected area provided assurances for 
protectiveness of public health and safety and the environment.  The current groundwater 
compliance scheme incorporates the IC’s that are in effect and may be as effective.  However, 
accepting that the levels are entirely naturally occurring, in the future, monitoring of the western 
wells may be discontinued (based on the proposed GCAP).  If a plume were to be migrating in the 

                                                      
6 As discussed in the Reply to Comment 13 responses, the temporal nature of the water levels in the river needs to be 
evaluated as well. 
7 The technical basis in the GCAP was that the AR values for wells located in western area did not align with the trends 
determined by DOE for two mixing scenarios and therefore represent background.  However, a weakness in that 
argument is that three of the six data points were “exceptions” and two of those three exceptions had low AR values  
(approximately 1.2).  Furthermore, another scenario was not evaluated by DOE.  During a plume migration, uranium 
will be alternately sorbed and desorbed to the aquifer matrix.  While mill-derived uranium (i.e., AR of 1.0) will be 
sorbed, desorption may likely involved both mill-derived uranium and naturally occurring uranium.  Therefore, as a 
plume migrates farther from its source, the observed AR in the plume is likely to increase.      
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future, the lack of monitoring may negate the effectiveness of the compliance scheme.  Therefore, 
DOE should have addressed the second part of NRC’s original path forward (i.e., revise the extent 
of contamination attributed to past site operations in the GCAP to be consistent with previous 
documentation and currently observed time history plots and concentrations).   
 
A CSM that acknowledges the historical impacts of past site operations as well as incorporates the 
observed impacts due to remedial activities and current site use will aid in a compliance scheme 
that will be protective in the future.  To aid DOE, NRC staff is providing the following 
comments/questions that should be addressed:   
 

(1) Characterize areas in which the Colorado River is a gaining or losing stream.  This 
determination should be based on measured elevations of groundwater at the existing 
monitoring well network and estimates of surface water levels in the Colorado River. 

(2) Evaluate the effect of seasonally high-water levels in the river on the constituent fate and 
transport.  It may be that the effect is of a short duration such that the impact is negligible.  
However, based on the 2011 DOE Data Validation Reports, the high-water levels resulted 
in flooding of the wetlands and ponds which may have an impact on the long-term fate 
and transport of constituents. 

(3) In the past, the gravel operations included dewatering activities and the discharges from 
those activities.  How did the dewatering activities affect the fate and transport of 
constituents?  What is the likelihood of similar activities in the future?   

(4) During construction of the City’s wastewater treatment facility, the groundwater within the 
known impacted area was pumped to dewater the subsurface.  DOE was likely aware of 
the activities based on the more frequent monitoring of the compliance wells and the 
installation and monitoring of additional wells during that construction period.  Please 
provide information on how DOE ensured compliance with the IC’s that prohibited use of 
groundwater from the site for any purpose.  The information should include constituent 
levels and location of the discharge. 

(5) The GCAP states that offsite well RFN-0172 includes non-mill-related impacts consisting 
of volatile organic compounds (VOCs) and significant increases in major ion 
concentrations (salts).  The GCAP attributes those impacts to past spills by others and 
references DOE (2012).  In DOE (2012), DOE states that the VOCs were slightly elevated 
and, according to representatives of the property owner, attributed to petroleum residue in 
a mud pit associated with the nearby gas wells.  In addition, DOE reports that, according 
to representatives of the property owner, the mud pit has undergone remediation.  In the 
GCAP (DOE, 2016), DOE states that “there is a distinct possibility that elevated ion 
concentrations seen at well 0172 can be attributed to upward-migrating, high-salinity 
waters originating in deeper parts of the [underlying] Wasatch [Formation]” and based on 
studies in the area, the “gas production wells” provided the most likely mechanism for 
transport of the saline waters.  Based on the data validation reports between 2010 and 
2012, the sampling personnel reported petroleum odors, including strong petroleum 
odors, for the groundwater samples from well RFN-0172.  Given this information, the 
VOC levels may have been quite significant for several years.  DOE should evaluate the 
impact of comingling of the plumes on the uranium fate and transport.   

(6) The uranium concentrations in the surface water of the ponds are slightly higher than the 
concentrations measured at the two immediately “upgradient” wells (0.1-0.2 mg/L 
compared to <0.1 mg/L: see graphs below).  Please explain the increase in levels in 
surface water (e.g., evaporation, upgradient concentration in alluvium not monitored, 
upward migration from the Wasatch) and the potential for migration to the western area.      
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NRC Comment 9: 

 
Comment: The quitclaim deed for the former mill site indicates that any habitable structures 
constructed on the property shall employ a radon ventilation system or other radon mitigation 
measures. The city of Rifle constructed a waste water treatment facility and associated structures 
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on the former mill site. The radon mitigation measures and monitoring data for radon resulting 
from residual radioactive material and contaminated groundwater is not provided in 
the GCAP. 
 Basis: Subpart A, §192.02 (b)(2), states that releases of radon to the atmosphere must 

not result in an increase in the annual average concentration of radon-222 in air at or 
above any location outside the disposal site by more than one-half picocurie per liter. 
Subpart B, §192.12 (b)(1), states that radon decay product concentrations must not exceed 
0.02 WL in any occupied or habitable building. 

• Path Forward: Describe the radon mitigation measures taken at the city of Rifle waste 
water treatment facilities as well as the results of radon monitoring performed within these 
structures. Provide inspection procedures used to verify that the requirements for 
protection from radon are being achieved. 

 
DOE Response 9: Ultimately, the City of Rifle and the Colorado Department of Public Health 
and Environment (CDPHE) are the regulatory agencies with the responsibility and authority to 
enforce the ICs. 

 
DOE Action Planned: DOE will contact City of Rifle personnel. This contact will provide 
descriptions of the radon mitigation measures and monitoring practices for the wastewater 
treatment plant buildings and support structures. DOE will work closely with the City and the 
State, in a supporting role, toward the successful implementation of ICs. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP.  Please note that NRC understands that the City of Rifle has ultimate 
responsibility for enforcement of the IC’s; however, NRC expects DOE to ensure that, if the ICs are 
compromised, action is taken by DOE to bring the site back into compliance with all applicable 
requirements.  The NRC concurrence on a groundwater remedy relying on IC’s is based on 
continued compliance with the ICs, and, if there is no reasonable assurance of that compliance, an 
alternate strategy may be needed.  
 
NRC Comment 10: 

 
Comment: The proposed location of the POC wells may not account for uncertainty in the 
present groundwater flow directions or for future groundwater flow patterns. In addition, areas 
of highest residual radioactive material (which could result in future groundwater 
contamination) should be described. 
• Basis: DOE indicated that wells 0664, 0669, 0659, and 0217 are located outside and 

downgradient from the secondary source areas. There are no active monitoring wells 
located due south of the former mill site area, which may be a flow direction for 
contaminated water depending on the climatic conditions and associated river stage. 
Appendix D of the DOE RAP identifies stream sediments contaminated at up to 149 pCi/g 
Ra-226 (DOE, 1992). It is not clear if those sediments were remediated or exactly where 
on the site the contamination was observed. If those locations coincide with the locations of 
discharge of contaminated groundwater, then residual radioactive material would contribute 
to the risk at this POE. 

• Path Forward: Include a POC monitoring well in the area due south of the former mill site. 
Describe the final status of the site after surface reclamation with an overlay map from 
verification activities showing Ra-226 concentrations in each survey unit. 
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DOE Response 10: Historical records of hydraulic head and contaminant concentrations in 
soil and groundwater at the New Rifle site do not support the recommendation to include a 
point of compliance (POC) monitoring well in the area due south of the former mill site. Unlike 
the existing POC locations of wells 664, 669, 658, and 217, areas directly south of the former 
mill site are not immediately outside of and downgradient of the locations that contain the 
greatest amounts of residual contamination. Accordingly, some of the highest concentrations 
in groundwater have regularly been monitored at the four existing POC wells over the past 
15 years, whereas the concentrations are substantially less at well 0216, which lies more 
directly south of the former mill site, on the southeast corner of the former evaporation ponds 
and directly south of the former ore storage area. 

 
Contaminant concentrations collected at site wells, particularly the four proposed POC wells, 
support the historical observations that dominant groundwater flow direction in the vicinity of 
the former mill site is toward the south-southwest, southwest, and west-southwest. This can 
be observed at POC well 0217, located immediately southwest of the former Southwest 
tailings pile, where uranium concentrations persistently range between 0.1 and 0.16 mg/L 
(Figure B-37 in the GCAP). In contrast, uranium concentrations at well 0216 generally range 
between 0.01 and 0.04 mg/L. 

 
In the unlikely event that flow directions in the alluvial aquifer on and near the former mill site 
were to permanently change to a due-south direction, contaminants migrating directly south of 
the former tailings piles, the gypsum and vanadium pond footprints, and the former evaporation 
ponds, would not create exposures that pose health or environmental risks. As described in the 
response to NRC Comment 7, the Colorado River is the medium of exposure for any 
contaminants migrating southward from the former mill site. Correspondingly, it is widely 
understood that dilution of contaminated water discharging to the river along its north bank 
renders the concentrations of any constituents, such as radium-226 (226Ra), to benign levels 
that are indistinguishable from the background concentration in river water. The response to 
Comment 7 also describes how the Colorado River acts as a regional sink for groundwater in 
both the alluvium and the Shire member of the Wasatch on both sides of the river, which 
eliminates any possible exposures in Wasatch Formation sediments south of the river. Given 
that the north bank of the river coincides with the south boundary of the IC area, selection of a 
POC well directly south of the former mill site appears impractical. 

 
DOE Action Planned: DOE will expand the discussion of proposed POC wells in the GCAP. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP. 
 
NRC Comment 11: 

 
Comment: DOE selected a reference dose (RfD) for vanadium (0.0009 mg/kg-d) that has been 
under review since 2011 and is an order of magnitude less the value that would be obtained 
from the Integrated Risk Information System (IRIS). 
• Basis: A reference dose for vanadium that has been under review since 2011 was 

selected rather than, as will all other COC’s, selecting the current value from IRIS. If the 
current value from IRIS is selected, then the maximum RBC (1.74 mg/L) would be 
approximately equal to the maximum observed in persistent ponds (1.68 mg/L) and 
substantially less than the maximum observed in upgradient groundwater (14.3 mg/L). 
The proposed vanadium ACL of 52 mg/L would be much higher than the maximum RBC. 
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• Path Forward: Provide a basis for using a reference dose that is under review, including a 
plan to revise the vanadium RBC if the under review reference dose is not formally 
adopted. Demonstrate how the proposed vanadium ACL of 52 mg/L will result in 
concentrations at the POE that will not exceed the RBC. 

 
DOE Response 11: If the current IRIS RfD were used to calculate a maximum RBC, that RBC 
would be an order of magnitude higher than the one included in the GCAP (i.e., 174 mg/L). DOE 
used the lower RfD to be more conservative and more protective in the evaluation. The RfD is 
essentially the maximum safe intake of a chemical. The lower the RfD, the lower the 
concentration that is considered safe. If the lower RfD is adopted by EPA, pending completion of 
their review of vanadium, results of the GCAP evaluation should still remain valid. 

 
DOE Action Planned: The use of a conservatively lower RfD for vanadium, though the value is 
still under review, will be clarified in the GCAP. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP.  
 
NRC Comment 12: 

 
Comment: DOE’s groundwater monitoring program indicates that downgradient monitoring 
wells will be analyzed for ammonia, nitrate, molybdenum, and uranium only, as other COCs 
have never been detected in the wells. Other far-downgradient wells may be eliminated or 
monitored less frequently. DOE also indicated that if monitoring indicates that the plume has 
spread beyond current plume boundaries that the sampling plan can be reevaluated and 
adjusted. DOE did not provide adequate technical basis for the proposed compliance 
implementation strategy. 
• Basis: The plan does not address why it is appropriate to eliminate slower moving 

contaminants from the monitoring program. Just because slower moving contaminants 
have not been observed to date, does not mean they are not expected to be observed in 
the future. DOE did not provide contaminant plume maps (such as those generated in 
1992) to justify the current extent of contamination and therefore provide support for the 
proposed monitoring strategy. In addition, it is not clear how DOE would determine that the 
plume has spread beyond current boundaries if the monitoring system is not around the 
boundaries of the current plumes. 

• Path Forward: Provide additional basis for removing the slower-moving contaminants 
from the monitoring program or otherwise include them. Provide contaminant plume 
maps demonstrating the current extent of contamination. Describe how the proposed 
monitoring system is sufficient to identify when the plume has spread beyond the current 
plume boundaries. 

 
DOE Response 12: DOE is not proposing to eliminate the slower moving constituents 
completely from the monitoring network. DOE proposes to monitor for these constituents in 
onsite and immediately downgradient wells, including proposed POC wells, as well as in POE 
locations. If concentrations of slow-moving constituents begin to increase in downgradient wells, 
these constituents will be added as analytes in the farthest downgradient wells in the monitoring 
network. Suggested changes for the analyte list are based on cost efficiency—reducing field 
labor for sample collection and analytical costs, while maintaining the locations that will reveal 
constituent movement. Spot plots and time-concentration graphs for all COCs are provided in 
Appendix B. 
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DOE Action Planned: DOE will continue analyses for all analytes at all well locations. 
 

NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP; however, DOE must be clear that removal of the downgradient wells 
will be substantial change in the GCAP, a change which would require concurrence by NRC.   

 
NRC Comment 13: 

 
Comment: The dynamic nature of the groundwater flow in the alluvial aquifer was not 
adequately addressed in the report. A general description of the alluvial (e.g., groundwater 
occurrence, depth, flow direction, hydraulic conductivities, recharge, and groundwater 
interaction with the Colorado River) is provided in the report as part of its site conceptual model, 
but field groundwater level monitoring data and a detailed evaluation of ground water flow are 
not included or discussed in DOE’s strategy. 
• Basis: The GCAP provided by DOE indicates a significant transient nature of the 

groundwater flow and raises concerns about the ability of natural flushing as the 
groundwater remedial strategy for meeting site protection standards within the remaining 
compliance period at the site. This concern arises because the large increase in 
groundwater level (e.g., 5 ft or more) causes additional leaching of residual contamination 
located in the fine-grained materials as they become saturated. NRC staff is also 
concerned about the impact of an elevated water level in the Colorado River during each 
spring on the movement of the contaminated groundwater near the river and effectiveness 
of the natural flushing at the site. The groundwater discharges to the Colorado River along 
the southern site boundary. As the water level in the Colorado River rises above the water 
level in the adjacent aquifer during each spring, the groundwater reverses its flow direction 
near the river as the river begins to recharge the aquifer, which may create an immobile or 
stagnation zone in the alluvial aquifer along the river. This immobile zone with 
contaminated groundwater may adversely impact the site flushing strategy, with the extent 
of impact depending on the persistence of the immobile zone. 

• Path Forward: Provide groundwater level measurement data collected from the site, 
including the elevation contour maps, and perform an evaluation on the spatial and 
temporal variation of groundwater flow. In order to evaluate the spatial and temporal 
characteristics of a potential immobile zone in the alluvial aquifer along the river, it may be 
necessary to collect additional water levels through installing multi-level piezometers near 
the river to assess the vertical hydraulic gradient. 

 
DOE Response 13: It is important to point out that, in contrast to the mention of a flushing 
strategy in the Basis statement above, the compliance strategy described in the draft GCAP 
revision is ACLs with continued monitoring and institutional controls. Natural flushing is not 
part of the revised compliance strategy. 

 
DOE believes that a detailed evaluation of changing water levels over time will not provide 
evidence for contaminant mobilization that has not already been described. The secondary 
sources exist in a variety of forms and are likely to be seen not only in the area of former milling 
activity or in fine-grained sediments above the coarser alluvium, but also in alluvial sediments 
that are relatively short distances downgradient of the former tailings and mill locations. There 
are no increased risks to human health or the environment resulting from the presence of 
secondary sources or from contact of groundwater with secondary sources during seasonal 
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high-river flows in the Colorado River because the secondary sources are confined within 
the IC area. 

 
The draft GCAP adequately described the effect of rising river levels each spring and early 
summer on concomitant changes to groundwater levels and how these seasonal influences 
are reversed relatively quickly as river flows return to those observed in nonsnowmelt months. 
The GCAP did not mention the formation of any stagnation or immobile zones in response to 
the seasonal high-river conditions, because no such zones are created. As stated in the draft 
GCAP, the penetration of river water into the aquifer is limited to several tens of feet during the 
increase in river elevation. This is because the water entering the aquifer from the river is 
traveling at a much slower rate than the pressure pulse from the river that raises groundwater 
levels. In a previous study of the Old Rifle site, observations of the concentrations of 
constituents representative of river water at a well located about 100 feet from the river 
indicated that the river water never reached the well, including during a year of persistently 
high snowmelt runoff in the river. The flushing of groundwater contamination to the Colorado 
River begins again with the passage of spring snowmelt runoff in the river. If solid-phase 
contamination in fine-grained alluvium is mobilized as a solute as a result of the temporary 
increases in groundwater elevation, concentrations in the groundwater discharged to the river 
can also temporarily increase. A detailed study of how flow directions change in response to 
hydrologic stresses and contribute to a dynamic groundwater system will have no bearing on 
the “no remediation and ACLs” strategy that is proposed for the New Rifle site. 

 
DOE Action Planned: Seasonal changes in groundwater level related to snowmelt and river 
flow and associated potential secondary sources of contamination will be described in more 
detail. However, the compliance strategy of no remediation with ACLs will not be impacted by 
the results. 

 
NRC’s Reply   
 
DOE’s response is inadequate. During the 2011 and 2014 high water events, wetland areas and 
the ponds were flooded which ultimately will impact the fate and transport. See reply to Comment 
8.   
 
NRC Comment 14: 

 
Comment: The discussion on the site conceptual groundwater flow model in the GCAP does 
not include any results of hydrogeologic investigation for the area across from the site (south of 
the Colorado River). There is no indication of presence of any monitoring wells 
(e.g., Figure 4). 
• Basis: As illustrated in Figure 5 of the GCAP, the site alluvial aquifer is recharged at 

the east site boundary from the Colorado River. The aquifer also may receive a 
significant amount of water from the Wasatch Formation along its north border. There is 
possibility that part of the impacted groundwater in the alluvial aquifer from the site may 
migrate underneath the Colorado River, depending on the magnitude of groundwater 
hydraulic gradients in the alluvial aquifer system. It’s not clear whether this hypothesis 
has been addressed. 

• Path Forward: Submit results or analysis from previously conducted site hydrogeologic 
characterization of the alluvial aquifer in the area south of the river, if they exist, and 
demonstrate that the impacted groundwater from the site will not likely migrate off site and 
impact the alluvial aquifer across the river. Otherwise, install monitoring wells to determine 
the groundwater flow and other hydraulic parameters if necessary (also see RAI 
Comment 10). 
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DOE Response 14: As discussed in the DOE response to Comments 7 and 10, the Colorado 
River acts as a sink for all alluvial and Wasatch Formation groundwater in an expansive region 
encompassing the New Rifle site. This includes the groundwater flowing northward to the river 
in the Wasatch Formation on the river’s south side, beneath Taugenbaugh Mesa. This 
discharge mechanism, from both sides and beneath the river, assures that contaminants 
beneath the New Rifle site will not flow under the river and impact alluvium on the river’s south 
bank. The sharp escarpment on the river’s south side consists of the Taugenbaugh Mesa and 
Mancos Shale formations. No alluvium is present on the river’s south bank above the river 
stage. This observation is illustrated in the geologic cross section presented in Figure 5-9 of 
the SOWP. As a result, there is virtually no alluvial groundwater south of the river that could 
receive contamination from river underflow. 

 
DOE Action Planned: The hydrogeologic setting for the south side of the river will be given a 
more detailed description in the GCAP. 

 
NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP. 
 
NRC Comment 15: 

 
Comment: The subsurface contamination source at the site is not adequately characterized. 
The current concentrations of chemical of concerns in the groundwater based on the on-site 
monitoring wells have not been decreasing at the originally projected rate after a decade of 
monitoring. High levels of contaminant concentrations are persistent in the groundwater in the 
source areas at the site (e.g., wells 0855 and 0658). As discussed in the DOE GCAP, the 
previous removal of tailings and contaminated surface soils and other materials based on 
radium-226 cleanup standard have left elevated levels of arsenic, molybdenum, 
selenium, uranium, and vanadium beneath the former tailings piles and other areas (e.g., 
former evaporation, gypsum and vanadium ponds). There has a limited investigation 
conducted to understand the magnitude and extent of this residual soil contamination at 
the site. 
• Basis: The currently proposed ACLs as discussed in the GCAP were based on a statistical 

analysis of groundwater monitoring data from source area of the site. As indicated by the 
GCAP, NRC-approved ACLs for Title II sites are most commonly set based on maximum 
groundwater concentrations associated with source areas at a site. The source term for all 
contaminants of concern is required to be adequately characterized (NRC 2003), which 
should provide reliable estimates of the release rates of hazardous constituents. Given the 
limited characterization of the residual contamination source and geochemical process in 
the aquifer system, a further definition of the contamination source term and understanding 
of geochemical reactions in the aquifer may help evaluate the natural flushing strategy and 
increase the confidence on the proposed ACLs for the site. 

• Path Forward: Conduct a targeted field soil sampling in the source areas at the site to 
further define the magnitude and extend of contaminants, including arsenic, 
molybdenum, selenium, uranium, and vanadium. 

 
DOE Response 15: In response to the mention of a natural flushing strategy in the basis 
portion of this comment, it bears repeating that this GCAP is not proposing a flushing approach 
to compliance. Rather the proposed strategy is ACLs with continued monitoring and 
institutional controls. 
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The reasons for the persistence of relatively high contaminant concentrations associated with 
former source areas (i.e., tailing piles and mill-related ponds) were described in the SOWP and 
other investigations of groundwater at the New Rifle site, such as the 2010 analysis of 
vanadium contamination beneath the former mill site (DOE 2010). Sections 4.5 through 4.5.2 of 
the SOWP (DOE 1999) discusses the methods used to collect subpile soil samples in 1996 and 
determine their weight-per-unit-weight concentrations of arsenic, molybdenum, selenium, 
uranium and vanadium. The investigation involved the collection of three samples, one each 
from three boreholes. Two of the boreholes were drilled close to well 0658 in the former 
footprint of the tailings pile and the third was near well 0216, in the center of the former 
evaporation ponds. The derived concentrations suggested that continued leaching of the 
subpile soils would produce elevated aqueous concentrations of the evaluated contaminants for 
many years. The precise mechanisms by which mobilization of the contaminants would occur 
were not identified. 

 
Though geochemical reactions might be involved in the release of contaminants from the solid 
phase to the aqueous phase, there are many mechanisms, some of which are strictly physical, 
that are potentially responsible for mobilizing dissolved forms of contamination. Most of these are 
typically slow processes relative to the total time required to completely remove the solid-phase 
constituents. 

 
DOE agrees that it is important to identify release rates from the secondary sources 
underlying the former mill site. Unfortunately, it has been DOE’s experience that such rates 
cannot be adequately quantified from laboratory studies or at the experimental-plot scale 
encompassing 2500 square feet or less. Instead, the release rates become more evident 
through the modeling of contaminant transport at the site scale, using trial-and-error methods 
to identify which source-term parameters produce plumes that approximate those observed in 
the field. The flow and transport model that was used to match observed uranium plume 
movement in support of the SOWP (Appendix D in DOE 1999) was calibrated by attempting 
to match uranium concentrations collected at the Roaring Forks gravel pond between 
October 1991 and January 1999. Unfortunately, the method used to simulate source releases 
and the resulting release rates for uranium were not identified. 

 
Quantification of source terms in groundwater transport is further complicated by the fact that 
release rates typically vary over time, both in response to changing solid-phase concentrations 
and total volume as well as seasonal or yearly variations in hydrologic conditions. Accordingly, 
as suggested in this NRC comment, it is important to identify and quantify the extent 
(i.e., volume) of the contaminants as well as the concentration magnitudes that characterize 
the source term. The methods applied in the SOWP (DOE 1999) to measure subpile source 
concentrations at the site were not intended to produce reliable estimates of source volumes 
or total source mass. 

 
Further detailed studies of the physical and geochemical phenomena associated with slow 
contaminant mobilization will not change the general conclusion that contaminant 
concentrations are likely to exceed applicable standards for many decades in the future, and 
that a compliance strategy of no remediation and ACLs makes the most sense for the New Rifle 
site. 

 
DOE Action Planned: DOE will develop a more-detailed description of methods used to 
quantify subpile soil concentrations at the New Rifle site and the calculated results. 
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NRC’s Reply   
 
NRC finds DOE’s response acceptable and that NRC’s concurrence on the GCAP will be based on 
the revised text in the GCAP. 
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Notes:

1. Data were downloaded from the Colorado Department
   of Natural Resources Decision Support Systems (CDSS)
   on 6/10/2020 from
   https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer

2. Wells shown on figure and associated table represent
   known locations within a 1 mile radius of the New Rifle
   Site Institutional Control Boundary.

3. Well permit status noted as application denied, application
   withdrawn, or permit canceled were not included on the
   figure or accompanying table. Wells noted as abandoned
   are not included on the figure or accompanying table. Well
   permit status noted as permit expired or well permits that
   have expired without construction/completion details are
   included in accompanying table and symbolized accordingly
   on the figure. 

4. To facilitate identification of potential groundwater users
   other than monitoring by the US Department of Energy,
   existing wells installed by the US Department of Energy
   are included on the figure as reference, but are not shown
   on the corresponding table.
   
5. DOE monitoring wells are labeled by location
   identification number while other locations identified in
   the CDSS search are labeled by well permit number.
   If no permit number was present, locations are identified
   by contact name.
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Summary of New Rifle Site Well Search Results
New Rifle UMTRA Title I Processing Site

Rifle, Colorado

Location 
Relative to IC 
Boundary

Permit Number Permit Status Contact Name Permit Category Use Permit Issued Date
Permit 

Expiration Date
Latitude Longitude Location Accuracy Construction Date

Last Pump 
Installed Date

Well Completion 
Depth (feet)

Top of Perforated 
Casing Depth 

(feet)

Bottom of 
Perforated Casing 

Depth (feet)

Permitted Yield
 (GPM)

Permit Information 

Within IC 10815‐R UMETCO MINERALS CORP General Purpose Irrigation 39.521923 ‐107.830126 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/9113581
Within 1 mile of IC 11075‐ Well Constructed DUPEY, JOHN Residential Domestic 39.5313 ‐107.801783 Spotted from quarters 4/10/1962 31 https://dwr.state.co.us/Tools/WellPermits/9113583
Within 1 mile of IC 113423‐ Well Constructed FREDERICKS, JOSEPH O Residential Domestic 39.504657 ‐107.834631 Spotted from section lines 11/23/1981 300 https://dwr.state.co.us/Tools/WellPermits/9114602 
Within 1 mile of IC 113605‐ Well Constructed EDGE JACOB V II & KRISTINE K Residential Domestic 4/10/1980 4/10/1982 39.502957 ‐107.847105 Spotted from section lines 10/28/1980 135 85 125 https://dwr.state.co.us/Tools/WellPermits/0005152 
Within 1 mile of IC 116581‐ Well Replaced STEED, RAYMOND C Residential Domestic 10/14/1980 10/14/1982 39.501751 ‐107.853265 User supplied 12/11/1981 https://dwr.state.co.us/Tools/WellPermits/0208287B
Within 1 mile of IC 116581‐‐A Well Constructed BASHON RAY R & ROBIN S Residential Domestic 2/14/2003 2/14/2005 39.50056 ‐107.851481 User supplied 2/15/2003 165 145 160 https://dwr.state.co.us/Tools/WellPermits/9501391 
Within 1 mile of IC 116581‐‐A Well Constructed POTTER, JEFFREY D. Residential Domestic 2/14/2003 2/14/2005 39.50056 ‐107.851481 User supplied 2/15/2003 165 145 160 https://dwr.state.co.us/Tools/WellPermits/9501391 
Within 1 mile of IC 116581‐‐A Well Constructed REIDER, LINDA S. Residential Domestic 2/14/2003 2/14/2005 39.50056 ‐107.851481 User supplied 2/15/2003 165 145 160 https://dwr.state.co.us/Tools/WellPermits/9501391 
Within 1 mile of IC 116792‐ Well Constructed STEED, RAYMOND C Residential Domestic 10/20/1980 10/20/1982 39.501139 ‐107.849368 Spotted from section lines 12/11/1981 https://dwr.state.co.us/Tools/WellPermits/0208287C
Within 1 mile of IC 11730‐ Well Constructed ELDER, MARY E Residential Domestic 39.527627 ‐107.806339 Spotted from quarters 6/13/1962 38 https://dwr.state.co.us/Tools/WellPermits/9113588
Within IC 117375‐ Well Constructed CLOUGH, W F Residential Domestic 11/28/1980 39.525361 ‐107.844379 Spotted from section lines 6/1/1981 6/30/1981 175 155 175 15 https://dwr.state.co.us/Tools/WellPermits/0209778
Within 1 mile of IC 117935‐ Well Replaced MARSH SR RUSSELL C Residential Domestic 1/20/1981 1/20/1984 39.510449 ‐107.820975 Spotted from section lines 11/13/1984 1/18/1984 120 10 https://dwr.state.co.us/Tools/WellPermits/9114629 
Within 1 mile of IC 117935‐‐A Well Constructed DE JESUS SERNA SERNA, JOSE Residential Domestic 6/4/2002 6/4/2004 39.510449 ‐107.820975 Spotted from section lines 6/6/2002 6/13/2002 224 210 222 10 https://dwr.state.co.us/Tools/WellPermits/9501153 
Within 1 mile of IC 119252‐ Permit Issued PIPER, D A Residential Domestic 4/16/1981 39.505537 ‐107.841635 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0213349
Within 1 mile of IC 122722‐ Well Constructed MCCAIN, MICHAEL Residential Household use only 10/14/1981 39.504601 ‐107.849141 Spotted from section lines 2/1/1982 6/14/1984 300 80 300 0 https://dwr.state.co.us/Tools/WellPermits/0216235 
Within 1 mile of IC 126177‐ Well Constructed LOWE KATHLYN A/DONALD R GERMANO Residential Household use only 6/28/1982 6/28/1984 39.499556 ‐107.863927 Spotted from section lines 8/24/1982 80 70 80 https://dwr.state.co.us/Tools/WellPermits/0224366 
Within 1 mile of IC 128264‐ Permit Issued ERTL, J Residential Domestic 11/26/1982 39.515143 ‐107.8251 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0221925
Within 1 mile of IC 13851‐R Well Constructed JUHAN, JOE T General Purpose Irrigation 4/26/1960 39.490844 ‐107.867113 Spotted from quarters 10/31/1953 210 https://dwr.state.co.us/Tools/WellPermits/9113628 
Within 1 mile of IC 146294‐ Well Constructed MARTINEZ JIMMY & VICKY L Residential Domestic 12/3/1986 12/3/1998 39.502981 ‐107.854865 Spotted from section lines 10/6/1987 225 135 225 https://dwr.state.co.us/Tools/WellPermits/0268458 
Within 1 mile of IC 147634‐ Permit Issued PETERS, TODD Residential Household use only 4/24/1987 4/24/1989 39.502981 ‐107.8549 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0274376
Within 1 mile of IC 151226‐ Well Constructed BROCK, BETH E Residential Domestic 5/19/1988 39.511585 ‐107.822962 Spotted from section lines 6/6/1988 160 80 140 https://dwr.state.co.us/Tools/WellPermits/0287730 
Within 1 mile of IC 17236‐MH Well Constructed NEW CASTLE ENERGY CORP Monitoring Hole (Notice of Intent) Monitoring/Sampling 2/19/1991 5/19/1991 39.507058 ‐107.860361 Spotted from quarters 2/14/1991 20 https://dwr.state.co.us/Tools/WellPermits/0017236 
Within 1 mile of IC 174242‐ Well Constructed BRADY LAWRENCE GENE JR & ANGELA EVELYN Residential Domestic 11/1/1993 11/1/1995 39.503102 ‐107.85214 Spotted from section lines 3/2/1994 180 145 180 https://dwr.state.co.us/Tools/WellPermits/0360203 
Within 1 mile of IC 178233‐ Well Constructed KETTERMAN, CHUCK Residential Domestic 5/25/1994 5/25/1996 39.501989 ‐107.855127 Spotted from section lines 6/16/1994 8/6/1994 144 120 140 15 https://dwr.state.co.us/Tools/WellPermits/0368767 
Within 1 mile of IC 18694‐MH Permit Issued KNAUS, DALLAS H Monitoring Hole (Notice of Intent) Monitoring/Sampling 2/19/1992 5/19/1992 39.512946 ‐107.829603 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0018694
Within 1 mile of IC 19190‐ Well Constructed GOODALE, V D Residential Domestic 4/6/1964 39.53312 ‐107.794881 Spotted from section lines 4/8/1964 31 https://dwr.state.co.us/Tools/WellPermits/9113711 
Within IC 19230‐MH Permit Issued WILLIAMS FIELD SVCS % ENVIRO 25 Monitoring Hole (Notice of Intent) Monitoring/Sampling 6/5/1992 9/3/1992 39.525379 ‐107.836905 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0019230 
Within IC 19287‐ Well Constructed CLOUGH, L W Residential Domestic 39.527541 ‐107.824949 Spotted from quarters 4/16/1964 28 https://dwr.state.co.us/Tools/WellPermits/9113714
Within 1 mile of IC 19‐GX NA SNYDER, DAN Geoexchange System Loop Fields Geothermal 39.53576 ‐107.80977 Spotted from section lines 5/22/2007 600 https://dwr.state.co.us/Tools/WellPermits/3615482I
Within 1 mile of IC 20506‐F Permit Issued ALCORA MATERIALS CO Gravel Pit Other 2/6/1976 2/6/1977 39.522293 ‐107.803945 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0067325
Within 1 mile of IC 205921‐ Well Constructed DOTSON KIRK R & PATRICIA K Residential Domestic, Stock 10/15/1997 39.49532 ‐107.864918 Spotted from section lines 11/15/1959 100 https://dwr.state.co.us/Tools/WellPermits/0032012 
Within 1 mile of IC 206279‐ Well Constructed LANGAN, SHANE O. Residential Domestic 2/9/1998 2/9/2000 39.506268 ‐107.809866 Spotted from section lines 4/21/1998 10/21/1999 180 155 175 10 https://dwr.state.co.us/Tools/WellPermits/0426622 
Within 1 mile of IC 206279‐ Well Constructed LANGAN, SUZANNE M. Residential Domestic 2/9/1998 2/9/2000 39.506268 ‐107.809866 Spotted from section lines 4/21/1998 10/21/1999 180 155 175 10 https://dwr.state.co.us/Tools/WellPermits/0426622 
Within 1 mile of IC 209725‐ Well Constructed PEARSON GEORGE & CARIS Residential Domestic 5/20/1998 39.496997 ‐107.862722 Spotted from section lines 4/25/1964 75 https://dwr.state.co.us/Tools/WellPermits/0428181A
Within 1 mile of IC 221943‐ Well Constructed LEO, GAYE Residential Domestic 1/12/2000 1/12/2002 39.510702 ‐107.803983 Spotted from section lines 2/4/2000 130 90 125 https://dwr.state.co.us/Tools/WellPermits/0455508 
Within 1 mile of IC 23102‐F Permit Expired SAVAGE, JOHN General Purpose Domestic, Stock 12/14/1977 39.49536 ‐107.872507 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0084586
Within 1 mile of IC 23385‐F Permit Issued RUNYAN, SAND General Purpose Industrial 3/13/1978 3/13/1979 39.529729 ‐107.806608 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0088692 
Within 1 mile of IC 245472‐ Permit Issued DONAGHUE, SHIRLEY Monitoring/Observation Monitoring/Sampling 12/3/2002 12/3/2004 39.507126 ‐107.808472 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/9501334 
Within 1 mile of IC 24611‐F Permit Expired SAVAGE, JOHN W General Purpose Irrigation 2/11/1980 2/11/1981 39.49809 ‐107.85789 User supplied 10/17/1980 140 68 122 https://dwr.state.co.us/Tools/WellPermits/0200674 
Within 1 mile of IC 24741‐F Permit Issued STODDARD, C M General Purpose Industrial 4/4/1980 39.542854 ‐107.825962 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0200625
Within 1 mile of IC 247477‐ Well Constructed CARNAHAN, CARLYNN S. Residential Domestic, Stock 2/4/2003 2/4/2005 39.514022 ‐107.818002 Spotted from section lines 1/17/2005 3/2/2005 160 120 160 15 https://dwr.state.co.us/Tools/WellPermits/0503784 
Within 1 mile of IC 247477‐ Well Constructed CARNAHAN, JUSTIN P. Residential Domestic, Stock 2/4/2003 2/4/2005 39.514022 ‐107.818002 Spotted from section lines 1/17/2005 3/2/2005 160 120 160 15 https://dwr.state.co.us/Tools/WellPermits/0503784 
Within 1 mile of IC 24993‐F Permit Expired SAVAGE, J W General Purpose Domestic, Stock 8/5/1980 8/5/1981 39.492349 ‐107.8673 Spotted from section lines 6/20/1980 137 76 129 https://dwr.state.co.us/Tools/WellPermits/0204806 
Within IC 25185‐ Well Constructed WOOLEY ARLO & ARLO MRS Residential Domestic 39.527596 ‐107.810999 Spotted from quarters 42 36 44 https://dwr.state.co.us/Tools/WellPermits/9113784 
Within 1 mile of IC 25270‐F Well Constructed SAVAGE, JOHN W General Purpose Irrigation 4/20/1981 39.50162 ‐107.86269 User supplied 6/10/1981 126 74 124 https://dwr.state.co.us/Tools/WellPermits/0210208 
Within 1 mile of IC 255718‐ Well Constructed BRUNER, CRAIG Residential Domestic 3/11/2004 3/11/2006 39.508605 ‐107.816658 User supplied 4/26/2004 3/28/2006 240 190 237 12 https://dwr.state.co.us/Tools/WellPermits/9501799 
Within IC 25782‐ Well Constructed VENEZIO, SAM Residential Domestic 39.527578 ‐107.815649 Spotted from quarters 2/20/1966 56 https://dwr.state.co.us/Tools/WellPermits/9113799
Within 1 mile of IC 261021‐ Well Constructed PYSTO, NICHOLAS Residential Domestic 12/22/2004 12/22/2006 39.508261 ‐107.848495 Spotted from section lines 2/2/2005 3/1/2005 177 117 177 15 https://dwr.state.co.us/Tools/WellPermits/9502106 
Within 1 mile of IC 26117‐MH Well Constructed ALLEN, ED Monitoring Hole (Notice of Intent) Monitoring/Sampling 7/13/1995 10/13/1995 39.509426 ‐107.82007 Spotted from quarters 7/20/1995 240 130 240 https://dwr.state.co.us/Tools/WellPermits/0026117 
Within 1 mile of IC 262716‐ Well Constructed STROTHER, CRAIG L. Residential Domestic 4/8/2005 4/8/2007 39.513859 ‐107.816189 Spotted from section lines 4/25/2005 7/1/2005 145 105 125 15 https://dwr.state.co.us/Tools/WellPermits/9502178 
Within 1 mile of IC 262716‐ Well Constructed STROTHER, THERESA R. Residential Domestic 4/8/2005 4/8/2007 39.513859 ‐107.816189 Spotted from section lines 4/25/2005 7/1/2005 145 105 125 15 https://dwr.state.co.us/Tools/WellPermits/9502178 
Within 1 mile of IC 27161‐F Permit Issued MEAD, PAMELA A General Purpose Domestic 3/9/1984 3/9/1986 39.506819 ‐107.849609 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0243282 
Within 1 mile of IC 27162‐F Permit Expired MEAD, R D General Purpose Domestic, Stock 3/9/1984 39.518145 ‐107.827588 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0242844
Within 1 mile of IC 276791‐ Permit Issued JOHNSON, MICHAEL Residential Household use only 2/29/2008 2/28/2010 39.50658 ‐107.80456 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/9502946 
Within 1 mile of IC 27770‐MH Permit Issued SWALLOW KIRK & DAVID MCKINZIE Monitoring Hole (Notice of Intent) Monitoring/Sampling 4/8/1996 7/8/1996 39.5132 ‐107.801256 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0027770
Within IC 279971‐ Well Constructed GILSTRAP ENTERPRISE INC Monitoring/Observation Monitoring/Sampling 2/27/2009 39.52905 ‐107.81598 Spotted from section lines 1/14/2003 100 55 100 https://dwr.state.co.us/Tools/WellPermits/9503200A
Within 1 mile of IC 281284‐ Well Constructed JONSSON MARY MARGARET Residential Domestic 7/27/2009 7/27/2011 39.5125 ‐107.804215 User supplied 3/25/2010 9/11/2013 196 56 196 3 https://dwr.state.co.us/Tools/WellPermits/9503248 
Within 1 mile of IC 282591‐ Permit Issued GENTRY, J Residential Stock 2/9/2010 2/9/2012 39.540304 ‐107.803307 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/3644176 
Within 1 mile of IC 286559‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 8/25/2011 39.513686 ‐107.894329 Spotted from section lines 10/6/2010 100 https://dwr.state.co.us/Tools/WellPermits/3651836 
Within 1 mile of IC 286817‐ Well Constructed SAVAGE, JOAN L Residential Domestic, Stock 10/11/2011 10/11/2013 39.497145 ‐107.852154 Spotted from section lines 10/24/2011 10/26/2011 80 55 75 15 https://dwr.state.co.us/Tools/WellPermits/3652528 
Within 1 mile of IC 288072‐ Well Constructed LEWIS GRAYSON J & KATHLEEN M Residential Domestic 4/23/2012 4/23/2014 39.507637 ‐107.817172 Spotted from section lines 5/10/2012 6/20/2012 190 150 190 15 https://dwr.state.co.us/Tools/WellPermits/9503556 
Within 1 mile of IC 289477‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 9/26/2012 39.514173 ‐107.893592 Spotted from section lines 9/27/2011 108 70 100 https://dwr.state.co.us/Tools/WellPermits/3656785A
Within 1 mile of IC 289478‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 9/26/2012 39.514307 ‐107.894366 Spotted from section lines 9/27/2011 108 70 100 https://dwr.state.co.us/Tools/WellPermits/3656785B
Within 1 mile of IC 289479‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 9/26/2012 39.513629 ‐107.89407 Spotted from section lines 9/29/2011 107 70 100 https://dwr.state.co.us/Tools/WellPermits/3656785C
Within 1 mile of IC 289480‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 9/26/2012 39.513546 ‐107.894519 Spotted from section lines 9/28/2011 107 63 93 https://dwr.state.co.us/Tools/WellPermits/3656785D
Within 1 mile of IC 289481‐ Well Constructed WILLIAMS PRODUCTION RMT COMPANY LLC Monitoring/Observation Monitoring/Sampling 9/26/2012 39.513872 ‐107.894837 Spotted from section lines 9/28/2011 107 70 100 https://dwr.state.co.us/Tools/WellPermits/3656785E
Within 1 mile of IC 28‐RN Well Constructed SHAFTO, WILBUR F General Purpose Domestic 39.527627 ‐107.806339 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/9113474
Within IC 292213‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.52793 ‐107.81302 Spotted from section lines 2/28/2013 45 25 45 https://dwr.state.co.us/Tools/WellPermits/3661137A
Within IC 292214‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.52849 ‐107.812572 Spotted from section lines 2/22/2013 50 https://dwr.state.co.us/Tools/WellPermits/3661137B
Within IC 292215‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.528398 ‐107.814888 Spotted from section lines 2/25/2013 49 46 49 https://dwr.state.co.us/Tools/WellPermits/3661137C
Within IC 292216‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.528418 ‐107.814813 Spotted from section lines 3/1/2013 50 47 50 https://dwr.state.co.us/Tools/WellPermits/3661137D
Within IC 292217‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.528408 ‐107.814667 Spotted from section lines 2/27/2013 50 46 49 https://dwr.state.co.us/Tools/WellPermits/3661137E
Within IC 292218‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.52835 ‐107.81485 Spotted from section lines 2/27/2013 47 45 47 https://dwr.state.co.us/Tools/WellPermits/3661137F
Within IC 292219‐ Well Constructed SWALLOW OIL COMPANY Monitoring/Observation Monitoring/Sampling 8/8/2013 39.528357 ‐107.81472 Spotted from section lines 2/28/2013 48 46 48 https://dwr.state.co.us/Tools/WellPermits/3661137G
Within 1 mile of IC 292680‐ Well Constructed YOUBERG BEAVER CREEK RANCH Residential Domestic 10/15/2013 10/15/2015 39.505404 ‐107.852562 Spotted from section lines 11/12/2013 8/20/2015 130 29 100 15 https://dwr.state.co.us/Tools/WellPermits/9503730 
Within 1 mile of IC 293140‐ Well Constructed YOUBERG BEAVER CREEK RANCH Residential Domestic, Stock 12/30/2013 39.505885 ‐107.853524 Spotted from section lines 80 https://dwr.state.co.us/Tools/WellPermits/3662318 
Within 1 mile of IC 29334‐MH Well Constructed DICK, TERRY Monitoring Hole (Notice of Intent) Monitoring/Sampling 9/24/1996 12/24/1996 39.5067 ‐107.849255 User supplied 11/21/1996 125 100 123 https://dwr.state.co.us/Tools/WellPermits/0029334 
Within IC 30760‐MH Permit Issued JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/27/1997 8/27/1997 39.516223 ‐107.843898 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0030760
Within IC 30762‐MH Permit Issued JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/27/1997 8/27/1997 39.51982 ‐107.843951 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0030762
Within 1 mile of IC 30814‐MH Permit Issued JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 6/3/1997 9/3/1997 39.505875 ‐107.810473 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0030814
Within IC 30816‐MH Well Constructed JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 6/3/1997 9/3/1997 39.519758 ‐107.848677 Spotted from quarters 6/3/1997 70 50 60 https://dwr.state.co.us/Tools/WellPermits/0030816
Within 1 mile of IC 31142‐MH Well Constructed DICK, TERRY Monitoring Hole (Notice of Intent) Monitoring/Sampling 7/10/1997 10/10/1997 39.5067 ‐107.849255 User supplied 7/24/1997 150 130 148 https://dwr.state.co.us/Tools/WellPermits/0031142 
Within 1 mile of IC 314001‐ Permit Issued FLORES, RAYMOND J. Residential Domestic, Stock 6/28/2019 6/28/2021 39.511232 ‐107.817648 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/9504581
Within IC 32090‐F Permit Expired RIO GRANDE LAND CO General Purpose Commercial 7/30/1987 39.515099 ‐107.85921 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0274489
Within IC 32091‐F Permit Expired RIO GRANDE LAND General Purpose Commercial 7/30/1987 39.513991 ‐107.862504 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0261441D
Within IC 32799‐MH Permit Issued SNYDER OIL CORP Monitoring Hole (Notice of Intent) Monitoring/Sampling 3/2/1998 6/2/1998 39.527457 ‐107.829686 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0032799
Within 1 mile of IC 33081‐MH Well Constructed TASSADA, DONNA Monitoring Hole (Notice of Intent) Monitoring/Sampling 4/13/1998 7/13/1998 39.505875 ‐107.810473 Spotted from quarters 4/21/1998 180 155 175 https://dwr.state.co.us/Tools/WellPermits/0033081A
Within 1 mile of IC 33387‐MH Permit Issued JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/12/1998 8/8/1998 39.509522 ‐107.805837 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0033387
Within 1 mile of IC 33420‐F Permit Expired MEAD, PAMELA A General Purpose Household use only 3/30/1989 3/30/1990 39.506543 ‐107.849609 Spotted from section lines 12/5/1988 140 https://dwr.state.co.us/Tools/WellPermits/0011398 
Within 1 mile of IC 33449‐MH Permit Issued JOHNSON, DAVID Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/19/1998 8/19/1998 39.505875 ‐107.810473 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0033449
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Within IC 34261‐F Permit Expired RIO GRANDE LAND CO General Purpose Commercial 10/19/1988 39.515099 ‐107.85921 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0292385
Within 1 mile of IC 34730‐ Well Constructed HAPPER, MARVIN L Residential Domestic 39.524062 ‐107.801573 Spotted from quarters 5/15/1968 76 https://dwr.state.co.us/Tools/WellPermits/9114015
Within IC 36421‐F Well Constructed RIO GRANDE LAND CO General Purpose Commercial 3/29/1990 39.515099 ‐107.85921 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0309461
Within 1 mile of IC 37642‐MH Permit Issued LEO, GAYE Monitoring Hole (Notice of Intent) Monitoring/Sampling 1/24/2000 4/24/2000 39.509522 ‐107.805837 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0037642
Within 1 mile of IC 37643‐MH Permit Issued LEO, GAYE Monitoring Hole (Notice of Intent) Monitoring/Sampling 1/24/2000 4/24/2000 39.509577 ‐107.801145 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0037643
Within 1 mile of IC 37665‐ Well Constructed ESTES ARTHUR J & SHELIA R Residential Domestic 4/30/1969 39.510985 ‐107.825477 Spotted from section lines 5/10/1969 6/2/1969 310 12 https://dwr.state.co.us/Tools/WellPermits/9114041 
Within 1 mile of IC 37888‐ Well Constructed PENTECOSTAL CHURCH Residential Domestic 39.52773 ‐107.797018 Spotted from quarters 6/3/1969 42 https://dwr.state.co.us/Tools/WellPermits/9114046
Within 1 mile of IC 41722‐F Permit Issued GREEN INTERNATIONAL INC General Purpose Other 10/26/1992 10/26/1993 39.523936 ‐107.798392 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0343298
Within 1 mile of IC 45475‐F Well Constructed MEISNER DARYL L & MARY L General Purpose Domestic 9/18/1995 9/18/1996 39.510869 ‐107.818488 Spotted from section lines 7/20/1995 1/15/1996 240 130 240 10 https://dwr.state.co.us/Tools/WellPermits/0387594 
Within 1 mile of IC 45735‐F Well Constructed GOLUB, ROGER J General Purpose Domestic 11/21/1995 11/21/1996 39.511578 ‐107.802029 Spotted from section lines 11/28/1995 120 80 120 https://dwr.state.co.us/Tools/WellPermits/0390938
Within 1 mile of IC 45735‐F‐R Well Constructed GILPIN, MARION T. General Purpose Domestic 5/8/1996 5/8/1997 39.511151 ‐107.802563 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0399830
Within 1 mile of IC 45735‐F‐R Well Constructed GILPIN, NATALIE A. General Purpose Domestic 5/8/1996 5/8/1997 39.511151 ‐107.802563 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0399830
Within 1 mile of IC 47472‐F Well Replaced DICK, TERRY S General Purpose Domestic 10/23/1996 10/23/1997 39.5067 ‐107.849255 Spotted from section lines 11/21/1996 125 100 123 https://dwr.state.co.us/Tools/WellPermits/0406364 
Within 1 mile of IC 47472‐F‐R Well Constructed BOUCHER, GARY General Purpose Domestic 8/25/1997 8/25/1998 39.5067 ‐107.849255 Spotted from section lines 7/24/1997 9/5/1997 150 130 148 12 https://dwr.state.co.us/Tools/WellPermits/0419549 
Within 1 mile of IC 48597‐MH Permit Issued JOHNSON MARY MARGRET Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/26/2009 8/24/2009 39.51313 ‐107.80593 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0048597 
Within IC 49172‐MH Permit Issued WILLIAMS PRODUCTION RMT COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 6/15/2010 9/13/2010 39.508817 ‐107.867422 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0049172 
Within 1 mile of IC 49222‐MH Permit Issued WILLIAMS PRODUCTION RMT COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 7/29/2010 10/27/2010 39.516137 ‐107.872155 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0049222 
Within 1 mile of IC 49228‐MH Application Received WILLIAMS PRODUCTION RMT COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 11/7/2010 39.516137 ‐107.872155 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0049228 
Within IC 49299‐MH Well Constructed WILLIAMS PRODUCTION RMT COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 8/24/2010 11/22/2010 39.511726 ‐107.867659 Spotted from section lines 8/28/2010 30 15 30 https://dwr.state.co.us/Tools/WellPermits/0049299 
Within IC 49300‐MH Well Constructed WILLIAMS PRODUCTION RMT COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 8/24/2010 11/22/2010 39.509225 ‐107.87443 Spotted from section lines 8/30/2010 30 15 30 https://dwr.state.co.us/Tools/WellPermits/0049300 
Within 1 mile of IC 49398‐MH Permit Issued WILLIAMS, PRODUCTION Monitoring Hole (Notice of Intent) Monitoring/Sampling 10/4/2010 1/2/2011 39.512539 ‐107.895689 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0049398 
Within 1 mile of IC 49477‐F Well Constructed WERNSMAN THEODORE R & JULIE R General Purpose Domestic 2/12/1998 2/12/1999 39.507703 ‐107.8204 Spotted from section lines 7/21/1995 12/16/1995 200 27 160 15 https://dwr.state.co.us/Tools/WellPermits/0425173 
Within IC 50032‐F Well Constructed LACY PARK LLC General Purpose Commercial 6/9/1998 6/9/1999 39.518255 ‐107.846792 Spotted from section lines 6/3/1997 6/23/1998 70 50 60 15 https://dwr.state.co.us/Tools/WellPermits/0428244 
Within 1 mile of IC 50167‐MH Permit Issued WILLIAMS, PRODUCTION Monitoring Hole (Notice of Intent) Monitoring/Sampling 9/23/2011 12/22/2011 39.51254 ‐107.89569 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0050167 
Within 1 mile of IC 50470‐MH Well Constructed WILLIAMS PRODUCTION RMT CO Monitoring Hole (Notice of Intent) Monitoring/Sampling 4/9/2012 7/8/2012 39.513475 ‐107.894854 Spotted from section lines 5/9/2012 95 80 95 https://dwr.state.co.us/Tools/WellPermits/0050470 
Within 1 mile of IC 50777‐F Well Constructed ALLEMAN NICHOLAS CAMPBELL LLC General Purpose Recreation 10/22/1998 10/22/1999 39.51853 ‐107.806989 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0431079
Within 1 mile of IC 51184‐MH Permit Issued WPX ENERGY ROCKY MOUNTAIN LLC Monitoring Hole (Notice of Intent) Monitoring/Sampling 1/29/2013 4/29/2013 39.51254 ‐107.89569 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0051184 
Within 1 mile of IC 51469‐F Well Constructed SNYDER SHANI & MICHELE General Purpose Domestic 5/12/1999 5/12/2001 39.495747 ‐107.869718 Spotted from section lines 5/26/1999 4/13/2000 50 35 50 10 https://dwr.state.co.us/Tools/WellPermits/0445663 
Within 1 mile of IC 53090‐MH Permit Issued BASIN WESTERN INC Monitoring Hole (Notice of Intent) Monitoring/Sampling 12/2/2014 3/2/2015 39.527731 ‐107.797017 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0053090 
Within 1 mile of IC 53091‐MH Permit Issued BASIN WESTERN INC Monitoring Hole (Notice of Intent) Monitoring/Sampling 12/2/2014 3/2/2015 39.527731 ‐107.797017 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0053091 
Within 1 mile of IC 54881‐F Well Constructed GERMANO DUSTIN & DANIELLE General Purpose Domestic 3/21/2001 3/21/2002 39.497642 ‐107.86034 Spotted from section lines 4/27/2000 3/28/2001 93 55 93 12 https://dwr.state.co.us/Tools/WellPermits/9500505 
Within IC 54957‐F Well Constructed ROARING FORK RESOURCES LLC Gravel Pit Other 11/24/2000 11/24/2002 39.52175 ‐107.827419 User supplied 11/25/2000 11/25/2000 https://dwr.state.co.us/Tools/WellPermits/0457778 
Within IC 55384‐MH Permit Issued SWALLOW OIL COMPANY Monitoring Hole (Notice of Intent) Monitoring/Sampling 5/25/2016 8/23/2016 39.527597 ‐107.810998 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0055384 
Within 1 mile of IC 55951‐F Well Constructed SAVAGE, JOAN L General Purpose Domestic 6/25/2001 6/25/2002 39.48919 ‐107.867084 Spotted from section lines 7/10/2001 7/17/2001 172 135 172 15 https://dwr.state.co.us/Tools/WellPermits/0474856 
Within 1 mile of IC 59657‐‐A Well Constructed HALL MAX WAYNE & MARGIE SHOUSE Residential Domestic 6/5/1998 6/5/2000 39.506151 ‐107.806675 Spotted from section lines 5/22/1998 255 160 170 https://dwr.state.co.us/Tools/WellPermits/0431282 
Within 1 mile of IC 61432‐F Well Constructed SAVAGE, JOAN L General Purpose Industrial 11/30/2005 11/30/2006 39.490698 ‐107.865738 Spotted from section lines 10/31/1953 4/8/1960 210 900 https://dwr.state.co.us/Tools/WellPermits/0524810A
Within 1 mile of IC 61433‐F Well Constructed SAVAGE, JOAN L General Purpose Industrial 2/17/2006 39.492481 ‐107.867047 Spotted from section lines 6/20/1980 8/2/2005 137 76 129 250 https://dwr.state.co.us/Tools/WellPermits/0524810B
Within IC 61662‐ Well Constructed RUNYAN, JOHN Residential Domestic 6/7/1972 39.52861 ‐107.809837 Spotted from section lines 6/15/1972 6/24/1972 44 32 44 15 https://dwr.state.co.us/Tools/WellPermits/9114208 
Within 1 mile of IC 64228‐F Well Constructed CENTRAL AGGREGATES INC General Purpose Other, Recreation 5/3/2006 5/3/2007 39.5239 ‐107.79878 Spotted from section lines 9/20/2002 26 https://dwr.state.co.us/Tools/WellPermits/9501733 
Within 1 mile of IC 65198‐F Well Constructed BERCHER III, ROBERT J. General Purpose Domestic 12/14/2006 12/14/2007 39.49866 ‐107.86727 Spotted from section lines 8/17/1993 8/31/1993 58 45 58 15 https://dwr.state.co.us/Tools/WellPermits/9502612 
Within 1 mile of IC 65198‐F Well Constructed BERCHER, KARI L. General Purpose Domestic 12/14/2006 12/14/2007 39.49866 ‐107.86727 Spotted from section lines 8/17/1993 8/31/1993 58 45 58 15 https://dwr.state.co.us/Tools/WellPermits/9502612 
Within 1 mile of IC 66112‐F Well Constructed COOMBS ROY & RHONDA General Purpose Domestic 8/9/2007 8/9/2008 39.51379 ‐107.82634 Spotted from section lines 9/11/2007 9/28/2007 220 200 220 12 https://dwr.state.co.us/Tools/WellPermits/9502838 
Within 1 mile of IC 67111‐F Well Constructed LARAMIE ENERGY II LLC General Purpose Commercial, Industrial 5/7/2008 5/7/2009 39.51377 ‐107.81184 Spotted from section lines 4/23/2006 8985 https://dwr.state.co.us/Tools/WellPermits/3626793Q
Within 1 mile of IC 67113‐F Well Constructed LARAMIE ENERGY II LLC General Purpose Commercial, Industrial 5/7/2008 5/7/2009 39.51372 ‐107.81189 Spotted from section lines 5/19/2006 8853 https://dwr.state.co.us/Tools/WellPermits/3626793R
Within 1 mile of IC 67114‐F Well Constructed LARAMIE ENERGY II LLC General Purpose Commercial, Industrial 5/7/2008 5/7/2009 39.51373 ‐107.81205 Spotted from section lines 6/14/2006 8910 https://dwr.state.co.us/Tools/WellPermits/3626793S
Within 1 mile of IC 67115‐F Well Constructed LARAMIE ENERGY II LLC General Purpose Commercial, Industrial 5/7/2008 5/7/2009 39.51376 ‐107.81195 Spotted from section lines 3/28/2006 8794 https://dwr.state.co.us/Tools/WellPermits/3626793T
Within 1 mile of IC 67314‐ Permit Expired YOUBERG, DAVID R Residential Domestic 2/5/1973 2/5/1975 39.506028 ‐107.853043 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0908615 
Within 1 mile of IC 68381‐ Well Constructed MEAD, NORMAN Residential Domestic 4/13/1973 39.505489 ‐107.845072 Spotted from section lines 5/15/1973 7/15/1973 320 280 320 15 https://dwr.state.co.us/Tools/WellPermits/9114278 
Within 1 mile of IC 69830‐ Well Constructed DOWNING, JOHN S Residential Domestic, Stock 7/3/1973 39.507283 ‐107.8334 Spotted from section lines 11/25/1973 200 150 200 https://dwr.state.co.us/Tools/WellPermits/9114287 
Within IC 71077‐ Well Constructed WONDERLEY, LLOYD Residential Domestic 8/30/1973 39.529009 ‐107.816288 Spotted from section lines 10/31/1973 100 70 100 https://dwr.state.co.us/Tools/WellPermits/9114297 
Within IC 72‐GX NA RIFLE CITY OF C/O UTILITY DIRECTOR Geoexchange System Loop Fields Geothermal 39.52633 ‐107.8118 Spotted from section lines 3/17/2009 https://dwr.state.co.us/Tools/WellPermits/3634530B
Within 1 mile of IC 74008‐ Well Constructed VONDETTE, TOM E Residential Household use only 4/23/1974 39.509462 ‐107.824019 Spotted from section lines 5/30/1974 200 100 200 https://dwr.state.co.us/Tools/WellPermits/9114333 
Within 1 mile of IC 75195‐ Well Constructed PRATT, C E Residential Household use only 39.51505 ‐107.798948 Spotted from section lines 4/20/1975 100 https://dwr.state.co.us/Tools/WellPermits/9114342 
Within 1 mile of IC 80032‐F Well Constructed PEARSON GEORGE W & CHRISTINE General Purpose Domestic 7/6/2016 39.498767 ‐107.861644 Spotted from section lines 2/14/1983 9/2/2014 92 77 92 10 https://dwr.state.co.us/Tools/WellPermits/9504108 
Within 1 mile of IC 80073‐ Well Constructed RIFLE SOUTHERN BAPTIST CHAP Residential Domestic 39.531016 ‐107.806823 Spotted from section lines 8/5/1975 80 https://dwr.state.co.us/Tools/WellPermits/9114385 
Within 1 mile of IC 96100‐VE Permit Issued MCKENZIE, DAVID Unknown Domestic 4/5/1996 39.511578 ‐107.802029 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0027750
Within 1 mile of IC 99382‐ Well Constructed WRIGHT JIMMY J & SHURRE L Residential Household use only 6/12/1978 6/12/1980 39.504968 ‐107.846859 Spotted from section lines 224 https://dwr.state.co.us/Tools/WellPermits/9114523 
Within 1 mile of IC 99382‐‐A Well Constructed WRIGHT SHURRE & JIMMY Residential Household use only 5/18/2005 5/18/2007 39.504963 ‐107.846857 Spotted from section lines 6/16/2005 6/17/2005 94 54 94 15 https://dwr.state.co.us/Tools/WellPermits/9502251 
Within 1 mile of IC Application Received CENTRAL AGGREGATES INC Gravel Pit Industrial 39.523907 ‐107.798787 User supplied https://dwr.state.co.us/Tools/WellPermits/10001631
Within 1 mile of IC Application Information Requested HOLSTEIN, P M Unknown Household use only 39.499889 ‐107.867287 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0246243
Within 1 mile of IC Application Information Requested KNAUS, DALLAS H Unknown Domestic, Stock 39.507599 ‐107.829582 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0334816A
Within 1 mile of IC Application Received RIFLE VLG S ME Unknown Municipal 39.518707 ‐107.801369 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0007522
Within 1 mile of IC Application Information Requested SALAZAR, JOSE Residential Domestic 39.517785 ‐107.797506 User supplied https://dwr.state.co.us/Tools/WellPermits/3696902
Within 1 mile of IC Application Information Requested SAVAGE, JOAN L Unknown Industrial, Irrigation 39.492352 ‐107.856918 Spotted from section lines https://dwr.state.co.us/Tools/WellPermits/0461007A
Within 1 mile of IC Application Received WILHEIMS, STEPHANIE S Unknown Domestic 39.518444 ‐107.82962 Spotted from quarters https://dwr.state.co.us/Tools/WellPermits/0016912A
Notes:
1) IC = Institutional Control Boundary and GPM = Gallons Per Minute.
2) Permit locations are identified as being with the IC boundary or within 1 mile beyond the IC boundary.
3) Data were downloaded from the Colorado Department of Natural Resources Decision Support Systems (CDSS) on 6/10/2020 (https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer)
4) Well permit status noted as application denied, application withdrawn, or permit canceled were not included on the figure or accompanying table. Wells noted as abandoned are not included on the figure or accompanying table
5) Permits associated with United States Department of Energy monitoring wells were removed from the search results. 
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