
 
 

 

 
  

 
 
 

  
 

  

  
 
         

          
        

 
 

    
  

   

      
  

   
   

 
 

     
     

   

 

  
 

 

  
   

Armando Martinez 
Remediation Ops 
Specialist 

Chevron Environmental 
Management Company 

P.O. Box 469 
Questa, NM 87564 
Tel (575) 585-7639 
Cell (505) 690 5408 
amarti@chevron.com 

December 11, 2025 

Jacob Mulinex and Christy Luciani, McKinley Mine Team Leaders 
USDI- Office of Surface Mining Reclamation and Enforcement 
P.O. Box 25065 via email: 
Denver, CO 80225-0065 jmulinex@osmre.gov 

cluciani@osmre.gov 

Re: McKinley Mine 
Permit No. NM-0001K 
Vegetation Management Unit 8 Final Bond Release and 
Liability Release & Termination of Jurisdiction Application 

Dear Mr. Mulinex and Ms. Luciani: 

Enclosed for OSMRE review is an application for final bond release on Permanent Program 
lands and full reclamation liability release and termination of jurisdiction on Prelaw lands and 
Initial Program lands in Vegetation Management Unit 8. There are approximately 794 acres 
associated with this application. CMI requests OSMRE’s review and comment on the 
completeness and content of this application package to ensure that all necessary information is 
contained in the application document.  

The submittal of the document on this date will be transmitted via the OSMRE SharePoint transfer 
to download the documents referred to above. If you have any questions regarding this submittal, 
please contact me at (575) 585-7639 or Kyle Kutter at (314) 984-8800. 

Sincerely, 

Armando Martinez Kyle Kutter, P.E. 
McKinley Mine – Remediation Ops Specialist Assistant Vice President 
CEMREC WSP USA, Inc 

mailto:cluciani@osmre.gov
mailto:jmulinex@osmre.gov
mailto:amarti@chevron.com


 

 
  

     
  

   
 

    
  

     
   

   
   

    
  

   

   

McKinley Mine Permit No. NM-0001K 
Vegetation Management Unit 8 
Application for a Permanent Program Final Bond Release and 
Pre-SMCRA Reclamation Liability Release & Termination of Jurisdiction 

Submitted to: The Office of Surface Mining Reclamation and Enforcement 
Western Region Office 
P.O. Box 25065 
Denver, Colorado 80225-0065 

Submitted by: Chevron Environmental Management Company 
On behalf of Chevron Mining Inc. 
6001 Bollinger Canyon Road, C-2144 
San Ramon, CA 94583-2324 

Prepared by: WSP USA, Inc.1 
701 Emerson Road, Suite 250 
Creve Coeur, Missouri, 63141 

Date: December 11, 2025 
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1.0 Overview 

On behalf of Chevron Mining Inc. (CMI), the Chevron Environmental Management 
Company (CEMC) hereby submits this application for a Phase III bond release of 
Permanent Program Lands (PPL) and a reclamation liability release and termination of 
jurisdiction (TOJ) of Prelaw Lands (PLL) and Initial Program Lands (IPL) for reclaimed 
lands in Vegetation Management Unit 8 (VMU 8). The application includes a request for 
0.6 acres of Phase I, II and III bond release on one Permanent Impoundment (PI). The 
associated performance bond reduction for VMU 8 requested in this application is 
$1,202,000, as discussed in Section 12 of this document. 

The lands are generally located in former mining Areas 1 and 10 of the McKinley Mine. 
Figure 1 shows the location and configuration of VMU 8. Section 3.0 references more 
detailed exhibits showing the configurations of the VMU. 

Figure 1: General Location of VMU 8 
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The McKinley Mine is permitted under Permit NM-0001K (the Permit). The McKinley 
Mine permittee is CMI (formerly the Pittsburg and Midway Coal Mining Co. [P&M]). 

This application addresses bond release requirements under 30 CFR 800.40 (c) (3) and 
the Office of Surface Mining, Reclamation, and Enforcement’s (OSMRE’s) Permanent 
Program Phase III bond release guidance provided in the following document, 
“Guideline to Bond Release Procedures for Permanent Program Lands, Indian 
Programs Branch, Western Region (OSMRE Bond Release Guideline) (OSMRE 2017)”. 

The application demonstrates that the plant community is moving toward a desired 
successional trajectory to meet the intended postmining land use per 30 CFR 816.111 
and the currently approved Permit. Reclamation was completed in conformance with the 
performance standards in place at the time for the PLL, 30 CFR 715 for IPL, and 30 
CFR 816 and the PPL permit for PPL. The PPL reclamation also meets all applicable 
requirements of the performance standards in 30 CFR Part 810 through 828. 

VMU 8 combines PLL, IPL, and PPL in accordance with Section 6.5.1.2 of the Permit, 
and together as one logical unit must meet the Permit revegetation success standards, 
which they do, as discussed in this application. The lands constitute a bond release 
block as described in the OSMRE Bond Release Guideline. The period of extended 
responsibility of ten years for the PPL has been met in accordance with 30 CFR 
816.116. Furthermore, this application contains information that demonstrates 
revegetation success has been met on PPL in any two years following Year 6 of the 
responsibility period, which for this VMU is 2023 and 2024, as required by the OSMRE 
Bond Release Guidance. 

The IPL has been revegetated for decades well beyond the minimum two growing 
seasons for cover called for in 30 CFR 715.20 (f). The majority of PLL were reclaimed 
decades ago, with recent rework done in the CDK valley and highwall areas as 
discussed in Section 4.0 and 12.0. The application has been organized to cohesively 
address PLL, IPL, and PPL application requirements as much as possible. The 
application follows this order of information: 2.0 Application Certification, 3.0 VMU 8 
Location and Regulatory Acreages, 4.0 Brief History, 5.0 Access Roads, 6.0 Surface 
and Subsurface Water, 7.0 Erosion and Sediment Control, 8.0 Postmining Water-
Containment Structures, 9.0 Postmining Land Use, 10. Revegetation, 11.0 Wildlife 
Habitat Enhancements, 12.0 Performance Bond, 13.0 Landowner Notification, 14.0 
Newspaper Advertisement. Section 15.0 Supplemental Information for PLL and IPL; this 
section includes information to make the reclamation liability release and TOJ IPL 
application complete. 
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2.0 Application Certification 

An executed Application Certification is contained in Appendix A1, which certifies that all 
applicable reclamation activities have been completed in VMU 8 that are necessary for 
a Phase I, II and III for the impoundments, a Phase III bond release of the rest of the 
PPL, and a full reclamation liability release and TOJ of the PLL and IPL. The document 
also states that these activities were done in accordance with applicable mine permits, 
reclamation requirements, and regulations, and consistent with the intent of the Surface 
Mining Control and Reclamation Act of 1977. The Application certification includes a 
statement that there are no outstanding violations or cessation orders for the lands 
contained in this Application. 

3.0 VMU 8 Location and Regulatory Acreages 

VMU 8 consists of 794 acres of land, located on leased Navajo Nation fee lands in 
Section 5, T16N, R20W, and Section 33, T17N, R20W (Sections 5 and 33). The 
approximate center of VMU 8 is Latitude 35.6496 N, Longitude -108.9771 W. 

VMU 8, which consists of PLL, IPL, and PPL is shown on Exhibit E1. Minor adjustments 
were made to the initial VMU 8 boundary to develop a logical release boundary defined 
by the disturbance limits. Exhibit E2 shows the location of VMU 8 relative to the other 
McKinley Mine VMUs. Table T1 shows the VMU 8 acreage by regulatory category. 

Table T1: VMU 8 by Regulatory Category (in acres). 
Prelaw Lands 157.7 
Initial Program Lands 132.8 
Permanent Program Lands 503.5 
VMU 8 Total Acres 794.0 
One Permanent Impoundment (Included in Permanent 
Program Lands acreage above) 

0.6 

A USGS 7.5 Minute Quadrangle map (from the Tse Bonita School Quadrangle) with the 
boundaries of VMU 8 depicted on it is provided on Exhibit E3. 

4.0 Brief History 

This VMU 8 configuration is primarily based on the footprint from the September 30, 
2020 Phase I and II bond release application on PPL approved through OSMRE 
correspondence dated September 30, 2022. That footprint was expanded in this 
application to include PLL and IPL in Sections 5 and 33, which are part of VMU 8. 
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There was a previous application for Termination of Jurisdiction and Reclamation 
Liability Release on the PLL or IPL dated August 14, 1994 (final revised application 
date) (1994 TOJ Application), and approved by the New Mexico Mining and Minerals 
Division (MMD) December 15, 1994, when these lands were under MMD jurisdiction 
(See Appendix A2). The Section 5 and 33 lands were later designated as Indian Lands 
and subject to OSMRE authority under SMCRA and still requiring OSMRE TOJ. 

Exhibit E4 shows the VMU 8 boundary superimposed over the previous Phase I and II 
bond release application. Exhibit E4 shows the one impoundment included in this 
Package. 

Primary mining was done by dragline in Area 10, which proceeded from Tse Bonita 
Wash toward the southeast. Mining area 1 was primarily mined by truck/shovel/loader 
operations. The various reclamation phases through seeding were conducted 
contemporaneously with mining activities. 

5.0 Access Roads 

The Navajo Nation requested that two-track trails be the primary access for the 
postmining land users. Section 5.1.5 and 5.6.3.7 in the Permit contain details regarding 
configurations for the postmining road system in accordance with the Navajo Nation 
request. Annual updates to the currently active road system shown on Exhibit 5.1-4 are 
submitted to OSMRE for incorporation into the Permit.  Exhibit 5.1-4, dated March 27, 
2024, was used as the source of the road locations for the final postmining primary road 
system provided in this application. Exhibit E5 shows the final postmining primary road 
network in and around VMU 8 and which ones are in this bond release application. The 
location of the primary road network within VMU 8 has been certified by a Professional 
Engineer. 

6.0 Surface and Subsurface Water 

This section provides information regarding impacts to surface and subsurface water by 
lands in VMU 8. The VMU 8 lands are reclaimed and revegetated such that they are not 
contributing total suspended solids to streamflow or runoff outside the permit area. A 
detailed analysis is provided in Appendix A3, which also includes information on ground 
water. The data will also show that there is no alkaline or acid drainage coming from the 
reclaimed land. 
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Sedimentology and NPDES Outfalls 

As stated in Section 5.7.4.3 of the Permit, extensive sediment-yield analyses have been 
done throughout the mine through paired watershed sampling and modelling that all 
demonstrated acceptable sediment yields for various reclaimed-land scenarios. 

All outfalls at McKinley Mine are categorized under the EPA NPDES Western Alkaline 
Coal Mining (reclamation areas) standards, which focus on a sediment control plan 
(SCP) supported by modeling built around attaining sediment discharge levels that do 
not exceed pre-mining conditions. The primary attainment mechanism is monitoring of 
and compliance with Best Management Practices (BMPs). The BMPs for the reclaimed 
areas include the reconstructed landforms, the hydrologic structures (including terraces 
and down-drains, and armored channels), seeding and mulching, and revegetation. 
These BMPs are further augmented by the application of rock mulch in zones prone to 
higher levels of sheet erosion. Compliance is verified through collection of water 
monitoring data from outfall discharges and field inspections of the BMPs. 

The NPDES outfalls associated with VMU 8 can be found in Table T2 below. The 
locations are shown on Exhibit 6.1-1 in Appendix A4 and on Figure 2-1 In Appendix A3. 

Table T2: VMU 8 NPDES Outfalls 
018/CH 2.14 027/DC 10-1 083/DC 10-33 
019/DC 2-5 028/DC 10-2 084/DC 10-34 
020/DC 10-17 031/DC 10-10 085/DS-1 
021/DC 10-6 032/DC 10-27 086/DS-2 
022/CD 10-3 065/DC 17 087/DS-3 
023/CD 1-5 076/DC 26 088/DS-4 
024/DC 2 077/DC 10-30 089/DS-5 
024/DC 2 081/DC 28 090/DS-6 
026/CH 10-29 082/DC 10-32 091/CH 2-11 

7.0 Erosion Control and Maintenance 

Maintenance of structures and erosion has been conducted regularly during the liability 
period. Disturbance associated with the maintenance work was seeded and mulched. 
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8.0 Postmining Water-Containment Structures 

This Section contains support information for the design and function of Permanent 
Impoundments. There are no Reclamation Channel Pools (RCPS), or Small 
Depressions (SDs), in VMU 8 that had been identified specifically for wildlife, although 
there are likely some unnamed SDs. Information regarding wildlife enhancements for 
these structures is provided in the Wildlife Habitat Enhancements Section of this 
Application. 

Permanent Impoundments 

The Navajo Nation requested that as many impoundments as possible be retained for 
the postmining land use (See Permit Appendix 5.6-B). To that end, VMU 8 has one 
Permanent Impoundment in this application, Impoundment CDK. This impoundment has 
been approved for retention by OSMRE and meets the requirements of 30 CFR 816.49 
and the Permit. 

This impoundment was not included in Phase I or II applications since the impoundment 
was still temporary at the time. It is included in this application for Phase I, II and III 
bond release. The location of this impoundment may be found in Exhibit E6. 

Impoundment Design and Construction 

This Permanent Impoundment was designed to be adequate for their intended use, and 
the water level will be sufficiently stable and capable of supporting grazing and wildlife, 
as discussed in Permit Section 5.7.3.4. This impoundment has historically been used to 
store water from Gallup Sandstone Aquifer Well No. 3. Professional Engineer certified 
as-built drawings of the impoundments were submitted to OSMRE for incorporation into 
Permit Appendix 5.7-B. 

The impoundment was last inspected on May 16, 2025, and an impoundment report for 
the structure was certified on June 20, 2025. The volume measured on May 16, 2025, 
are provided in Table T3, which includes the average annual 10-year annual capacity 
loss from sedimentation. 

As previously discussed, after the regraded area was returned to the required contour a 
sediment yield analysis was completed. This analysis demonstrated that the average 
annual sediment yield of reclaimed lands was less than the sediment yield levels from 
pre-mined undisturbed conditions, meaning the impoundment would no longer be 
required for sediment control. Over time, the impoundment will continue to accumulate 
sediment and may even silt in completely. 
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A minimum impoundment capacity is no longer required, because the annual average 
sediment yield is less than the sediment yield levels from pre-mined undisturbed 
conditions. The Permanent Impoundment As-Built Design assumes a worst-case 
scenario in which the structure is silted into the spillway crest to demonstrate the 
spillway is still able to safely pass the 25-year, 6-hour discharge event. This discharge 
event was selected for this watershed since this impoundment does not meet size 
requirements of Class B or C criteria for dams in the U.S. Department of Agriculture Soil 
Conservation Service (SCS) Technical Release Number 60 (TR-60) or meet or exceed 
the size or other criteria of 30 CFR 77.216(a). 

The Permanent Impoundment provides a water resource for livestock and wildlife in 
their current condition, and at minimum will function in the post-mining landscape as a 
wildlife enhancement feature to complement the approved wildlife habitat post-mining 
land use. After the watershed area is reclaimed and released, it is recognized that 
cleanout of sediment and organic material is no longer necessary; the postmining land 
user; however, may continue maintenance, so the structure provides long-term livestock 
watering. 

Table T3: Permanent Impoundment Summary 
Impoundment Volume (Ac-Ft) Average Annual 

Capacity Loss 
(Ac-Ft) 

CDK 2.97 0.065 

Impoundment Water Quality 

The requirements for impoundment water quality may be found under 30 CFR 816.49 
(b)(2).  As discussed in Permit Section 5.6.3.4.3 Permanent Impoundment Water 
Quality, it was demonstrated that the water quality in these impoundments met the 
applicable water-quality standards for livestock watering. 

Impoundment Riparian PATFM 

Permit section 5.3.5.12 requires that Permanent Impoundments built on spoil have the 
spoil tested to confirm the soil materials are not detrimental to riparian plant 
establishment. These requirements do not apply to Impoundment CDK since it was not 
built on spoil material. Permit section 5.3.5.12 includes a Technical Report entitled 
Riparian PATFM Assessment dated 6/4/25 in Appendix 5.3-B that documents this status 
of Impoundment CDK. The narrative from that report has been included in Appendix 
A5. 
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Small Depressions 

Some minor small depressions may exist in VMU 8 that were not necessary to locate 
and identify on an exhibit for this application. In accordance with 30 CFR 816.102 (h), 
however, such small depressions would be compatible with the postmining land use, not 
restrict normal access or constitute a hazard, conserve soil moisture, and promote 
revegetation and landscape diversity. 

9.0 Postmining Land Use 

The IPL were reclaimed to rangeland for grazing, and the PPL have been reclaimed to a 
grazing and wildlife habitat postmining land use. PLL revegetation is also consistent with 
a rangeland postmining land use. As discussed below, PLL, IPL, and PPL together as 
one unit meet the revegetation success standards and are suitable for grazing and 
wildlife habitat. 

10.0 Revegetation 

Standard revegetation practices were followed as part of final reclamation. The seedbed 
was prepared by plowing, scarifying, or ripping the soil. Seeding was done using various 
implements that drilled and/or broadcast the seed. After the seeding, hay, or straw 
mulch, was applied at a rate of about two tons per acre. The mulch was anchored into 
the cover with a tractor-drawn straight coulter disc. The approved seed mixes used at 
McKinley have varied over time but included both introduced and native warm-season 
grasses, cool-season grasses, forbs, and shrubs. More detail by regulatory category 
(IPL, PL, or PPL) follows in the next two subsections. 

PPL Revegetation 

Final seeding was conducted after topdressing was applied. Most of the PPL lands were 
initially seeded from 1986-2014, with some small parcels done after that period. Over 
the years, there have been several interseeding areas to strengthen vegetation on land 
that had been previously seeded. There was other reseeding or interseeding activities 
for areas that required erosion repair or to support vegetation establishment. Seeding, 
reseeding, and interseeding activities are shown on Exhibit E7. 

The permanent seed mix shown in Table T4 (Table 5.5-3 of the Permit) below was the 
primary seed mix used based on the availability of the species listed. CMI worked with 
the seed supplier to substitute comparable species for unavailable seeds. 
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Table T4: Permanent Program Seed Mix 

PLL and IPL Revegetation 

PLL and IPL lands in VMU 8 were mostly seeded between 1973 and 1993 as shown on 
the drawing in Appendix A6. Subsequent interseeding or seeding of repair areas since 
that time are shown on Exhibit E7. 

The seed mixes utilized on PLL and IPL varied over the years. While definitive records 
are not available for what was planted where, the 1994 TOJ application contains details 
on plantings up to time when the application was originally submitted. Additional 
information concerning plantings in the early years may be found in the Settlement 
Agreement B.8 Report Volume I Revegetation report developed by the Pittsburg & 
Midway Coal Mining Co. (P&M (now CMI)) (SA B.8 Report) (P&M 1994). The SA B.8 
Report may be found in Appendix 5.5-A of the Permit No. NM-0001K, which has a table 
that summarizes the mixes that were used during the PLL and IPL time period; that 
table is replicated below as Table T5. PLL was likely initially seeded with the mixes 
shown in the mid-1970s. Most of the IPL would have been initially seeded with the 
mixes shown during the late 1980s and early 1990s. Interseeding and seeding in the 
more recent years were planted with mixes like those shown for the early 1990s or the 
permanent seed mix in Table T4. 
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Table T5: Expected Seed Mixtures for PLL and IPL 

Source: Settlement Agreement B.8 Report – Volume I: Revegetation 
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Revegetation Success Standards 

Revegetation success standards are those provided in Table T6 (Table 5.5-1 of the 
Permit). The standards are applicable to both PLL, IPL, and PPL, which are sampled 
as one unit in the VMU. There was a change to the revegetation success standards in 
2023 through OSMRE-approved Permit Modification 23-03. The change in standards 
allowed for an improved and more accurate assessment of revegetation success. More 
information regarding and supporting this modification may be found in the Permit. 
Table T6 shows the revegetation success criteria applicable for the 2023 and 2024 
sample results. 

Table T6: Permanent Program Revegetation Success Standards 

Revegetation Sampling 

Sampling methodologies were updated in 2023, which were approved by OSMRE as 
part of Permit Modification 23-03. The change in methodology allowed for better capture 
of data more representative of the revegetation conditions on the reclaimed land. More 
information regarding this change may be found in the Permit in Section 5.5 and 6.5. 
The revegetation success sampling reports in Appendix A7 detail what methodologies 
were used for the respective years of sampling. 

Vegetation sampling for bond release was conducted on the PLL, IPL, and PPL in VMU 
8 from 2019 through 2024. All the revegetation success standards were met in 2023 
and 2024, which addresses the requirement that the revegetation success standards 
have been met in two growing seasons. 

11 



 

        
    

         
     

     

 

      
      

      
     

         
         

              

     
   

     
     

       
         

        
    

       

Table T7: VMU 8 Summary of Successful Vegetation Results 

Moreover, the longevity of the revegetation on the PLL and IPL that goes back 40 years 
shows the long-term resiliency of the vegetation. Vegetation sampling sites were 
selected that included transects on PLL, IPL, and PPL lands as called for in the Permit. 
The locations sampled, methodologies, and results may be found in the Vegetation 
Success Monitoring Reports in Appendix A7. 

Carrying Capacity 

While there has been no formal grazing for carrying capacity demonstrations, this 
section contains information on the livestock carrying capacity for VMU 8. The 
calculations were based on an average of 30 days per month with a 50% utilization of 
the vegetation production values. Carrying capacity is in terms of the animal-unit-month 
(AUM), which is the amount of dry forage required by one animal unit for one month 
based on a forage allowance of twenty-six (26) pounds per day for a 1,000-pound cow 
either dry or with calf up to 6 months of age, or four (4) sheep or goats (MMD 2000). 

Table T8 summarizes the carrying capacities calculated from VMU 8 forage production 
data collected in 2023 and 2024. The calculations were performed on both mean and 
median forage production values. The utility of these calculations can be assessed by 
comparing them to an acceptable range condition. To that end, the mine reclaimed soils 
best fit the NRCS range site description (RSD) for Shallow Savannah, and the carrying 
capacity for this RSD for a good range condition is 0.20 AUM/Ac (See SA B.8 Report in 
the Permit Appendix 5.5-A). The 2023 and 2024 forage production data for VMU 8 
significantly exceed 0.20 AUM/AC, which supports that the intended postmining land 
use of grazing is met by the level of vegetation on the reclamation. 
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Table T8: VMU 8 Carrying Capacity Calculations for 2023 and 2024 Forage 
Production 

VMU Year Mean/ 
Median 

Total 
Forage 

Production 

Production -
50% 

Utilization 
Forage 

Production 
lb/ac lb/ac days/ac AUM/ac 

8 2023 Mean 801 400.5 15.4 0.51 
8 2023 Median 757 378.5 14.6 0.49 
8 2024 Mean 917 458.5 17.6 0.59 
8 2024 Median 974 487 18.7 0.62 

Note: AUM - Animal Unit Month 
Assumptions: 1 Cow will utilize 26 lbs/day in forage 

30 Days/month 

Weed Management 

Because the proposed Phase III bond release area plant community is moving toward a 
desired successional trajectory as per 30 CFR 816.111 and the currently approved 
Permit to meet the intended post-mine land use, continued ecologically based invasive 
plant management practices have been employed. Various options for weed control are 
contained in the McKinley Mine Integrated Weed Management Plan (HMI 2018). The 
most effective tools from the weed management plan have been appropriately timed 
herbicides and mechanical treatments, complemented with interseeding. The 
revegetation monitoring reports have not indicated that weeds have been problematic 
towards revegetation meeting revegetation success or the postmining land uses. Weeds 
are not included in measurements for revegetation success. 

11.0 Wildlife Habitat Enhancements 

Wildlife enhancements were completed in VMU 8 that included: application of the 
permanent seed mix (which contains species important for wildlife), creation of rock 
piles, enhanced shrub plantings in wildlife corridors, planting of materials beneficial to 
mule deer, construction of Permanent Impoundments, riparian plantings, and wildlife 
fencing. Each of these categories is discussed below: 

Permanent Seed Mix 

The permanent seed mix contains species beneficial to wildlife for browse and cover. 
The mix includes important browse species, including shrubs such as Cliff rose or 
Antelope bitter brush, or a forb such as Sainfoin. Shrubs, such as Fourwing saltbush, 
are also utilized for cover by small mammals, and even mule deer have been observed 
using it as cover. 
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Rock Piles 

Rock piles to support wildlife habitat were constructed on PLL, IPL and PPL. Rock piles 
were created from stones and boulders that became available during grading 
operations. The availability of suitably sized materials partially determined the number 
and distribution of these features. The rock features were generally constructed in piles 
or in elliptical shapes along the contour to maximize the surface area of each pile and 
facilitate topsoil replacement and revegetation operations. In some areas, rock was 
placed along the top or base of the slopes to simulate escarpment outcrops or ledge 
features. Shrub and/or tree plantings were conducted at rock piles to compliment and 
augment the utility of the rock piles in some areas. 

The rock piles range from about 20 to 400 square feet and from two to twelve feet high. 
The rock piles were constructed at an average density mine wide of about one per 
twenty acres of reclaimed land. 

Permit Section 5.7.3.3 contains more details regarding rock piles. Exhibit E8 shows the 
rock pile locations. 

Enhanced Shrub Planting in Wildlife Corridor 

A wildlife corridor on permanent program lands was developed that extended from the 
north end of Area 6, south to Area 10 near State Highway 264; a part of that corridor 
extends through VMU 8. The corridor was established as a zone in which many of the 
supplemental plantings were done. Exhibit E8 displays this corridor. 

The corridor has a permit requirement of 100 shrubs/acre comprising of at least four 
shrub species. The 100 shrubs/acre were to include plants established from the 
permanent seed mix, supplemental plantings, ad-mixes, and volunteer growth. As 
documented in Permit Section 5.7.3.2.1, this standard was met. 

Mule deer plantings 

Permit Section 5.7.3.2.3 contains a commitment to plant additional browse species 
beneficial to mule deer throughout the mine, which included sites in VMU 8. Table T9 
(Table 5.5-1A from the Permit) shows the standard for the supplemental wildlife 
enhancement plantings. 

This commitment was successfully completed and documented in the 2021 Annual 
Report. The report is entitled McKinley Mine: Mule Deer Additional Browse Species 
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Planting Success (Golder 2022). Note that supplemental mule deer plantings also 
occurred as part of riparian plantings, as discussed in the next subsection. 

Table T9: Permanent Program Requirements for Supplemental Wildlife and 
Impoundment/Riparian Plantings and Enhancements 

Permanent Impoundments and Riparian Plantings 

This section provides information on postmining water resources and associated 
riparian habitat enhancements. The term pond is used in this subsection to broadly 
reference a Permanent Impoundment. As stated earlier, VMU 8 contains one 
Permanent Impoundment (PI CDK). Wildlife Enhancements Exhibit E8 shows the 
location of the pond. The pond is also part of a greater mine-wide network for access to 
water by wildlife (See Permit Section 5.8.3.4). 

Impoundments not only promote reclaimed-land diversity but also have conditions for 
riparian habitat establishment. The Permit (Appendix 5.8-B, Table 5.8-B1) lists the 
ponds proposed for riparian plantings; PI CDK, however, was not selected for such 
supplemental plantings. 

PLL and IPL Plantings 

There were no specific PPL and IPL plantings in VMU 8 beyond those done as part of 
the enhanced shrub planting in the wildlife corridor discussed above. 

Wildlife fencing 

To promote the longevity of the riparian plantings and the utility of the impoundments by 
wildlife, the Permit (Appendix 5.8-B, Table 5.8-B1) identified impoundments to be fenced 
with wildlife-friendly fences (See Permit Section 5.8.3.4.2). PI CDK was not selected for 
fencing. 
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12.0 Performance Bond 

The current performance bond amount is shown on Table T10 for the remaining 
permanent program reclamation liability. There are two final costs to be deducted from 
the performance bond for VMU 8 at this last phase. The first bond deduction is for the 
cost to revegetate the reclaimed lands, which includes the acreage for Impoundment 
CDK. The other bond deduction is for the cost reserved in the bond to remove the 
impoundment. There is no bond associated with the SDs. 

The methodology for deducting the revegetation costs required factoring in that the 
performance bond is set up primarily by mining area. VMU 8 contains lands from 
different mining areas, and while prorating and tracking costs from each area could be 
done, it would be complex and difficult to follow in this Application and in future 
applications for other Phase III bond releases. 

Subsequently, the clearest and most supportable method to calculate the Phase III bond 
reduction is to multiply the number of PPL acres in VMU 8 by the unit cost/acre to 
revegetate disturbed land from the bond assumptions. In a similar manner, the bond 
reduction for reclamation of the impoundments was calculated by multiplying the 
number of impoundments by the unit cost to remove each impoundment. The unit cost 
for impoundment reclamation included dewatering, backfilling, and grading. 

The calculations for the bond reduction related to Phase III revegetation costs and 
impoundments are provided in Appendix A8. The amount of bond to be released in this 
application and the remaining total bond are shown in Table T10. Approximately 
$42,000 of the total bond reduction is associated with Phase I and II costs for the 
impoundment removal. 

Table T10: Performance Bond Summary 
Current Total Bond 
Amount 

Reclamation Bond 
Reduction 

Remaining Total Bond 

$53,921,545 $1,202,000 $52,719,545 
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13.0 Landowner Notification 

The list of property owners and entities adjacent to the reclamation liability release area 
affected by this application is provided in Appendix A9. The appendix includes a typical 
copy of the notification letter with a map to be sent along with a list of recipients. 

A copy of this Application will be available for public inspection at the following 
locations: 

Mr. Jacob Mulinix and Ms. Christy Luciani 
Western Region Office 
Office of Surface Mining Reclamation and Enforcement 
One Denver Federal Center, Building 41 
Western Region Mine Plan Library 
Lakewood, CO 80225-0065 
Advance call required: WR Permitting Information Line 1-866-847-7362 

The Navajo Nation Minerals Department – Office of Surface Mining Program 
P.O. Box 9000 
Window Rock, AZ 86515 

County Clerk’s Office 
McKinley County Courthouse 
201 W. Hill Ave. 
Gallup, NM 87301 

14.0 Newspaper Advertisement 

The reclamation liability release notice (and associated map) to be published in the local 
newspapers is provided in Appendix A10. The announcement will be published in both 
the Gallup Independent and Navajo Times for four consecutive weeks. Affidavits of 
publication from these newspapers will be sent to OSMRE. 
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15.0 Supplemental Information for Prelaw Lands and Initial Program Lands 

The 1994 TOJ Application in Appendix A2 contains extensive information for the PLL 
and IPL regarding their history, as well as information on erosion and landscape 
stability, revegetation, vegetation sampling done for the TOJ application, and hydrology. 

CDK Projects 

There are two known projects that were conducted in Section 5 in what is referred to as 
the CDK Area. For simplicity, they will be referred to as the CDK Valley and the CDK 
Highwall. The CDK Valley project was conducted on IPL and the CDK Highwall project 
occurred on PLL; the locations are shown on Exhibit E4. Seeding at the conclusion of 
these projects would have been done with the OSMRE permanent seed mix. 
The CDK Valley project was done around 2003-2004 and concerned utilizing various 
BTCA practices in lieu of a sediment pond. These efforts are documented in a report 
entitled, Comparison of Pre- and Post-mining Soil Loss for the CDK Area dated August 
26, 2004. A copy of this report may be found in Appendix A11a. 

The CDK Highwall project was completed in 2021 and involved bringing suitable soil 
from the nearby railroad embankment that was being removed, to address BIA concerns 
with a Prelaw remnant highwall and the quality of the vegetation on Prelaw spoil directly 
across from the highwall. The plan for this project was entitled Section 5 Pre-Law 
Highwall and Rail Embankment Mitigation Plan (March 2020). A copy of this plan and 
associated communications are contained in Appendix A11b. 

Backfilling and Grading 

Backfilling and grading were conducted in a manner that promoted stability, eliminated 
spoil piles, and blended into unmined land. A proposed postmining topographical map 
was not available for this application. Spoil was graded to at least a 3H:1V slope in 
accordance with the IP regulations. A topographical map showing the final configuration 
may be found on Exhibit E9; the exhibit also shows cross section locations of the 
topography. Cross sections of the final topography are provided on Exhibit E10. 

Exhibit E11 is an isogram with a gradient analysis for the slopes throughout the 
reclaimed area. Slopes showing as greater than 30 percent are typically affiliated with 
drainages. 
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Potentially Acid and Toxic Forming Materials (PATFM) 

Based on available information, the only known PATFM mitigation occurred in 
association with the CDK Highwall and spoil adjacent to it (see Appendix A11b). 

The level of PATFM monitoring on the IPL is unknown, although the reclaimed land 
today does not show evidence of poor soil conditions or vegetation that might not be 
growing because of poor spoil quality. 

PLL Topdressing 

These lands may have had very limited topdressing as discussed in the 1994 TOJ 
Application. The soil materials used as a planting medium, however, appear to have 
been suitable since they have supported revegetation since the 1970s. As stated earlier, 
these PLL were included in the vegetation sampling program for the VMU they were 
located in. 

IPL Topdressing 

Topsoil replacement would have been done in conformance with 30 CFR 715.16 (b) 
Topsoil Redistribution. Regraded land would have been scarified prior to the placement 
of topdressing. Topsoil would have been redistributed in a uniform thickness (typically a 
minimum of six inches) and in a manner that minimized the potential for compaction. 
To that end, topsoil depth checks were conducted at four locations on IPL. The 
locations included a diversity of locations representative of the IPL. Topsoil was found to 
be at least six inches at the locations tested, which supports that at least a six-inch 
topdressing was applied at the time as required. Successful revegetation after 40 years, 
as discussed below, also supports that there is good soil medium for vegetation 
throughout the area. The locations of topsoil depth checks and the depths recorded are 
shown on Exhibit E12. 

Drainage Control 

Drainage control technologies were instituted to create a stable landform and to safely 
route the design storm runoff through the reclaimed areas and into adjacent undisturbed 
lands. While terraces and down-drains were constructed on the PPL and on some later 
IPL to promote controlled drainage of runoff from the reclaimed land, such structures 
were not built on the early PLL and IPL. Other hydrologic structures, however, were 
constructed to control runoff on PLL and IPL. The 1994 TOJ Application in Appendix A2 
provides additional information. 
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Drainage channels that concentrate flow were armored with riprap to control runoff and 
to promote a smooth transition into undisturbed drainages. Exhibit E6 shows the 
locations of primary hydrologic structures installed to control runoff and minimize 
erosion in PLL and IPL. 

Sedimentology and Surface Water 

This section provides information regarding impacts to surface water by PLL and IPL in 
VMU 8. The section also covers sedimentology since that is directly related to surface 
water quality. 

Sediment yields from VMU 8 PLL and IPL are expected to be below pre-mining levels 
based on the reclaimed landform, mine-wide sediment-yield analysis, and the EPA 
watershed status. Regarding the reclaimed landform, VMU 8 PLL and IPL were 
reconstructed in a manner consistent with stable landforms, hydrologic structures have 
been constructed in accordance with standard practice on the rest of the mine, and the 
land has been seeded, mulched, and revegetated. 

As stated in Section 5.7.4.3 in PP Permit No. NM-0001K, extensive sediment-yield 
analyses have been done throughout the mine through paired watershed sampling and 
modelling that all demonstrated acceptable sediment yields for various reclaimed-land 
scenarios. Finally, the 1994 TOJ application also provides corroborative information on 
sediment yield. 
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1.0 INTRODUCTION 

This report contains a surface water and groundwater assessment in support of the Phase III bond release application 

for Vegetation Management Unit 8 (VMU).  VMU 8 is located on reclaimed land in Section 5, T16N, R20W and 

Section 33, T17N, 20W near New Mexico State Highway 264 and part of the Northern area of the McKinley Mine 

(Mine) permitted under Office of Surface Mining Reclamation and Enforcement (OSMRE) Permit No. NM0001K.  

This report was prepared in accordance with the OSMRE Guideline to Bond Release Procedures for Permanent 

Program Lands as well as the 30 CFR 800.40 Requirement to Release Performance Bonds.  Information regarding the 

Probable Hydrologic Consequences (PHC) and the Cumulative Hydrologic Impact Assessment (CHIA) is discussed in 

OSMRE Permit NM-0001K, Section 3.4, and included in Appendix A of this report. -

The Mine is located approximately 24 miles northwest of Gallup, New Mexico.  The Mine began operations in the 

early 1960s and ceased operations in 2009.  Since that time, the Mine has been in various phases of reclamation 

including grading to post-mine topography, placement of topsoil, and revegetation.  VMU 8 surface and groundwater 

sources have been monitored through a network of surface water monitoring stations and wells. Figure 2-1 shows the 

location of these monitoring facilities. The map also shows National Pollutant Discharge Elimination System (NPDES) 

Permit No. NN0029386 outfalls affiliated with the proposed bond-release area and other nearby areas within the 

watersheds containing VMU 8, since information from the outfalls is discussed in this report. 

Trihydro Corporation (Trihydro) began collecting water quality data in October 2012 and managing water quality data 

in January 2013.  This report provides an evaluation of water data from 2013 through 2025 as data during this time 

period are representative of post-mining conditions and are the most complete dataset available.  The data analysis 

includes comparisons to baseline information, effluent standards, and the PHC. 

A summary of the hydrologic setting and protection requirements for the Mine are included in this report in 

Section 2.0.  Section 3.0 reviews the -long-term chemical and physical characteristics of surface water associated with 

the NPDES outfalls 018, 019, 020, 021, 022, 023, 024, 026, 027, 028, 031, 032, 065, 076, 077, 081, 082, 083, 084, 085, 

086, 087, 088, 089, and 090, as well as surface water monitoring sites Tse Bonita Wash (TBW) and Defiance Draw 

(DD) that receive waters from the VMU 8 area.  Of these Outfalls, the stormwater discharge locations that have been 

monitored since 2013 and that have current surface water data include: 018, 020, 021, 024, 026, 032, 084, and 090. 

Therefore, Outfalls 019, 022, 023, 027, 028, 031, 065, 076, 077, 081, 082, 083, 085, 086, 087, 088, and 089 are not 

represented on the discharge data tables or temporal plots. Section 4.0 provides a review of the long-term chemical and 

physical characteristics of the groundwater wells (Well 1, Well 2, Well 3, Well 11, Well SW9-A, Well MBR-2, 

Well MBR-5, Well TB2A, Well TB2B2, Well TB2C, Well TB2D, Well TB3D) located nearest to VMU 8.  
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Wells TB2A, TB2D, TB3D, TB2C and SW9-A have not been sampled due to lack of available water, and therefore 

have no available sampling data for the 2013 to 2024 reporting period.  
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2.0 HYDROLOGIC SETTING AND PROTECTION 

2.1 GEOLOGIC SETTING AND CLIMATE 
The Mine is located in the southwest corner of the San Juan Basin in a structural sub-basin known as the Gallup Sag.  

The San Juan Basin, which is roughly circular in shape, occupies much of northwestern New Mexico, a narrow strip of 

northeastern Arizona, and a small portion of southwestern Colorado.  The basin is bordered on the north by the 

San Juan Mountains, on the east by the Nacimiento Uplift, on the south by several uplifts including the Lucero Uplift 

and Zuni Uplift, and on the west by the Defiance Monocline, which separates it from the Black Mesa Basin. 

The sedimentary rocks in the San Juan Basin are predominantly of Mesozoic age with some Tertiary rocks outcropping 

in the central basin and some Paleozoic and Pre-Cambrian rocks upturned along the basin margins.  The sediments 

increase in thickness toward the basin’s center.  The geology in the vicinity of Gallup and McKinley County is 

comprised of Middle to Upper Jurassic (175-145 million years old) and Quaternary (less than 1-million years old) 

rocks.  Older rocks, the Triassic River deposits of the Chinle Group, are exposed in the plains to the south and 

Cretaceous rocks form the high ridges.  The rock formations include sandstone, shale, limestone, coal, and mudstone.  

The San Juan Basin is characterized by low surface relief.  Most of the basin is a relatively featureless plain with wide 

shallow valleys and some low mesas and cuestas.  Elevations in the area range from 5,000 feet above mean sea level 

(ft amsl) in the north to 7,000 ft amsl in the south.  A prominent north-south trending range, the Chuska Mountains, 

occurs along the western part of the basin with elevations exceeding 9,500 ft amsl.  The Mt. Taylor volcanic area, with 

elevations up to 10,000 ft amsl, occurs within the southeast corner of the basin.  The margins of the basin are 

characterized by hogback ridges, which are associated with the tectonic uplifts defining the basin boundaries. 

The majority of the Mine is located in the Puerco River Drainage Basin with a small portion of the Mine located in the 

San Juan River Drainage. The main drainages or watersheds in the Mine are the headwaters of Defiance Draw (DD) 

and its tributary, Defiance Draw Tributary (DDT), Tse Bonita Wash (TBW), Coal Mine Wash (CMW), and its 

tributary, CMWT, and an unnamed tributary to Black Creek.  A small portion of the Mine lease area is in the 

headwaters of Deer Springs Wash and Black Springs Wash (both in the San Juan River Drainage Basin).  Of the 

drainage basins listed above, DD is the largest drainage basin with an area of 27.5 square miles.  TBW is the drainage 

basin that encompasses the highest percentage within the Mine boundary at 35.0%.  The watersheds encompassing 

VMU 8 discharge surface water run-off to TBW and DD; the sampling locations for those drainages are shown on 

Figure 2-1.  
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As presented in Mine Permit No. NM-0001K, Section 3.4, groundwater resources within the Mine fall into three main 

types: alluvial, bedrock, and aquifer.  Alluvial and bedrock groundwater resources are discontinuous, of poor physical 

and chemical quality, and of limited extent. The first major deep aquifer is the Gallup Sandstone Aquifer (GSA).  The 

GSA lies well below the zone of mining impact and is overlain by several impermeable shale members.  Most recharge 

to the Gallup Sandstone comes from the Chuska Mountains to the northwest of the Mine.  In addition to these three 

types, groundwater may also be found in spoil material above bedrock. The groundwater monitoring wells nearest 

VMU 8 are alluvial monitoring wells TB2A, TB2B2, TB2C, TB2D, and TB3D; bed rock monitoring wells MBR2 and 

MBR5; GSA wells 1, 2, and 3, and spoil monitoring wells 11 and SW9-A.  The locations of these wells are shown on 

Figure 2-1. 

The Mine climate is semi-arid with an average annual precipitation of approximately 11 inches (in.) per year.  More 

than half of the annual precipitation typically falls during the months of July through October. Precipitation often 

occurs as rainfall from intense, localized thunderstorms that occur sporadically in the region.  This can result in high 

suspended solids levels in the runoff.  In addition, soil chemistry and geomorphology contribute to the high levels of 

dissolved solids, salinity, and alkalinity.  Within the general area of the Mine, runoff due to precipitation events occurs 

in the form of surface runoff.  Natural drainages or watersheds convey or temporarily store the runoff as it is routed to 

the Puerco River or San Juan River. 

Precipitation data nearest to VMU 8 is reported from the precipitation monitoring stations at Bluff, Rain 10, and South 

Tipple, as shown on Figure 2-1.  The Rain 10 precipitation station operates between mid-April and mid-November and 

is shut down annually during the winter months. The Bluff and South Tipple precipitation stations operate all year 

round. 

Table 2-1 provides the monthly and annual precipitation data from the three precipitation stations for the 2013-2024 

period.  Average monthly precipitation between April and November at the three precipitation stations ranged from 

0.28 in. in April to 1.85 in. in July during the 12-year evaluation period.  On average, most of the precipitation is 

received between July and September.  The month with the highest one-month precipitation total was July 2021 with 

5.45 in. at South Tipple.  Precipitation data are referenced throughout the report to help explain some of the 

observations presented for surface and groundwater stations.  

2.2 HISTORICAL WATER QUALITY DATA 
The Mine began operations in the early 1960s, before the passage of the Surface Mine Control and Reclamation Act 

and other regulations governing coal mining on Indian lands.  At that time, baseline surface and groundwater quality 
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and quantity data were not required before mining.  As a result, comparisons cannot be made with pre-mining 

watershed conditions of the Mine as a single unit.   

The original 1980 Geohydrology Associates Inc. (GAI) baseline groundwater report, incorporated into the Mine 

permits, provides surface and groundwater quality and quantity data that can be referenced for evaluating trends since 

that time. There are no baseline groundwater data applicable to the Mine site. Groundwater monitoring is reported 

annually as required by OSMRE Permit Number NM 0001K.  The monitoring requirements were recently changed so 

all wells are sampled annually through Permit Modification Mod 23-04, which was approved by OSMRE on 

February 21, 2024.  Groundwater resources within the Mine include alluvial, bedrock, Gallup Sandstone Aquifer, and 

spoil.   

Alluvial groundwater is present in some fill and low-lying soils at the Mine.  Wells penetrating the alluvial 

groundwater are designed to monitor the quality and quantity of shallow groundwater in alluvial valley-fill sediments. 

Valley-fill sediments in the Mine area serve as a reservoir for meteoric water to reside.  Because the area is semi-arid 

and annual precipitation is limited, the presence of alluvial groundwater is generally dependent on rainfall and, to a 

lesser extent, snowfall quantities. 

In 1980, five bedrock wells (MBR1, MBR2, MBR3, MBR4, and MBR5) were installed approximately 

50 feet (ft) below the Green Coal Seam to monitor groundwater below this unit.  The Green Coal Seam was the lower-

most recoverable coal seam at the Mine.  These monitoring wells, referred to as McKinley bedrock wells, were located 

in and around the major drainage watersheds throughout the Mine.  Three of the original five wells (MBR1, MBR3, 

and MBR4) were mined through and not replaced.  The active bedrock monitoring wells include MBR2 and MBR5, to 

the north and south of VMU 8.  

The original 1980 GAI baseline groundwater report concluded that bedrock wells had little potential as a meaningful 

groundwater resource.  The transmissivity of the bedrock deposits was less than 6 square feet per day (ft2/day) and not 

capable of maintaining a sustained yield of 1 gallon per minute (gpm).  Even though groundwater was present, none of 

the strata had sufficient continuity to be considered an aquifer.  

Five water wells (1, 2, 3, 3A, and 4) have been completed in the Gallup Sandstone Aquifer throughout the Mine area.  

These wells were used as primary water sources for mine activities and reclamation.  The wells now provide domestic 

water, dust-control water, and are also used as monitoring wells.  Because of the relatively low permeability of the 

shale units overlying the Gallup Sandstone Aquifer and the geologic structure in the area, the Gallup Sandstone Aquifer 

can be under artesian conditions.  Moreover, due to the presence of the overlying shales, there is no hydraulic 
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connection between the underlying Gallup Sandstone and the mined strata.  Gallup Sandstone Aquifer Well 1 is located 

outside of VMU 8, near the South Tipple weather monitoring station.  Gallup Sandstone Aquifer Well 2 is located 

outside of VMU 8, near the Bluff weather monitoring station.  Well 3 is located within VMU 8 near the south end of 

the proposed release area, as shown on Figure 2-1.  

Five spoil recharge wells (2G2, 4A, SW9-A, 9S, and 11) were constructed in the Mine area. The spoil recharge wells 

were installed throughout the Mine in reclaimed areas to determine chemical presence and groundwater properties.  

These wells were terminated at bedrock and their screens encompassed the spoil interval immediately above bedrock.  

Two spoil wells 4A and SW9-A on New Mexico Mining and Minerals Division (MMD) regulated lands were installed 

in 1990; of these two wells, only SW9-A remains.  Well 4A was not monitored after 2015 following approval by MMD 

to discontinue monitoring this well because the land at the well location had a full reclamation liability release. 

Well 4A was abandoned on October 29, 2018. 

In April 2013, three additional spoil recharge wells were constructed and designated as wells 2G2 (on OSMRE lands), 

11 (on MMD lands), and 9S (on MMD lands).  Spoil Wells 11 and SW9-A are the spoil recharge wells in the vicinity 

of VMU 8.  Well SW9-A has had insufficient volume to sample during the reporting period. 

Surface water has been monitored since the early 1980s through active and passive surface water monitoring stations, 

although the number and locations of stations have evolved over time.  The currently monitored active, mine permit 

related surface water stations for large watersheds are located in and around the major drainage watersheds throughout 

the Mine and include the DD, TBW, DDT6, CMW, and CMWT stations. In the annual hydrology report, Station 

CMW is used to monitor flow and water quality from a relatively undisturbed large watershed drainage; the data from 

this station are used as background information and to contrast against other station data from large, disturbed 

watersheds. 

2.3 APPLICABLE PROTECTION STANDARDS 

2.3.1 SURFACE WATER COMPARISON 
Stormwater runoff from the Mine drains through impoundments and/or hydraulic control structures (e.g., check dams, 

designed channels, etc.) before discharging into Defiance Draw, a tributary to the Puerco River segment from the 

Arizona border to the Gallup wastewater treatment plant in McKinley County.  Data collected from the disturbed 

stations in the large watersheds are compared to data collected at the undisturbed CMW station, which are considered 

background data. The comparison is used to determine impacts from mining activities.  This comparison is provided in 
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the annual hydrology report, which is an appendix to the annual reclamation report that is submitted to OSMRE 

(Trihydro 2025). 

2.3.2 NPDES REQUIREMENTS 
The Mine operates under NPDES Permit No. NN0029386 which was last renewed on July 1, 2017.  A renewal 

application was submitted to the United States Environmental Protection Agency (USEPA) on December 27, 2021, and 

the Mine is currently operating under the current permit pending approval of the renewal application.  As required 

under NPDES Permit No. NN0029386, the Mine submitted an updated Sediment Control Plan on September 5, 2017.  

OSMRE approved the Sediment Control Plan on July 12, 2018, and USEPA acknowledged the OSMRE approval (per 

a 2003 Memorandum of Understanding) on October 15, 2025.  The Mine is currently operating under the September 5, 

2017, Sediment Control Plan.  All watersheds within the Mine are classified as Western Alkaline, and in accordance 

with NPDES Permit No. NN0029386, reclamation inspections are conducted quarterly within the drainage basins 

associated with the Sediment Control Plan and inspection findings are summarized in quarterly reports.   

Additionally, discharge sampling is conducted at NPDES outfalls per Table 1 of Permit No. NN0029386.  All outfalls 

are subject to the Effluent Limitation Guidelines as specified in 40 CFR §434.80-81, water quality-based effluent 

limitations (WQBELs) in 40 CFR §122.44 (applicable to State NPDES programs), and Navajo Nation Water Quality 

Standards for outfalls located on Navajo Nation lands.  There are 25 watersheds and NPDES outfalls located in the 

vicinity of VMU 8.  Outfalls associated with VMU 8 and their associated watersheds are shown on Figure 2-1.  The 

Mine will continue conducting quarterly reclamation inspections and sampling discharges through final bond release 

and subsequent removal of the outfalls from the NPDES permit. 

2.3.3 GROUNDWATER PROTECTION STANDARDS 
The Mine permit contains a list of parameters to analyze but there are no groundwater standards included with them 

since the intent of the permit is to monitor the change in water quality over time and to use that information to identify 

possible impacts to water quality during and after mining.  While the permit has no standards, it may be useful to 

include in this report how the quality of the groundwater compares to known standards.   

The Navajo Nation Environmental Protection Agency (NNEPA) exercises jurisdiction on Navajo Nation lands but does 

not have general groundwater protection standards.  The New Mexico Administrative Code (NMAC), however, 

contains groundwater standards for the State of New Mexico, which will be reviewed in this report to provide a 

possible picture around utility of groundwater at the Mine.  The table below contains a list of parameters with NMAC 

groundwater standards that would correlate to various parameters analyzed at the Mine. 
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Upper Limit Analyte (unless otherwise indicated) 
pH 6.0-9.0 s.u. 

Fluoride 1.6 mg/L 

Nitrate as N 10 mg/L 

Selenium 0.05 mg/L 

Chloride 250 mg/L 

Dissolved Iron 1 mg/L 

Dissolved Manganese 0.2 mg/L 

Sulfate 600 mg/L 

TDS 1,000 mg/L 

Zinc 10 mg/L 

Criteria listed for chloride, iron, manganese, sulfate, TDS, zinc, and pH represent the maximum concentration for 

domestic water supply. The NMAC also has an existing total dissolved solids (TDS) concentration of 

10,000 milligrams per liter (mg/l) or less (also the case for the NNEPA standards), for present and potential future use 

as domestic and agricultural water supply (NMAC 20. 6.2.3103).  

2.3.4 IMPOUNDMENT WATER QUALITY 
VMU 8 includes one permanent impoundment: CDK.  This impoundment meets the required livestock watering 

standards as discussed in the McKinley Mine OSMRE Permit Section 5.7.3.4.3 Permanent Impoundment Water 

Quality.  A water quality demonstration with data showing the Mine permanent impoundments met livestock watering 

standards is also provided in the McKinley Mine OSMRE Permit Section 5.7.3.4.3. 

2.4 PROTECTION OF HYDROLOGICAL BALANCE 
The Mine permit includes preventative and remedial measures for any potential adverse hydrologic consequences 

identified in the PHC determination.  The Permit includes sections on the PHC determination, groundwater and surface 

water monitoring plans, general plans to address possible hydrologic consequences, and a CHIA, as provided by the 

MMD/OSMRE.  These items can be found in Section 3.4 of the Mine permit. Related permit sections are summarized 

below.  A copy of the active and approved Permit Section 3.4 is provided as Appendix A. 

2.4.1 PHC DETERMINATION 
The PHC first reviews the possible impacts of the impoundments on other surface waters, which are reviewed here for 

the purposes of a PHC update.  Assumptions for, and analysis of runoff to the impoundments and consumptive losses 

from the impoundments are provided.  The impoundments have no negative impacts on regional water quantity and 
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should enhance local property use for livestock and wildlife.  The PHC also acknowledges and evaluates the possible 

impact from impoundment stormwater discharge on downstream water chemistry. Review of available data indicated 

identifiable impact as related to pre- and post-mine monitoring stations along Defiance Draw and its tributaries.  Lastly, 

the PHC considers the possible impacts of the groundwater, located in the alluvial, bedrock, and Gallup Sandstone 

Aquifer. This last item will be further discussed in report Section 4.5.3. 

2.4.2 CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (CHIA) 
A CHIA was prepared by Radian Corporation for OSMRE and MMD in 1995 for the Mine.  The CHIA follows the 

PHC language in Appendix A. Sections 3.0 and 4.0 of this report summarize possible surface and groundwater 

impacts/material damages concluded by the CHIA. 

2.4.3 SURFACE AND GROUNDWATER MONITORING PLANS 
Per Section 6.3.2.1 of the OSMRE Mine Permit, surface-water monitoring in large watersheds is conducted at 

five stations identified as DD, TBW, DDT6, CMW, and CMWT.  Groundwater monitoring is conducted on the 

following sources: alluvial groundwater, bedrock groundwater, Gallup Sandstone Aquifer, and spoil recharge 

groundwater.  McKinley Mine OSMRE Permit required analytes vary by water source, which are provided in Table 22. 
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3.0 SURFACE WATER MONITORING 

VMU 8 is located in the Puerco River Drainage Basin, with possible influence on ephemeral and perennial streams.  

Surface water quality is monitored at 25 points downstream from VMU 8. The stormwater discharge locations that 

have been monitored since 2013 and that have current surface water data include: Outfall 018 (CH-2-14), 

Outfall 020 (DC-10-17), Outfall 021 (DC-10-6), Outfall 024 (DC-2), Outfall 026 (DC-10-29), Outfall 032 (DC-10-27), 

Outfall 084 (DC-10-34), and Outfall 090 (DS-6). Additionally, two stream monitoring locations along Defiance Draw 

and Tse Bonita Wash have been monitored since 2013. 

Temporal plots were developed for a graphical representation of surface water monitoring data.  The surface water 

temporal plots are found in Appendices B-1 and B-2.  A statistical analysis was performed on the data as the temporal 

plots were developed.  Outliers noted during the statistical analysis are depicted as a red dot on the temporal plots. As 

these are relatively small datasets (less than 30 observations for each given parameter), outliers are detected using 

Dixon’s Test.  The test focuses on the most extreme observation in a given data set and determines if the observation is 

an outlier by assessing the gap between the extreme values and its nearest neighbor relative to the overall range of the 

data. Dixon’s Test is a standardized test and was used to identify outliers on both the discharge data sets and the stream 

water quality data sets. 

3.1 SURFACE WATER DATA 

3.1.1 DISCHARGE DATA 
USEPA conducted a reasonable potential analysis based on comparisons with applicable water quality standards and 

found no basis for incorporating WQBELs in Permit No. NN0029386.  If available data or other information showed 

that discharges had reasonable potential to contain levels of a pollutant in excess of a standard, this would demonstrate 

the reasonable potential to cause or contribute to future exceedances and a limit for that pollutant would be 

incorporated into Permit No. NN0029386.  Limits for pH (Table 1, NN0029386) are established based on the 

Navajo Nation water quality standards and State of New Mexico water quality standards, based on the location of the 

outfall. 

There are 8 stream discharge sampling locations affiliated with watersheds in VMUs 8 that are associated with data; 

Outfall 018 (CH-2-14), Outfall 020 (DC-10-17), Outfall 021 (DC-10-6), Outfall 024 (DC-2), Outfall 026 (DC-10-29), 

Outfall 032 (DC-10-27), Outfall 084 (DC-10-34), and Outfall 090 (DS-6) (see Figure 2-1).  Historical discharge data 

have been recorded since July 2018 at Outfall 018, Outfall 020, Outfall 021, Outfall 024, and Outfall 032; since March 

2019 at Outfall 026 and Outfall 084; and since August 2021 at Outfall 090.  No discharge data have been recorded from 

Outfalls 019, 022, 023, 027, 028, 031, 065, 076, 077, 081, 082, 083, 085, 086, 087, 088, and 089 during the reporting 
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period; therefore, these outfalls are not represented on the discharge data tables or temporal plots. Outfall 018 has 

sampling data from 2018 to 2024.  Outfalls 020, 021, 024, and 032 have sampling data from 2018 to 2025. 

Outfalls 026 and 084 have sampling data from one sampling event in March 2019.  Outfall 090 has sampling data from 

2021 to 2023. Sample data for Outfalls 018, 020, 021, 024, 026, 032, 084, and 090 are presented in Tables 3-1, 3-2, 

3-3, 3-4, 3-5, 3-6, 3-7, and 3-8, respectively.  Appendix B-1 presents temporal plots including Outfalls 018, 020, 021, 

024, 026, 032, 084, and 090. The temporal plots are based on available 2018 to 2025 data.  A discussion concerning 

the data for each analyte follows. 

 Aluminum concentrations fluctuated over time for Outfall 024.  Aluminum concentrations in most outfalls were 

lower and generally less variable, but consistent with the fluctuations of Outfall 024. The aluminum concentration 

spiked for Outfall 020 in August 2022 and for Outfall 024 in July 2021 and July 2022.  

 Conductance is similar across the included outfalls and fluctuates between approximately 50-300 microsiemens per 

centimeter (µS/cm) with one high outlier at Outfall 021 in March 2023.  All outfalls had measured conductance 

that varied in a similar fashion within the stated range. 

 Only Outfall 024 had cyanide detections over the 12-year reporting period.  Cyanide was typically not detected 

above the laboratory limit of quantification for most sampling events at most outfalls. 

 Gross Alpha concentrations fluctuated over time for Outfall 024, with notable spikes in 2021 and 2024, including 

an outlier of 1,810 pCi/L in 2021. The remaining outfalls showed relatively low and stable concentrations, with no 

outliers. 

 Related to the concentration of metals and biotoxicity is hardness.  Discharge hardness has typically stayed below 

500 mg/L CaCO3 and has almost always stayed below 1,000 mg/L CaCO3.  Discharge hardness at Outfall 024 

reached 1,000 mg/L CaCO3 in July 2021. Outfall 020 exhibited moderate variability, following the fluctuation 

pattern of Outfall 024.  Even with elevated concentrations of iron and selenium, hardness will reduce toxicity for 

aquatic life. 

 Iron concentrations fluctuated over time for Outfall 024.  Iron concentrations at the remaining outfalls stayed well 

below 200 mg/L with the exception of Outfall 024. 

 Oil & grease were not detected above the laboratory limit of quantification except for one outlier at Outfall 018 

with 46.9 mg/L in July 2022. Aside from this outlier, only Outfall 032 had a detection, also in July 2022. 

 Across all outfalls, field and lab pH fluctuated between 7 and 9 s.u. 

 Selenium concentrations were generally stable and stayed below 0.015 mg/L.  Outfall 024 had two notable spikes: 

one with a selenium concentration of 0.028 mg/L in July 2021, and one with a selenium concentration of 
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0.031 mg/L in July 2022.  Selenium concentrations have remained comparatively stable for all other outfalls, with 

fluctuations mirroring the pattern of Outfall 024 at a lesser severity. 

 Total dissolved solids generally remained below 5,000 mg/L and were stable over the reporting period.  One high 

outlier was recorded at Outfall 024 in June of 2024, with a concentration of 35,000 mg/L. 

 Total suspended solids concentrations generally followed a similar fluctuation pattern for all outfalls across the 

reporting period, with spikes occurring during the summer monsoon season.  Reported values are typically below 

5,000 mg/L.  Outfall 024 showed significant variability, including multiple peaks between 2021 and 2025 that 

exceeded 10,000 mg/L, reaching a maximum of 18,000 mg/L in July 2021.  Outfall 020 exhibited moderate 

fluctuations, reaching its highest concentration at 8,700 mg/L in July of 2021. 

Permanent impoundments are not suspected to significantly impact surface water quality or regional hydrology.  In 

VMU 8, impoundment CDK is upstream from Outfall 022, which had no recorded discharge data during the reporting 

period.  Small depressions do not pose any additional impacts to the PHC assessment in the Permit.  These structures 

provide opportunistic water for livestock and wildlife and add diversity to the vegetation.  Since they are small (less 

than one acre-ft), there would be minimal impact from small depressions on the water quality leaving the Mine.  

Examination of the previously discussed analytical trends suggests that discharge water quality outcomes have 

remained relatively consistent, sometimes with a great degree of variability in the data ranges.  Many analyte 

concentrations were anomalous in 2021 and 2024 for much of the surface water data available in the vicinity of 

VMU 8. Overall, these trends support the presumption that there are no significant impacts from mining and 

reclamation operations on surface waters. 

3.1.2 STREAM WATER QUALITY DATA 
There are large watershed stream monitoring stations downstream of VMU 8: DD along Defiance Draw and TBW 

along Tse Bonita Wash (Figure 2-1).  Stream water quality data are available for both of these locations since July 

2013. Required analyte data are presented in Tables 3-9 and 3-10. Appendix B-2 presents temporal plots for stream 

monitoring data at DD and TBW from 2013 to 2025.  

 Even though alkalinity is not a reportable analyte specified in the permit, it is a useful parameter when discussing 

bicarbonate and carbonate, which are the two most important compounds that determine alkalinity.  Alkalinity has 

generally remained steady with alkalinities below 500 mg/L as CaCO₃ during the reporting period for DD and 

TBW.  DD reported a major alkalinity outlier of 2,400 mg/L as CaCO₃ in July of 2020. 

 Bicarbonate concentrations shown on the temporal plot mimic alkalinity trends for DD and TBW. 
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 Total calcium concentrations at DD have been highly variable for the reporting period while remaining 

comparatively stable at TBW from 2013 to 2025.  Calcium concentrations have been similar in both streams since 

2022. The average calcium concentrations for TBW are around 90 mg/L with low levels of variation, while the 

average calcium concentrations for DD are around 235 mg/L, with yearly spikes (outliers) in concentration 

coinciding with the monsoon season.  The maximum total calcium concentration, an outlier, observed throughout 

the reporting period at DD was 1,200 mg/L in July of 2020. 

 Carbonate concentrations shown on the temporal plot are misleading as this analyte has historically been reported 

at or near the laboratory detection limit or the limit of quantification and is an insignificant component of total 

alkalinity at the historical pH levels. Several outliers are shown on the temporal plot for both DD and TBW 

between 2015 and 2019 and one at TBW in 2025. 

 The calculated cation-anion balance at both DD and TBW has been variable during the reporting period, and values 

for both streams have been similar during the reporting period.   

 Chloride concentrations have been relatively stable at both streams with multiple outliers throughout the reporting 

period. 

 Field conductance is similar for both DD and TBW and has generally decreased over the reporting period. 

 Total hardness concentrations showed consistent fluctuations for both DD and TBW, with DD exhibiting higher 

variability than TBW.  Total hardness concentrations have generally decreased over the reporting period for both 

DD and TBW. 

 Dissolved iron concentrations have decreased over time at DD, with multiple outliers between 2017 and 2020.  

TBW maintained consistently low dissolved iron levels throughout the entire period, with minimal fluctuation. 

 Total iron concentrations showed substantial variability for DD, with multiple peaks between 2015 and 2025, 

including a clear outlier just above 800 mg/L in July of 2020, another outlier of 750 mg/L in July of 2022, and 

another outlier of 590 mg/L in September of 2025.  TBW total iron levels are consistently lower than DD 

throughout the entire period, with concentrations generally below 200 mg/L and minimal fluctuation. 

 Total magnesium concentrations at DD have been variable during the reporting period, with concentrations in 

TBW consistently lower than those at DD. DD experienced multiple peaks in concentration throughout the 

reporting period with the greatest outlier occurring at 270 mg/L in July of 2020. TBW remained consistently 

lower, with concentrations generally below 50 mg/L and minimal fluctuation. 

 Dissolved manganese concentrations have shown a trend that is similar to that of total magnesium over the 

reporting period, with DD concentrations being variable during the reporting period and TBW concentrations 
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consistently lower than those at DD.  TBW remained consistently lower, with concentrations generally below 

1 mg/L and minimal fluctuation. 

 Total manganese concentrations have shown a trend that is similar to that of dissolved manganese over the 

reporting period, with DD concentrations being variable during the reporting period and TBW concentrations 

consistently lower than those at DD.  TBW remained consistently lower, with concentrations generally below 

5 mg/L and minimal fluctuation. 

 Total mercury concentrations have been relatively stable over the reporting period with concentrations lower than 

0.002 mg/L.  Multiple outliers are noted on the temporal plot for DD and one for TBW.  

 Nitrogen, expressed as nitrate, concentrations have remained relatively stable for DD and TBW during the 

reporting period with concentrations decreasing over time.  From mid-2021 through 2025, many reported values 

are below the laboratory limit of quantification. 

 Field pH values have been variable during the reporting period with normal values at both TBW and DD ranging 

from around 7.9 to around 8.9. 

 Lab pH values have been variable during the reporting period with values at TBW ranging from 7.6 to 8.4 and 

those at DD ranging from 7.8 to 8.2. 

 Phosphate levels have shown DD concentrations as variable during the reporting period, with concentrations in 

TBW consistently lower than those at DD. DD reported multiple outliers in concentration throughout the reporting 

period with the greatest outlier occurring at 52.2 mg/L in August of 2018.  TBW remained consistently lower, with 

concentrations generally below 10 mg/L and minimal fluctuation. 

 Total phosphorous concentrations have shown an increasing trend both DD and TBW over the reporting period.  

Concentrations for TBW are generally more stable than those of DD, with less fluctuation and only one major 

outlier, occurring in 2024.  Oppositely, DD concentrations experienced greater fluctuations with several outliers, 

the greatest one being a total phosphorus concentration of 28 mg/L in July of 2022. 

 Total potassium concentrations have shown a trend in which TBW and DD experience similar fluctuations at 

different scales over the reporting period, with DD concentrations being more variable during the reporting period 

and with concentrations in TBW consistently lower than those at DD. DD reported multiple outliers in 

concentration throughout the reporting period with the greatest outlier occurring at 100 mg/L in July of 2020.  

TBW remained consistently lower, with concentrations generally below 50 mg/L and minimal fluctuation. 

 Total selenium concentrations have shown DD and TBW concentrations being generally stable with a decreasing 

trend.  DD reported multiple outliers in concentration throughout the reporting period with the greatest outliers 
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occurring at 0.25 mg/L in 2018 and 2020.  TBW remained consistently lower, with concentrations generally below 

0.05 mg/L and minimal fluctuation. 

 The sodium adsorption ratio for both DD and TBW has followed the same decreasing trend over the reporting 

period, where both DD and TBW have an outlier value in September 2014. After this spike, the ratio decreases 

and becomes relatively stable from 2019 through 2025. 

 Total sodium concentrations at DD have been variable during the reporting period with multiple instances of 

outliers.  Concentrations at TBW have been generally stable and lower than those of DD with the exception of 

elevated outlier values reported in September 2014 and June 2024. 

 Sulfate concentrations have been stable at DD over the reporting period.  Concentrations at TBW have generally 

decreased and remained stable after an outlier in 2014 and decrease to approximate current levels in 2017.  An 

outlier was reported at TBW in June 2024 before returning to levels consistent with prior concentrations. 

 Settleable solids concentrations have been stable, generally less than 50 mg/L, at both DD and TBW when 

disregarding outliers.  

 Total dissolved solids concentrations have been stable, generally less than 2,000 mg/L, at both DD and TBW when 

disregarding outliers.  

 Total suspended solids concentrations at DD have been variable over the reporting period.  Concentrations at TBW 

have been comparatively stable during the reporting period with a high outlier value in the second quarter of 2024. 

The majority of the cations found in surface water exist in the suspended phase relative to the dissolved phase. 

Examination of the previously discussed analytical trends suggests that stream water quality has improved or remained 

consistent since 2013 in both Defiance Draw and Tse Bonita Wash.  Lower constituent concentrations over time were 

expected as vegetation established in the area. Water quality is comparable between the two streams. Along with 

comparisons to the undisturbed Coal Mine Wash discussed in the McKinley Mine 2024 Annual Report (Trihydro 

2025), these trends support the presumption that impacts from mining and reclamation operations on surface water are 

limited or insignificant.  Geochemical parameters such as pH, alkalinity, and hardness also indicate stream water is 

resistant to such impacts.  

The McKinley Mine 2024 Annual Report – Hydrology Section (Trihydro 2025), Section 3.3, compared analyte 

concentrations between disturbed watersheds, such as DD and TBW, with the relatively undisturbed watershed CMW.  

This report found that, after accounting for year-to-year variability associated with naturally occurring climatic factors, 

most analytes were similar to or higher in samples from CMW than in samples from the disturbed watersheds.  Based 

on the comparison of water quality in the disturbed watersheds versus the undisturbed watershed, the data indicate that 
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mining and reclamation have not adversely impacted water quality in the disturbed watersheds.  For more details and 

further watershed comparison discussion, please refer to the McKinley Mine 2024 Annual Report (Trihydro 2025). 

3.2 ASSESSMENT OF SURFACE WATER DATA 

3.2.1 COMPARISON TO BASELINE WATER QUALITY 
There are no actual surface water data from pre-mining conditions available for comparison to current discharge or 

stream water quality data.  Therefore, this comparison is not included in this report. 

3.2.2 COMPARISON TO REGULATORY STANDARDS 
There are 8 NPDES outfalls affiliated with VMU 8 that have data over the reporting period:  Outfall 018 (CH-2-14), 

Outfall 020 (DC-10-17), Outfall 021 (DC-10-6), Outfall 024 (DC-2), Outfall 026 (DC-10-29), Outfall 032 (DC-10-27), 

Outfall 084 (DC-10-34), and Outfall 090 (DS-6). USEPA conducted a reasonable potential analysis based on 

comparisons with applicable water quality standards and found no basis for incorporating WQBELs in the site 

NPDES Permit other than pH. Therefore, there are no regulatory standards to compare the outfall water quality results. 

There are two stream monitoring stations downstream of the outfalls; Defiance Draw and Tse Bonita Wash 

(Figure 2-1).  There is no discharge data available from Outfalls 019, 022, 023, 027, 028, 031, 065, 076, 077, 081, 082, 

085, 086, 087, 088, 083, and 089.  Discharge water quality analysis from the outfalls showed generally neutral trends, 

sometimes with a great degree of variability in the data range.  Analytical trend analysis of surface water quality of DD 

and TBW indicates attenuation of impacts observed at Outfalls 018, 120, 021, 024, 026, 032, 084, and 090. The overall 

findings of this report, as well as the trends outlined in the 2024 Hydrology Report (Trihydro 2025), for the surface 

water monitoring sites, conclude that there are limited or no impacts to surface waters after mining and reclamation 

operations and there are no impacts to the hydrologic balance. 

3.2.3 COMPARISON TO PROBABLE HYDROLOGIC CONSEQUENCES 
The PHC determination (Permit Section 3.4.4) acknowledges the possible consequence of stormwater on downstream 

water chemistry. Data show that there are no deleterious effects to watershed health of the Puerco River. Regional 

surface waters are also protected because of ephemeral flow patterns of the streams of interest and limited constituent 

loadings to downstream reaches as a result.  Monitoring at NPDES outfalls and McKinley Mine surface water 

monitoring stations will cease upon final stages of bond release and regulatory approval.  NPDES outfalls will be 

removed from the stormwater permit subsequent to Phase III approval of permanent program lands and Termination of 

Jurisdiction on initial program lands.  Full discussion of the surface water quality from each of the Mine watersheds is 

included in the 2024 Annual Hydrology Report (Trihydro 2025) Section 3.0. 
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4.0 GROUNDWATER MONITORING 

Groundwater at the Mine is monitored at four sources: alluvial, bedrock, Gallup Sandstone Aquifer, and spoil.  A 

summary of data for the four groundwater sources is provided below followed by a comparison of results to baseline 

water quality, regulatory standards, and the PHC, as applicable.  Depth to water data for the groundwater sources are 

presented in Table 4-1.  Tabulated water quality data for the groundwater sources are presented in Tables 4-2, 4-3, 4-4, 

4-5, 4-6, 4-7, and 4-8.  Historical groundwater data tables include relevant groundwater protection standards for 

reference. 

Temporal plots were developed for a graphical representation of the long-term groundwater monitoring data.  The 

groundwater temporal plots are found in Appendices C-1, C-2, C-3, and C-4. A statistical analysis was performed on 

the data as the temporal plots were developed.  Any outliers noted during the statistical analysis are depicted as a red 

dot on the temporal plots. As these are relatively small datasets (less than 30 observations for each given parameter), 

outliers are detected using Dixon’s Test.  The test focuses on the most extreme observation in a given data set and 

determines if the observation is an outlier by assessing the gap between the extreme values and its nearest neighbor 

relative to the overall range of the data.  Dixon’s Test is a standardized test and was used to identify outliers on both the 

GSA well data set and the bedrock well data set. 

4.1 ALLUVIAL GROUNDWATER 
Alluvial wells are located in and around major drainage watersheds throughout the Mine.  Since water levels in these 

wells are dependent on direct precipitation, the depth to groundwater and the saturated thickness in wells vary to some 

degree based on rain and snowfall.  

In 2016, OSMRE and MMD approved a permit modification to monitor only seven alluvial wells.  Four of these wells 

have historically been considered recharging (DT2A, DT2B, TB2B2, and TB3D) whereas the remainder of the wells 

(CMC, D2C, and D3B2) have historically been dry.  The alluvial wells being dry is consistent with the PHC. 

Wells TB2A, TB2B2, TB2D, TB3D, and TB2C are in the vicinity of VMU 8. Due to insufficient water depth, 

Wells TB2A, TB2D, TB3D, and TB2C have not been sampled and therefore have no available sampling data for the 

2013 to 2024 reporting period.  Only Well TB2B2 has been sampled and has sampling data for the 2013 to 2024 

reporting period. 
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4.1.1 WATER LEVELS 
Water level and saturated thickness are presented in Table 4-1 for alluvial well TB2B2.  Depth to ground water in 

TB2B2 has been generally increasing since depth measurement began in 2013 and ended in 2016 (due to lack of 

recharge), with corresponding decreases in saturated thickness. 

4.1.2 WATER QUALITY 
Chemical concentrations from recharging alluvial wells were evaluated in this report and are included in the 

Groundwater Quality Summary 2013-2024 (Table 4-2).  Samples were not collected at well TB2B2 beginning the 

second quarter of 2016 through 2024 due to inadequate recharge. When sufficient groundwater is present, water 

quality data are collected during quarterly sampling events from the alluvial wells.  Appendix C-1 includes temporal 

plots by individual analyte listed in the permit for the sampled alluvial well, TB2B2, and are based on 2013 through 

2016 data. 

 While alkalinity is not a reportable analyte specified in the permit, it is a useful parameter when discussing 

bicarbonate and carbonate trends below.  Alkalinity concentrations at TB2B2 have trended upward throughout the 

monitoring period. 

 Bicarbonate concentrations in TB2B2 are similar to the alkalinity trend for the monitoring period. Nearly all the 

alkalinity present in alluvial groundwater is attributable to bicarbonate as carbonate is a relatively minor to non-

existent component. These results are expected, given the neutral to slightly basic pH of alluvial groundwater. 

 Calcium concentrations have remained stable at well TB2B2. 

 Carbonate values were below the laboratory limit of quantification for TB2B2 over the reporting period. 

 Although the calculated cation / anion balance appears to vary seasonally and with precipitation, they are generally 

less than 10%.  High ratios are noted in the second half of 2014 at TB2B2. 

 Chloride concentrations have generally remained consistent with no observed trend.  Chloride levels at 

TB2B2 fluctuate over a relatively narrow range. 

 Field conductance at TB2B2 has been relatively stable around 3,000 µS/cm over the reporting period.  

 Total hardness concentrations, expressed as CaCO3, have been generally stable in TB2B2 at around 

1,150-1,225 mg/L CaCO3 between August 2014 and November 2016.  Hardness was not measured at 

TB2B2 from 2013 through the second quarter of 2014. 

 Dissolved iron concentrations have fluctuated in well TB2B2 during the reporting period with an increase over 

the last three quarters of 2016.  
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 Total iron concentrations are variable at Well TB2B2, where total iron increased by an order of magnitude in the 

third and fourth quarters of 2014.  However, during the majority of the reporting period, total iron has been 

reported near the laboratory detection limit. 

 Total magnesium values are relatively stable at TB2B2 over the reporting period. 

 Dissolved manganese concentrations have fluctuated in a narrow concentration range at TB2B2.  

 Total manganese concentrations have fluctuated in a narrow concentration range at TB2B2 during the reporting 

period.  A sizable portion of the observed total manganese exists in the dissolved phase. 

 Nitrate, expressed as nitrogen, at well TB2B2 has consistently been at or below laboratory limits of detection or 

quantification throughout the reporting period.  

 Field pH values were relatively variable over the reporting period with normal values falling between 6.7 to 7.4 at 

TB2B2. 

 Laboratory pH values in the alluvial wells remain consistently in the 7.2 to 7.5 range, with no discernible trend.  

 Phosphate is generally not present in TB2B2 above laboratory detection limits or limits of quantification, with one 

detection in 2013. 

 Total phosphorus values have fluctuated in a narrow concentration range at TB2B2 during the reporting period.  

 Dissolved potassium concentrations at TB2B2 are generally stable from 2013 through 2016. 

 Dissolved selenium concentrations have been below the laboratory limit of quantification at TB2B2. 

 Total sodium concentrations have been relatively stable at TB2B2 with no trend. 

 Sulfate values show a stable trend as shown on the temporal plot for TB2B2. 

 Total dissolved solids concentrations presented on the temporal plot for well TB2B2 have remained stable over the 

reporting period.  A strong correlation between sulfate and total dissolved solids exists.  Sulfate is the predominant 

anion included in the total dissolved solids results. 

Examination of the previously discussed analytical trends from the alluvial well TB2B2 suggests that water quality 

concentrations have remained consistent between 2013 and 2016 and support the presumption that impacts from 

mining and reclamation operations on the alluvial groundwater have not occurred. 
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4.2 GALLUP SANDSTONE AQUIFER 
Five water wells (1, 2, 3, 3A, and 4) have been completed in the Gallup Sandstone Aquifer throughout the Mine area.  

These wells were used as primary water sources for mining activities and reclamation.  The wells now provide 

domestic water, dust-control water, or are only monitored.  Because of the relatively low permeability of the shale units 

overlying the Gallup Sandstone Aquifer and the geologic structure in the area, the Gallup Sandstone Aquifer can be 

under artesian conditions.  Moreover, due to the presence of the overlying shales, there is no hydraulic connection 

between the underlying Gallup Sandstone and the mined strata.  The nearest GSA wells to VMU 8 – Well 1, Well 2, 

and Well 3 – are located as follows: Well 3 is within the VMU 8 release area, Well 2 is north of the VMU 8 release 

area near Bluff weather monitoring station, and Well 1 is directly south of the VMU 8 release area near South Tipple 

weather monitoring station (Figure 2-1). 

4.2.1 WATER LEVELS 
Water level and saturated thickness are presented in Table 4-1 for Wells 1, 2, and 3.  Depth to ground water in Well 2 

has been generally increasing since depth measurement began in 2014 with corresponding decreases in saturated 

thickness. 

4.2.2 WATER QUALITY 
Sampling of Wells 1, 2, and 3 has been conducted quarterly for multiple parameters since 2013.  Significant chemical 

parameters are included in the Groundwater Quality Summary 2013-2024 (Table 4-3, Table 4-4, and Table 4-5). 

Appendix C-2 presents temporal plots for Well 1, Well 2, and Well 3 based on available 2013 to 2024 data.  

Examination of the analytical data and temporal plots for the reporting period associated with Well 1, Well 2 and 

Well 3 indicates the following. 

 Well 1 alkalinity concentrations have been relatively stable and much lower than Well 2 and 3 over the reporting 

period, staying under 170 mg/L CaCO₃, except for a higher outlier value reported in 2022.  Alkalinity 

concentrations at Well 2 and Well 3 were variable with high and low outliers until early 2020.  Since then, their 

alkalinity concentrations have been relatively stable.  Nearly all the alkalinity present in Gallup Sandstone 

groundwater is attributable to bicarbonate, as carbonate is a relatively minor component. 

 Bicarbonate concentrations are extremely similar to alkalinity trends for the reporting period. 

 Dissolved calcium concentrations have been relatively stable at Well 1 over the reporting period at around 

70 mg/L. Dissolved calcium concentrations at Well 2 were variable with high and low outliers until early 2020 

when the values stabilized at just over 40 mg/L.  Dissolved calcium concentrations at Well 3 are the highest of the 
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three wells and have remained relatively stable over the reporting period at around 90 mg/L with the exception of 

one low outlier in 2020. 

 Carbonate concentrations have consistently been reported below the laboratory limit of quantification over the 

reporting period for Wells 1, 2, and 3. 

 Chloride concentrations in Well 1 were stable over the reporting period at around 4 mg/L.  Chloride concentrations 

in Well 2 were variable with high and low outliers until early 2020 when the values stabilized following a slightly 

decreasing trend with an uptick for the final value of 2024.  Chloride concentrations in Well 3 have been variable 

throughout the reporting period, with high and low outliers until stabilizing in 2021 at around 10mg/L, also with an 

uptick in 2024. 

 Fluoride concentrations in Well 1 and 2 were variable with high and low outliers over the reporting period.  

Fluoride concentrations in Well 3 were higher than those of Wells 1 and 2, with a trend of increasing concentration 

over the reporting period. 

 Total hardness concentrations, expressed as CaCO3, have been generally stable in Well 1 at around 250 mg/L 

CaCO3. Well 2 followed the same neutral trend as Well 1 but with a lower concentration at around 150 mg/L 

CaCO3.  Well 3 has had a slightly decreasing trend with values around 325 mg/L CaCO3 with a few low and high 

outliers throughout the reporting period.  

 Total iron concentrations were relatively stable at Well 1 and Well 3 during the reporting period with 

concentrations at around 2-3 mg/L.  Total iron concentrations for Well 2 were much more variable than those of 

the other wells, with high outliers reported throughout the reporting period and a stabilized concentration of around 

1 mg/L after 2021. 

 Dissolved magnesium concentrations in Well 1 were stable over the reporting period at around 15 mg/L.  

Dissolved magnesium concentrations in Well 2 were variable with high and low outliers until early 2020 when the 

values stabilized following a slightly increasing trend with values up to 10 mg/L.  Dissolved magnesium 

concentrations for Well 3 have been stable with a neutral trend, remaining close to 22 mg/L with one major low 

outlier in 2020. 

 Total manganese concentrations at Well 1 remained stable over the reporting period at around 0.12 mg/L.  Total 

manganese concentrations at Well 2 were variable but typically lower than concentrations in Wells 1 and 3 with 

some high outliers; values have generally been below 0.05 mg/L over the reporting period.  Total manganese 

concentrations have been relatively stable for Well 3 with values around 0.06 mg/L over the reporting period with 

both high and low outliers. 
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 Field pH values were relatively variable over the reporting period with normal values falling between 6.9 to 7.4 at 

Wells 1, 2, and 3, excluding outliers. 

 Lab pH values were relatively variable over the reporting period with normal values falling between 7.25 to 8.0 at 

Wells 1, 2, and 3, excluding outliers. 

 Phosphate was detected above the laboratory limit of quantification only once at Well 2 and only twice at Well 3 

during the reporting period. 

 Potassium concentrations in Well 1 remained stable over the reporting period at around 5mg/L.  Potassium 

concentrations have slightly decreased in Well 2 and Well 3 over the reporting period, with the potassium 

concentrations in Well 3 higher than those in Well 2, with a low outlier in 2020. 

 Dissolved sodium concentrations in Well 1 remained stable over the reporting period at around 35 mg/L.  

Dissolved sodium concentrations in Well 2 were variable with high and low outliers until early 2020 when the 

values stabilized following a neutral to slightly decreasing trend with values around 100 mg/L.  Dissolved sodium 

concentrations at Well 3 have been variable over the reporting period with a few high and low outliers, averaging 

at about 75 mg/L. 

 Sulfate concentrations in Well 1 remained relatively stable over the reporting period at around 150 mg/L with a 

couple of high outliers.  Sulfate concentrations in Well 2 were variable with high and low outliers until early 2020 

when the values generally stabilized with values around 120 mg/L. Sulfate concentrations remained relatively 

stable throughout the reporting period for Well 3, fluctuating around 230 mg/L with both high and low outliers.   

 Total dissolved solids concentrations in Well 1 remained stable over the reporting period at around 400 mg/L.  

Total dissolved solids concentrations in Well 2 were variable with high and low outliers until early 2020 when the 

values generally stabilized with values around 425 mg/L.  Total dissolved solids concentrations have been 

relatively stable at Well 3 just over 600 mg/L since 2016 except for a low outlier value reported in 2020. 

 Turbidity values were relatively variable for Wells 1, 2, and 3, each experiencing a few high outliers throughout 

the reporting period.  For all wells, the average turbidity remained around 15 NTU throughout the reporting period.   

Examination of the previously discussed analytical trends suggests that water quality concentration trends have been 

generally neutral since 2013 at Wells 1, 2, and 3, with a noticeable decrease in data variability starting in 2020.  Water-

quality concentrations have remained relatively consistent since 2015 at Wells 1, 2, and 3.  Anomalous high and low 

outlier values were reported throughout the reporting period for all wells.  Additional water quality data comparison 

with other GSA wells located at the McKinley Mine can be found in Section 2.3 of the 2024 Annual Hydrology Report 
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(Trihydro 2025).  Overall, these trends support the presumption that impacts from mining and reclamation operations 

on groundwater in the Gallup Sandstone Aquifer have not occurred. 

4.3 BEDROCK AQUIFER 
In 1980, five bedrock wells (MBR1, MBR2, MBR3, MBR4, and MBR5) were installed approximately 

50 feet (ft) below the Green Coal Seam to monitor groundwater below this unit.  The Green Coal Seam was 

stratigraphically the lower-most recoverable coal seam at the Mine.  These monitoring wells, referred to as McKinley 

bedrock wells, were located in and around the major drainage watersheds throughout the Mine.  Three of the original 

five wells (MBR1, MBR3, and MBR4) were mined through and not replaced.  The active bedrock monitoring wells 

include MBR2 and MBR5, with MBR2 being north of the VMU 8 release area, and MBR5 being southeast of the 

VMU 8 release area.  Upon the ultimate stages of bond release, MBR2 and MBR5 will be plugged and abandoned in 

accordance with Permit Section 6.3.2.2.1 and NMAC 19.27.4.30.C.1. 

4.3.1 WATER LEVELS 
Water level and saturated thickness data are presented in Table 4-1 for MBR2 and MBR5.  Depth to groundwater in 

both MBR2 and MBR5 have been gradually increasing since 2013 with corresponding gradual decreases in saturated 

thickness.  Slight recoveries were noted in 2022 and 2024 for MBR2 and in 2016 for MBR5, however, 2022 and 2024 

depths to water were still higher than pre-2020 levels for MBR2. 

4.3.2 WATER QUALITY 
Sampling of MBR2 and MBR5 has been conducted annually for multiple parameters.  Significant chemical parameters 

are included in Table 4-6 for MBR2 and Table 4-7 for MBR5.  Appendix C-3 presents temporal plots for MBR2 based 

on available 2013 to 2024 data. 

Examination of the analytical data and temporal plots for the reporting period associated with MBR2 indicate the 

following. 

 Alkalinity is a useful parameter when discussing bicarbonate and carbonate trends below.  Alkalinity 

concentrations have been relatively stable at MBR2 and fluctuate around 550 mg/L CaCO3. Alkalinity 

concentrations have also been relatively stable at MBR5 and fluctuate around 900 mg/L CaCO3. Nearly all the 

alkalinity present in bedrock groundwater is attributable to bicarbonate as carbonate and is a relatively minor 

component. 

 Bicarbonate concentrations are identical to alkalinity trends for the reporting period. 
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 Total boron levels have fluctuated from around 0.15 to 0.20 mg/L at both MBR2 and MBR5, with the exception of 

an outlier of 0.27 mg/L reported in October 2024 for MBR2.  Overall, boron levels show a slight increasing trend 

during the reporting period. 

 Total calcium concentrations at MBR2 and MBR5 were generally stable over the reporting period, staying below 

7.1 mg/L.  A high outlier concentration of 120 mg/L for MBR2 was reported in October 2024. 

 Carbonate concentrations have consistently been reported below the laboratory limit of quantification over the 

reporting period for MBR2.  Carbonate concentrations for MBR5 have been reported above the laboratory limit of 

quantification for a third of the sampling events; when reported, the concentrations for MBR5 are normal yet 

variable. 

 The calculated cation-anion balance percentages at both MBR2 and MBR5 have been consistently less than 10%, 

other than outliers in October 2014. 

 Chloride concentrations at MBR2 have fluctuated since 2013 but indicate a generally neutral trend around 

7.0 mg/L.  Chloride concentrations at MBR5 have been more variable than MBR2 but still relatively stable at 

around 75 mg/L. 

 Field conductance at MBR2 has been relatively stable around 2,250 µS/cm over the reporting period.  Field 

conductance at MBR5 has followed the same trend as MBR2 with the exception of an outlier in 2017. 

 Fluoride concentrations at MBR2 have fluctuated since 2013 but indicate a generally neutral trend.  At MBR5, the 

concentration follows a similar trend to MBR2 with a pronounced peak in 2018.  Fluoride has consistently been 

around 5 mg/L for MBR2 and 7 mg/L for MBR5 after 2019, above the water quality standard of 1.6 mg/L. 

 Total hardness at MBR2 has been generally stable over the reporting period, fluctuating between 20 to 45 mg/L 

with a slightly decreasing trend prior to a high outlier concentration of 370 mg/L in October 2024. Total hardness 

at MBR5 followed a similar trend to MBR2 but has slightly more variation throughout the reporting period. 

 Dissolved iron has not been detected above the laboratory limit of quantification for the majority of samples for 

MBR2.  Dissolved iron in MBR5 has been relatively stable over the reporting period at around 0.25 mg/L. 

 Total iron concentrations have fluctuated over the reporting period but have decreased since 2021 for MBR2. 

Total iron concentrations for MBR5 follow the trends of MBR2 with a slight time delay and the exception of an 

outlier in 2016.  Most of the iron exists in the suspended phase since dissolved iron has often been non-detect. 

 Total magnesium concentrations at MBR2 have been generally stable over the reporting period, fluctuating 

between 1.5 and 3.9 mg/L and with the exception of a high outlier concentration of 18 mg/L that was reported in 
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October 2024.  Total magnesium concentrations for MBR5 have been more variable over the reporting period with 

a decreasing trend. 

 Dissolved manganese concentrations at MBR2 have fluctuated since 2013 but indicate a generally neutral trend 

with the exception of a high outlier concentration reported in October 2021.  Dissolved manganese has not been 

detected above the water quality standard of 0.2 mg/L during the reporting period for MBR2.  Dissolved 

manganese concentrations at MBR5 have fluctuated since 2013 but have maintained an overall trend in decreasing 

concentration. 

 Total manganese concentrations at MBR2 have fluctuated over the reporting period but show a slightly decreasing 

trend.  A high outlier concentration was reported in October 2021 corresponding to the increased dissolved 

manganese reported during the same period.  Total manganese concentrations at MBR5 have fluctuated since 2013 

but have maintained an overall trend in decreasing concentration. 

 Nitrogen, expressed as nitrate, concentrations for both MBR2 and MBR5 have been below the laboratory limit of 

quantification except during September 2016 and October 2020 for MBR2. The laboratory limit of quantification 

has varied as a result of matrix interference. 

 Field pH values at MBR2 have varied over the reporting period ranging from 7.3 to 8.0.  Field pH values at MBR5 

have varied over the reporting period ranging from 7.4 to 8.7. 

 Lab pH values at MBR2 have varied over the reporting period ranging from 7.5 to 8.1. Lab pH values at MBR5 

have varied over the reporting period ranging from 7.7 to 8.5. 

 Phosphate has consistently been reported below the laboratory limit of quantification during the reporting period 

except for one instance in November of 2016 for MBR5.  The variability shown on the temporal plot is a result of 

varying limits of quantification through the reporting period. 

 Total phosphorous concentrations at both MBR2 and MBR5 that were above the laboratory limit of quantification 

have exhibited a slight increasing trend over the reporting period.  MBR5 reported a high outlier in late 2016. 

 Total potassium concentrations at both MBR2 and MBR5 were generally stable over the reporting period, 

fluctuating between 2.3 and 5.8 mg/L.  A high outlier concentration of 25 mg/L was reported in October 2024 for 

MBR2. 

 Total selenium concentrations for both MBR2 and MBR5 were generally below the laboratory limit of 

quantification during the reporting period.  The exceptions were detections reported in October 2014, October 

2023, and October 2024. The limit of quantification varies due to sample matrix interference. 
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 Total sodium concentrations have been relatively stable at MBR2 over the reporting period with the exception of a 

low outlier reported in October 2024.  Total sodium concentrations for MBR5 follow a similar trend to MBR2 but 

are higher in concentration, stabilizing around 600 mg/L. 

 Sulfate concentrations at MBR2 have fluctuated since 2013, ranging from 540 mg/L to 600 mg/L, but indicate a 

generally neutral trend.  Sulfate concentrations at MBR5 are more variable than those of MBR2, with a decreasing 

concentration around 400 mg/L, and a high outlier in 2013. 

 Total dissolved solids concentrations at MBR2 and MBR5 have fluctuated since 2013 but indicate a generally 

neutral trend over the reporting period.  Total dissolved solids concentrations routinely exceed the water quality 

standard of 1,000 mg/L. 

 Total zinc concentrations at MBR2 that were above the laboratory limit of quantification have exhibited a slightly 

increasing trend over the reporting period, with the highest values reported in November 2015 and October 2024. 

Total zinc concentrations at MBR5 follow the same trend as MBR2 with the exception of an outlier in 2016. 

Examination of the previously discussed analytical trends suggests that water-quality concentrations have remained 

relatively consistent since 2013 at Well MBR2 and Well MBR5.  Anomalous high and low outlier values were reported 

for several analytes in the second half of 2024.  Overall, these trends support the presumption that impacts from mining 

and reclamation operations on groundwater have not occurred.   

4.4 SPOIL GROUNDWATER 
Five spoil recharge wells (2G2, 4A, SW9-A, 9S, and 11) were constructed in the Mine area.  Two spoil wells (4A and 

SW9-A on MMD lands) were installed in 1990; of these two wells, only SW9-A remains.  Well 4A was not monitored 

after 2015 following approval by MMD to discontinue monitoring this well because the land at the well location had a 

full bond and liability release.  Well 4A was abandoned on October 29, 2018.  In April 2013, three additional spoil 

recharge wells were constructed and designated as wells 2G2 (on OSMRE lands within VMU 5), 11 (on MMD lands), 

and 9S (on MMD lands).  Spoil recharge wells were installed throughout the Mine in reclaimed areas to determine 

chemical presence and groundwater properties.  These wells were terminated at bedrock, and their screens 

encompassed the spoil interval immediately above bedrock.  Spoil Wells 11 and SW9-A are the spoil recharge wells in 

the vicinity of VMU 8.  Well SW9-A has had insufficient volume to sample during the reporting period, and therefore 

has no available sampling data. 
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4.4.1 WATER LEVELS 
Water level and saturated thickness data are presented in Table 4-1 for Spoil Well 11.  Depth to groundwater in Well 11 

has remained relatively constant since 2013 with corresponding saturated thickness.  Slight recoveries were noted in 

2015. 

4.4.2 WATER QUALITY 
Sampling of Spoil Well 11 has been conducted quarterly for multiple parameters since 2013.  Significant chemical 

parameters are included in the Groundwater Quality Summary 2013-2024 (Table 4-8).  Appendix C-4 presents 

temporal plots for Well 11 based on available 2013 to 2024 data.  

Examination of the analytical data and temporal plots for the reporting period associated with Well 11 indicate the 

following. 

 Alkalinity is a useful parameter when discussing bicarbonate and carbonate trends below.  Alkalinity 

concentrations at Well 11 followed a trend of increasing alkalinity over the reporting period, generally stabilizing 

at just above 2,000 mg/L CaCO3.  There were two low outliers in 2016 and 2021, and a high outlier in 2020. 

 Bicarbonate concentrations for Well 11 follow the exact same trend as alkalinity concentrations for Well 11. 

 Total boron concentrations for Well 11 were highly variable over the reporting period, with many high and low 

outliers. Generally, the total boron concentrations measured at Well 11 have increased over time.  The average 

concentration over the reporting period is around 0.26 mg/L. 

 Total calcium concentrations for Well 11 have also been highly variable over the reporting period with a group of 

outliers from 2017 to mid-2019.  Aside from this period, the concentrations seem to be following an overall 

increasing trend, stabilizing at around 160-180 mg/L following 2019. 

 Carbonate concentrations for Well 11 have consistently been reported either below the laboratory limit of 

quantification or as outliers during the reporting period. 

 Cation-anion balance percentages for Well 11 have remained relatively stable over the reporting period at around 

5%, with the exception of two outliers; one in 2017 and another in 2023. 

 Chloride concentrations for Well 11 have remained relatively stable over the reporting period at around 35 mg/L, 

with the exception of outliers in 2018 and 2020. 

 Conductance for Well 11 has remained constant at around 10,000 µS/cm, excluding outliers. 

 Fluoride concentrations for Well 11 have consistently been reported either below the laboratory limit of 

quantification or as outliers during the reporting period. 
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 Hardness concentrations for Well 11 have generally been stable with an increasing trend over the reporting period, 

stabilizing at around 700 CaCO3 following 2020.  High and low outliers were observed at Well 11 from 2017 until 

2020. 

 Dissolved iron concentrations for Well 11 have been variable over the reporting period, stabilizing in 2020 at 

around 1 mg/L.  High outliers were observed throughout the reporting period. 

 Total iron concentrations for Well 11 have generally been stable with a decreasing trend over the reporting period, 

stabilizing at around 2 mg/L.  High outliers were observed at Well 11 from 2017 until 2019, and then again in 

2022. 

 Magnesium concentrations at Well 11 have maintained an increasing trend, stabilizing at around 60 mg/L 

following 2019.  High outliers were observed at Well 11 from 2017 until 2019. 

 Dissolved manganese concentrations at Well 11 have maintained a neutral trend throughout the reporting period, 

stabilizing at around 1 mg/L.  High outliers were observed at Well 11 from 2017 until 2019. 

 Total manganese concentrations at Well 11 follow the same trends as dissolved manganese, along with the same 

outlier trends. 

 Nitrogen, expressed as nitrate, concentrations for Well 11 have consistently been reported below the laboratory 

limit of quantification during the reporting period. Nitrogen concentrations for Well 11 have been reported above 

the laboratory limit of quantification for only six of the sampling events. 

 Field pH for Well 11 has remained relatively stable over the reporting period, generally in the 7.5-7.8 range. High 

and low outliers were observed throughout the reporting period. 

 Lab pH for Well 11 has been highly variable over the reporting period, ranging from 6.8 to 7.5.  High and low 

outliers were observed throughout the reporting period. 

 Phosphate concentrations for Well 11 have consistently been reported below the laboratory limit of quantification 

during the reporting period.  Phosphate concentrations for Well 11 have been reported above the laboratory limit of 

quantification for three of the sampling events. 

 Phosphorus concentrations for Well 11 are stable at around 0.05 mg/L for the first half of the reporting period, until 

2020. Phosphorus concentrations for Well 11 have consistently been reported below the laboratory limit of 

quantification during the second half of the reporting period, following 2020. 

 Potassium concentrations at Well 11 followed a trend of increasing concentration over the reporting period, 

generally stabilizing at just below 17.5 mg/L.  There was a period of high outliers from 2016 to 2018 during the 

reporting period. 
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 Selenium concentrations for Well 11 have consistently been reported below the laboratory limit of quantification 

during the reporting period.  Selenium concentrations for Well 11 have been reported above the laboratory limit of 

quantification for two of the sampling events. 

 Total sodium concentrations for Well 11 have followed a trend of increasing concentration over the reporting 

period, averaging at around 2,300 mg/L.  High and low outliers were observed throughout the reporting period. 

 Sulfate concentrations for Well 11 have been variable over the reporting period with no discernable trend. The 

average sulfate concentration is around 3,800 mg/L.  Many high and low outliers were observed throughout the 

reporting period. 

 Total dissolved solids concentrations for Well 11 follow a neutral trend throughout the reporting period, stabilizing 

at around 7,500 mg/L.  Many high and low outliers were observed throughout the reporting period. 

 Total zinc concentrations for Well 11 follow a fairly neutral trend, stabilizing at around 0.015 mg/L until 2021, 

where multiple high outliers were observed and then followed by concentrations that were reported below the 

laboratory limit of quantification during the reporting period. 

4.5 ASSESSMENT OF GROUNDWATER DATA 

4.5.1 COMPARISON TO BASELINE WATER QUALITY 
There are no baseline groundwater data from pre-mining conditions available for comparison to current groundwater 

quality data.  Therefore, this comparison is not included in this report.  

4.5.2 COMPARISON TO REGULATORY STANDARDS 
Though not required or necessary, water quality from the alluvial aquifer, Gallup Sandstone Aquifer, bedrock aquifer, 

and spoil recharge groundwater were assessed against the regulatory standards established for the maximum allowable 

concentrations of groundwater of 10,000 mg/L TDS or less (NMAC 20.6.2.3103).  Tables 4-2 through 4-8 include 

these standards at the bottom, allowing for easy comparison to groundwater quality data, with bolded values indicating 

exceedances.  Only the following monitored constituents are captured by the referenced standards: fluoride, nitrate 

as N, and selenium for human health standards and chloride, dissolved iron, dissolved manganese, sulfate, TDS, zinc, 

and pH for domestic water supply.  

Alluvial well TB2B2 reported exceedances in concentration above the domestic water supply standards of dissolved 

iron in 2013, 2015, and 2016.  Concentrations of manganese, TDS, and sulfate at TB2B2 consistently exceeded the 

domestic water supply standard. 
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Gallup Sandstone Aquifer Wells 1, 2, and 3 had no observed exceedances (Tables 4-3 and 4-5). Fluoride and TDS 

were observed in exceedance of 1,000 mg/L for every sampling event at MBR2 and MBR5 (Table 4-6 and Table 4-7).  

MBR2 also has reported exceedances for dissolved iron (Q4 2013).  MBR5 had exceedances for dissolved manganese 

twice (2013 and 2022) and sulfate once (2013).  Please see the McKinley Annual Hydrology Report (Trihydro 2025) 

for comparison between other GSA and MBR wells.  

In samples from Well 11 in spoil recharge groundwater, concentrations of iron, manganese, sulfate, and TDS exceeded 

domestic water supply standards.  Exceedances in concentrations of iron have been occasional and relatively close to 

concentration standard across the 2013 to 2024 sampling period, with the exception of an elevated period from 2017 to 

2019. Concentrations of manganese, sulfate, and TDS have consistently exceeded the concentration standard. 

4.5.3 COMPARISON TO PROBABLE HYDROLOGIC CONSEQUENCES 
Data establish that bedrock groundwaters are of poor quality that cannot be used for beneficial purposes.  Data also 

show, however, that they have had no deleterious effect on established surface or groundwater uses.  Upon the final 

stages of bond release, wells will be abandoned or transitioned to the Navajo Nation with regulatory approval. 
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5.0 SURFACE AND GROUNDWATER ASSESSMENT 
SUMMARY 

As required for bond release of long-term surface and groundwater monitoring, water quality and quantity data are 

provided in this report.  Evaluation of the data was presented in two separate sections to confirm that mining activities 

at the McKinley Mine have not adversely disturbed the hydrologic balance in or around the site.  Findings from the 

1980 GAI Report, comparison with the undisturbed Coal Mine Wash watershed, comparison with regulatory standards, 

and the PHC determination indicate that mining and reclamation have had minimal impact on the quality and quantity 

of this resource.  The following provides a brief summary of those findings. 

5.1 SURFACE WATER ASSESSMENT SUMMARY 
There are eight NPDES outfalls affiliated with VMU 8 that have data within the reporting period: 018, 020, 021, 024, 

026, 032, 084, and 090.  Outfalls 019, 022, 023, 027, 028, 031, 065, 076, 077, 081, 082, 083, 085, 086, 087, 088, and 

089 are not represented on the discharge data tables or temporal plots but are within the vicinity of VMU 8.  There are 

two stream monitoring stations downstream of the outfalls, Tse Bonita Wash (TBW), and Defiance Draw (DD) 

(Figure 2-1).  Discharge water quality analysis from the outfalls showed generally neutral trends, sometimes with a 

great degree of variability in the data range.  Analytical trend analysis of surface water quality of DD and TBW 

indicates attenuation of impacts observed at the associated outfalls.  The overall findings conclude there are limited or 

no impacts to surface waters after mining and reclamation operations and there are no impacts to the hydrologic 

balance. 

The PHC determination (Permit Section 3.4.4) acknowledges the possible consequence of stormwater on downstream 

water chemistry. Data show that there are no deleterious effects to watershed health of the Puerco River. Regional 

surface waters are also protected because of ephemeral flow patterns of the streams of interest and limited constituent 

loadings to downstream reaches as a result. 

5.2 GROUNDWATER ASSESSMENT 
Near VMU 8, there is one alluvial well with data, Well TB2B2, two bedrock wells, Well MBR2 and Well MBR5, 

three Gallup Sandstone Aquifer wells, Well 1, 2, and 3, and one spoil well with data, Well 11.  Analyte concentrations 

for wells had generally neutral trends over the 2013 to 2024 reporting period.  Comparison of groundwater quality data 

to NMAC standards indicates exceedances of various analytes had the standards been applicable.  Alluvial well TB2B2 

reported exceedances in concentration above the domestic water supply standards for iron, manganese, TDS, and 

sulfate. The three GSA wells had no observed exceedances over the reporting period.  Fluoride and TDS were 
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observed in exceedance of 1,000 mg/L for every sampling event at MBR2 and MBR5.  MBR2 also has reported 

exceedances for dissolved iron and MBR5 had exceedances for dissolved manganese and sulfate.  Samples from 

Well 11 in spoil recharge groundwater, concentrations of iron, manganese, sulfate, and TDS exceeded domestic water 

supply standards.  Based on this water quality analysis, there are no impacts from mining on groundwater, which is 

consistent with the PHC. 
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TABLE 2-1. PRECIPITATION DATA, SOUTH TIPPLE, RAIN 10, AND BLUFF 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Month 
2013 2014 2015 2016 2017 

S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) 
January 1.38 -- 1.08 0.04 -- 0.05 2.05 -- 1.39 0.62 -- 0.39 1.25 -- 0.81 

February 0.15 -- 0.11 0.06 -- 0.03 1.59 -- 1.21 0.22 -- 0.25 1.64 -- 0.04 

March 0.39 0.00 0.27 0.73 -- 0.65 0.11 -- 0.11 0.05 -- 0.03 0.48 -- 0.70 

April 0.23 0.19 0.25 0.36 0.02 0.28 0.52 0.42 0.35 1.31 1.00 1.28 0.35 0.13 0.32 

May 0.00 0.00 0.02 0.14 0.12 0.20 1.64 1.32 1.54 0.80 0.67 0.70 0.77 0.55 0.41 

June 0.05 0.07 0.25 0.00 0.00 0.00 1.11 1.11 1.65 0.07 0.08 0.19 0.42 0.20 0.16 

July 1.80 2.26 1.95 0.85 0.72 1.90 2.37 2.59 2.81 1.37 0.94 1.15 2.48 2.75 3.71 

August 2.53 2.09 2.14 1.44 0.72 0.46 1.62 1.39 1.91 1.74 1.63 1.85 0.90 0.38 0.37 

September 3.03 3.37 2.87 2.12 2.05 2.64 0.30 0.30 0.51 1.75 1.36 1.79 1.34 0.99 0.62 

October 0.58 0.43 0.45 0.36 0.28 0.19 1.36 1.10 1.18 0.40 0.34 0.69 0.15 0.14 0.54 

November 1.67 0.45 1.36 0.09 0.00 0.10 1.31 0.78 1.16 1.57 0.81 1.18 0.09 0.02 0.05 

December 0.20 -- 0.26 1.53 -- 1.43 0.76 -- 0.74 1.84 -- 1.98 0.02 -- 0.02 

Total Annual Precipitation 
Year 2013 2014 2015 2016 2017 
Apr-Nov (inches) 10.28 8.86 9.56 5.36 3.91 5.77 10.23 9.01 11.11 9.01 6.83 8.83 6.50 5.16 6.18 

Jan-Dec (inches) 12.01 11.01 7.72 7.93 14.74 14.56 11.74 11.48 9.89 7.75 

Notes: 
-- - precipitation station not operating due to freezing tem Apr - April 

Nov - November 
--- - precipitation station data not collected Jan - January 

in - inches Dec - December 
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TABLE 2-1. PRECIPITATION DATA, SOUTH TIPPLE, RAIN 10, AND BLUFF 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Month 
2018 2019 2020 2021 2022 

S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) 
January 0.35 -- 0.23 1.30 -- 0.95 0.98 -- 1.00 1.11 -- 1.13 0.36 -- ---

February 0.79 -- 0.48 1.81 -- 0.98 1.44 -- 1.35 0.34 -- 0.21 0.74 -- ---

March 0.54 -- 0.44 1.23 -- 1.10 1.35 -- 1.15 0.40 -- 0.46 1.25 -- 0.59 

April 0.09 0.08 0.08 0.44 0.20 0.24 0.17 0.11 0.26 0.07 0.01 0.04 0.00 0.00 0.03 

May 0.29 0.20 0.22 1.77 1.49 0.17 0.01 0.02 0.02 0.08 0.06 0.04 0.01 0.00 0.00 

June 0.51 0.27 0.28 0.33 0.37 0.03 0.04 0.13 0.14 0.37 0.24 0.20 0.66 0.69 1.24 

July 2.61 3.05 2.17 0.22 0.19 0.03 1.13 0.79 0.89 5.45 2.48 2.17 3.68 3.57 3.13 

August 1.34 1.15 0.00 0.05 0.27 1.14 0.24 0.14 0.26 1.24 1.80 1.31 5.36 4.27 4.66 

September 1.10 0.92 1.00 1.59 1.34 0.10 0.15 0.14 0.21 2.12 0.96 1.13 1.51 1.02 1.27 

October 1.65 1.51 --- 0.09 0.03 0.04 0.26 0.16 0.33 1.77 0.80 0.86 2.92 1.83 1.40 

November 0.19 0.00 0.14 1.14 0.05 1.15 0.40 0.09 0.28 0.55 0.00 0.20 0.59 0.33 0.48 

December 0.67 -- 0.43 0.85 -- 0.97 0.27 -- 0.32 2.26 -- 0.92 0.74 -- 0.58 

Total Annual Precipitation 
Year 2018 2019 2020 2021 2022 
Apr-Nov (inches) 7.78 7.18 3.89 5.63 3.94 2.90 2.40 1.58 2.39 11.65 6.35 5.95 14.73 11.71 12.21 

Jan-Dec (inches) 10.13 5.47 10.82 6.90 6.44 6.21 15.76 8.67 17.82 13.38 

Notes: 
-- - precipitation station not operating due to freezing tem Apr - April 

Nov - November 
--- - precipitation station data not collected Jan - January 

in - inches Dec - December 
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TABLE 2-1. PRECIPITATION DATA, SOUTH TIPPLE, RAIN 10, AND BLUFF 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Month 
January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

S. Tipple (in) Rain 10 (in) Bluff (in) S. Tipple (in) Rain 10 (in) Bluff (in) 
-- -- 1.21 -- -- 1.06 

-- -- 0.50 -- -- 0.58 

-- -- 1.64 -- -- 2.22 

-- 0.03 0.05 -- 0.16 0.45 

-- 0.53 0.55 -- 0.05 0.03 

-- 0.13 0.13 -- 2.65 2.27 

-- 0.06 0.03 -- 0.38 1.17 

-- 2.61 3.16 -- 1.92 2.33 

-- 0.51 0.33 -- 0.37 0.32 

-- 0.03 0.57 -- 0.98 1.18 

-- 0.00 0.95 -- 0.12 0.36 

-- -- 0.46 -- -- 0.00 

2023 2024 Average (2013-2024) Maximum (2013-2024) 
(in) (in) 

0.89 2.05 

0.69 1.81 

0.69 2.22 

0.28 1.31 

0.42 1.77 

0.47 2.65 

1.85 5.45 

1.60 5.36 

1.21 3.37 

0.75 2.92 

0.52 1.67 

0.78 2.26 

Total Annual Precipitation 
Year 2023 2024 
Apr-Nov (inches) 0.00 3.90 5.77 0.00 6.63 8.11 

Jan-Dec (inches) 0.00 9.58 0.00 11.97 

Apr-Nov Average (2013-
2024) S. Tipple Average (in) 

6.70 8.36 

Rain 10 Average (in) Bluff Average (in) 
6.26 6.89 

Notes: 
-- - precipitation station not operating due to freezing tem Apr - April 

Nov - November 
--- - precipitation station data not collected Jan - January 

in - inches Dec - December 
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TABLE 2-2. McKINLEY MINE WATER ANALYSIS PARAMETERS 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Parameter 
Sample Type 

Surface Alluvial Bedrock/Spoil 
Bicarbonate * * * 

Boron * 

Calcium, Total * * * 

Carbonate * * * 

Cation-Anion Balance * * * 

Chloride * * * 

Conductance, Field * * * 

Fluoride * 

Hardness * * * 

Iron, Dissolved *@ *@ *@ 

Iron, Total * * * 

Magnesium, Total * * * 

Manganese, Dissolved *@ *@ *@ 

Mercury, Total * 

Manganese, Total * * * 

Nitrate * * * 

pH, Lab * * * 

pH, Field * * * 

Phosphate * * * 

Phosphorus, Total * * * 

Potassium, Total * * * 

SAR * 

Selenium, Total * * * 

Settleable Solids * 

Sodium, Total * * * 

Sulfate * * * 

Total Dissolved Solids * * * 

Total Suspended Solids * 

Zinc, Total * 

Depth to water * * 

Notes: * indicates that sample is analyzed for this parameter.
 @ indicates a 0.45 micron filter is utilized. 
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TABLE 3-1. HISTORICAL DISCHARGE DATA - OUTFALL 018 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
Outfall 018 7/18/2018 26.4 --- ND(0.01) 51.8 130 25.4 --- ND(5) 8.5 7.9 ND(0.002 384 536 

Outfall 018 8/11/2021 17 50 ND(0.005) 9.84 170 20 12 ---  8.77 7.88 0.0028 530 350 

Outfall 018 7/27/2022 99 35 ND(0.005) 16.6 130 44 11 46.9 8.4 7.8 0.0029 686 260 

Outfall 018 8/16/2022 86 36 ND(0.005) 41.6 140 54 12 ND(9.9) 8.11 7.98 0.0038 1,240 150 

Outfall 018 2/21/2023 1.8 21 ND(0.01) 36.5 69 1.4 4.3 ND(10.3) 8.92 7.9 ND(0.001) 188 31 

Outfall 018 8/24/2023 14 36 ND(0.005) 5.86 120 8.5 6.5 ND(9.62) 7.5 7.94 ND(0.001) 174 85 

Outfall 018 8/14/2024 11 41 ND(0.005) 11.1 140 10 8.5 ND(5) 8.26 7.9 0.0016 350 66 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations: 
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 
μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 
pCi/L - picocuries per liter, measure of radioactivity 
s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 

 = The 8/11/2021 oil & grease sample bottle for this outfall arrived at the lab broken. 
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TABLE 3-2. HISTORICAL DISCHARGE DATA -O UTFALL 020 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
020/DC 10-17 7/18/2018 89.3 --- ND(0.01) 135 146 115 --- ND(5) 8.5 7.6 0.001 1,420 3,000 

020/DC 10-17 7/12/2021 150 110 ND(0.005) 324 490 190 52 ND(9.43) 8.7 7.58 0.018 650 8,700 

020/DC 10-17 8/19/2022 180 26 ND(0.005) 72 120 92 13 ND(9.45) 8.6 7.79 0.0066 380 1,400 

020/DC 10-17 8/26/2025 24 NA ND(0.01) 112 190 25 NA ND(5.1) 7.35 7.6 0.00066 910 3,000 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-3. HISTORICAL DISCHARGE DATA - OUTFALL 021 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
021/DC 10-6 7/12/2018 115 NA ND(0.01) 195 366 116 NA ND(5) 8.5 7.7 0.00084 256 6,100 

021/DC 10-6 7/12/2021 64 55 ND(0.005) 179 220 68 21 ND(9.75) 8.71 7.57 0.0072 650 3,600 

021/DC 10-6 8/19/2022 69 23 ND(0.005) 26.4 87 27 7 ND(9.96) 8.5 7.77 0.0027 570 520 

021/DC 10-6 2/20/2023 3.8 29 ND(0.005) 8.49 94 3.6 5.5 ND(9.72) 8.27 8 0.001 ND(500) 480 

021/DC 10-6 3/22/2023 2.7 79 ND(0.005) ND(116) 270 2.5 17 ND(9.77) 8.63 7.91 0.0019 705 60 

021/DC 10-6 8/26/2025 61 NA ND(0.01) 127 210 61 NA ND(5.5) 7.44 7.8 0.0015 1,300 3,000 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
 mg/L - milligrams per liter 

mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-4. HISTORICAL DISCHARGE DATA -OUT FALL 024 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 
Magnesium, Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
Outfall 024/DC 2 7/12/2018 91.3 --- ND(0.01) 335 579 76 --- ND(5) 8.6 7.8 0.0011 351 5,860 

Outfall 024/DC 2 7/18/2018 99.6 --- ND(0.01) 204 432 101 --- ND(5) 8.6 7.9 0.001 664 4,320 

Outfall 024/DC 2 3/2/2019 5.41 --- ND(0.01) 9.49 57.2 4.19 --- ND(5) 8.6 7.8 ND(0.002) 131 136 

Outfall 024/DC 2 7/12/2021 230 260 ND(0.005) 1810 1000 260 85 ND(9.97) 8.64 7.33 0.028 520 18,000 

Outfall 024/DC 2 7/24/2021 86 62 ND(0.005) 117 260 98 26 ND(9.36) 8.3 7.67 0.0073 900 1,300 

Outfall 024/DC 2 7/25/2022 330 220 0.0055 63.8 930 370 93 ND(10) 8.5 8.12 0.031 490 12,000 

Outfall 024/DC 2 7/30/2022 130 31 ND(0.005) 25.7 130 52 12 ND(9.29) 8.4 8.02 0.0051 885 460 

Outfall 024/DC 2 10/17/2022 16 31 ND(0.005) 17.9 110 14 8.4 ND(9.59) 8.29 7.93 0.0066 444 130 

Outfall 024/DC 2 2/20/2023 3.7 42 ND(0.005) 68.2 140 2.9 7.7 ND(9.61) 8.35 8.05 0.002 500 1,400 

Outfall 024/DC 2 6/27/2024 50 200 0.008 809 620 160 29 ND(5.2) 8.75 8.1 0.0069 35,000 15,000 

Outfall 024/DC 2 7/25/2024 140 170 0.0055 63.8 660 160 58 ND(10) 7.96 8 0.019 1,500 7,300 

Outfall 024/DC 2 8/24/2024 37 46 ND(0.005) 48.7 180 45 17 ND(5) 8.87 7.9 0.0043 490 310 

Outfall 024/DC 2 8/25/2025 120 NA ND(0.01) 351 480 110 NA ND(5.3) 7.7 7.8 0.0026 1,800 12,000 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
 mg/L - milligrams per liter 

mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-5. HISTORICAL DISCHARGE DATA -O UTFALL 026 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
026/CH 10-29 3/3/2019 1.37 NA ND(0.01) 5.19 76.8 1.24 NA ND(5) 8.8 7.9 0.00078 184 30 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-6. HISTORICAL DISCHARGE DATA -O UTFALL 032 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
032/DC 10-27 7/18/2018 48.8 NA ND(0.01) 100 195 115 NA ND(5) 8.4 7.3 0.00089 2,760 6,210 

032/DC 10-27 8/19/2022 26 15 ND(0.005) 47.3 54 11 4.1 12.8 8.6 7.97 0.0012 360 1,200 

032/DC 10-27 2/21/2023 2.8 22 ND(0.01) ND(91.9) 74 5.8 4.8 ND(9.76) 8.44 7.83 0.0013 335 450 

032/DC 10-27 3/22/2023 0.75 37 ND(0.005) ND(94.2) 130 0.67 8 ND(10.5) 8.76 8.23 0.0014 610 170 

032/DC 10-27 8/26/2025 140 NA ND(0.01) 141 290 160 NA ND(5.1) 7.34 8 0.0029 740 6,100 

032/DC 10-27 10/14/2025 27 NA ND(0.01) ND(3) 110 26 NA ND(5.1) 7.55 7.1 ND(0.002) 810 550 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-7. HISTORICAL DISCHARGE DATA -O UTFALL 084 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
084/DC 10-34 3/3/2019 2.16 NA ND(0.01) 8 104 2.16 NA ND(5) 8.1 8.1 0.0023 153 87 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-8. HISTORICAL DISCHARGE DATA -O UTFALL 090 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Location Date Sampled 
Aluminum, Total 

(mg/L) 
Calcium, Total 

(mg/L) 
Cyanide, Total 

(mg/L) 
Gross Alpha 

(pCi/L) 

 
Hardness 

(mg/L CaCO ) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 
Oil & Grease 

(mg/L) 
pH, Field 

(s.u.) 
pH, Lab 

(s.u.) 
Selenium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
090/DS-6 8/11/2021 110 81 ND(0.005) 186 320 130 28 ND(10.3) 8.77 8.11 0.014 1,310 3,800 

090/DS-6 8/16/2022 32 34 ND(0.005) 11.8 120 20 7.7 ND(9.58) 7.49 7.71 ND(0.001) 880 58 

090/DS-6 3/6/2023 9.8 25 ND(0.005) ND(100) 87 9.9 5.8 ND(10.1) 8.85 7.7 0.0018 236 400 

Standard - - 0.0052 15 - - - - 6 - 9 6 - 9 0.005 1,000 -

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

μS/cm - microSiemens per centimeter 
ND - non-detect (detection limit in parentheses) 
NM - not measured 

pCi/L - picocuries per liter, measure of radioactivity 

s.u. - standard units 

These analytes aren't reported in the Discharge Monitoring Reports. They are run by the lab only to use in calculating Hardness. 
--- = no data 
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TABLE 3-9. HISTORICAL SURFACE WATER DATA - DEFIANCE DRAW (DD) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 

 
Alkalinity 

(mg/L CaCO ) 

 
Bicarbonate 

(mg/L CaCO ) 

Calcium, 
Total 

(mg/L) 

 
Carbonate 

(mg/L CaCO ) 
Chloride 
(mg/L) 

Conductance, 
Field (uS/cm) 

 
Hardness 

(mg/L CaCO ) 

Iron, 
Dissolved 

(mg/L) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 

Manganese, 
Dissolved 

(mg/L) 

Manganese, 
Total 

(mg/L) 
Mercury 
(mg/L) 

7/22/2013 135 135 63 ND(2) 3 334 NA 16 116 28 0 1 NA 

7/26/2013 106 106 82 ND(2) 6 449 NA 84 105 33 1 2 NA 

7/29/2013 81 81 104 ND(2) 27 419 NA 48 150 41 1 2 NA 

8/6/2013 80 80 72 ND(2) 9 260 NA 0 128 32 0 2 NA 

8/25/2013 99 99 85 ND(2) 4 228 255 23 149 38 0 2 NA 

8/2/2014 130 130 324 ND(2) 4 225 994 44 38 29 3 7 ND(0.0002) 

9/29/2014 82 82 279 ND(2) 3 180 1020 8 116 56 0 5 ND(0.0002) 

10/9/2014 117 117 128 ND(2) 4 223 450 0 218 57 0 4 ND(0.0002) 

6/13/2015 128 128 332 ND(2) 6 166 1510 2 29 42 0 7 0 

7/13/2015 264 264 319 ND(200) 5 235 2520 1 342 110 0 7 0 

8/1/2015 76 76 45 ND(20) 4 160 237 0 64 20 0 1 0 

8/8/2015 192 192 83 ND(200) 6 235 483 8 149 37 0 2 0 

8/27/2015 182 182 103 ND(100) 8 287 520 18 204 48 0 2 0 

10/21/2015 98 98 316 ND(2) 6 237 1380 1 263 109 0 8 0 

7/21/2016 360 342 293 18 5 355 1400 44 326 143 3 6 0 

8/8/2016 82 82 107 ND(5) 3 212 439 89 223 51 1 2 0 

8/26/2016 151 151 673 ND(5) 6 337 2250 9 73 53 1 10 ND(0.0002) 

9/2/2016 93 93 66 ND(5) 8 272 366 3 16 14 0 1 0 

9/29/2016 91 91 245 ND(5) 4 206 1190 143 34 41 2 5 ND(0.0002) 

11/5/2016 76 76 36 ND(5) 8 233 213 37 39 12 0 1 0 

7/24/2017 87 87 225 ND(5) 10 347 714 ND(0.2) 54 37 0 4 0 

8/21/2017 101 101 172 ND(5) 4 310 748 67 224 77 2 4 0 

6/16/2018 297 269 429 28 3 293 1360 387 452 188 6 11 0 

7/12/2018 288 272 458 ND(50) 6 332 1600 43 257 135 1 10 0 

7/24/2018 28 28 71 ND(50) 5 246 348 ND(0.2) 78 27 0 1 0 

8/9/2018 149 145 305 ND(25) 3 204 1100 165 259 115 4 8 0 

8/16/2018 294 294 506 ND(25) 8 240 1430 100 70 70 4 9 0 

8/23/2018 232 197 323 35 3 217 898 48 78 54 6 7 0 

9/2/2018 100 100 35 ND(25) 5 247 97 9 42 12 0 0 ND(0.002) 

10/23/2018 193 173 334 20 4 230 602 215 315 126 5 9 0 
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TABLE 3-9. HISTORICAL SURFACE WATER DATA - DEFIANCE DRAW (DD) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 

 
Alkalinity 

(mg/L CaCO ) 

 
Bicarbonate 

(mg/L CaCO ) 

Calcium, 
Total 

(mg/L) 

 
Carbonate 

(mg/L CaCO ) 
Chloride 
(mg/L) 

Conductance, 
Field (uS/cm) 

 
Hardness 

(mg/L CaCO ) 

Iron, 
Dissolved 

(mg/L) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 

Manganese, 
Dissolved 

(mg/L) 

Manganese, 
Total 

(mg/L) 
Mercury 
(mg/L) 

7/26/2019 183 183 298 ND(8) 5 218 997 333 368 117 7 9 0 

9/16/2019 141 141 145 ND(8) 4 134 317 78 99 43 3 4 0 

7/27/2020 2400 2400 1200 ND(8) 7 335 3600 100 810 270 8 23 0 

8/26/2020 170 170 200 ND(8) 7 305 ND(2000) 19 200 61 3 5 0 

7/12/2021 111 111 270 ND(2) 10 282 1000 5 270 88 3 7 ND(0.0008) 

7/24/2021 97 97 160 ND(2) 7 289 720 1 310 78 0 4 ND(0.0008) 

8/3/2021 78 78 71 ND(2) ND(5) 230 320 7 170 34 1 2 ND(0.0008) 

8/12/2021 80 80 70 ND(2) ND(5) 161 310 4 150 33 0 2 ND(0.0004) 

7/25/2022 111 111 480 ND(2) ND(2.5) 226 2100 15 750 220 4 15 0 

8/11/2022 92 92 79 ND(2) ND(5) 252 380 14 310 44.0 0.069 2.7 0.00076 

9/21/2022 90 90 320 ND(2) 4.7 270 1300 16 360 130.0 3.2 8.8 0.002 

10/4/2022 75 75 49 ND(2) 3.4 167 230 8.4 130 25.0 0.33 1.2 0.00028 

10/17/2022 80 80 33 ND(2) 3.3 187 130 9.9 45 12.0 0.22 0.53 ND(0.0002) 

8/15/2023 84 84 180 ND(2) 15.0 317 680 0.042 180 58.0 ND(0.002) 3.7 ND(0.0002) 

8/24/2023 80 80 450 ND(2) 8.6 503 1800 0.074 360 160.0 ND(0.002) 9.5 ND(0.0002) 

9/14/2023 95 95 220 ND(2) ND(5) 91 810 0.022 230 66.0 ND(0.002) 6 ND(0.0002) 

6/21/2024 100 100 600 ND(2) ND(5) 331 1900 ND(0.1) 370 100.0 ND(0.01) 9.6 0.0016 

7/1/2024 90 90 49 ND(2) 4.1 176 190 0.027 52 17.0 ND(0.002) 0.84 ND(0.0002) 

7/25/2024 89 89 330 ND(2) 2.8 194 1300 0.099 350 120.0 0.0028 7.4 0.002 

8/14/2024 82 82 250 ND(2) ND(5) 258 970 0.06 280 85.0 ND(0.002) 6.4 0.0013 

8/24/2024 89 89 41 ND(2) 3.1 245 170 0.028 58 16.0 0.0029 0.56 ND(0.0002) 

9/17/2024 77 77 400 ND(2) 6.2 201 1500 0.035 360 120.0 0.0021 9.2 0.0011 

10/20/2024 74 74 48 ND(2) 3.6 164 190 0.041 60 17.0 0.0033 1.3 0.00021 

8/26/2025 120 120 250 ND(10) 3.2 191 840 0.066 110 43.0 0.0018 4.2 0.0019 

9/4/2025 96 96 240 ND(10) 2.7 126 60 0.82 590 120.0 0.0064 7.6 0.0013 

10/11/2025 97 97 73 ND(10) 2.9 155 320 ND(0.2) 9 11.0 ND(0.003) 1.6 0.0002 

Water Quality Standards -- -- -- -- 250 -- -- -- -- -- -- -- 0.01 
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TABLE 3-9. HISTORICAL SURFACE WATER DATA - DEFIANCE DRAW (DD) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 

Nitrogen 
Nitrate 
(mg/L) 

pH, Field 
(s.u.) 

pH, Lab 
(s.u.) 

Phosphate 
(mg/L) 

Phosphorus, 
Total 

(mg/L) 

Potassium, 
Total 

(mg/L) 

Selenium, 
Total 

(mg/L) 
Sodium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
Sulfate 
(mg/L) 

7/22/2013 1 7.9 8.1 1 1.74 20.5 ND(0.02) 42.8 636 3100 37.7 

7/26/2013 2 7.9 7.9 1 1.81 22.9 ND(0.02) 29 3840 9500 32 

7/29/2013 2 7.9 8.0 2 2.25 29.9 ND(0.02) 39.7 1780 8400 51.1 

8/6/2013 1 7.9 7.8 2 1.74 22.8 ND(0.02) 28.6 3480 5400 28.4 

8/25/2013 1 8.4 8.1 1 1.89 21.9 ND(0.02) 27.3 7740 7650 25.1 

8/2/2014 0 7.8 8.1 17 4.23 24.1 ND(0.02) 22 395 32900 7.1 

9/29/2014 1 8.2 8.1 21 4.15 27.8 ND(0.02) 22.4 338 30600 15.8 

10/9/2014 ND(0.1) 8.0 8.2 8 3.54 42.3 ND(0.1) 32.8 246 4400 19.9 

6/13/2015 1 8.7 8.1 42 4.5 25.6 ND(0.02) 25.9 258 26100 8.9 

7/13/2015 1 9.6 7.9 33 5.21 45.3 0.0085 32 375 36700 11.7 

8/1/2015 0 8.8 7.6 4 0.821 15.6 0.0104 12 225 2890 9.2 

8/8/2015 1 8.5 7.9 8 2.08 20.4 ND(0.02) 22.4 318 8740 22.1 

8/27/2015 1  8.1  8.0 10 2.45 30.1 0.016 37 901 8160 24.9 

10/21/2015 1 8.8 8.1 6 5.36 42 ND(0.02) 37.3 549 40000 19.6 

7/21/2016 2 8.2 8.1 6 5.07 58.1 ND(0.1) 61.5 442 28300 54.3 

8/8/2016 1 8.5 8.0 2 2.22 28.2 0.0141 26.5 464 7760 12.7 

8/26/2016 0 7.9 7.8 2 5.63 27.6 ND(0.02) 31.1 1180 38900 19.6 

9/2/2016 5 8.3 8.4 ND(1.5) 0.699 8.37 ND(0.02) 30.6 424 4780 30.3 

9/29/2016 1 9.0 7.9 10 2.72 14 ND(0.02) 38.2 422 5710 18.4 

11/5/2016 1 8.7 7.8 1 0.613 10.1 ND(0.02) 21.3 535 1640 20.1 

7/24/2017 2 8.6 7.6 15 3.82 21.1 ND(0.02) 42 590 21600 55.7 

8/21/2017 1 8.5 8.0 18 2.26 32.6 ND(0.02) 43.2 1240 18800 28.8 

6/16/2018 1 8.8 7.9 30 4.52 59.2 ND(0.02) 66.9 1200 46400 34.3 

7/12/2018 1 8.4 7.7 7 6.46 52 ND(0.05) 41.9 390 40100 40.4 

7/24/2018 2  8.3  8.2  5  1.14 19.3 ND(0.05) 24.5 2340 3760 18.4 

8/9/2018 1 8.9 7.8 43 5.11 43.7 ND(0.05) 28.3 6500 9970 22 

8/16/2018 1 8.9 8.0 52 8.13 27.1 ND(0.05) 42.7 5900 2150 24.5 

8/23/2018 1 8.6 8.0 21 4.87 22.2 ND(0.05) 36.5 4730 14000 22 

9/2/2018 1 8.5 7.9 2 0.629 9.62 ND(0.05) 27 1450 432 25.6 

10/23/2018 1 8.8 8.4 15 5.94 49.5 ND(0.25) 42.5 336 19100 28.7 
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TABLE 3-9. HISTORICAL SURFACE WATER DATA - DEFIANCE DRAW (DD) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 

Nitrogen 
Nitrate 
(mg/L) 

pH, Field 
(s.u.) 

pH, Lab 
(s.u.) 

Phosphate 
(mg/L) 

Phosphorus, 
Total 

(mg/L) 

Potassium, 
Total 

(mg/L) 

Selenium, 
Total 

(mg/L) 
Sodium, Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
Sulfate 
(mg/L) 

7/26/2019 1 8.5 7.9 35 4.85 50.9 ND(0.05) 30.5 230 700 18.3 

9/16/2019 0 8.9 8.2 19 3.34 28.7 ND(0.05) 16.3 982 3190 5.1 

7/27/2020 1 8.9 8.0 20 11 100 ND(0.25) 44 410 3100 29 

8/26/2020 1 8.8 8.1 ND(0.31) 5.2 44 ND(0.05) 35 120 11000 18 

7/12/2021 1 8.3 7.6 ND(2.5) 14 46 0.034 34 760 22000 27 

7/24/2021 2 8.2 7.9 ND(2.5) 5.8 43 0.041 38 840 14000 35 

8/3/2021 2 8.3 8.0 ND(2.5) 2.4 21 0.018 21 4150 3000 23 

8/12/2021 1 8.5 8.0 ND(5) 2.8 22 0.015 14 2520 2600 13 

7/25/2022 1 8.6 8.1 ND(2.5) 28 92 0.1 50 5400 44000 28 

8/11/2022 1.5 8.4 7.6 ND(5) 3.4 40 0.03 22 1660 13000 23 

9/21/2022 1.1 8.7 8.1 ND(2.5) 12 58 0.077 45 1240 21000 32 

10/4/2022 0.57 8.5 8.0 ND(2.5) 1.5 20 0.011 18 870 2700 17 

10/17/2022 ND(1) 7.9 7.8 ND(2.5) 0.65 10 0.009 20 185 780 22 

8/15/2023 1.4 8.6 8.2 ND(5) 5.5 25 0.011 34 770 13000 30 

8/24/2023 1.6 8.5 8.1 ND(5) 17 54 0.0025 53 ND(2500) 28000 52 

9/14/2023 ND(1) 8.4 8.1 ND(5) 8.8 44 0.0073 21 ND(5000) 9900 6.8 

6/21/2024 ND(1) 8.9 7.9 ND(5) 22 57 0.033 28 800 31000 14 

7/1/2024 ND(1) 8.5 8.0 ND(2.5) 1.5 16 0.0075 19 550 2300 13 

7/25/2024 ND(1) 8.7 8.0 ND(0.5) 15 50 0.032 33 1800 23000 21 

8/14/2024 ND(1) 8.9 8.1 ND(0.5) 5.2 36 0.027 25 990 16000 16 

8/24/2024 ND(1) 8.7 8.1 ND(2.5) 0.84 13 0.0056 19 560 1400 22 

9/17/2024 ND(1) 8.1 8.2 ND(5) 16 50 0.043 29 1200 26000 19 

10/20/2024 ND(1) 8.5 7.7 ND(2.5) 1.7 10 0.0094 14 1000 3200 10 

8/26/2025 0.6 8.4 8.0 21 6.8 27 0.0024 20 1400 34000 16 

9/4/2025 0.81 7.8 8.2 11 3.5 78 0.0078 23 1300 19000 13 

10/11/2025 0.39 8.1 8.2 1.1 0.37 7.1 0.00067 17 800 5000 14 
Water Quality Standards 10 6 - 9 6 - 9 -- -- -- 0.005 -- 1000 -- 600 

Abbreviations: 
mg/L - milligrams p s.u. - standard units 

mg/L CaCO - milligrams per liter as calcium carbonate 

ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 
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TABLE 3-10. HISTORICAL SURFACE WATER DATA -T SE BONITA WASH (TBW) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 

 
Alkalinity 

(mg/L CaCO ) 

 
Bicarbonate 

(mg/L CaCO ) 

Calcium, 
Total 

(mg/L) 

 
Carbonate 

(mg/L CaCO ) 
Chloride 
(mg/L) 

Conductance, 
Field (uS/cm) 

 
Hardness 

(mg/L CaCO ) 

Iron, 
Dissolved 

(mg/L) 
Iron, Total 

(mg/L) 

Magnesium, 
Total 

(mg/L) 

Manganese, 
Dissolved 

(mg/L) 

Manganese, 
Total 

(mg/L) 
Mercury 
(mg/L) 

Nitrogen 
Nitrate 
(mg/L) 

pH, Field 
(s.u.) 

pH, Lab 
(s.u.) 

7/20/2013 76.4 76.4 176 ND(2) 3.5 NR NM 38.1 197 59.5 0.65 3.58 NM 0.66 7.8 7.8 

7/29/2013 93 92.7 33.7 ND(2) 11.9 252 NM 0.0604 19.8 9.02 0.0194 0.222 NM 0.72 7.9 7.8 

8/6/2013 79.6 79.6 85 ND(2) 3.7 320 NM 8.44 76.8 25.6 0.136 1.76 NM 0.42 7.8 7.7 

9/29/2014 87.3 87.3 55.1 ND(2) 8 686 200 ND(0.2) 19.4 16.5 0.0014 0.348 ND(0.0002) 0.32 8.1 8 

7/13/2015 76.1 76.1 48.1 ND(2) 4.4 466 201 0.0546 25.3 14.6 0.0056 0.342 0.000054 0.39 9.6 7.9 

7/15/2015 79.4 79.4 44.3 ND(2) 3.2 351 179 0.311 28.3 13.5 0.004 0.485 0.00011 0.38 9.5 7.9 

8/31/2015 127 127 60.6 ND(200) 3.2 335 225 0.137 41.7 18.8 0.0107 0.689 0.00028 0.37 8.1 8.4 

7/24/2017 75.9 75.9 40.3 ND(5) 5 238 162 ND(0.2) 41.6 14.9 0.0033 0.514 0.00014 2.8 8.5 7.6 

7/18/2018 127 116 169 ND(50) 3.6 173 554 53.1 97.9 45.2 1.44 3.85 0.00052 0.94 8.7 7.9 

9/2/2018 103 103 58.1 ND(25) 4.1 242 151 10.4 64.3 19.5 0.139 0.951 ND(0.002) 1.3 8.4 7.7 

7/12/2021 85.52 85.52 87 ND(2) 6 168 360 3.4 130 36 0.8 1.7 ND(0.0008) ND(1) 8.26 7.9 

7/24/2021 72.76 72.76 34 ND(2) 4.7 277 130 0.41 34 11 0.0084 0.33 ND(0.0008) 1.4 8.3 7.49 

8/3/2021 87.64 87.64 41 ND(2) ND(5) 271 160 0.78 38 13 0.04 0.33 ND(0.0008) 1.4 8.1 7.9 

8/11/2021 67.76 67.76 180 ND(2) ND(5) 113 690 5.8 230 61 1 4.9 ND(0.0008) ND(1) 8.48 8 

10/6/2021 89.68 89.68 35 ND(2) 4.7 286 120 0.35 10 7.7 0.014 0.1 ND(0.0002) ND(0.5) 8.68 8.1 

8/17/2022 86.04 86.04 40 ND(2) 2.5 225 150 4.3 49 13 0.16 0.52 ND(0.0002) ND(0.5) 8.5 7.9 

9/22/2022 86.6 86.6 42 ND(2) ND(2.5) 231 160 2.1 63 14 0.14 0.51 ND(0.0002) ND(0.5) 8.3 7.8 

10/17/2022 101.4 101.4 36 ND(2) 2.6 290 130 1.4 15 8.9 0.056 0.19 ND(0.0002) ND(1) 8.6 8 

6/27/2024 100 100 350 ND(2) 3.5 158 1200 0.068 230 82 0.0035 4.1 ND(0.0002) 1.4 8.86 8 

7/25/2024 95 95 160 ND(2) 3.2 144 620 0.02 130 53 0.006 3.2 0.00093 ND(1) 7.76 8 

8/24/2024 120 120 62 ND(2) 4.3 376 230 0.038 46 18 0.0024 0.58 ND(0.0002) ND(1) 8.64 8 

8/25/2025 87 87 110 ND(10) 5.9 144 380 0.25 240 64 0.013 3.5 0.00079 0.76 7.8 7.8 

Standard - - - - 250 - - - - - - 0.01 10 6 - 9 6 - 9 

Abbreviations:
 

mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as calcium carbonate 

ND - non-detect (detection limit in parentheses) 
NM - not measured 

NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 3-10. HISTORICAL SURFACE WATER DATA - TSE BONITA WASH (TBW) 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date Sampled 
Phosphate 

(mg/L) 

Phosphorus, 
Total 

(mg/L) 

Potassium, 
Total 

(mg/L) 

Selenium, 
Total 

(mg/L) 

Sodium, 
Total 

(mg/L) 

Solids, Total 
Dissolved 

(mg/L) 

Solids, Total 
Suspended 

(mg/L) 
Sulfate 
(mg/L) 

7/20/2013 1.5 3.71 36.6 0.0096 37.8 574 13,700 142 

7/29/2013 3.6 0.408 9.69 ND(0.02) 18 1,050 8,300 70.4 

8/6/2013 0.77 1.52 16.7 ND(0.02) 19.5 1,650 4,200 62.5 

9/29/2014 ND(0.31) 0.371 9.96 ND(0.02) 70.2 697 860 213 

7/13/2015 1.2 0.454 10.1 ND(0.02) 33.6 370 663 111 

7/15/2015 1.7 0.519 10.1 ND(0.02) 21.1 322 950 68.6 

8/31/2015 2.4 0.725 12.8 ND(0.02) 17.9 470 2,770 71.2 

7/24/2017 2.6 0.769 16.5 ND(0.02) 17.5 424 1,360 18.7 

7/18/2018 7.9 2.54 27.7 ND(0.05) 14 1,770 6,700 9.8 

9/2/2018 4.6 1.09 13.9 ND(0.05) 14.6 536 1,590 28.8 

7/12/2021 ND(2.5) 3.4 28 0.011 14 700 5,900 17 

7/24/2021 ND(2.5) 0.7 14 0.0059 16 920 250 26 

8/3/2021 ND(2.5) 0.71 13 0.0062 18 1,160 520 32 

8/11/2021 ND(5) 6.6 35 0.029 8.3 1,600 6,300 7.2 

10/6/2021 ND(2.5) ND(0.5) 7.8 0.0031 15 335 170 39 

8/17/2022 ND(2.5) 0.87 13 0.0048 9  810  920  23  

9/22/2022 ND(2.5) 0.67 13 0.0051 9.1 590 980 23 

10/17/2022 ND(2.5) 0.27 8.5 0.0032 9.3 530 230 22 

6/27/2024 ND(2.5) 16 38 0.022 56 ND(2500) 62000 100 

7/25/2024 ND(0.5) 5 35 0.017 26 1,600 9200 15 

8/24/2024 ND(2.5) 1.2 15 0.0045 14 510 1600 37 

8/25/2025 6.6 2.1 55 0.004 12 550 9100 12 

Standard - - - 0.005 - 1,000 - 600 

Abbreviations:
mg/L - milligrams per liter 
mg/L CaCO - milligrams per liter as 

ND - non-detect (detection limit in pa 

NM - not measured 

NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-1. ANNUAL WATER LEVEL SUMMARY 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

YEAR 
WELL 1, TD = 930 ft bmp WELL 2, TD = 798 ft bmp WELL 3, TD = 882 ft bmp WELL MBR2, TD = 179.8 ft bmp WELL MBR5, TD = 32.4 ft bmp 

DTW Saturated Thickness DTW Saturated Thickness DTW Saturated Thickness DTW Saturated Thickness DTW Saturated Thickness 
ft bmp ft ft bmp ft ft bmp ft ft bmp ft ft bmp ft 

2013 482 448 NM NM 482 400 132.84 45.86 24.67 7.73 

2014 466.33 463.67 734.67 63.33 466.33 415.67 132.17 46.53 24.81 7.59 

2015 466 464 738 60 466 416 132.23 46.47 32.4 0 

2016 472 458 764.51 33.49 472 410 133.63 46.17 21.66 10.74 

2017 483 447 765.66 32.34 483 399 133.68 46.12 27.32 5.08 

2018 462.2 467.8 773.96 24.04 462.2 419.8 134.34 45.46 27.6 4.8 

2019 481.85 448.15 778.79 19.21 481.85 400.15 133.82 45.98 26.4 6 

2020 526.9 403.1 777.63 20.37 526.9 355.1 133.86 45.94 27.25 5.15 

2021 530.35 399.65 778.79 19.21 530.35 351.65 138.62 41.18 27.75 4.65 

2022 529.2 400.8 779.94 18.06 529.2 352.8 134.05 45.75 27.87 4.53 

2023 543.05 386.95 782.25 15.75 543.05 338.95 135.18 44.62 28.4 4 

2024 529.2 400.8 781.1 16.9 529.2 352.8 134.38 45.42 29.73 2.67 

2025 546.55 383.45 779.94 18.06 543.1 338.9 ND 0 ND 0 

Note: 
1. Values in bold represent arithmetic means calculated from at least two measurements from the same year. 

Abbreviations: 
bmp - below measuring point 
DTW - depth to water 
ft - feet 
ND - non-detect/dry well 
NM - not measured 
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TABLE 4-2. WELL TB2B2 HISTORICAL GROUNDWATER QUALITY DATA ` 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Calcium, 
Total 
mg/L 

Carbonate 
mg/L 

CaCO3 
Chloride 

mg/L 

Conductance, 
Field 
μS/cm 

Hardness 
mg/L CaCO3 

Iron, 
Dissolved 

mg/L 
Iron, Total 

mg/L 
Magnesium, 
Total mg/L 

Manganese, 
Dissolved 

mg/L 
Manganese, 
Total mg/L 

Nitrogen 
Nitrate 
mg/L 

pH, Field 
s.u. 

pH, Lab 
s.u. 

Phosphate 
mg/L 

Phosphorus, 
Total mg/L 

Potassium, 
Total mg/L 

Selenium, 
Total mg/L 

Sodium, 
Total 
mg/L 

Solids, Total 
Dissolved 

mg/L 
Sulfate 
mg/L 

3/20/2013 417 417 301 ND(2) 81.7 3090 NA 0.39 4.09 81 0.38 0.637 0.054 6.9 7.4 ND(0.1) 0.0315 6.55 ND(0.02) 277 2270 1110 

5/23/2013 448 448 293 ND(2) 97.6 2930 NA 0.493 10 79.2 0.458 0.648 ND(0.1) 7 7.4 ND(0.1) 0.0857 6.2 ND(0.02) 296 2130 1080 

8/21/2013 458 458 307 ND(2) 85.3 334 NA 3.74 45.3 85 1.18 2.26 ND(0.1) 7.1 7.4 0.14 0.24 7.58 ND(0.02) 295 2050 1240 

11/7/2013 475 475 237 ND(2) 77.2 2760 NA 0.0967 0.164 66.7 0.46 0.495 ND(0.1) 7.2 7.2 ND(0.31) ND(0.1) 5.53 ND(0.02) 284 1940 1050 

2/12/2014 452 452 312 ND(2) 79.7 4500 NA ND(0.2) 1.41 88.8 0.434 0.477 ND(0.1) 7.3 7.3 ND(0.31) ND(0.1) 7.07 ND(0.02) 296 2170 1140 

4/15/2014 487 487 295 ND(2) 75.7 2680 NA 0.0843 8.9 86.6 0.528 0.767 ND(0.1) 7 7.2 ND(0.31) 0.0699 7.72 ND(0.02) 290 2130 1120 

8/21/2014 482 482 360 ND(2) 75.9 3070 1160.00 0.326 128 92.2 0.45 2.14 ND(0.1) 6.8 7.5 ND(0.31) 0.294 8.64 ND(0.02) 299 2110 1110 

10/22/2014 485 485 317 ND(2) 71.6 3110 1110.00 0.152 110 88.3 0.422 2.08 0.053 7 7.3 ND(0.31) 0.337 7.93 ND(0.02) 281 2300 1110 

6/30/2015 464 464 302 ND(2) 73.1 3150 1670.00 2.01 4.52 89.2 0.385 0.472 ND(0.1) 7.4 7.7 ND(0.31) 0.0225 7.46 ND(0.02) 304 1980 1110 

9/1/2015 467 467 309 ND(2) 74.2 3040 1220.00 0.253 1.35 89.7 0.4 0.452 ND(0.1) 6.9 7.4 ND(0.31) 0.01 7.25 ND(0.02) 306.0 2100 1010 

11/3/2015 478 478 285 ND(2) 80.5 3040 1230.00 0.944 0.618 85.2 0.524 0.476 ND(0.1) 6.7 7.5 ND(0.31) 0.0095 6.82 ND(0.02) 286.0 2280 1140 

2/24/2016 481 481 300 ND(2) 71.5 3070 1170.00 0.11 3.95 87.9 1.38 0.788 0.044 7.1 7.5 ND(0.31) 0.0375 7.62 ND(0.02) 289.0 2040 1050 

7/28/2016 480 480 301 ND(5) 71.1 2790 1160.00 1.6 13 84 0.424 0.595 ND(0.1) 7.3 7.4 ND(0.31) 0.0616 7.06 ND(0.02) 284.0 2220 1110 

11/9/2016 493 493 282 ND(5) 77.2 3090 1070.00 3.09 26.5 87.3 0.928 0.676 0.046 7.1 7.2 ND(0.31) 0.111 8.4 ND(0.02) 297.0 2080 1150 

Standard - - - - 250 - - 1 - - 0.2 - 10 6 - 9 6 - 9 - - - - - 1000 600 

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-3. WELL 1 HISTORICAL GROUNDWATER QUALITY DATA 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Calcium, 
Dissolved 

mg/L 
Carbonate 

mg/L CaCO3 
Chloride 

mg/L 
Fluoride 

mg/L 
Hardness 

mg/L CaCO3 
Iron, Total 

mg/L 
Magnesium, 

Dissolved mg/L 
Manganese, 
Total mg/L 

pH, Field 
s.u. 

pH, Lab 
s.u. 

Phosphate 
mg/L 

Potassium, 
Dissolved 

mg/L 

Sodium, 
Dissolved 

mg/L 

Solids, Total 
Dissolved 

mg/L 
Sulfate 
mg/L 

Turbidity 
NTU 

3/20/2013 145 145 63.5 ND(2) 3.7 ND(0.5) 219 2.57 13.9 0.118 7.2 7.5 ND(0.1) 4.88 32.2 370 136 10 

5/23/2013 152 152 62.1 ND(2) 4.2 0.48 221 1.12 13.5 0.11 6.9 7.5 ND(0.1) 4.71 33.1 348 134 11.2 

8/22/2013 154 154 62 ND(2) 4 ND(0.5) 221 1.41 13.6 0.107 7.1 7.3 ND(0.1) 4.87 31.6 349 130 6.1 

11/7/2013 150 150 64 ND(2) 3.7 ND(0.5) 220 1.67 14.2 0.121 7.3 7.3 ND(0.31) 4.81 32.7 357 131 7.1 

3/19/2014 152 152 63.9 ND(2) 4.1 ND(0.5) 212 1.63 14.2 0.115 7 7.6 ND(0.31) 4.79 33.9 382 133 5.9 

4/15/2014 155 155 69.3 ND(2) 3.8 ND(0.5) 235 1.69 15.1 0.114 7 7.4 ND(0.31) 5.06 36.8 361 128 9 

9/9/2014 154 154 64.3 ND(2) 4.1 0.36 232 1.6 13.9 0.115 7.2 7.6 ND(0.31) 4.73 33.9 356 133 8.3 

10/22/2014 155 155 65.8 ND(2) 3.9 ND(0.5) 221 1.83 14.8 0.124 7 7.2 ND(0.31) 4.87 34.4 378 133 11 

2/10/2015 152 152 69 ND(2) 3.4 ND(0.5) 238 1.92 15.4 0.121 7.1 7.8 ND(0.31) 4.99 34.8 408 143 13.5 

4/29/2015 153 153 66.2 ND(2) 4.4 ND(0.5) 237 1.48 14.9 0.117 7.2 7.5 ND(0.31) 4.86 33.8 351 138 12.8 

9/2/2015 145 145 68.5 ND(2) 4.4 ND(0.5) 252 1.61 15.4 0.122 7.1 7.7 ND(0.31) 5.09 34.2 415 149 17.8 

11/3/2015 144 144 72.2 ND(2) 3.6 ND(0.5) 227 1.65 16.2 0.125 6.8 7.3 ND(0.31) 5.24 35.2 444 149 6.3 

3/9/2016 149 149 67.9 ND(2) 4 0.27 257 1.95 15.2 0.128 7.2 7.7 ND(0.31) 4.92 33.6 385 150 20.8 

6/24/2016 148 148 70.2 ND(5) 4.3 0.33 251 1.82 15.9 0.129 7.1 7.4 ND(0.31) 5.11 33.4 379 153 3.1 

7/28/2016 149 149 68.3 ND(5) 4.3 ND(0.5) 252 1.6 15.4 0.12 7.1 7.5 ND(0.31) 4.92 32.7 428 159 11.7 

11/9/2016 151 151 65.2 ND(5) 4.3 0.46 250 1.51 14.5 0.118 7.2 7.3 ND(0.31) 4.98 31.7 399 174 9.8 

3/3/2017 154 154 72 ND(5) 4.4 0.47 301 1.93 16.1 0.13 5.5 7.5 ND(0.31) 5.15 34.9 371 152 13.9 

6/7/2017 148 148 70.9 ND(5) 3.6 0.45 265 1.62 15.8 0.123 7.1 7.6 ND(0.31) 5.14 34.5 396 138 4.8 

9/13/2017 144 144 64.7 ND(5) 4.2 ND(0.5) 228 1.75 15.2 0.125 7 7.6 ND(0.31) 4.96 32 384 154 0.2 

11/16/2017 148 148 62.8 ND(5) 4.2 0.38 217 1.33 14.2 0.115 7.2 7.4 ND(0.31) 4.54 31.4 373 150 7.3 

2/21/2018 145 145 69.2 ND(5) 4.1 0.32 241 1.91 15.4 0.13 7.6 7.6 ND(0.31) 5.08 34.5 432 160 16 

5/17/2018 142 142 69.5 ND(5) 4.3 0.53 229 1.46 15.5 0.119 7.5 7.6 ND(0.31) 5.11 34.5 368 144 13 

9/13/2018 149 149 68.3 ND(5) 3.9 0.49 229 1.82 15.4 0.129 7 8.1 ND(0.31) 5.09 34.2 328 149 6.3 

11/14/2018 152 152 66.8 ND(5) 4.2 0.39 226 1.41 15.1 0.122 7.6 7.5 ND(0.31) 4.86 32.8 397 150 16 

2/28/2019 151 151 69.2 ND(5) 3.9 0.69 225 1.78 15.4 0.128 7 7.7 ND(0.31) 5.19 34 389 155 6.2 

5/14/2019 146 146 71.6 ND(5) 4.2 0.97 269 1.8 15.6 0.124 7 7.5 ND(0.31) 5.12 34.2 395 152 11 

8/20/2019 150 150 71.7 ND(8) 4.8 0.64 244 1.12 16.2 0.124 6.8 7.3 ND(0.31) 5.11 34.4 412 145 12 

11/13/2019 151 151 67.5 ND(8) 4.2 0.51 264 1.02 15.5 0.113 7.1 8.1 ND(0.31) 4.92 32.8 385 151 8.8 

2/19/2020 149 149 68.5 ND(8) 3.8 0.56 254 1.15 15.2 0.121 6.84 7.6 ND(0.31) 5.07 33.3 402 152 12 

6/3/2020 150 150 65 ND(8) 4.3 0.68 280 1.3 14 0.12 7 7.7 ND(0.31) 4.6 33 370 220 19 

7/30/2020 150 150 69 ND(8) 4.6 ND(0.5) 250 1.3 16 0.12 7.1 7.8 ND(0.31) 5 35 400 160 7.6 

11/4/2020 150 150 71 ND(8) 4.1 0.42 270 1.2 15 0.12 7.1 7.5 ND(0.31) 4.9 34 380 150 11 

2/24/2021 160 160 71 ND(8) 4.9 0.46 260 1.7 16 0.13 7.3 7.6 ND(0.31) 5.3 37 360 150 12 

5/11/2021 157.6 157.6 71 ND(2) 3.6 ND(0.5) 240 1.1 16 0.11 7.31 7.71 ND(2.5) 5.1 34 395 150 12 

8/10/2021 165.6 165.6 69 ND(2) 5.3 ND(0.5) 240 1.6 16 0.12 7.5 7.41 ND(2.5) 4.8 48 372 160 14 

11/4/2021 150.5 150.5 69 ND(2) 3.7 0.36 240 1.4 16 0.12 7.39 7.38 ND(2.5) 5 35 387 150 6.2 

2/10/2022 150.4 150.4 68 ND(2) 4 ND(0.5) 220 1.8 16 0.12 7.5 7.21 ND(2.5) 4.8 33 398 150 7 

4/26/2022 148.6 148.6 72 ND(2) 3.3 0.27 240 1.2 16 0.12 7.04 7.28 ND(0.5) 4.5 35 396 150 7.2 

8/31/2022 176.2 176.2 62 ND(2) 7 0.71 210 3.1 15 0.12 7.04 7.5 ND(2.5) 4.7 61 438 160 25 

12/7/2022 150 150 66 ND(2) 3.7 ND(0.5) 250 2 15 0.13 7.41 7.22 ND(2.5) 4.7 37 387 150 18 

2/9/2023 151.1 151.1 71 ND(2) 3.6 ND(0.5) 240 2 16 0.12 7.58 7.53 ND(2.5) 4.9 34 394 160 7.4 

5/24/2023 150.7 150.7 66 ND(2) 3.6 ND(0.5) 230 1.2 15 0.11 7.06 7.55 ND(2.5) 4.8 34 389 150 7.8 

7/12/2023 151.7 151.7 69 ND(2) 3.5 ND(0.5) 240 1.2 15 0.13 6.96 7.34 ND(2.5) 4.7 35 379 150 14 

10/5/2023 152.4 152.4 69 ND(2) 3.7 ND(0.5) 240 1.2 16 0.11 7.25 7.32 ND(2.5) 4.5 33 390 160 4.3 

1/17/2024 150.8 150.8 67 ND(2) 3.4 0.29 230 1.3 15 0.11 7.23 7.25 ND(0.5) 4.8 34 392 140 6.1 

11/21/2024 150 150 65 ND(2) 3.4 0.31 220 0.62 17 0.1 7.48 8 ND(0.5) 5.3 29 380 140 2.8 

Standard - - - - 250 1.6 - - - - 6 - 9 6 - 9 - - - 1,000 600 -

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-4. WELL 2 HISTORICAL GROUNDWATER QUALITY DATA 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Calcium, 
Dissolved 

mg/L 
Carbonate 

mg/L CaCO3 
Chloride 

mg/L 
Fluoride 

mg/L 
Hardness 

mg/L CaCO3 
Iron, Total 

mg/L 

Magnesium, 
Dissolved 

mg/L 

Manganese, 
Total 
mg/L 

pH, Field 
s.u. 

pH, Lab 
(s.u.) 

Phosphate 
mg/L 

Potassium, 
Dissolved 

mg/L 

Sodium, 
Dissolved 

mg/L 

Solids, Total 
Dissolved 

mg/L 
Sulfate 
mg/L 

Turbidity 
NTU 

3/27/2013 217 217 38.2 ND(2) 13.2 ND(0.5) 141 0.978 7.85 0.0331 7 7.6 ND(0.1) 3.6 111 458 130 4.2 

5/23/2013 218 218 37.1 ND(2) 13.9 0.68 132 1.48 7.75 0.0294 6.9 7.6 ND(0.1) 3.52 105 454 136 8.2 

8/22/2013 234 234 32.1 ND(2) 16.8 0.66 114 2.98 6.63 0.0436 7.2 7.6 ND(0.1) 3.74 152 513 166 7.7 

11/7/2013 207 207 51.1 ND(2) 10.3 0.4 159 19.4 10.6 0.0811 7.6 7.5 1.6 3.94 77.4 393 103 77.2 

3/19/2014 218 218 61 ND(2) 5.5 ND(0.5) 203 1.08 12.4 0.0451 7.1 7.7 ND(0.31) 4.19 24.7 351 67.4 17.1 

4/15/2014 213 213 42.9 ND(2) 6.5 ND(0.5) 165 1.27 8.82 0.0582 6.4 7.4 ND(0.31) 4.29 119 366 111 4.9 

9/9/2014 236 236 34.4 ND(2) 16.4 0.75 129 3.76 7.04 0.0542 7.2 7.7 ND(0.31) 3.59 133 521 138 15 

10/22/2014 239 239 22.9 ND(2) 20.7 0.58 63 2.07 4.91 0.0056 7.2 7.4 ND(0.31) 3.47 161 591 195 5.8 

2/10/2015 181 181 55.4 ND(2) 5.9 0.34 193 0.404 11.4 0.018 7.1 7.6 ND(0.31) 4.19 46.1 337 81.8 0.91 

4/29/2015 199 199 59.3 ND(2) 5.8 0.49 216 0.203 12.3 0.0195 7.5 7.3 ND(0.31) 4.24 36.6 341 87.8 1.3 

9/2/2015 195 195 48.8 ND(2) 7.6 ND(0.5) 177 0.214 10.1 0.0209 7 7.7 ND(0.31) 4.32 62.9 371 89.4 0.98 

11/3/2015 218 218 40.6 ND(2) 13.9 ND(0.5) 154 0.722 8.4 0.0698 7.2 7.4 ND(0.31) 4.02 119 531 139 3.2 

2/24/2016 208 208 61.5 ND(2) 4.8 0.53 207 10.8 12.6 0.224 6.9 7.5 ND(0.31) 4.35 37.1 378 73.9 15.9 

5/24/2016 211 211 54 ND(2) 10.3 0.63 182 0.91 11 0.0525 7 7.5 ND(0.31) 4.18 52.9 422 115 2.9 

7/28/2016 216 216 47.7 ND(5) 12.4 0.72 159 0.987 10.1 0.0683 6.9 7.5 ND(0.31) 4.06 66.3 507 131 2.6 

11/9/2016 186 186 51.2 ND(5) 7.9 0.64 196 4.64 10.5 0.111 7.2 7 ND(0.31) 4.12 57 394 106 3.9 

3/3/2017 219 219 59.4 ND(5) 8.6 0.53 191 2.15 12.1 0.107 5.5 7.6 ND(0.31) 4.27 30.6 406 98.6 14.9 

6/7/2017 189 189 55.2 ND(5) 8.2 0.45 132 0.265 11.2 0.0291 7 7.7 ND(0.31) 4.13 48.8 401 114 0.24 

9/13/2017 209 209 45.7 ND(5) 12.3 0.65 147 1.07 9.75 0.0579 7 7.7 ND(0.31) 4.11 76.1 456 133 4.2 

11/16/2017 205 205 36.4 ND(5) 9.5 0.5 141 0.184 7.68 0.0195 7.2 7.4 ND(0.31) 3.68 96.9 448 100 1.5 

2/21/2018 188 188 50.1 ND(5) 8.3 0.38 164 0.0908 10.3 0.016 7.1 7.5 ND(0.31) 3.93 65.1 386 98.9 0.35 

5/16/2018 189 189 35.2 ND(5) 7.3 0.65 167 0.271 7.48 0.0364 7.3 7.7 ND(0.31) 3.85 122 405 89.4 2.3 

9/12/2018 232 232 24.4 ND(5) 16.1 0.75 81.1 0.229 5.24 0.013 7.3 7.8 ND(0.31) 3.91 155 728 151 2.4 

11/15/2018 253 253 21.8 ND(5) 16.8 0.83 70.4 0.657 4.65 0.0171 7.6 8.2 ND(0.31) 3.58 180 566 153 9.5 

2/28/2019 255 255 20.5 ND(5) 19.6 0.55 71.5 0.235 4.51 0.01 7.6 8 ND(0.31) 3.47 193 574 187 2.8 

5/14/2019 198 198 50.7 ND(5) 11 1.1 177 0.693 10.3 0.0509 7 7.6 ND(0.31) 3.84 67.2 395 136 5.2 

9/5/2019 189 189 52.6 ND(8) 7.1 0.58 167 0.0573 10.9 0.0187 7.1 7.4 ND(0.31) 4.14 54.3 330 86.9 0.4 

11/13/2019 213 213 24.5 ND(8) 13.8 0.7 107 0.127 5.31 0.0102 7.6 7.9 ND(0.31) 3.57 169 427 138 1 

2/19/2020 244 244 25.6 ND(2.6) 18 1.2 76 0.13 5.33 0.0128 7.1 8 ND(0.25) 3.59 157 584 199 1.6 

4/29/2020 208 208 42.6 ND(2.6) 10.5 0.92 155 4.13 8.89 0.0444 7.2 7.7 ND(0.25) 3.51 95.7 441 131 28 

9/2/2020 220 220 40 ND(8) 12 0.75 140 5 8.8 0.087 7.1 7.5 ND(0.25) 3.6 110 450 130 36 

11/4/2020 210 210 43 ND(8) 10 0.63 160 2.4 8.4 0.077 7.1 8 ND(0.25) 3.5 96 420 120 16 

2/3/2021 210 210 42 ND(8) 11 0.56 150 2.7 8.5 0.068 7.27 7.3 ND(0.25) 4.2 99 370 120 19 

5/12/2021 208.4 208.4 44 ND(2) 8.9 ND(0.28) 150 0.97 9.4 0.032 7.2 7.29 ND(2) 3.7 96 435 110 6.4 

8/10/2021 219.6 219.6 42 ND(2) 12 0.56 140 3 8.7 0.081 7.25 7.34 ND(2) 3.5 120 430 150 18 

10/27/2021 212 212 42 ND(2) 10 0.58 140 0.25 9 0.034 7.35 7.5 ND(2) 3.5 93 432 130 2.3 

2/10/2022 207.5 207.5 43 ND(2) 10 0.58 130 0.96 9.2 0.033 7.21 7.21 ND(2.5) 3.5 86 435 120 6.1 

4/26/2022 207.5 207.5 43 ND(2) 11 0.47 140 0.49 9 0.029 6.98 7.17 ND(0.5) 3.1 99 446 120 3.2 

8/31/2022 214.3 214.3 41 ND(2) 10 0.57 130 1.4 8.9 0.038 6.96 7.34 ND(2.5) 3.6 110 440 120 11 

12/7/2022 217 217 38 ND(2) 10 0.59 140 0.57 8.1 0.024 7.42 7.14 ND(2.5) 3.6 110 452 120 1.4 

2/9/2023 209.6 209.6 45 ND(2) 9.2 0.58 150 1.6 9.5 0.084 7.33 7.51 ND(2.5) 3.6 89 407 120 7.5 

5/24/2023 208.4 208.4 43 ND(2) 8.5 ND(0.5) 150 0.11 9.3 0.018 7.06 7.59 ND(2.5) 3.5 87 411 110 1.4 

7/12/2023 212.8 212.8 44 ND(2) 9.5 ND(0.5) 150 0.28 9 0.029 6.95 7.42 ND(2.5) 3.4 98 420 120 2.1 

10/5/2023 202.8 202.8 46 ND(2) 8.6 ND(0.5) 160 0.46 10 0.022 7.21 7.54 ND(2.5) 3.1 81 414 110 7 

1/17/2024 202.1 202.1 45 ND(2) 9.6 0.42 150 0.068 9.4 0.021 7.21 7.37 ND(0.5) 3.5 87 416 110 0.75 

11/21/2024 220 220 39 ND(2) 13 0.54 130 0.15 9.3 0.02 6.81 7.5 ND(0.5) 3.8 110 440 130 1.8 

Standard - - - - 250 1.6 - - - - 6 - 9 6 - 9 - - - 1,000 600 -

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-5. WELL 3 HISTORICAL GROUNDWATER QUALITY DATA 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Calcium, 
Dissolved 

mg/L 
Carbonate 

mg/L CaCO3 
Chloride 

mg/L 
Fluoride 

mg/L 
Hardness 

mg/L CaCO3 
Iron, Total 

mg/L 

Magnesium, 
Dissolved 

mg/L 

Manganese, 
Total 
mg/L 

pH, Field 
s.u. 

pH, Lab 
(s.u.) 

Phosphate 
mg/L 

Potassium, 
Dissolved 

mg/L 

Sodium, 
Dissolved 

mg/L 

Solids, Total 
Dissolved 

mg/L 
Sulfate 
mg/L 

Turbidity 
NTU 

5/23/2013 159 159 98.3 ND(2) 4.7 ND(0.5) 366 0.656 22.3 0.0514 6.7 7.3 na 5.4 24.8 526 250 2.6 

6/4/2015 196 196 87.9 ND(2) 21 0.65 353 1.87 20.5 0.0642 7.3 7.7 0.26 5.17 66.5 572 217 7.9 

9/2/2015 185 185 90.3 ND(2) 19.9 0.84 330 2.69 21.8 0.0898 7.2 7.7 ND(0.31) 5.45 66.4 618 232 23 

11/3/2015 188 188 97.4 ND(2) 18.8 0.53 368 3.18 23.7 0.104 7 7.4 ND(0.31) 5.73 65.5 631 246 11.4 

2/24/2016 226 226 89 ND(2) 36.9 1.1 333 3.35 21.6 0.0676 7.4 7.5 ND(0.31) 5.65 109 655 223 29.2 

5/24/2016 206 206 91.1 ND(2) 28.2 1.2 287 2.61 22.1 0.0797 7.2 7.5 ND(0.31) 5.71 88.8 633 265 22.6 

7/28/2016 204 204 86.6 ND(5) 26.2 1.1 346 2.59 21.2 0.0797 7.2 7.5 ND(0.31) 5.45 79.9 649 245 25.4 

11/9/2016 199 199 88.4 ND(5) 22.3 1.1 337 3.02 21.2 0.0836 7.2 7.3 ND(0.31) 5.43 72.6 581 254 17 

3/3/2017 231 231 87.8 ND(5) 36.1 1.2 315 2.81 21.4 0.0841 6.2 7.6 ND(0.31) 5.54 106 620 227 31 

6/7/2017 210 210 91.8 ND(5) 27.8 1.2 332 2.74 22.1 0.0698 7.3 7.8 ND(0.31) 5.83 88.5 614 294 21.8 

9/27/2017 200 200 83.6 ND(5) 42.5 0.94 342 2.71 20.6 0.0735 7.2 7.4 ND(0.31) 5.77 77 613 235 20 

11/20/2017 183 183 90.1 ND(5) 19.7 1.1 351 2.55 21.5 0.0824 7.4 7.3 ND(0.31) 5.78 61.4 581 210 5.5 

2/22/2018 204 204 88.9 ND(5) 38.8 1.1 152 2.49 21.6 0.064 7.5 7.5 ND(0.31) 5.51 92.1 628 235 9.1 

5/16/2018 184 184 93.5 ND(5) 19.5 0.98 329 2.27 22.4 0.0853 7.4 7.6 ND(0.31) 5.87 70.1 579 95.9 20 

9/12/2018 221 221 87.1 ND(5) 26.6 0.97 304 2.68 21.2 0.0601 6.92 7.6 ND(0.31) 5.36 96.5 672 240 27 

11/15/2018 221 221 89.1 ND(5) 24.6 1.2 311 2.28 21.6 0.0613 7 7.9 ND(0.31) 5.58 91.3 642 182 2.5 

3/6/2019 203 203 92.8 ND(5) 25.3 0.72 323 2.33 22.3 0.0668 7.2 7.7 ND(0.31) 5.47 76.6 615 275 23 

5/8/2019 189 189 93.5 ND(5) 19.6 1.4 346 2.55 22.4 0.0738 7.1 7.6 ND(0.31) 5.66 68.2 605 238 3.4 

8/20/2019 194 194 98 ND(8) 20.8 0.8 334 2.63 23.8 0.0831 6.9 7.5 ND(0.31) 5.82 70.4 621 227 19 

11/13/2019 199 199 92.4 ND(8) 23.7 1 376 1.88 22.1 0.0698 7 8 ND(0.31) 5.48 73.2 602 239 23 

2/20/2020 207 207 86.1 ND(8) 29 1.1 340 1.51 21 0.0613 6.94 7.7 2.1 5.12 81.2 614 252 15 

4/29/2020 204 204 90.2 ND(8) 24.8 1.4 391 1.86 21.7 0.0628 7.2 7.6 ND(0.31) 5.42 81.4 632 249 22 

9/9/2020 220 220 85 ND(8) 38 1.3 360 1.8 21 0.056 7.1 7.5 ND(0.31) 5.3 100 670 220 19 

10/22/2020 170 170 37 ND(8) 3.3 0.6 130 1.2 5 0.055 7 8.1 ND(0.31) 2.5 52 170 45 3.7 

1/26/2021 200 200 88 ND(8) 27 1.1 330 1.8 23 0.064 7.2 7.6 ND(0.31) 5.4 94 610 230 17 

5/12/2021 198.8 198.8 91 ND(2) 21 0.85 320 1.6 23 0.063 7.2 7.19 ND(2.5) 5.6 75 621 220 5.1 

8/10/2021 188.5 188.5 99 ND(2) 17 0.76 340 2.6 25 0.065 7.03 7.16 ND(2.5) 5.6 69 568 240 8.2 

10/27/2021 208 208 88 ND(2) 28 1.1 310 1.5 22 0.055 7.3 7.56 ND(2.5) 5.4 85 627 240 12 

2/10/2022 192.8 192.8 91 ND(2) 20 0.96 320 2.1 23 0.059 7.2 7.23 ND(2.5) 5.4 64 616 230 5 

4/26/2022 195.5 195.5 98 ND(2) 21 0.85 330 1.8 24 0.061 6.88 7.19 ND(0.5) 5.1 75 621 250 8.6 

8/31/2022 197.6 197.6 92 ND(2) 22 0.98 320 1.5 23 0.056 7.15 7.21 ND(2.5) 5.5 75 615 230 6.4 

12/7/2022 194.8 194.8 89 ND(2) 20 0.93 350 1.7 22 0.064 7.24 7.03 ND(2.5) 5.2 71 609 250 6.4 

2/9/2023 204.4 204.4 92 ND(2) 22 1 320 1.4 22 0.056 7.41 7.52 ND(2.5) 5.3 77 607 230 5 

6/8/2023 204.4 204.4 87 ND(2) 24 0.93 310 1.8 23 0.054 7.18 7.21 ND(2.5) 5.4 82 614 230 3.8 

7/12/2023 199.3 199.3 94 ND(2) 20 0.96 330 1.2 22 0.065 6.95 7.23 ND(2.5) 5.2 75 605 220 9.5 

11/16/2023 212.8 212.8 89 ND(2) 27 1.2 310 1.7 22 0.054 7.39 7.53 ND(2.5) 5.2 87 625 230 7.8 

1/17/2024 206.8 206.8 89 ND(2) 25 0.99 310 1.6 22 0.056 7.36 7.26 ND(0.5) 5.3 80 626 240 8.3 

12/4/2024 220 220 90 ND(2) 30 1.2 330 2.2 22 0.059 7.33 7.3 ND(0.5) 5.2 89 610 250 11 

Standard - - - - 250 1.6 - - - - 6 - 9 6 - 9 - - - 1,000 600 -

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 
na - not analyzed 
s.u. - standard units 
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TABLE 4-6. WELL MBR2 HISTORICAL GROUNDWATER QUALITY DATA ` 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Boron, 
Total 
mg/L 

Calcium, 
Total 
mg/L 

Carbonate 
mg/L CaCO3 

Cation-Anion 
Balance 
Percent 

Chloride 
mg/L 

Conductance, 
Field      μS/cm 

Fluoride 
mg/L 

Hardness 
mg/L CaCO3 

Iron, 
Dissolved 

mg/L 
Iron, Total 

mg/L 

Magnesium, 
Total 
mg/L 

Manganese, 
Dissolved 

mg/L 

Manganese, 
Total 
mg/L 

Nitrogen 
Nitrate 
mg/L 

pH, Field 
s.u. 

pH, Lab 
s.u. 

Phosphate 
mg/L 

Phosphorus, 
Total 
mg/L 

Potassium, 
Total 
mg/L 

Selenium, 
Total 
mg/L 

Sodium, 
Total 
mg/L 

Solids, 
Total 

Dissolved 
Sulfate 
mg/L 

Zinc, 
Total 
mg/L 

11/12/2013 590 590 0.154 5.32 ND(2) 0.89 6.9 2060 5.4 NM 2.21 2.59 1.8 0.0205 0.0214 ND(0.1) 7.5 7.9 ND(0.31) 0.0545 3.3 ND(0.02) 485 1,520 581 0.0108 

10/22/2014 520 520 0.164 6.87 ND(2) 38.87 6.3 2340 4.3 44.6 ND(0.2) 0.353 1.54 0.0205 0.023 ND(0.1) 7.3 7.9 ND(0.31) 0.0196 2.48 0.0069 544 1,400 595 0.0043 

11/19/2015 539 539 0.173 6.77 ND(2) 1.72 7.1 2150 4.6 36.6 ND(0.2) 10.5 3.93 0.0122 0.0606 ND(0.1) 7.8 7.6 ND(0.31) 0.135 5.77 ND(0.02) 490 1,500 562 0.0486 

11/9/2016 564 564 0.159 5.14 ND(5) 0.12 7.7 2420 5.9 25.2 ND(0.2) 1.52 1.6 0.0074 0.0172 0.055 8.0 7.9 ND(0.31) 0.0456 2.79 ND(0.02) 490 1,400 569 0.0079 

11/15/2017 519 519 0.159 6.43 ND(5) 3.55 7.3 2380 4.7 22.5 0.113 0.218 1.47 0.0322 0.0307 ND(0.1) 7.7 7.9 ND(0.31) ND(0.1) 2.41 ND(0.02) 500 1,660 573 ND(0.02) 

11/14/2018 519 519 0.161 7.06 ND(5) 1.68 6.9 2300 6.8 18.6 ND(0.2) 0.313 1.53 0.0244 0.0262 ND(0.1) 7.4 7.9 ND(0.31) ND(0.1) 2.33 ND(0.05) 498 1,310 595 ND(0.02) 

11/13/2019 568 568 0.151 6.1 ND(8) 3.88 7.6 2350 5.2 25.7 0.325 3.07 2.14 0.0129 0.0302 ND(0.1) 7.4 8.1 ND(0.31) 0.0809 3.84 ND(0.05) 511 1,400 542 0.0196 

10/28/2020 510 510 0.17 6.7 ND(8) 3.63 7 2040 4.7 27 ND(0.21) 0.068 1.5 0.022 0.022 0.1 7.5 7.5 ND(0.31) ND(0.1) 2.4 ND(0.05) 510 1,200 590 ND(0.02) 

10/27/2021 568.5 568.5 0.2 9.5 ND(2) 5.27 7.1 2070 4.9 36 0.53 4.3 2.8 0.06 0.083 ND(0.5) 7.6 7.7 ND(2.5) 0.094 4.3 ND(0.005) 540 1,600 580 0.023 

11/9/2022 576.6 576.6 0.17 5.4 ND(2) 4.37 6.7 2300 4.9 20 ND(0.02) 1.1 1.6 0.011 0.018 ND(0.5) 7.4 7.8 ND(2.5) 0.16 2.9 ND(0.001) 520 1,460 540 ND(0.01) 

10/17/2023 530.1 530.1 0.18 6 ND(2) 2.33 6.8 2330 4.6 21 ND(0.02) 0.29 1.5 0.011 0.018 ND(0.5) 7.9 7.7 ND(2.5) ND(0.05) 2.4 ND(0.001) 510 1,510 600 ND(0.01) 

10/9/2024 580 580 0.27 120 ND(2) 5.64 7.2 2240 5.4 370 ND(0.02) ND(0.05) 18 0.013 0.004 ND(1) 7.6 7.9 ND(2.5) 0.12 25 0.0014 250 1,600 540 0.044 

Standard - - - - - - 250 - 1.6 - 1 - - 0.2 - 10 6 - 9 6 - 9 - - - 0.05 - 1,000 600 10 

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-7. WELL MBR5 HISTORICAL GROUNDWATER QUALITY DATA ` 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Boron, 
Total 
mg/L 

Calcium, 
Total 
mg/L 

Carbonate 
mg/L CaCO3 

Cation-Anion 
Balance 
Percent Chloride mg/L 

Conductance, 
Field 
μS/cm 

Fluoride 
mg/L 

Hardness 
mg/L CaCO3 

Iron, 
Dissolved 

mg/L 
Iron, Total 

mg/L 
Magnesium, 
Total mg/L 

Manganese, 
Dissolved 

mg/L 
Manganese, 
Total mg/L 

Nitrogen 
Nitrate mg/L 

pH, Field 
s.u. 

pH, Lab 
s.u. 

Phosphate 
mg/L 

Phosphorus 
, Total mg/L 

Potassium, 
Total mg/L 

Selenium, 
Total mg/L 

Sodium, 
Total mg/L 

Solids, Total 
Dissolved 

mg/L Sulfate mg/L 

Zinc, 
Total 
mg/L 

11/12/2013 985 985 0.196 28.8 ND(2) 1.16 95.50 3610 4.4 NA 0.442 1.72 14.6 0.372 0.394 ND(0.1) 7.4 7.7 ND(0.31) ND(0.1) 5.11 ND(0.02) 810 2420 877 0.0122 

10/22/2014 903 903 0.172 15.7 ND(2)) 36.15 84.70 3150 5.1 81 0.208 1.42 8.25 0.183 0.207 ND(0.1) 7.6 7.9 ND(0.31) 0.0358 3.7 ND(0.02) 689 1790 590 0.0541 

11/5/2015 812 809 0.154 4.31 2.8 9.63 58.60 2210 7.8 25.3 0.0802 1.55 1.81 0.0324 0.0343 ND(0.1) 7.54 8.3 ND(0.31) 0.0577 2.4 ND(0.02) 579 1540 289 0.0137 

11/9/2016 854 830 0.173 23.1 23.1 9.33 70.60 3030 6.8 139 0.323 29.6 10.1 0.151 0.247 ND(0.1) 8.1 8.4 1.1 0.5 7.5 ND(0.02) 573 1650 389 0.17 

11/14/2017 828 797 0.158 3.1 30.9 3.20 66.40 14140 8.9 11.7 ND(0.2) 0.49 1.14 0.0098 0.0125 ND(0.1) 8.7 8.5 ND(0.31) 0.0317 2.18 ND(0.02) 582 1290 308 ND(0.02) 

11/14/2018 830 808 0.146 2.83 21.5 0.05 79.50 2430 13.3 10.8 0.727 ND(0.2) 0.961 0.0134 0.009 ND(0.1) 8.7 8.4 ND(0.31) ND(0.1) 2.02 ND(0.05) 536 1490 319 ND(0.02) 

11/14/2019 875 824 0.178 8.17 51.4 0.79 130.00 2450 6.7 43 0.0899 1.38 4.23 0.0943 0.106 ND(0.1) 8.3 8.5 ND(0.31) 0.0314 3.03 ND(0.05) 630 1660 410 0.016 

10/28/2020 940 930 0.17 14 ND(8) 4.77 92.00 2.65 5.9 74 0.22 2.1 7.4 0.2 0.23 ND(0.1) 8.2 8.3 ND(0.31) 0.043 3.8 ND(0.05) 680 1400 480 0.0096 

10/27/2021 908.7 908.7 0.18 7.6 ND(2) 7.41 77.00 2500 7.5 34 0.19 0.86 3.6 0.09 0.11 ND(0.5) 8.39 8.28 ND(2.5) 0.0 2.8 ND(0.005) 660 1700 380 ND(0.01) 

11/8/2022 959.4 959.4 0.17 16 ND(2) 9.87 80.00 2930 5.2 75 ND(0.02) 2.7 8.8 0.25 0.26 ND(0.5) 8.05 8.17 ND(2.5) 0.1 3.8 ND(0.001) 720 1800 420 ND(0.01) 

10/18/2023 901.8 879.7 0.16 6.6 22.08 4.16 74.00 2730 7.9 34 ND(0.02) 5 4.2 0.059 0.088 ND(1) 8.58 8.48 ND(5) ND(0.25) 5.0 0.0011 600 1680 340 0.021 

10/8/2024 900 870 0.15 4.6 31 4.74 79.00 2560 8.5 22 ND(0.02) 3.5 2.6 0.031 0.049 ND(1) 8.62 8.6 ND(2.5) 0.1 3.0 0.0015 590 1600 280 0.014 

Standard - - - - - - 250 - 1.6 - 1 - - 0.2 - 10 6 - 9 6 - 9 - - - 0.05 - 1000 600 10 

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 
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TABLE 4-8. WELL 11 HISTORICAL GROUNDWATER QUALITY DATA 
CHEVRON MINING, INC, McKINLEY MINE 

NEAR GALLUP, NEW MEXICO 

Date 
Sampled 

Alkalinity 
mg/L CaCO3 

Bicarbonate 
mg/L CaCO3 

Boron, 
Total mg/L 

Calcium, 
Total mg/L 

Carbonate 
mg/L CaCO3 

Cation-Anion 
Balance 
Percent 

Chloride 
mg/L 

Conductance, 
Field μS/cm 

Fluoride 
mg/L 

Hardness mg/L 
CaCO3 

Iron, 
Dissolved 

mg/L 
Iron, Total 

mg/L 
Magnesium, 
Total mg/L 

Manganese, 
Dissolved 

mg/L 
Manganese, 
Total mg/L 

Nitrogen 
Nitrate 
mg/L 

pH, 
Field 
s.u. 

pH, Lab 
s.u. 

Phosphate 
mg/L 

Phosphorus, 
Total mg/L 

Potassium, 
Total mg/L 

Selenium, 
Total mg/L 

Sodium, 
Total 
mg/L 

Solids, Total 
Dissolved 

Sulfate 
mg/L 

Zinc, 
Total 
mg/L 

8/21/2013 1820 1820 0.261 144 ND(2) 0.69 36 1018 ND(0.5) na 0.566 2.64 48.7 0.678 0.664 1.8 6.7 7 ND(0.1) 0.0464 15.4 ND(0.02) 2380 6400 3960 0.0138 

11/7/2013 1940 1940 0.271 168 ND(2) 3.95 36.8 8240 ND(0.5) na 0.267 2.51 55.8 1.52 1.53 ND(0.1) 6.6 6.9 ND(0.31) ND(0.1) 18.2 ND(0.02) 2360 7200 3570 0.0141 

2/12/2014 1860 1860 0.253 139 ND(2) 6.81 37.2 14510 ND(0.5) na 0.979 3.91 46.8 0.649 0.651 ND(1) 6.7 7 ND(0.31) ND(0.1) 15.5 ND(0.02) 2210 7760 4400 0.0152 

4/15/2014 1850 1850 0.25 149 ND(2) 2.57 35.1 9040 ND(0.5) na 0.655 3.09 49.9 0.8 0.766 ND(0.1) 6.6 7 ND(0.31) ND(0.1) 15.7 ND(0.02) 2260 8300 4110 0.011 

8/21/2014 1820 1820 0.267 144 ND(2) 7.11 35.2 9820 ND(0.5) 568 0.0782 1.73 47.3 0.715 0.732 ND(0.5) 6.7 7.3 ND(0.31) 0.0143 15.4 ND(0.02) 2350 6940 3320 0.0141 

10/22/2014 1850 1850 0.254 146 ND(2) 1.87 39.7 9710 ND(0.5) 551 3.64 3.74 49 0.809 0.814 ND(1) 6.7 7.1 ND(0.31) 0.0406 16.1 ND(0.02) 2370 5570 3200 0.0196 

2/10/2015 1890 1890 0.258 146 ND(2) 2.51 36.2 10010 0.29 618 0.141 2.25 48.3 0.761 0.748 ND(1) 6.6 7.3 0.28 0.0525 15.9 0.0065 2250 7990 3500 0.0154 

4/29/2015 1870 1870 0.236 139 ND(2) 2.38 31.3 9920 0.46 598 0.231 4.16 47.4 0.726 0.733 ND(0.1) 7.2 7.4 ND(0.31) 0.0418 15.6 ND(0.02) 2280 5720 3470 0.019 

9/1/2015 1780 1780 0.251 139 ND(2) 3.92 38.1 9320 ND(0.5) 669 0.359 3.59 46.1 0.74 0.738 ND(0.1) 6.7 7.2 ND(0.31) 0.0279 15.7 ND(0.02) 2260 7840 3340 0.0143 

11/5/2015 1850 1850 0.228 141 ND(2) 1.55 37.2 8340 ND(0.5) 598 3.09 5.34 46.6 0.953 0.949 ND(0.1) 6.49 7.2 ND(0.31) 0.0189 17.9 ND(0.02) 2130 7780 3690 0.0093 

2/24/2016 1860 1860 0.253 141 ND(2) 5.20 35.8 9820 ND(0.5) 614 1.2 2.92 47.8 0.797 0.754 ND(0.1) 6.8 7.4 ND(0.31) 0.0282 15.5 ND(0.02) 1970 7250 3430 0.0141 

5/24/2016 1850 1850 0.268 153 ND(2) 0.30 34.9 9870 ND(0.5) 591 0.885 1.99 50.7 0.798 0.807 ND(0.1) 9  7.3  ND(0.31) 0.0146 15.4 ND(0.02) 2160 6970 3620 0.0067 

7/28/2016 1560 1560 0.255 145 ND(50) 1.22 35.6 9650 ND(0.5) 597 0.915 2.01 46.7 0.751 0.762 ND(0.1) 7  7.1  ND(0.31) 0.0141 15.2 ND(0.02) 2150 7010 3610 0.0064 

11/9/2016 1930 1930 0.256 151 ND(5) 1.48 33.7 10290 ND(0.5) 612 0.59 1.5 51.1 0.814 0.807 ND(0.1) 6.7 7.1 ND(0.31) 0.0141 21.5 ND(0.02) 2190 5980 3710 0.0071 

3/1/2017 2030 2030 0.26 239 ND(5) 43.73 38 10130 ND(0.5) 861 0.724 4.12 73.4 2.25 2.46 0.23 6.8 7.1 ND(0.31) ND(0.1) 19.5 ND(0.02) 2330 7260 4610 0.0192 

6/8/2017 2000 2000 0.273 221 ND(5) 6.12 38.8 10060 ND(0.5) 807 6.23 10.9 69.5 2.13 2.21 0.077 6.8 6.7 3410 0.0459 21 ND(0.02) 2250 8660 4480 0.017 

8/23/2017 2020 2020 0.244 242 ND(5) 4.11 39.6 10410 ND(0.5) 860 6.87 7.68 75.1 2.68 2.68 ND(0.1) 6.7 6.9 ND(0.31) 0.05 22.4 ND(0.02) 2450 7500 4020 0.0278 

11/14/2017 2020 2020 0.239 226 ND(5) 1.64 40.8 10450 ND(0.5) 849 6.51 9.42 75.2 2.48 2.52 ND(0.1) 6.8 7 ND(0.31) 0.0515 23.9 ND(0.02) 2410 3870 4410 0.015 

2/21/2018 2000 2000 0.229 242 ND(5) 3.07 106 10580 ND(0.5) 771 3.47 7.59 73.6 2.57 2.76 ND(0.1) 6.7 7 ND(0.31) ND(0.1) 19.9 ND(0.02) 2500 8000 4030 0.0152 

5/3/2018 2060 2060 0.239 263 ND(5) 3.07 38.1 10770 ND(0.5) 949 5.15 7.92 78.7 2.72 3.19 0.083 6.7 6.7 ND(0.31) 0.0439 19.6 ND(0.02) 2290 8790 4230 0.0247 

8/2/2018 2010 2010 0.26 266 ND(5) 1.37 38.8 10290 ND(0.5) 939 8.08 9.61 82.5 3.14 3.21 ND(0.1) 6.7 6.9 0.26 0.0555 19.8 ND(0.05) 2570 6420 4150 0.0297 

11/14/2018 2070 2070 0.252 266 ND(5) 5.82 30.8 10350 ND(0.5) 1070 8.17 9.4 83 3.11 3.21 0.068 6.7 7.2 ND(0.31) 0.0621 21 ND(0.05) 2390 8620 3650 0.0199 

3/7/2019 2100 2100 0.231 243 ND(5) 4.77 35.7 10.49 ND(0.5) 1090 7.53 7.98 76.6 3.5 2.93 ND(0.1) 6.7 7.4 ND(0.31) 0.0654 17 ND(0.05) 2220 7660 4390 0.0143 

5/14/2019 2030 2030 0.252 265 ND(5) 2.56 38.2 1029 ND(0.5) 1000 5.12 10.9 86.6 3.53 3.3 ND(0.1) 6.8 7.2 ND(0.31) 0.0579 19.6 ND(0.05) 2430 8250 4120 0.0169 

8/20/2019 2060 2060 0.253 158 ND(8) 0.65 41.8 9930 ND(0.5) 610 0.638 2.34 52.6 0.958 0.973 ND(0.1) 6.8 7 ND(0.31) ND(0.1) 18.1 ND(0.05) 2280 7390 3620 0.0188 

11/13/2019 2050 2050 0.26 160 ND(8) 0.36 36.1 9880 ND(0.5) 516 0.619 3.15 52.7 0.932 0.958 ND(0.1) 6.9 7.5 ND(0.31) 0.0398 16.3 ND(0.05) 2220 7760 3620 0.0185 

2/19/2020 2020 2020 0.233 157 ND(8) 2.92 33.8 9.09 ND(0.5) 684 0.559 1.79 52.7 0.946 0.881 ND(0.1) 6.41 7.2 ND(0.31) ND(0.1) 16 ND(0.05) 2000 5990 3430 0.0113 

5/13/2020 2040 2040 0.257 156 ND(8) 4.13 32.7 10.11 ND(0.5) 669 0.418 2.01 52.1 0.865 0.906 ND(0.1) 6.7 7.4 ND(0.31) ND(0.1) 15.2 ND(0.05) 2140 7350 3520 0.007 

9/1/2020 2100 2100 0.25 160 ND(8) 0.25 53 9960 ND(0.5) 670 0.18 0.74 53 1 1 0.093 6.7 7.2 ND(0.31) ND(0.1) 16 ND(0.05) 2300 7300 3500 0.0096 

10/22/2020 2200 2200 0.27 160 ND(8) 2.88 52 9.7 ND(0.5) 660 0.97 0.68 50 0.94 1 ND(0.1) 6.7 7.3 ND(0.31) ND(0.1) 18 ND(0.05) 2200 3100 3700 0.01 

1/21/2021 1900 1900 0.3 160 ND(8) 4.42 46 8620 0.81 710 0.53 1.9 57 0.9 0.97 ND(0.1) 6.6 7.4 ND(0.31) ND(0.1) 17 ND(0.05) 2400 7500 4600 0.0089 

5/5/2021 1435 1369 0.26 150 66.2 5.66 34 9010 ND(0.5) 590 0.28 1.8 54 0.96 0.9 ND(0.5) 6.7 7.44 ND(2.5) ND(0.05) 17 ND(0.001) 2200 7480 3400 ND(0.01) 
8/10/2021 2036 2036 0.27 160 ND(5) 0.63 35 8750 ND(0.5) 620 0.55 1.8 54 0.98 0.94 ND(0.5) 6.67 6.91 ND(2.5) ND(0.1) 17 ND(0.005) 2300 7400 3700 ND(0.05) 

11/10/2021 2020 2020 0.26 140 ND(5) 5.89 33 8770 ND(0.5) 570 0.78 1.9 52 0.89 0.92 ND(0.5) 6.81 7.09 ND(2.5) ND(0.05) 15 ND(0.005) 2500 7500 3500 ND(0.01) 
2/9/2022 2056 2056 0.26 170 ND(5) 1.72 34 9080 ND(0.5) 680 0.12 1.5 62 1.7 1.5 ND(0.5) 6.91 7.21 ND(2.5) ND(0.25) 17 ND(0.005) 2300 8140 4000 0.017 

4/26/2022 2093 2093 0.28 200 ND(5) 7.00 34 8920 ND(0.5) 760 1.7 11 64 1.3 1.8 ND(0.5) 6.64 7.03 ND(2.5) 0.3 17 ND(0.001) 2500 7740 3500 ND(0.05) 
9/26/2022 2051 2051 0.28 170 ND(5) 10.14 33 10090 ND(0.5) 660 1.5 2.3 57 0.91 0.94 ND(0.5) 6.63 7.24 ND(2.5) ND(0.05) 16 ND(0.005) 2600 6580 3300 ND(0.01) 
11/10/2022 1943 1943 0.23 170 ND(5) 3.69 33 9970 ND(0.5) 680 0.89 3.2 60 0.81 0.81 ND(1) 6.86 7.46 ND(2.5) 0.079 15 ND(0.005) 2300 7840 3500 ND(0.01) 
2/8/2023 1996 1996 0.29 170 ND(5) 20.44 33 9860 ND(1) 650 1.3 2.5 55 0.8 0.91 ND(1) 6.98 6.84 ND(5) ND(0.25) 17 ND(0.005) 2600 6260 3700 ND(0.01) 
5/4/2023 1998 1998 0.3 190 ND(5) 3.65 33 10960 ND(0.5) 700 1.1 2  58  0.95 1.2 ND(0.5) 6.62 7.15 ND(2.5) ND(0.05) 17 0.0053 2300 7820 3500 ND(0.01) 
7/12/2023 2010 2010 0.26 160 ND(5) 7.17 33 9960 ND(1) 610 0.96 1.8 52 1 0.94 ND(1) 6.43 6.99 ND(5) ND(0.05) 16 ND(0.001) 2600 7280 3600 ND(0.01) 
10/5/2023 1965 1965 0.26 170 ND(5) 4.29 34 10020 ND(1) 660 0.43 1.9 58 0.91 0.97 ND(1) 6.7 7.01 ND(5) ND(0.25) 18 ND(0.001) 2500 8630 3800 ND(0.01) 
1/18/2024 2032 2032 0.27 190 ND(5) 0.01 36 9800 ND(0.5) 760 0.35 2.3 67 0.99 1.7 ND(0.5) 6.77 7.19 ND(2.5) 0.35 17 ND(0.005) 2400 7670 4100 ND(0.01) 
10/10/2024 2100 2100 0.29 180 ND(5) 4.20 39 9430 ND(1) 690 0.57 2.8 62 1 1.1 ND(1) 6.44 7.1 ND(5) ND(0.05) 17 ND(0.001) 2400 7900 4500 ND(0.01) 
Standard - - - - - - 250 - 1.6 - 1 - - 0.2 - 10 6 - 9 6 - 9 - - - 0.05 - 1000 600 10 

Bold values indicate concentration or detection limit exceeds groundwater quality standard 

Abbreviations: 
CaCO3 - calcium carbonate, molecular weight of 100.06 g 

mg/L - milligrams per liter 
ND - non-detect (detection limit in parentheses) 
NTU - Nephelometric Turbidity Units 

s.u. - standard units 

5-202512_GroundwaterData-TBL-4-2thru4-8_TBL.xlsx  1 of 1 
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APPENDIX A 

MCKINLEY MINE PERMIT SECTION 3.4, HYDROLOGY INFORMATION 





























 
 
 

 
 

  
 

      
     

   
 

       
 

APPENDIX B 

SURFACE WATER QUALITY TEMPORAL PLOTS 

B-1. DISCHARGE SURFACE WATER QUALITY TEMPORAL PLOTS – OUTFALLS 018 (CH-2-
14), 020 (DC-10-17), 021 (DC-10-6), 024 (DC-2), 026 (DC-10-29), 032 (DC-10-27), 084 (DC-
10-34), AND 090 (DS-6) 

B-2. SURFACE WATER QUALITY TEMPORAL PLOTS – DEFIANCE DRAW (DD) AND TSE 
BONITA WASH (TBW) 



 

 
 

      
        

APPENDIX B-1 

DISCHARGE SURFACE WATER QUALITY TEMPORAL PLOTS – OUTFALLS 018 (CH-2-14), 
020 (DC-10-17), 021 (DC-10-6), 024 (DC-2), 026 (DC-10-29), 032 (DC-10-27), 084 (DC-10-34), 

AND 090 (DS-6) 



























 

 
 

 

APPENDIX B-2 

SURFACE WATER QUALITY TEMPORAL PLOTS – DEFIANCE DRAW (DD) AND TSE BONITA WASH 
(TBW) 

























































 
 
 

 

 

 

 

 

 

APPENDIX C 

GROUNDWATER QUALITY TEMPORAL PLOTS 

C-1. HISTORICAL GROUNDWATER TEMPORAL PLOTS – ALLUVIAL GROUNDWATER 
WELL TB2B2 

C-2. HISTORICAL GROUNDWATER TEMPORAL PLOTS – GALLUP SANDSTONE AQUIFER 
WELL 1, WELL 2, AND WELL 3 

C-3. HISTORICAL GROUNDWATER TEMPORAL PLOTS – BEDROCK MONITORING WELL 
MBR2 AND WELL MBR5 

C-4. HISTORICAL GROUNDWATER TEMPORAL PLOTS – SPOIL GROUNDWATER WELL 11 



 

 
 

 

APPENDIX C-1 

HISTORICAL GROUNDWATER TEMPORAL PLOTS – ALLUVIAL GROUNDWATER WELL TB2B2 

















































 

 
 

APPENDIX C-2 

HISTORICAL GROUNDWATER TEMPORAL PLOTS – GALLUP SANDSTONE AQUIFER WELL 1, 
WELL 2, AND WELL 3 











































 

 
 

APPENDIX C-3 

HISTORICAL GROUNDWATER TEMPORAL PLOTS – BEDROCK MONITORING WELL MBR2 AND 
WELL MBR5 
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