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1.0 INTRODUCTION 
Freeport-McMoRan Tyrone, Inc. (Tyrone) conducts mineral exploration activities on its private property located 
adjacent to and associated with the existing Tyrone Mine, approximately 10 miles southwest of Silver City, New 
Mexico. The Tyrone Mine is permitted as an existing mine by the Mining and Minerals Division (MMD) under Mining 
Act Permit No. GR010RE. The exploration project area known as Emma-B, is located outside of the GR010RE 
mining permit boundary, and is therefore conducted under an approved Part 3 Minimal Impact Exploration Permit, 
No. GR083EM. Additional exploration activities in the Emma area will henceforth be conducted under a new Part 4 
Exploration Permit. The GR083EM permit will be terminated pursuant to 19.10.4 NMAC.  

Tyrone has prepared this report to satisfy the requirements of 19.10.4.403 and 19.10.3.302(J) which states, “A 
termination report pursuant to 19.10.4.407 NMAC is also required at the conclusion of an exploration operation not 
being renewed, unless the permittee has applied for a mining operation permit.”. Additionally, this report satisfies 
19.10.4.407(A:C) which dictates the following to be included:  

A. certify that the exploration reclamation operations have been completed in accordance with the approved 
permit.  

B. provide the total depth and diameter of each hole drilled, the date each hole was completed, depth of water 
bearing zones, and a statement describing any flow to the surface. 

C. identify on an approved map, the disturbed area including the number and location of the disturbed acres, 
and the location, including identification number, of all drill holes and excavation sites. 

D. financial assurance may only be released after the permittee has submitted a termination report that meets 
the requirements of 19.10.4.407 NMAC and the director has determined, after inspection, that the 
reclamation requirements of 19.10.4.403 NMAC and the permit have been satisfied. 

1.1 Background 
Tyrone first applied for this Minimal Impact Exploration Permit in 2019 and has been operating under that original 
permit or subsequent modification requests ever since, with the understanding that MMD inspected and accepted 
the reclamation prior to the next phase of disturbance. The final phase of the exploration under the Part 3 permit 
concluded in 2023. See Table 1 below for a timeline of the permit modifications and associated changes in the 
scope of the project. A general reclamation plan was provided in each application and is described in the permits 
issued by MMD.  

Table 1: Permit and Modification Timelines 

Permit Date 
Applied 

Date 
Approved 

Brief Scope Description 

Original GR083EM Permit 5/7/2019 8/8/2019 17 boreholes & 3.4 acres of surface disturbance 

Modification 20-1 3/20/2020 8/10/2020 Add 6 boreholes & 0.96 acres of surface disturbance 

Modification 21-1 1/25/2021 See below Add 23 boreholes & 3.1 acres of surface disturbance 

Modification 21-1 
(Amended) 

2/19/2021 6/29/2021 Add one additional angled borehole to roughly half of 
the original 23 requested on 1/25/2021 (on same pads) 

Modification 22-1 10/17/2022 1/9/2023 Add 16 boreholes & 1.5 acres of surface disturbance 

Note. Surface disturbance included drill pads, new roads, and existing road improvements if needed. 
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1.2 Reclamation Procedures 
Each permit application provided general reclamation measures to be taken to satisfy the 19.10.4.403 NMAC 
Performance and Reclamation Standards and Requirements. For each phase of exploration, Tyrone initiated and 
completed the reclamation plan within the one year permitted timeline, with a few seeding exceptions for 
Modifications 20-1 and 21-1. If the drilling campaign ended after the seasonal precipitation (June-September), the 
regraded surface disturbances were seeded the following year. Tyrone has found this to be a critical factor in 
reclamation as it prevents seed from being transported offsite during the winter months when vegetation is not 
germinating. It also prevents the reduced germination rates due to predation by rodents, birds, and microorganisms. 
If practical, topsoil is also salvaged and stored near the drill site to be used later for reclamation. In this area, topsoil 
can vary from just a few inches to a few feet, and sometimes is not practical to salvage. For the reclamation that 
was completed in 2022, Tyrone inadvertently used a variation of the Tyrone Seed Mix instead of the Emma Seed 
Mix. The Tyrone Seed Mix included additional seed and species and overall resulted in a benefit.  

As described in the permit applications and permits issued by MMD, all drill holes are plugged per the Office of 
State Engineer (OSE) 19.27.4 NMAC guidelines and an approved variance to plug, issued to Tyrone in 2010. It is 
FMI policy that the operators plug the hole prior to the drill rig leaving the pad. The plugging and abandonment 
records are sent to MMD in groups of 5-6 depending on the exploration permit and amount of financial assurance 
(FA) held for borehole abandonment (FA is calculated based on linear feet of plugging and depths of holes vary). 
These numbers fluctuated throughout the project due to the installation of temporary NMED groundwater monitor 
wells as described in the next section.  Excavations of mud pits are backfilled with a backhoe or excavator then the 
slopes are regraded to approximate the original topography. Once all earthwork is completed and the timing aligns 
with seasonal precipitation, the ground is ripped at a depth of 4-6 inches and seeded with a drill seeder or 
broadcasted depending on seed shape. The optimal timing for this step of reclamation is April to June. In 2022, 
Tyrone also began applying mulch to the surface to further decrease erosion and increase germination rate. The 
mulch was applied at a rate of approximately 2 tons per acre and crimped in place.  

It is important to note that Tyrone continued to reclaim these disturbances despite having submitted a Part 5 Mining 
Act Permit application for this area in October of 2021 (Emma Expansion Project: Modification 21-1 to Permit No. 
GR010RE). Section 19.10.4.403 NMAC states that reclamation of the disturbed land shall be initiated and 
completed unless the area is included within a complete permit application for a new mining operation. The land 
was reclaimed despite that provision, as it is a best management practice and provided additional protections and 
food sources for wildlife.  

1.3 Emma Instrumentation 
The following sections provide details of the various wells and piezometers that have been installed in association 
with exploration projects at Emma. These well additions to the already existing monitor well network on the Emma 
site for Discharge Permit 396 (governed by New Mexico Environment Department (NMED)), are being used to 
further characterize groundwater conditions such as depth to water, hydraulic gradient and flow direction, and water 
quality.  

Piezometers are used to observe subsurface pore pressures and groundwater levels. This data is used in stability 
analysis models and allows mining engineers to make informed decisions in all phases of a pit including pit design, 
groundwater management, and pit wall stability.  To ensure representative elevations, all hardrock piezometers are 
grouted in place with Portland cement. Refer to Table 2 for additional information on all installation dates and 
locations for all instruments.  
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1.3.1 2022 Temporary Groundwater Monitor Wells 
Under the 2022 exploration project (Modification 21-1) Tyrone converted three of the exploration boreholes (24, 26 
and 37) to temporary groundwater monitor wells. Please refer to Figure 1 for the location of these wells. Tyrone 
maintains excess FA to plug and abandon all three wells. See Section 3.0 for additional information on FA.  

1.3.2 2023 Temporary Groundwater Monitor Wells 
During the 2023 campaign (Modification 22-1), Tyrone converted three of the exploration boreholes to temporary 
groundwater monitor wells to collect additional information about water levels and background concentrations. 
These include boreholes located on pads 49, 50, and 55. Please refer to Figure 1 for the location of these wells. 
Tyrone maintains excess FA to plug and abandon all three wells. See Section 3.0 for additional information on FA. 

1.3.3 Piezometers 
A total of four piezometers have been deployed at Emma to collect the data mentioned above. One was installed 
in 2020 and the other three in 2023.   

Table 2. Emma Instrumentation Associated with Exploration 

Instrument Pad 
Location 

Installation 
Date 

Detail Summary 

Piezometer A 21 8/25/2020 Installed in borehole during plugging procedure 

Piezometer B 53 5/13/2023 Installed in borehole during plugging procedure 

Piezometer C 50 4/06/2023 Installed in borehole during plugging procedure 

Piezometer D 54 4/23/2023 Installed in borehole during plugging procedure 

396-2022-32 24 3/16/2022 Converted exploration borehole to monitor well 

396-2022-33 26 3/18/2022 Converted exploration borehole to monitor well 

396-2022-34 37 3/19/2022 Converted exploration borehole to monitor well 

EM23-003R 49 3/14/2023 Converted exploration borehole to monitor well 

EM23-008R 50 4/08/2023 Converted exploration borehole to monitor well 

EM23-012R 55 4/28/2023 Converted exploration borehole to monitor well 

 

2.0 PERMIT ACTIVITY SUMMARY 
The following sections detail each phase of the exploration projects and provide summaries of the work completed 
to satisfy parts A and B of 19.10.4.407. Water bearing zones are only recorded by the driller if the borehole is 
planned to be developed into a temporary groundwater monitor well. No flows to the surface were recorded during 
the campaigns because the drilling took place in an unconfined aquifer. Refer to Figures 2 through 6 for the locations 
of the activities within the permit area. Certification documents such as seed tags are included in Appendix A.  

2.1 Original Permit 
As noted in Table 1, the original Emma-B permit approved Tyrone to drill 17 boreholes & create 3.4 acres of surface 
disturbance. All pads and roads that were no longer needed, were reclaimed in 2020. See Appendix A for 
reclamation documentation. 
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Table 3. Drilling and Reclamation Summary of GR083EM (Original) 

Planned 
Hole ID Pad # 

Total 
Depth 
(ft) 

Diameter 
(in) Plugging Date Surface Reclamation & Notes 

1 1 500 5.5 10/1/2019 Regraded and seeded in 2020 

2 2 n/a 
Pad was not built, and hole was 
not drilled 

3 3 950 5.5 8/29/2019 Regraded and seeded in 2020 
4 4 400 5.5 8/22/2019 Regraded and seeded in 2020 
5 5 450 5.5 9/17/2019 Regraded and seeded in 2020 

6 6 450 5.5 9/19/2019 
Regraded and seeded in 2020, 
partially re-disturbed in 2020 for 
Pad 19 

7 7 400 5.5 9/25/2019 Regraded and seeded in 2020 
8 8 420 5.5 10/7/2019 Regraded and seeded in 2020 

9 9 740 5.5 9/22/2019 
Partially reclaimed (located in 
access road) 

10 10 n/a 
Pad was reclaimed in 2020, hole 
was not drilled, partially re-
disturbed in 2023 

11 11 850 5.5 9/11/2019 
Regraded and seeded in 2020, re-
disturbed in 2023 

12 12 700 5.5 9/8/2019 
Regraded and seeded in 2020, 
partially re-disturbed for monitor 
well access road 

13 13 750 5.5 9/6/2019 
Regraded and seeded in 2020, 
partially re-disturbed for monitor 
well access road 

14 14 750 5.5 10/6/2019 Regraded and seeded in 2020 
15 15 900 5.5 8/25/2019 Regraded and seeded in 2020 

16 16 n/a 
Pad was reclaimed in 2020, hole 
was not drilled 

17 17 600 5.5 10/3/2019 Regraded and seeded in 2020 
 

2.2 Modification 20-1 
Modification 20-1 included the addition of six boreholes and 0.96 acres of surface disturbance. Tyrone notified MMD 
in the original Modification 21-1 application document dated January 25, 2021, of the plan to seed the regraded drill 
sites at a later date due to the timing of precipitation. Since the project extended through fall and winter of 2021, the 
seeding was pushed to 2022. Tyrone then applied for an additional modification in 2021 so the seeding for the two 
modifications was bundled and completed in 2022. One piezometer was also installed during this project on Pad  
21. 
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Table 4. Drilling and Reclamation Summary of Modification 20-1 

Planned 
Hole ID Pad # 

Total 
Depth 

(ft) 

Diameter 
(in) 

Plugging 
Date Surface Reclamation & Notes 

18 18 500 3 9/1/2020 Regraded in 2020 & seeded in 2022 
19 19 600 3 8/17/2020 Regraded in 2020 & seeded in 2022 
20 20 600 3 8/29/2020 Regraded in 2020 & seeded in 2022 

21 21 800 3 8/25/2020 
Seeded in 2022, not regraded due to 
piezometer 

22 22 500 3 9/11/2020 Regraded in 2020 & seeded in 2022 
23 23 500 3 9/8/2020 Regraded in 2020 & seeded in 2022 

 

2.3 Modification 21-1 
Modification 21-1 originally included a request to add an additional 23 boreholes and 3.1 acres of surface 
disturbance. An amended application was submitted shortly after the original to add an additional angled borehole 
to roughly half of the pads. All the holes were permitted through MMD because it was unknown at the time, which 
locations would be chosen for an additional borehole. Under this modification, three exploration boreholes were 
converted to temporary groundwater monitoring wells. The specific wells are noted in the table below. All pads and 
roads that were no longer needed for instrument access, were seeded in 2022. The pads and access roads for the 
monitor wells were not reclaimed (24, 26, and 37).  

Upon evaluation of the drilling program in preparation for this report in June of 2024, Tyrone discovered a 
discrepancy in the identification of holes permitted and location of holes drilled. This confusion took place due to 
the request of converting two of the boreholes into temporary monitor wells. Three holes were drilled on two pads, 
26 and 37 (two exploration boreholes and 1 monitor well). The confusion came from the original exploration well 
permits being converted to nonconsumptive use wells through the OSE. Tyrone has since applied for the permits 
for the two boreholes that were in addition to the already permitted exploration boreholes through both OSE and 
MMD (see sites 26-c and 37-c). The plugging records for these two wells were sent to MMD at the time of the project 
however, they were mislabeled as POD 47 and POD 58.   

Table 5. Drilling and Reclamation Summary of Modification 21-1 
Planned 
Hole ID 

Pad # Total 
Depth (ft) 

Diameter 
(in) 

Plugging 
Date 

Surface Reclamation & Notes 

241 24 600 5.5 n/a Not reclaimed due to temporary monitor well 
25 25 600 5.5 9/29/2021 Regraded in 2021 & seeded in 2022 
261 26 600 5.5 n/a Not reclaimed due to temporary monitor well 
27 27 700 5.5 3/9/2022 Regraded & seeded in 2022 
28 28 600 5.5 3/4/2022 Regraded & seeded in 2022 
29 29 800 5.5 2/7/2022 Regraded & seeded in 2022 
30 30 800 5.5 2/1/2022 Regraded & seeded in 2022 
31 31 800 5.5 1/12/2022 Regraded & seeded in 2022 
32 32 800 5.5 1/7/2022 Regraded & seeded in 2022 
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33 33 800 5.5 12/2/2021 Regraded in 2021 & seeded in 2022 
34 34 560 5.5 11/9/2021 Regraded in 2021 & seeded in 2022 
35 35 560 5.5 11/6/2021 Regraded in 2021 & seeded in 2022 
36 36 850 5.5 11/3/2021 Regraded in 2021 & seeded in 2022 
371 37 400 5.5 n/a Not reclaimed due to temporary monitor well 
38 38 800 5.5 3/23/2022 Regraded & seeded in 2022 
39 39 800 5.5 10/21/2021 Regraded in 2021 & seeded in 2022 
40 40 670 5.5 10/14/2021 Regraded in 2021 & seeded in 2022 
41 41 600 5.5 10/6/2021 Regraded in 2021 & seeded in 2022 
42 42 680 5.5 10/8/2021 Regraded in 2021 & seeded in 2022 
43 43 600 5.5 9/29/2021 Regraded in 2021 & seeded in 2022 
44 44 600 5.5 10/12/2021 Regraded in 2021 & seeded in 2022 
45 45 600 5.5 9/27/2021 Regraded in 2021 & seeded in 2022 
46 46 700 5.5 9/25/2021 Regraded in 2021 & seeded in 2022 
24-b 24 600 5.5 3/10/2022 See 24 
25-b 25 700 5.5 3/8/2022 See 25 
26-b 26 800 5.5 2/1/2022 See 26 
27-b 27 n/a See 27, hole was not drilled 
28-b 28 800 5.5 3/6/2022 See 28 
29-b 29 850 5.5 2/20/2022 See 29 
30-b 30 n/a See 30, hole was not drilled 
31-b 31 900 5.5 1/20/2022 See 31 
32-b 32 800 5.5 1/9/2022 See 32 
33-b 33 n/a See 33, hole was not drilled 
34-b 34 n/a See 34, hole was not drilled 
35-b 35 n/a See 35, hole was not drilled 
36-b 36 n/a See 36, hole was not drilled 
37-b 37 680 5.5 10/27/2021 See 37 
38-b 38 1000 5.5 3/31/2022 See 38 
39-b 39 n/a See 39, hole was not drilled 
40-b 40 n/a See 40, hole was not drilled 
41-b 41 n/a See 41, hole was not drilled 
42-b 42 800 5.5 10/10/2021 See 42 
43-b 43 n/a See 43, hole was not drilled 
44-b 44 n/a See 44, hole was not drilled 
45-b 45 n/a See 45, hole was not drilled 
46-b 46 n/a See 46, hole was not drilled 
26-c 26 180 5.5 1/25/2022 See 26 
37-c 37 680 5.5 10/24/2021 See 37 

Notes. 1 Borehole was converted to a permitted temporary monitor well  
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2.4 Modification 22-1 
Modification 22-1 requested an additional 16 boreholes and approximately 1.5 acres of surface disturbance. Under 
this modification, three exploration boreholes were converted to temporary groundwater monitoring wells. The 
specific wells are noted in the table below. Three piezometers were also installed during this project at sites 50, 53 
and 54. All pads and roads that were no longer needed for instrumentation access, were seeded in 2023. Pad 50 
was seeded, but could not be regraded due to the steepness of the slope and presence of the monitor well. Tyrone 
was able to reshape and seed pads 49 and 55, but maintains the access roads leading to these temporary wells.  

Table 6. Drilling and Reclamation Summary of Modification 22-1 
Planned Hole ID Pad # Total 

Depth 
(ft) 

Diameter 
(in) 

Plugging 
Date 

Surface Reclamation & Notes 

EM-23-001R (48) 48 850 5.5 4/1/2023 Regraded & seeded in 2023 
EM-23-002R (50)1 

50 900 5.5 n/a 
Seeded in 2023, not regraded due to 
well & slope, maintained access for 
monitor well 

EM-23-003R (48-b) 48 850 5.5 3/22/2023 Regraded & seeded in 2023 
EM-23-004R (50-b) 50 700 5.5 4/6/2023 Regraded & seeded in 2023 
EM-23-005R (49)1 

49 700 5.5 n/a  
Regraded & seeded in 2023, maintained 
access for monitor well 

EM-23-006R (54) 54 890 5.5 4/11/2023 Regraded & seeded in 2023 
EM-23-007R (54-b) 54 800 5.5 4/23/2023 Regraded & seeded in 2023 
EM-23-008R (55) 1 

55 750 5.5 n/a 
Regraded & seeded in 2023, maintained 
access for monitor well 

EM-23-009R (55-b) 55 660 5.5 4/25/2023 Regraded & seeded in 2023  
EM-23-010R (52) 

52 n/a 
Regraded & seeded in 2023, hole was 
not drilled 

EM-23-011R (47) 47 520 5.5 3/9/2023 Regraded & seeded in 2023 
EM-23-012R (49-b) 49 700 5.5 3/12/2023 Regraded & seeded in 2023 
EM-23-013R (52-b) 52 850 5.5 5/15/2023 Regraded & seeded in 2023 
EM-23-014R (53) 53 800 5.5 5/1/2023 Regraded & seeded in 2023 
EM-23-015R (53-b) 53 900 5.5 5/13/2023 Regraded & seeded in 2023 
EM-23-016R (51) 51 850 5.5 3/19/2023 Regraded & seeded in 2023 

Notes. 1 Borehole was converted to a permitted temporary monitor well  

3.0 FINANCIAL ASSURANCE SUMMARY  
As noted in Section 1.3, Tyrone will maintain financial assurance for the surface reclamation & abandonment of the 
six temporary groundwater monitor wells. Those costs will then be covered under the FA for the Tyrone 
Closure/Closeout Plan for DP-1341 and GR010RE with the incorporation of the closure plan for the Emma 
Expansion project in 2025 (Revision 21-1 to GR010RE). At that time, Tyrone will request release for the remaining 
financial assurance. For the portion financial assurance to reclaim the exploration pad and boreholes, Tyrone is 
requesting it be transferred to the Part 4 Exploration Permit that Tyrone is intending to apply for in 2024. The 
following is a recap of the financial assurance held for this permit.  
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Table 7. Financial Assurance Cost Breakdown 

Item Description 
Exploration Pads & 

Boreholes 
Temporary Monitor 

Wells1 Total 
Surface Reclamation $6,181 $5,341 $11,522 

Drill Hole Abandonment $165,200 $53,200 $218,400 
Total $171,3813 $58,5412 $229,922 

Notes.  
1 Surface reclamation includes only pads that have not been reclaimed (24, 26, 37, & 50) and drill hole abandonment is actual depth 
of the 6 existing temporary monitor wells  
2 Amount to be maintained until it is absorbed into the GR010RE & DP-1341 closure costs 
3 Amount to be transferred and used in future under the Part 4 Exploration Permit 
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Figure 1. Emma-B GR083EM 
Current Monitor Well and Instrument Locations 
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Figure 2. Emma-B GR083EM

Borehole and Surface Disturbance Locations 
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Figure 3. Emma-B GR083EM

Borehole and Surface Disturbance 
Locations: Northeast Quadrant 
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Figure 4. Emma-B GR083EM 

Borehole and Surface Disturbance 
Locations: Northwest Quadrant 
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Figure 5. Emma-B GR083EM 

Borehole and Surface Disturbance 
Locations: Southwest Quadrant 

Legend 

Completed Borehole

Existing Road

Reclaimed Road

Undrilled Borehole

900 ft

N

➤➤

N
Image © 2024 Airbus

Image © 2024 Airbus

Image © 2024 Airbus



Figure 6. Emma-B GR083EM 

Borehole and Surface Disturbance 
Locations: Southeast Quadrant 
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Document 1. Seed Packing Slip from 2020 Reclamation  
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Document 2.  Seed Tags from 2022 Reclamation 
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Document 3. Mulch Weight Slip from 2022 Reclamation 

 

Document 4. Weed Certification from 2022 Reclamation 
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Document 5. Seed Tags and Mulch Weight Slip from 2023 Reclamation 
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Document 6. Additional Seed Tags from 2023 Reclamation 
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Document 7. Weed Certification from 2023 Reclamation 
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APPENDIX B 

Drill Pad Reclamation Photos 2019-2023 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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GR083EM (Emma-B) Current Status Photographs 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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Appendix B – Drill Pad Reclamation Photos – Timestamp June 2024 
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