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1.0 INTRODUCTION

New Mexico Copper Corporation (NMCC) is developing the Copper Flat Mine located
approximately 150 miles south of Albuquerque, New Mexico and 20 miles southwest of Truth
or Consequences, NM, north of NM State Highway 152 between the communities of Caballo to
the east and Hillsboro to the west in Sierra County, as shown on Figure 1-1. NMCC has
proposed to mine approximately 125 million tons of copper ore. Over the life of the mine, it
will produce approximately 113 million tons of ore and 33 million tons of waste rock. The mine
life for the current reserve is estimated at 11 to 12 years.

On July 18, 2012 NMCC submitted its Permit Application Package (PAP) to the New Mexico
Mining and Minerals Division (MMD), including the Mining Operation and Reclamation Plan
(MORP) for its Copper Flat Mine Project in Sierra County, NM. On February 18, 2013 the MMD
provided comments on NMCC’s PAP, including NMCC’s Baseline Data Report (BDR) and the
MORP. In the intervening time NMCC and MMD have resolved all of MMD’s comments related
to the BDR with the exception of a determination of the hydrologic consequences of the
operation and reclamation on the permit and affected areas as required by
19.10.6.602.D.(13)(g)(v) of the Mining Act regulations. NMCC will submit a revised hydrologic
consequences analysis in response to MMD’s request under separate cover as an addendum to
the BDR when it becomes available.

This document updates NMCC’s MORP submittal of July 18, 2012, in particular with respect to
Sections 3.15 through 4.8 of the 2012 MORP document. This update addresses proposed mine
operations and reclamation and closure of the Copper Flat Project and provides the most
recent information available consistent with the information contained in NMCC’s Discharge
Permit (DP) application submitted to the New Mexico Environment Department (NMED) in
December2015 and revised in June 2016, currently undergoing technical review. The
information herein is also consistent with the information contained in the Bureau of Land
Management’s (BLM) draft Environmental Impact Statement (DEIS) published for public
comment in November 2015, in particular, with regard to Alternative 2 as described in the DEIS
and designated by the BLM as the preferred alternative. This document also takes into account
MMD’s February 18, 2013 comments and provides more detailed information that may resolve
or render a specific comment moot.

This MORP update is organized in a manner that allows the reviewer to compare subsection of
19.10.6.602.D.(15), Description of the Proposed Mine Operation and Reclamation Plan, and
19.10.6.603, Performance and Reclamation Standards and Requirements, of the Mining Act
regulations to see how NMCC proposed operations and reclamation of Copper Flat will comply
with MMD’s Mining Act regulations. Section 2.0 presents NMCC’s Mine Operation Plan for
Copper Flat and Section 3.0 presents its Reclamation and Closure Plan. The contents of this

THEMAC Es.. 11
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MORP update are also supported by the appended documents included herewith as well as the
other documents included as part of the MORP update by reference herein.

As indicated above, NMCC submitted its DP application to the NMED for review and approval.
The DP application was determined administratively complete in December 2015 and is
currently undergoing technical review. NMED provided a set comments and a request for
additional information in March 2016. NMCC submitted the requested information in June
2016, including a commitment to submit the information contained in this document in
response to NMED’s request for a more detailed Closure Plan. This MORP update is consistent
with and includes much of the same information as was provided to NMED in its DP application.
NMCC considers that the Reclamation Plan as contained herein is also the Closure Plan required
by the NMED Copper Rules. The DP application as revised in June 2016 is, therefore, included
in this MORP by reference.

NMED’s requirements for ground water protection during operation of Copper Flat and
subsequent reclamation at the end of the project are tied to each other through the New
Mexico Mining Act regulations and the New Mexico Water Quality Control Act Copper Rules
(NMED Copper Rules) regulatory approval process for the mine. The objective of the
Reclamation and Closure Plan is to reclaim and close the facility in a manner protective of
ground water in conformance with the NM Copper Rules, meet the reclamation requirements
of the New Mining Act and return the mine area to conditions similar to those present before
reestablishment of the mine. Reclamation of the site will re-establish the post-mining land uses
consistent with the land uses of the site and the surrounding area, i.e., wildlife habitat, grazing,
mining and recreation as identified by the Bureau of Land Management in its approved Land
Use Management Plan (BLM 1986).

NEW 1'3
THEMAC &=...
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2.0 MINE OPERATIONS PLAN - 19.10.6.602.D.(15)

This Section provides a detailed description of the NMCC’s proposed construction and
operation of the Copper Flat Project. It is organized to provide the information requested in
Sections 19.10.602.D.(15)(a) through (f) of the New Mexico Mining Act regulations and how the
operation will meet the performance standards and requirements of 19.10.6.603 NMAC.

2.1 Type & Methods of Mining - 19.10.6.602.D.(15)(a) & (b)

This Section describes the type and method of mining and the engineering techniques proposed
at the Copper Flat mine. It contains the required maps and describes the approximate time
table and general sequence to be followed in constructing and operating the mine, including
the number of acres of land anticipated to be disturbed.

NMCC proposes to construct an open pit mine at its Copper Flat Project. This new facility will
entail the expansion of an existing open pit previously developed and operated for a short time
in 1982 by Quintana Minerals Corporation (Quintana). A portion of the ore body at Copper Flat
is exposed at and near the surface and will be mined by conventional truck and shovel open pit
methods. Figure 2-1 is a map of the site as it currently exists, showing the various existing
facilities as constructed by Quintana when it operated the mine. Figure 2-2 provides a map of
the proposed site facility showing the location of the various features of the project described
in more detail later herein. These maps provide the reviewer the ability to differentiate
between what currently exists as a disturbance on-site as compared to NMCC’s proposed
activities.

NMCC proposes to re-establish and expand the previous Quintana mining activities conducted
at Copper Flat in 1982. The facilities will be similar to those of the previous operator, including
an open pit mine, concentrate production facilities, waste rock stockpiles (WRSPS) and a tailings
storage facility (TSF). Upon receiving the required permit approvals the project will begin site
preparation and construction for approximately 2 years. The operating life of the project (“life
of mine”) is anticipated to be 11 to 12 years. Thereafter, the site will be closed and reclaimed
per an approved reclamation and closure plan. Table 2-1 provides an approximate timetable
indicating development, construction, operation and reclamation of the Copper Flat Project
beginning from the time NMCC obtains all of the required permissions and approvals.

NMCC will mine approximately 113 million tons of ore and 45 million tons of waste rock during
the operating life of the mine (158 million tons). Annually, the mining operation will supply 8.9
million 10.8 million tons of copper ore to the mill for processing (an average rate of
approximately 25.5 to 29.6 thousand tons per day) depending on operational conditions in the
concentrator. Table 2-2 shows the estimated annual mine and process production schedule for
Copper Flat. Waste rock production will be highest in the early years of

THEMAC Es.. 2-1
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TABLE 2-1
COPPER FLAT DEVELOPMENT SEQUENCE AND SCHEDULE
Project Build Out Sequence Project Reclamation Sequence
Disturbed Acres
Year Project Activity Facility Cumulative 19.10.1602.D(15)(c) Reference Year Reclamation Activity
Mobilize Construction 0.00 0.00 Other Facility or Structures (c)xiii
Plant Site Grading 84.41 84.41 Other Facility or Structures (c)xiii
TSF Phase 1 451.50 535.91 Tailings Storage Facility (c)vii
Top Dressing Stockpile 1 29.33 565.24 Topsoil & Topdressing Stockpiles (c)xi
Construct Mill 8.51 573.75 Mills (c)viii
Construct Ancillary Facilities 8.89 582.64 Other Facility or Structures (c)xiii
Storage Areas 3.22 585.86 Storage Areas (c)x
1 EWRSP1 15.34 601.20 Waste Rock Stockpiles (c)xii 1
EWRSP 2A 8.33 609.53 Waste Rock Stockpiles (c)xii
EWRSP 2B 12.73  622.26 Waste Rock Stockpiles (c)xii
EWRSP 3 19.54 641.80 Waste Rock Stockpiles (c)xii
EWRSP 4 18.10 659.90 Waste Rock Stockpiles (c)xii
Mine Haul Roads 5.97 665.87 Waste Rock Stockpiles (c)xii
Impoundments : TSF; Proc; SW A 12.92 678.79 Impoundments (c)ii
Collection Ditches: SW A 1.38 680.17 Impoundments (c)ii
Top Dressing Stockpile 2 3155 71172 Topsoil & Topdressing Stockpiles (c)xi
Top Dressing Stockpile 3 3.53 715.25 Topsoil & Topdressing Stockpiles (c)xi
Construct Ancillary Facilities 21.10 736.35 Other Facility or Structures (c)xiii
Open Pit 82.66 819.01 Open Pit (c)vi
WRSP 1 3.97 822.98 Waste Rock Stockpiles (c)xii Reclaim EWRSP 1
3 WRSP 2 2.44 825.42 Waste Rock Stockpiles (c)xii 2 Reclaim EWRSP 2A
WRSP 3 6.07 831.49 Waste Rock Stockpiles (c)xii Reclaim EWRSP 2B
Mine Haul Roads 11.03 842.52 Waste Rock Stockpiles (c)xii
EWRSP 4 4.52 847.04 Waste Rock Stockpiles (c)xii
Ore Stockpile 2.07 849.11 Ore Stockpiles (c)i
Impoundments : Surge; SW B; SW C 8.99 858.10 Impoundments (c)ii
Collection Ditches: SW B; SW C 4.42 862.52 Impoundments (c)ii
Top Dressing Stockpile 3 10.58 873.10 Topsoil & Topdressing Stockpiles (c)xi
Open Pit 66.13  939.23 Open Pit (c)vi
3 WRSP 1 27.80 967.03 Waste Rock Stockpiles (c)xii 3
WRSP 2 4.88 971.91 Waste Rock Stockpiles (c)xii
WRSP 3 18.20 990.11 Waste Rock Stockpiles (c)xii
TSF Phase 2 28.22 1,018.33 Tailings Storage Facility (c)vii
WRSP 1 7.94 1,026.27 Waste Rock Stockpiles (c)xii
4 WRSP 2 19.51 1,045.78 Waste Rock Stockpiles (c)xii 4
WRSP 3 18.20 1,063.98 Waste Rock Stockpiles (c)xii
TSF Phase 3 28.22 1,092.20 Tailings Storage Facility (c)vii
Open Pit 8.27 1,100.47 Open Pit (c)vi
5 WRSP 2 14.63 1,115.10 Waste Rock Stockpiles (c)xii 5
WRSP 3 18.20 1,133.30 Waste Rock Stockpiles (c)xii
TSF Phase 4 28.22 1,161.52 Tailings Storage Facility (c)vii
Open Pit (buildout complete) 8.27 1,169.79  Open Pit (c)vi
6 WRSP 1 0.00 1,169.79  Waste Rock Stockpiles (c)xii 6
WRSP 2 4.88 1,174.67 Waste Rock Stockpiles (c)xii
WRSP 3 18.20 1,192.87 Waste Rock Stockpiles (c)xii
WRSP 2,3 2.44 1,195.31  Waste Rock Stockpiles (c)xii
7 WRSP3 18.20 1,213.51 Waste Rock Stockpiles (c)xii 7
TSF Phase 5 (buildout complete) 28.22 1,241.73 Tailings Storage Facility (c)vii
8 WRSP3 18.20 1,259.93 Waste Rock Stockpiles (c)xii 8
9-11 WRSP 3 (buildout complete) 6.07 1,266.00 Waste Rock Stockpiles (c)xii 10 - 11 WRSP 3 Contour
12 12 WRSP 3 Contour, TSF Draindown - Active Evaporation
13 13 Pit Rapid Fill, WRSP 2-Upper Lift Contour, WRSP 1-
Contour, TSF Draindown - Active Evaporation
Rapid Fill, WRSP-2 Upper Lift Contour, WRSP 1 - Contour,
14  Mining and Processing Ends 14  Fill & Contour, WRSP 3, 2, 1, EWRSP 4 Cover & Seed, TSF
Draindown - Active Evaporation
Process Area Demo, Fill & Contour, WRSP 3, 2, 1, EWRSP
15 15 3 &4 Contour, Cover & Seed, Pit Area Contour, TSF
Contour, Draindown - Active Evaporation
Process Area Fill & Contour, WRSP 3,,2,1, EWRSP 3 & 4
16 16 Contour, Cover, Seed, TSF Contour, Draindown - Active
Evaporation
17 17  TSF Contour, Draindown - Active Evaporation
18 Eva[foratim"l Pond Construction 2405 1,290.05 Impoundments (c)ii 18 TSF (-:ontour & Cc?ver, Draindown - Active Evaporation,
(Project Buildout Complete) Passive Evaporation
19 19 TSF Contour, Cover, Draindown - Passive Evaporation
20-21 20-21 TSF Contt_:ur, Cover, Seed, Draindown - Passive
Evaporation
22-38 22 - 38 TSF Draindown - Passive Evaporation
39 39 TSF Evaporation Pond Fill, Cover & Seed
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TABLE 2-2
Copper Flat Project
Estimated Mine & Process Scheduler

AISTNELA
==

Period Ore WRSP 1 WRSP 2 WRSP 3 Total WRSP | Total Mined Strip Mine Process Process Avg
Annual Kton | Annual Kton | Annual Kton | Annual Kton | Annual Kton | Annual Kton | Ratio | Avg TPD | Annual Kton TPD
Preproduction 360,000 32,000 30,000 48,000 110,000 470,000 0.31 7,380 0 0
Year 1 8,940,000 2,073,000 1,346,000 5,141,000 8,560,000 | 17,500,000 | 0.96 | 47,950 9,300,000 25,480
Year 2 10,800,000 1,055,000 2,544,000 3,312,000 6,700,000 | 17,500,000 | 0.62 | 47,950 | 10,800,000 29,590
Year 3 10,800,000 0 1,756,000 4,156,000 6,700,000 | 17,500,000 | 0.62 | 47,950 | 10,800,000 29,590
Year 4 10,800,000 0 628,000 4,944,000 6,700,000 | 17,500,000 | 0.62 | 47,950 | 10,800,000 29,590
Year 5 10,800,000 0 0 6,072,000 6,700,000 | 17,500,000 | 0.62 | 47,950 | 10,800,000 29,590
Year 6 10,250,000 0 0 5,924,000 5,924,000 | 15,949,000 | 0.59 | 43.700 | 10,025,000 27,470
Year 7 9,900,000 0 0 2,491,000 2,491,000 | 12,391,000 | 0.25 | 33,950 9,900,000 27,120
Year 8 9,900,000 0 0 718,000 718,000 10,618,000 | 0.07 | 29,090 9,900,000 27,120
Year9 9,900,000 0 0 71,000 71,000 9,971,000 0.01 | 27,320 9,900,000 27,120
Year 10 9,900,000 0 0 3,000 3,000 9,903,000 0.00 | 27,130 9,900,000 27,120
Year 11 9,900,000 0 0 1,000 1,000 9,901,000 0.00 | 27,130 9,900,000 27,120
Year 12 1,059,000 0 0 4,000 4,000 1,063,000 0.00 | 26,580 1,059,000 26,480
Total 113,084,000 | 3,160,000 8,637,000 | 32,885,000 | 44,682,000 | 157,766,000 | 0.40 | 38,340 | 113,084,000 27,890
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production while the mine is developed, i.e., 8.5 million tons in the first year to 2.5 million tons
in the seventh year. Thereafter, waste rock production will decrease significantly, i.e., 718,000
tons in year eight to as little as 4,000 tons in year twelve.

The area inside the proposed permit area boundary is 2,190 acres. NMCC'’s proposed Copper
Flat Project will disturb approximately 1,290 acres within the permit area, 910 acres of which
were originally disturbed by previous mining operations. There may also be some additional
acreage disturbance on lands outside of the permit area boundary related to ancillary facilities
such as the well field, the substation and power line, and the water pipeline.

Table 2-3 summarizes the approximate number of acres disturbed by the Copper Flat Project at
the end of mine life. The total amount of acreage to be reclaimed is discussed in Section 3.0.

TABLE 2-3
Copper Flat Project Disturbed Acreage
Project Area Associated 19.10.6.602.D.(15)(c) Acres
Requirement Disturbed
Crushed Ore Stockpile Ore Dumps & Stockpiles - (c)i 2
Ponds & Surface Impoundments Impoundments - (c)ii & iii 52
Mine Pit Pits - (c)vi 165
Tailings Storage Facility Tailings Disposal Facilities - c)vii 565
Concentrator Mills - (c)viii 9
Laydown Yard & Fuel Station Storage Areas - (c)x 3
Growth Media Stockpiles Topsoil and Top Dressing Stockpiles - (c)xi 75
Waste Rock Stockpiles (existing & proposed) | Waste Rock Stockpiles - (c)xii 305
Administration/Warehouse/Other Facilities Other Facilities or Structures - (c)xiii 114
Total 1290

2.1.1 Existing Open Pit
Quintana created the existing open pit shown in Figure 2-1 in 1982 when they brought the
property into production as an open pit mine and mineral processing plant. The initial mine
stripping required to expose the ore body occurred during the four- to six-month period
immediately preceding startup of the mineral processing plant. Following startup the open pit
and processing plant were in commercial production for three and a half months. At that time,
all operations were halted due to a significant decline in copper prices. Approximately 3 million
tons of overburden material and 1.2 million tons of ore were mined from the open pit by
Quintana. No commercial mining has occurred at this open pit since 1982.

The elevation of the bottom level of the existing Quintana pit is 5,400 feet above mean sea
level (amsl), approximately 100 feet beneath the original pre-mining ground surface. The

existing open pit encompasses approximately 80 acres of existing disturbance. The bottom
benches of the existing pit are flooded, forming a small 5 acre water body. The water level

THEMAC Es.. 2-6
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fluctuates with the season in response to precipitation year over year. The depth of the water
varies with the underlying open pit and ranges from 10 feet deep to 35 feet deep. The pit
currently contains approximately 80 acre-feet (AF) of water.

2.1.2 Proposed Open Pit
As shown in Figure 2-2, NMCC'’s proposed open pit will be created through the expansion of the
existing open pit to a total of approximately 166 acres, Including the pit, explosives magazine
and magazine access road. A multiple bench, open pit mining method will be used to mine the
Copper Flat ore body. The pit material will be drilled, blasted, and excavated, creating benches
approximately 25 ft. high. The blasted material will be loaded by wheel loader to haul trucks
where it will be hauled either to the waste rock piles for storage or as ore to the primary
crusher where it will be fed, crushed and conveyed to the mill for processing. A description of
the process is provided in more detail later herein. Figures 2-3 through 2-11 depict expansion
of the pit over time.

Over the 12-year life of the mine, approximately 113 million tons of copper ore and 45 million
tons of waste rock will be mined and removed from the open pit. The proposed mining
activities will enlarge the open pit over time to a diameter of approximately 2,800 feet. The
open pit will reach a depth of approximately 4,650 feet above sea level, which will be
approximately 850 to 900 feet beneath the original pre-mining ground surface. The area of the
pit will be expanded to approximately 165 acres. The existing diversions of Grayback Arroyo,
shown on Figure 2-1, constructed by Quintana during its operation of the mine will provide
diversion of water around the pit and will not be affected by the proposed pit expansion (see
Figure 2-2).

2.1.3 Waste Rock Stockpiles (WRSPs)
Waste rock will be hauled from the mine pit and placed in designated stockpile areas shown on
Figure 2-2 and described in more detail later herein. These new WRSPs will be constructed in
an area of the site that is completely underlain by andesite bedrock, a geologic formation that
has a transmissivity of less than 10 centimeters per second (cm/sec) (SRK, May 2013), thus
providing a natural liner. These WRSPs will be constructed as units segregated by the grade of
copper contained in the waste rock material so as to maximize its potential to be processed as
ore in the future. WRSP-1 is located inside the post-mining open pit surface drainage area and
will contain the highest non-ore grade material. WRSP-2 will contain the next highest non-
grade material. WRSP-3 will contain all the remaining material.

These new WRSPs will cover approximately 221 acres, including haul roads. They will be built
generally to a configuration of 3 horizontal to 1 vertical slope angles (18.4 degrees) to help
facilitate reclamation at the end of the mine life. Each lift within the stockpile will be

THEMAC Es.. 2-7
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approximately 75 ft. high and be placed at angle of repose (35.54 degrees) with benches
sufficiently wide enough between lifts to maintain the 3 to 1 overall angle for the stockpile.
Interceptor trenches will be constructed above each waste rock stockpile to limit storm water
run-on. Surface water runoff collection trenches will be constructed to collect and route runoff
from the proposed stockpiles to storm water impoundments. The collection trenches will be
constructed into the andesite bedrock to prevent water from entering the alluvial surface
material down-gradient of the WRSP and in a manner to maximize positive flow while
minimizing the potential for ponding and erosion.

In addition to the proposed WRSPs, there are also four existing waste rock stockpiles (EWRSP)
on-site generated by the previous Quintana mining activities. These EWRSPs, identified in
Figure 2-1, represent an additional 84 acres of disturbance. EWRSP-1 and EWRSP-2B are
located in the open pit surface drainage area. EWRSP-2A is located largely coincident with the
location of proposed WRSP-1. EWRSP-3 is located in the plant process area next to the primary
crusher. EWSRP-4 is also located in the plant process area and will be utilized during operations
as a storage area.

2.14 Ore Processing Facility
The ore will be processed through a conventional sulfide flotation concentrator, using standard
crushing, grinding and flotation technologies. It will be trucked from the open pit to the plant
area, crushed and temporarily stored at a stockpile before being processed through a copper
sulfide flotation mill, using a flowsheet very similar the Quintana operation (see Figure 2-2).
The mill will process ore at an average throughput rate of 27,890 tons per day over the life of
the operation. Milling will also include a molybdenum processing circuit and a gravity gold
recovery circuit. The processing facility will be located on approximately 128 acres, including
the crushed ore stockpile, concentrator, laydown yard and fuel station, process water reservoir
and the administration, warehouse, and other facilities. A detailed discussion of the
concentration plant process is provided later herein.

The copper concentrate will be shipped in bulk form by truck to an off-site smelter or rail
loadout facility. Molybdenum concentrate will be filtered, dried, packaged and shipped by
truck to purchasers for further refining. Coarse gold concentrate recovered from the gravity
gold circuit will be shipped to a refinery for further processing.

2.15 Tailings Storage Facility (TSF)
NMCC will construct a new tailings storage facility (TSF) which will include a lined tailings
impoundment with an associated underdrain collection system and underdrain collection pond
for the impoundment and the dam. The tailings impoundment and dam will encompass
approximately 604 acres of the site, including the footprint of the tailings dam and
impoundment, the cyclone plant and surge tank and the surge pond, associated pipeline
THEMAC ... e
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trenches and a future evaporation pond constructed after the end of life of the project to
provide evaporation of drain-down water from the TSF long-term.

Whole tailings will be transported from the processing facility to the TSF cyclone plant via
pipeline where the coarse tailings fraction, i.e., the sand, will be separated from the fines
fraction. The sand fraction will be utilized to construct the tailings embankment dam in phases
during operations. The fines fraction will be disposed of in the TSF impoundment behind the
embankment dam. The TSF impoundment will be equipped with a water reclaim or recycle
system to maximize water reuse. A water reclaim barge will be installed within the
impoundment to recycle water from the impoundment back to the process facility.

The TSF includes an underdrain collection system constructed at the bottom of the TSF
impoundment above the liner as well as a dam embankment underdrain blanket constructed
under the dam. These features will collect free water that drains from the impoundment and
the dam into an underdrain collection pond and route it back to the process facility for re-use.
The dam blanket drain will provide the mechanism that will drain water within the dam out of
the structure and allow the dam to become consolidated and stable as it is continually
constructed during operations as the sand fraction of tailings is emplaced on the dam. The
tailings impoundment underdrain system will allow free water in the impoundment to be
drained out of the impoundment from underneath the impoundment to the underdrain
collection pond and also be recycled to the processing facility. The TSF underdrain collection
pond will also serve to capture surface water runoff routed from the downstream face of the
tailings dam via runoff control ditches to the pond.

The tailings delivery from the process plant will have an associated surge pond that will be part
of the cyclone plant located at the TSF. The purpose of the surge pond will be to capture and
temporarily retain tailings materials in the event of a temporary upset in the cyclone plant or
the process facility.

Appendix A, Feasibility Level Design, 30,000 TPD Tailings Storage Facility and Tailings
Distribution and Water Reclaim Systems, Copper Flat Project, Sierra County, New Mexico,
November, 2015, prepared by Golder Associates Inc. (Golder), provides the technical design
detail for the TSF. This document is also an appendix to NMCC's Discharge Permit application.

2.1.6 Cover Material Stockpiles
In addition to the facilities described above, three cover material stockpiles, identified as
growth media stockpiles (GMSP) in various documents that will be developed from soils
material that will be salvaged from the WRSP and TSF construction footprints. The location of
these GMSPs is shown in Figure 2-2. These stockpiles will total approximately 75 acres in size
and will be utilized as cover material for the various disturbed areas of the mine site at closure
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and reclamation. Sections 2.2.10 and 4.5 provide a discussion on the use of the terms cover
materials, topsoil, topdressing and growth media materials. Section 3.0 provides the details of
the use of cover material in NMCC’s Reclamation and Closure Plan.

2.1.7 Off-Site Ancillary Facilities
The Copper Flat Project also includes several off-site facilities that are integral to the project,
including an electrical substation located on land owned by the State of New Mexico, nine
separate 5-acre mill-site claim sites, and an approximate 8-mile long fresh water pipeline. The
mill sites are associated with the well field and utilized as support facilities for the pipeline.
Figure 2-12 identifies the location of these ancillary facilities relative to the mine.

2.1.8 Closure and Reclamation
NMCC has prepared a Reclamation and Closure Plan as described in Section 3.0 and Appendix E.
Section 3.0 provides a description of NMCC’s plans for reclamation, including a detailed
description of how the disturbed area will be reclaimed to meet the requirements of Section
69-36-7H of the Mining Act (see 19.10.6.602.D.(15)(g) NMAC of the Mining Act regulations).
The objective of the Reclamation and Closure Plan is to reclaim and close the facility in a
manner protective of ground water in conformance with the NM Copper Rules, meet the
reclamation requirements of the New Mexico Mining Act, and return the mine area to
conditions similar to those present before NMCC’s reestablishment of the mine (BLM DEIS
2015, p. 2-34). The Copper Flat facility will be reclaimed to restore the land to its current use.
The Mining Operation Plan and the Reclamation Plan has been designed to use the most
appropriate technology (MAT) and best management practices (BMPs) to assure protection of
human health and safety, the and the environment.

Section 4.0 provides the description of how the Reclamation and Closure Plan will meet the
performance standards required in 19.10.6.603 NMAC. Appendix E presents the detailed
design of the Reclamation and Closure Plan. Sections 3.0, 4.0 and Appendix E, together, also
provide the information required by Section 20.6.7.11.T of the NMED Copper Rules.

2.2 Maps and Plans for the Mine Facility — 19.10.6.602.D.(15)(c)

This Section provides the maps and plans and other details, including the location, size, and
capacities for each unit of the Copper Flat Project facilities described below. Additional details
are provided in the various appended documents that contain design documentation and
analyses that support the design.
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2.2.1 Leach pads, heaps, ore dumps and stockpiles-
19.10.6.602.D.(15)(c)(i)

The Copper Flat Project does not propose to construct and operate any leach pads or heaps.
This section discusses the coarse ore stockpile located near the primary crusher in the plant
process area as shown on Figure 2-2.

Figure 2-13 is a schematic diagram of the processing plant that shows that ore will be hauled
from open pit in trucks and fed directly to the primary crusher for the first stage of crushing to
produce a coarse ore stockpile (called the crushed ore stockpile in Figure 2-2). The crusher will
size the run-of-mine rock to a nominal 8 inches in diameter or less. A small, temporary run-of-
mine ore stockpile may be located adjacent to the crusher only when ore trucked from the
open pit cannot be fed directly into the primary crusher; for example, when the crusher is
temporarily out of service. Typical operating procedure will be to feed ore directly into the
crusher from the open pit. Material contained in the temporary run of mine stockpile by the
crusher will be fed into the crusher when direct feed from the open pit is not available.

The crushed rock will be fed by an apron feeder onto the stockpile feed belt conveyor for
transport to the coarse ore stockpile where it will be temporarily stored prior to being fed into
to the grinding mill. The belt conveyor will include a stacker for placing the coarse ore into the
stockpile as seen on Figure 2-13. The coarse ore stockpile will have a design capacity of
approximately 75,000 tons.

Ore will be drawn from the coarse ore stockpile and transported by belt conveyor passing
through a reclaim tunnel located beneath the stockpile to feed the SAG mill in the grinding
circuit. The conveyor system will be equipped with two variable speed apron feeders that will
feed the reclaim conveyor. Ore handled through this part of the process will be relatively dry.
Water associated with this part of the process will include:

e Moisture associated with the ore;

e Water spray used to control dust within the primary crusher pocket and at the stockpile
feed stacker; and

e Water used for housekeeping purposes.

The primary crusher and the coarse ore reclaim equipment will be located below ground level
in reinforced concrete structures. These concrete structures are existing structures from the
Quintana operation and have concrete sumps built into the structures to contain excess water.
Water collected in these sumps will be reused within the ore processing circuit via a pumping
and recycling system that will be installed during the construction phase of the project. Water
used for housekeeping purposes will be confined to use within the concrete structures where it
will be contained and recycled via the sump collection and recycle system.
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Water spray used for dust control at the stockpile feed stacker will be exterior to the concrete
structures. The sprays will only be used when necessary to control dust and will be controlled
to minimize excess moisture. During normal operations, water from these sprays will
evaporate once the ore reaches the coarse ore stockpile, although some residual moisture will
remain below the surface of the pile. In the event of an upset condition, any excess water from
these sprays will be contained in the storm water impoundment that will control runoff from
the plant facility area. The entire plant facility area will be contoured to control and capture
precipitation falling onto the plant area in a lined impoundment. The captured water will be
recycled for use in the process.

2.2.2 Impoundments and ponds — 19.10.6.602.D.(15)(c)(ii) & (iii)

NMCC will construct several impoundments and ponds at Copper Flat, including:

e Three impacted storm water impoundments to manage runoff;

e A process water reservoir to store and condition recycle water and process makeup
water;

e Asurge pond to manage upset conditions;

e Atailings impoundment to store tailings and produce water for recycle;

e An underdrain collection pond to capture free tailings liquids from the impoundment
and the dam; and

e An evaporation pond (coincident with the underdrain collection pond) to capture and
evaporate residual water that the tailings impoundment may continue to produce long-
term after site closure.

Details of the design of the impacted storm water impoundments and the process water
reservoir are provided in Appendix B, Impoundment Design Report, Copper Flat Project,
November, 2015, prepared by M3 Engineering & Technology Corporation (M3). Details of the
design of the underdrain collection pond and surge pond are provided in Appendix A. This
Subsection discusses the impacted storm water impoundments and the process water
reservoir. The tailings impoundment and associated underdrain collection pond and the surge
pond are discussed in detail in Subsection 2.2.6, below. The evaporation pond is discussed in
Section 3.0 and Appendix E.

IMPACTED STORM WATER IMPOUNDMENTS AND PROCESS WATER RESERVOIR

NMCC proposes to construct a process water reservoir and three (3) impacted storm water
impoundments shown on Figure 2-2. The nomenclature of “impacted storm water
impoundment” is derived from the NMED Copper Rules. However, the purpose of these
impoundments can and will provide water management capabilities beyond just storm water,
as discussed herein. The process water reservoir, located in the center of the plant process
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area, will hold water from several sources including reclaimed water from the TSF, captured
storm water, and fresh make-up water from the off-site well field.

Two of the storm water impoundments will capture surface water runoff from the waste rock
stockpiles and drainage from under the waste rock stockpile areas. The third will capture
surface water runoff from the process plant area. Appendix B provides the technical design
details for the impoundments and the process water reservoir. Appendix B is also an Appendix
to NMCC’s Discharge Permit application.

Figure 2-14 shows the various watershed areas that NMCC will develop on-site by grading and
contouring the areas to manage and capture surface water runoff. The developed watershed
areas shown are as follows:

e Watershed area A (WS A) wherein the process facilities and ancillary plant areas,
including the ore stockpile, will be located. EWRSP-3, as shown in Figure 2-14, also
called the low-grade ore stockpile in earlier documents, is also located within WS A;

e Watershed area B (WS B) is a portion of the open pit surface drainage area (OPSDA)
wherein the proposed new Waste Rock Stockpile no. 1 (WRSP-1) will be located.
EWRSP-2A, as shown in Figure 2-14, also called the north waste rock disposal facility in
earlier documents is located at the northern edge of WS B;

e Watershed area C (WS C), wherein the proposed new Waste Rock Stockpiles no. 2 and 3
(WRSP-2 and WRSP-3) will be located;

e Watershed area D (WS D) is a portion of the open pit surface drainage area wherein the
open pit is located. Existing waste rock stockpiles EWRSP-1, also called the west waste
rock disposal facility in earlier documents, EWRSP-2B, also called the north waste rock
stockpile in earlier documents, and EWRSP-4, also called the south waste rock stockpile
in earlier documents, shown in Figure 2- 14, are located within WS D; and

e Watershed E (WS E) represents the footprint of the process water reservoir, the
impoundment that holds process water prior to it being introduced into the process
circuit. WS E is depicted as a watershed to indicate that the reservoir will not collect any
storm water runoff from the plant site. Only precipitation that falls directly on the
reservoir will be collected therein.

Storm water impoundments will be constructed within watershed areas A, B, and C at locations
shown in Figure 2-14 to manage and capture storm water runoff from each area and water that
may flow from the interface between the bottom of the WRSPs and the andesite bedrock.
Impacted storm water impoundment A is designed to capture and manage surface water runoff
from WS A, i.e., the plant area. Impacted storm water impoundment B is designed to capture
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and manage water from WS B which contains WRSP 1. Impacted storm water impoundment C
is designed to capture and manage water from WS C which contains WRSP 2 and WRSP-3.

As noted above, developed WS B and D are sub-watersheds of the larger open pit surface
drainage area. The entire area naturally drains to the mine pit, with the exception of the
EWRSP-4 area, which will be re-contoured during operations to drain to the pit. NMCC has
opted to develop these two sub-watersheds separately in order to provide control of the
amount of water that will report to the mine pit under normal operating conditions. Surface
water runoff from WS D will flow directly to the bottom of the pit as shown in Figure 2-14.

As such, no additional impoundment is needed at that location. Water contributed from WS B
will be diverted to flow into Impacted Storm water Impoundment B as shown on Figure 2-14.

As described in more detail in Appendix B, Impacted Storm water Impoundment B will be
constructed at the lower southwestern corner of developed WS B to capture water from the
proposed new WRSP-1 under normal operating conditions. However, should overflow from this
impoundment occur as a result of an extraordinary precipitation event, it will flow over the
spillway and into the open pit via a culvert, as shown in Figure 2-14 and discussed in

Appendix B. This will allow NMCC to control the flow of water into the pit while maximizing the
harvesting of storm water for use as process water.

The process water reservoir, i.e., WS E, is designed to hold all of the water recycled from the
tailings storage facility, process makeup water and water transferred from the impacted storm
water impoundments for introduction into the process circuit. It is designed so that only
precipitation that falls directly on the footprint of the reservoir will be captured by the
reservoir. Water captured in impoundments A, B and C will be transported to the process
water reservoir within 30 days for use as an additional source of make-up process water.
Water recycled from the TSF will be continually pumped from the TSF to the process water
reservoir.

Liner system design

Appendix B provides the details of the liner design for the impacted storm water
impoundments and process water reservoir. The impacted storm water impoundment liner
design is consistent with the requirements of the NMED Copper Rules for impoundments that
will store impacted water for less than 30 days. It will consist of a compacted liner bedding fill
layer, overlain with a 60 mil high density polyethylene (HDPE) geomembrane or equivalent.
The liner bedding will be a minimum of six inches of sand or fine soil.

The process water reservoir will be double-lined with a lower 60 mil, or equivalent, HDPE
geomembrane and a 60 mil, or equivalent, upper HDPE geomembrane liner. An HDPE geonet
will be placed between the liners to serve as the pond leak collection and recovery system
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(LCRS) and to minimize pressure on the lower pond liner. This design is in accordance with the
requirements of the NMED Copper Rules.

Size and storage capacity

The design storage capacity for each of the impacted storm water impoundments is driven by
the size of the watershed, required storm intensity and duration, and freeboard. Table 2-4
provides the storage capacity for each storm water impoundment and the process water

reservoir.
TABLE 2-4
Impoundment Storage Capacity
Impoundment Size (Acres) Capacity (Gal)
Impacted storm water impoundment A 2.90 7,307,000
Impacted storm water impoundment B 2.69 5,598,000
Impacted storm water impoundment C 4.44 10,514,000
Process Water Reservoir 2.12 5,434,000

Design capacity of the impoundments is based on anticipated normal operating conditions at
the site plus prevention of overflow resulting from a 100-year, 24-hour return interval storm
event while maintaining two feet of freeboard. The process water reservoir is sized to contain
the water that will be pumped from the water reclaim system and the underdrain collection
pond at the TSF plus capacity for necessary process makeup water pumped from the freshwater
off-site well field or the impacted storm water impoundments.

2.2.3 Diversions - 19.10.6.602.D.(15)(c)(iv)
This Subsection requires that the applicant provide maps and plans indicating location, size and
capacities for the mine facility diversions. A diversion is defined in 19.10.1.7.D.(3) as a channel,
embankment, ore other manmade structure constructed to divert water from one area to
another. Diversions at the Copper Flat facility include the following:

e The Grayback Arroyo diversion and other diversion structures constructed to divert
surface water around and away from the site;

e Diversions at the TSF to impoundments and/or ponds; and

e Diversion channels, ditches swales, curbs, contours and other manmade surface water
control features constructed to manage and divert surface water off of waste rock
stockpiles and the plant site.

Grayback Arroyo Diversion
With regard to the Grayback Arroyo and other diversion structures, NMCC will utilize some
existing water diversion structures, as discussed in more detail below, at the Copper Flat
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Project. NMCC's consulting engineers, M3, performed a peak discharge and volume analysis of
the drainage areas contributing to Grayback Arroyo at the site. The report is included as
Appendix D. The purpose of the analysis was to evaluate the existing diversions and water
conveyance features existing at the Copper Flat site as to their adequacy in conveying flows
from storm events and protecting the site from flooding. The return periods analyzed were the
100-year, 200-year, and 500-year 24 hour storms. The capability of certain existing culverts
within Grayback Arroyo to safely pass those storms without overtopping the proposed facility
roadway or pipeline corridor was also analyzed. Appendix D provides the information required
by the Mining Act regulations and the results of the analysis. Following is a synopsis of the
results. This document is also an appendix to NMCC’s Discharge Permit application.

Figure 2-15 shows the location of the Copper Flat Project permit area boundary within the
Greenhorn Arroyo drainage basin watershed. It shows the Greenhorn Arroyo watershed as it
existed prior to any mining. As shown in Figure 2-15, the site is located in the head of the basin.
Figure 2-16 provides a closer view of the headwater drainage of the watershed in relation to
the mine permit area boundary. Grayback Arroyo and its tributaries naturally begin as the
headwaters of the drainage basin and converge at the western side of the site, transecting the
mine permit area draining from west to east. The main-stem of Grayback Arroyo enters the
western boundary of the site; several small unnamed arroyos, tributary to Grayback Arroyo,
enter the site at the northwest and southwest corners of the site. As seen on Figure 2-15,
Hunkidori Gulch begins at the eastern edge of the site down-gradient of the operations and
drains to the east, away from the site. Greenhorn Arroyo begins off of the southeast corner of
the site down-gradient from the operations and also drains east. Hunkidori and Greenhorn
Arroyos have no impact upon the Copper Flat facility as they are located down-gradient of the
mine. Only Grayback Arroyo and its unnamed arroyos, which enter the site from the west,
need be the subject of consideration with respect to surface water run-on and runoff
management.

Preproduction site preparation activities conducted by Quintanain the early 1980’s included the
construction of diversion structures to Grayback Arroyo and unnamed arroyos to divert
drainage around the site. These structures are shown in Figure 2-17. Diversion structures were
constructed to divert the headwaters of Grayback arroyo and its western tributaries as they
entered the western site boundary to the south around the open pit. Another diversion
structure, similar in purpose but smaller in size, was constructed at the northwest corner of the
site to divert drainage from small tributaries to Grayback Arroyo, diverting them to the north
east around Animas Peak away from the site into a sub-watershed that joins Grayback Arroyo
east of the of the site boundary.

In addition to the diversion structures, Quintana installed large diameter culverts, as shown on
Figure 2-18, where the tailings transport pipeline and the access road cross over Grayback
Arroyo. These structures are still in place and will be used to control storm water passing
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through the site. Figure 2-18 also shows these structures in relation NMCC's proposed Copper
Flat Project facilities. The pre-mine development natural topography and drainage pattern of
the site is shown in Figure 2-19. Sixteen (16) sub-basin watersheds naturally contributed to
Grayback Arroyo. The upstream drainages merged in the central portion of the current Copper
Flat Project area and passed through to the eastern boundary via Grayback Arroyo.

M3’s analysis evaluated the diversions and culverts to determine their adequacy in conveying
flows from storm events and protecting the site from flooding. Peak discharge and volume
analyses for a 100-year, 200-year and 500 year 24-hour storm event was performed for
drainage areas contributing to Grayback Arroyo located within the Copper Flat site area.
Culvert and channel capacity analysis for the two culvert crossings was conducted for Grayback
to determine water surface elevations during the design storm events. Peak flows were
analyzed for each sub-basin contributing flow upstream of the site. Figure 2-20 shows the
upstream sub-basins in relation to the site.

Diversion of surface drainages away from the mining area was accomplished by Quintana when
they developed the site by constructing the diversions described above. Future development of
the site by NMCC will result in changes to watersheds shown on Figure 2-19 in the area of the
site. Watershed areas no. 15 and 16 will be completely within open pit surface drainage area
and will be eliminated as tributaries to Grayback Arroyo. Portions of watersheds 1, 2, 3 and 14
will be incorporated into the site storm water control area of the site and will no longer
contribute directly to Grayback Arroyo. These differences can be seen by comparing

Figure 2-19 to 2-20.

M3 evaluated the storm flows in the Grayback Arroyo drainage for the 100-year, 200-year, and
500-year 24-hour storm events for the pre-Quintana, i.e., natural conditions in comparison to
Post-Quintana NMCC proposed site conditions. The results demonstrate that the existing
diversion structures and culverts provide appropriate surface water management of the
drainage that is protective of the site.

TSF Diversions

With regard to diversions and other control features at the TSF, Section 6.6, Surface Water
Management, of Appendix A, the TSF design report, contains a discussion of the design features
of the diversion structures planned to manage surface water runoff at this location. Diversion
ditches will be constructed as shown on Figure 2-21, to divert run-on away from the
impoundment. The TSF will be built in phases, as shown in Figure 2-21, requiring a series of
ditches to be constructed through phase 3 of dam construction to divert run-on to the TSF.
When subsequent phases are constructed in the later years of the project, the footprint of the
TSF will be such that there will be no run-on of surface water to the TSF as seen on Figure 2-22.
The design details for these ditches are contained in Appendix A.
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Other Diversion Structures

With respect to diversion channels, ditches swales, curbs, contours and other manmade surface
water control features constructed to manage and divert surface water off of waste rock
stockpiles and the plant site, Appendix B contains a discussion of the design features
incorporated into the design of the stockpiles and plant site to manage surface water runoff
from these areas.

2.2.4 Disposal Systems — 19.10.6.602.D.(15)(c)(v)

Disposal systems contemplated at the Copper Flat facility include:

e Waste Rock Stockpiles,

e Tailings Disposal Facilities,

e Sewage disposal,

e Solid waste disposal, and

e Hazardous and chemical waste disposal.

Information regarding the waste rock stockpile disposal system is contained in Subsection 2.2.9
below. Information regarding the TSF disposal system is contained in Subsection 2.2.6 below.

Sewage Disposal

With respect to sewage disposal, NMCC will not use a septic tank and leach field treatment
system for disposal of domestic wastes at the Copper Flat Mine. Disposal of domestic wastes
generated will be accomplished by installing a single packaged wastewater treatment plant to
serve the majority of employees and visitors at the mine. Individual portable toilet facilities for
outlying areas of the operation will be utilized, as needed.

The packaged wastewater treatment plant will receive and treat domestic wastes from
buildings located in the administration, concentrator, and mine shop areas. The packaged
system will be sized for a load based on the number of mine employees and visitors expected at
the mine during a 24-hour period and applying an average water use of 50 gallons per day per
person. Breaking down the employee headcount for the mine by the planned rotation schedule
indicates 160 employees per day will be using facilities connected to the package plant. An
additional 40 persons per day are assumed to account for visitors and contractors. Based on
these figures, a 10,000 gallon per day plant has been selected for Copper Flat Mine. The plant
will be located on a pre-existing concrete slab near the main gate as shown in Figure 2-2. The
plant will generate effluent treated to secondary treatment levels. Treated effluent from the
plant will be piped to the tailings storage facility for disposal in the impoundment. System
specifications and installation will conform to State and local regulations. Individual portable
toilet facilities will be provided for employees working in outlying areas of the operation such as
the pit, mine stockpile areas, the primary crusher, and the TSF. The portable toilets will be
maintained by a licensed contractor on a regular basis.
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Solid Waste Disposal

Solid non-hazardous waste generated at the site will include paper, wood, scrap metal and
domestic trash. These materials will be disposed of in a permitted on-site Class Il sanitary
landfill on private land permitted by the State of New Mexico, or by other methods approved
by the State and Sierra County. When recycling services are available, scrap paper, wood, and
scrap metal will be sold for recycling to a dealer and transported off-site. Electronics will be
held onsite and recycled appropriately as sufficient quantities are generated.

Hazardous and Non-Hazardous Waste Disposal

The Copper Flat facility will be a small generator of hazardous waste as defined in 40 CFR
260.10. Small quantity generators generate more than 100 kilograms, but less than 1,000
kilograms of hazardous waste per month. Management of hazardous waste materials at
Copper Flat will comply with all applicable Federal, State and local requirements. All hazardous
waste generated at Copper Flat will be managed and transported off-site by a licensed
contractor for disposal in accordance with state and federal regulations.

2.2.5 Pits — 19.10.6.602.D.(15)(c)(vi)
NMCC proposes to construct an open pit mine at its Copper Flat project as shown in Figure 2-2
and discussed in detail in Section 2.1.2. This new facility will entail the expansion of an existing
open pit previously developed and operated for a short time in 1982 by Quintana. A portion of
the ore body at Copper Flat is exposed at the surface and the ore body is proposed to be mined
solely by conventional truck and shovel open pit methods. The proposed mining activities will
enlarge the open pit over time to a diameter of approximately 2,800 feet. The area of the pit
will be expanded to approximately 165 acres. All material mined will be drilled and blasted and
loaded into mine haul trucks for removal from the open pit. Ore will be hauled to the primary
crusher and then conveyed to the mill as described below. Waste rock will be placed in
designated stockpile areas as described in Section 2.2.11.

2.2.6 Tailings Disposal Facilities — 19.10.6.602.D.(15)(c)(vii)
NMCC will construct a tailings storage facility (TSF) which will include, a lined tailings
impoundment with an associated underdrain collection system and underdrain collection pond
for the impoundment and the dam, and a water reclaim or recycle system to maximize water
reuse. The TSF will also include a cyclone plant to separate the tailings coarse and fine fractions
and a surge pond to handle potential upset conditions at its Copper Flat Project. Appendix A
provides the technical design detail for the TSF. As indicated previously, this document is also
part of NMCC’s Discharge Permit application.

The footprint of the proposed new TSF and related facilities shown in Figure 2-2 will be
approximately 604 acres in size at full capacity. As described in Appendix A, a centerline
construction method using tailings sand produced from the underflow of the cyclone plant for
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construction of the dam will be utilized. A starter dam will be constructed using borrow
material to provide initial storage capacity and to provide a location for initial discharge of
tailings. The centerline construction method allows construction of a stable, drained tailings
dam using coarse tailings sands while reducing the quantity of fill material required for dam
construction. The design for the new TSF will comply with the design and dam safety guidelines
of the New Mexico Office of the State Engineer (OSE) Dam Safety Bureau.

The tailings impoundment is designed to store the tailings produced through processing

113 million tons of ore over approximately 11 years. Tailings deposition will occur continuously
from ore processing at an annual average rate of approximately 27,890 tons per day. The
tailings impoundment will be lined with an 80-mil HDPE, or equivalent liner, placed on a
minimum 12-inch thick liner bedding fill material. In the initial phases of construction the
bedding material will consist of recovered sand from the old Quintana starter dam. Later
phases of construction will require the use of selected crushed and screened native materials or
selected local soil be utilized. Bedding material will comply with agency approved
specifications.

The TSF will have two separate underdrain systems; a dam underdrain underlying the dam to
collect draining water from the coarse sands used to construct the dam, and an impoundment
underdrain system overlying the impoundment liner to collect draining water that is collected
behind the dam. The liner will extend from the impoundment under the dam and through the
drainage collection ditch which will form a lined conveyance to the underdrain collection pond.
Both underdrain systems will overlie the liner. The detail of their design is contained in
Appendix A.

The dam underdrain will provide the mechanism that will drain water within the dam, out of
the structure to the underdrain collection pond. This will allow the dam to become
consolidated and stable as it is continually constructed during operations as the sand fraction of
tailings is emplaced on the dam. The tailings impoundment underdrain system will allow free
water in the impoundment to be drained out from underneath the impoundment to the
underdrain collection pond. Water collected in the underdrain collection pond will be recycled
to the processing facility. The underdrain, together with the impoundment synthetic liner, will
provide significant mitigation against the potential for seepage from the impoundment. It will
also contribute to the ability to recycle water from the system to the process facility while
contributing to the stability of the TSF.

The drained water will be collected in the collection trench and be routed to the underdrain
collection pond. Collected water will be pumped back to the process facility for reuse. The TSF
collection trench and underdrain collection pond will also serve to capture surface water runoff
routed from the downstream face of the tailings dam via runoff control ditches to the pond.
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The TSF underdrain collection pond will be double-lined with a 60 mil, or equivalent, HDPE
geomembrane liner. An HDPE geonet will be placed between the liners to serve as the LCRS
and to minimize pressure on the lower pond liner. The pond is sized to contain 24 hours of
underdrain flow at maximum estimated drainage rates from the dam and impoundment
underdrains, as well as runoff from the 100-year, 24-hour storm event of 3.73 inches incident
on the downstream dam face. The pond capacity is approximately 12.24 million gallons with
2 feet of freeboard. Design details are contained in Appendix A.

The TSF will also be equipped with a water reclaim system to collect water forming on the
surface of the tailings impoundment for return to the processing facility. The water reclaim
system will consist of a floating barge located within the tailings impoundment containing
pumps to remove water from the impoundment, a pipeline to transport the reclaimed water to
the process water reservoir.

The TSF will also have an associated surge pond that will be part of the cyclone plant located at
the TSF. The purpose of the surge pond is to capture and temporarily retain tailings materials
in the event of a temporary upset at the cyclone plant. It will also provide temporary storage in
the event that an upset occurs in the tailings circuit. The surge pond liner will consist of a
compacted liner bedding fill layer, overlain with a 60 mil HDPE geomembrane or equivalent.
The liner bedding will be a minimum of six inches of sand or fine soil. It is designed to retain
tailings and other process water that is not diverted directly to the tailings impoundment in the
event of temporary upset conditions.

Under normal operating conditions the surge pond will be empty. It is designed to receive
tailings materials and process water on a temporary basis. Feasibility level design capacity of
the surge pond is 1.6 million gallons, sufficient to handle the volume of upset conditions plus
direct precipitation from a 100-year 24 hour precipitation event with at least 2 feet of
freeboard. This design capacity conservatively assumes that an upset would occur during a
maximum precipitation event and that the cyclone plant is running at maximum design rates,
allowing time for operators to react to the situation. In addition, the pond will be equipped
with dedicated pumps and water level actuators to automatically begin pumping materials to
the TSF. The pumps will be tied into the site emergency power grid. The process control room
will be equipped with emergency alarms that notify the operator of an upset condition
immediately to allow the operator to make necessary adjustments in the process, as needed.

2.2.7 Mills (Process Facilities) — 19.10.6.602.D.(15)(c)(viii)

The Copper Flat ore processing facilities will be constructed at the site of the original
Quintana processing plant site which is located southeast of the existing open pit as shown in
Figure 2-2. The plant facilities will be approximately 128 acres in size. Ore processing will
consist of a conventional sulfide flotation plant to extract copper, a molybdenum processing
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circuit, and a gravity gold recovery circuit. No smelting, refining or SX/EW operations will be
conducted at the Copper Flat site. The plant will produce copper and molybdenum
concentrates as well as a small amount of coarse gold concentrate. Figure 2-13 is a conceptual
flow diagram of the process. The ore will be fed to the primary crusher and crushed and
ground to a fine particle size and then processed through mineral flotation circuits. Ore
processing activities will continue 24 hours per day, seven days per week, 365 days per year.
The plant will process approximately 11 million tons per year at an average rate of 27,890 tons
per day over the life of the project. An overview of the process area is provided herein,
including preliminary isometric drawings, to aid the reader in visualizing how the ore is
processed.

The process selected for recovering the copper and molybdenum minerals is considered
“conventional.” The sulfide ore is crushed and ground to a fine size and processed through
mineral flotation circuits. The following items summarize the process operations required to
extract copper and molybdenum from the Copper Flat sulfide ore. The major equipment for
the mineral processing plant is discussed below.

Primary Crushing and Coarse Ore Stockpile

As shown on Figure 2-13, run-of-mine ore will be trucked from the mine to the primary crusher
where it will be dumped directly into the crusher dump pocket that feeds a gyratory crusher. A
rock breaker will be installed at the dump pocket for use on oversized material. Primary
crushed ore will be withdrawn from the crusher discharge pocket by a variable speed, crusher
discharge apron feeder. The crusher discharge feeder will feed the coarse ore conveyor that
will discharge to coarse ore stockpile. The crushing production rate will be monitored by a belt
scale mounted on the conveyor. Tramp iron will be removed using a self-cleaning magnet that
will be located at the transfer point between the crusher discharge feeder and the stockpile
feed conveyor.

As seen on Figure 2-23, an existing reclaim tunnel is beneath the stockpile location. Ore will be
withdrawn from coarse ore reclaim stockpile by variable speed apron feeders. The feeders will
discharge to a conveyor belt that feeds the SAG mill in the grinding circuit. Fugitive dust will be
controlled with water sprays at the discharge of the stockpile feed conveyor. Dust control in
the coarse ore stockpile area will be by dry dust collector systems installed as part of the
crushing area.

Crushing and Grinding

Ore from the coarse ore stockpile will be fed through the reclaim tunnel as shown on

Figure 2-23 to the SAG mill. Ore will be ground to final product size in a SAG mill and ball mill
grinding circuit. The SAG mill will operate in closed circuit with SAG mill discharge screen and
pebble
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crusher. The SAG mill discharge screen undersize will flow by gravity to the primary cyclone
feed sump and the screen oversize will be transported by conveyors to the pebble crusher.
Pebble crushing will be conducted in a short-head cone crusher. The SAG mill discharge screen
oversize can bypass the pebble crusher via diverter gate ahead of the pebble crusher. The
bypassed screen oversize will feed a second diverter gate which will either feed the pebble
crusher conveyor that transports crushed pebble to the SAG mill or dump pebbles to the pebble
stockpile. Tramp iron, and broken media will be removed using a self-cleaning belt magnet that
will be installed over the SAG mill oversize conveyor ahead of the pebble crusher.

Secondary grinding will be performed in a ball mill which will operate in closed circuit with a
cluster of hydrocyclones. The ball mill will discharge into a cyclone feed sump. The contents of
the sump will be transferred using a slurry pump to a hydrocyclone cluster. Most of the
hydrocyclone underflow slurry will report to the ball mill, but a portion of the underflow will be
taken through a Knelson-type gravity concentrator circuit to collect gravity recoverable gold.
The gravity separation circuit will consist of two Knelson-type concentrators, each of which will
have an upstream scalping screen to remove oversize material. The gravity concentrates will
pass through magnetic separators for removal of tramp iron and broken grinding media. The
tailings from the gravity concentrators will be pumped back to the cyclone feed sump.

Hydrocyclone overflow (final grinding circuit product) will flow by gravity to the rougher
flotation conditioning tank ahead of the rougher flotation cells. The overflow slurry will be
sampled and analyzed for metallurgical control prior to flotation.

Grinding balls will be added to SAG mill and ball mill using ball loading systems. Lime slurry will
be added to the SAG mill and ball mill feed to adjust the pH of the slurry. If needed, lime slurry
may also be added to the primary grinding sumps. In addition, fuel oil will be added to the SAG
mill feed to aid in molybdenite collection.

Flotation

Primary grinding hydrocyclone overflow will flow by gravity to the bulk flotation circuit (see
Figures 2-23 and 2-24). The bulk flotation circuit will consist of a conditioning tank, one row of
rougher flotation cells, a rougher concentrate vertical regrind mill, one row of first
cleaner/cleaner-scavenger flotation cells and two second cleaner column flotation cells. The
rougher flotation row will consist of six tank type rougher flotation cells with a drop between
each cell. Flotation reagents will be added to the hydrocyclone overflow in the rougher
flotation conditioning tank where the slurry will be agitated to allow the reagents to react with
the ore particles before feeding to the rougher flotation cells. The flotation concentrate from
the last four rougher flotation cells will be transported by gravity to the rougher concentrate
regrind sump. Tailing from the rougher flotation cell will be sampled and transported to the
tailings treatment facility. Rougher flotation tailings will be sampled for metallurgical control.
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Concentrate from the last four rougher flotation cells, combined with first cleaner-scavenger
concentrate and regrind cyclone underflow, will be pumped from the copper regrind cyclone
feed pump box to copper regrind cyclone cluster. Copper regrind cyclone underflow will flow
by gravity to the copper regrind mill. The copper regrind mill will operate in closed circuit with
hydrocyclone.

Molybdenite Flotation

Figure 2-25 identifies the location of the molybdenum circuit. Regrind cyclone overflow, final
regrind circuit product, will flow by gravity to an agitated conditioning tank. Second cleaner
tailing and flotation reagents will also be added into this tank. Conditioning tank discharge will
flow by gravity to the first cleaner/cleaner-scavenger flotation cells. The first cleaner flotation
will consist of eight tank type flotation cells. Concentrate from the first cleaner flotation cells
will be pumped to the concentrate distribution box. Tailing from the first cleaner flotation cells
will flow by gravity to the first cleaner-scavenger cells. The first cleaner-scavenger flotation
circuit will consist of six tank type rougher flotation cells. Concentrate from the cleaner-
scavenger cells will be returned to the bulk concentrate regrind circuit sump using a froth
pump. Tailing from the cleaner-scavenger cells will be pumped back to the rougher flotation
circuit. Cleaner-scavenger tailing may be sent to the final tailing sump. Two discharge ports in
the concentrate distribution box will direct the slurry to the feed inlets for the second cleaner
column cells operated in parallel. Second cleaner tailing slurry will be pumped from the two
columns to the first cleaner conditioning tank from where it will be pumped to the first cleaner
flotation cells. The second column cleaner concentrate slurry will be pumped to the copper-
moly concentrate thickener. A blower will supply air to bulk second cleaner column cells to the
bulk mechanical rougher, first cleaner/cleaner-scavenger and second cleaner bulk flotation tank
cells. Flotation reagents will be added at several points in the bulk flotation circuit. Flotation
reagents will be added at several points in the bulk flotation circuit.

Bulk second cleaner concentrate will be transported to the copper-moly concentrate thickener.
Thickener overflow will be pumped by a horizontal centrifugal pump from an overflow sump to
the plant reclaim water storage tank. Copper-moly thickener underflow will be pumped by a
slurry pump to the molybdenite flotation circuit. The molybdenum flotation circuit will consist
of one row of copper-moly separation (rougher) flotation cells, one row of molybdenite first
cleaner flotation cells, a moly regrind circuit, one molybdenite second cleaner flotation cell, and
one molybdenite third cleaner flotation cell. The copper-moly separation (rougher) flotation
row will consist of eight mechanical rougher flotation cells. Concentrate from the copper-moly
separation (rougher) cells will be pumped by froth pump to the molybdenite first cleaner
flotation cells. Tailing from the copper-moly separation cells will flow by gravity to the copper
concentrate thickener. The molybdenite first cleaner flotation row will consist of four
mechanical cells. Concentrate from the molybdenite first cleaner cells will be pumped by froth
pump to the feed sump of the molybdenite concentrate regrind circuit. Tailing from the
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molybdenite first cleaner flotation cells will flow by gravity to the feed launder of the copper
concentrate thickener. Concentrate from the moly first cleaner cells will be sampled.
Molybdenite concentrate regrinding will be performed in a vertical mill. Molybdenite first
cleaner flotation concentrate will feed the vertical mill which will discharge into the moly
regrind discharge pump box and pumped to the moly second cleaner column cell.

Slurry will be pumped by the second moly cleaner feed pump to the molybdenite second
cleaner flotation column cell. Tailing from the molybdenite second cleaner column cell will be
pumped to the moly first cleaner flotation cells. Molybdenite second cleaner concentrate will
be pumped to the moly third cleaner column cell. Concentrate from the molybdenite third
cleaner column cell will be pumped to the agitated moly filter feed tank that feeds the moly
filtering and drying circuit. Tailing from the molybdenite third cleaner column cell will be
pumped to the molybdenite regrind cyclone feed sump. A blower will supply air to the second
and third moly cleaner column cells.

Flotation reagents will be added at several points in the molybdenite flotation circuit.
Molybdenite circuit process streams will be sampled for metallurgical control. Sample points
include: concentrate from the copper-moly separation (rougher) flotation row, concentrate
from molybdenite first cleaner flotation row, and concentrate from molybdenite third cleaner
column cell.

Copper Concentrate Dewatering

Final copper concentrate will be a combination of tailings from copper-moly separation
flotation and moly first cleaner flotation cells. Each tailing stream will be sampled before being
transported to the copper concentrate thickener feed box from where the combined tailings
will be fed to the copper concentrate thickener. Thickener overflow will be pumped from the
overflow pump box by a horizontal centrifugal pump to the copper-moly concentrate thickener
feed box. Thickener underflow will be pumped by variable speed horizontal centrifugal slurry
pump to the copper concentrate stock tank from which it will be pumped to the copper
concentrate filters. Horizontal centrifugal pumps will transport copper concentrate slurry from
agitated concentrate stock tank to two automatic plate-and-frame pressure filters. The filters
will discharge batches of filter cake to a copper concentrate stockpile at the east end of the mill
building. Filtrate and filter wash water will be returned to the feed box of the copper-moly
concentrate thickener. A front-end loader will fill highway haulage trucks with copper
concentrate on a built-in truck scale. A wheel wash system for the concentrate haulage trucks
will ensure that concentrate will not be carried out of the load out area.

Molybdenite Concentration
Molybdenite concentrate from the molybdenite third cleaner column cell will flow by gravity to
the moly filter feed tank. Concentrate from the agitated tank will be pumped to a disc filter for
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dewatering. Filter cake will discharge to a conveyor that feeds a Holoflite-type hot oil dryer.
The dryer will discharge via a screw conveyor to the molybdenite concentrate storage bins.
Filtrate will be pumped to the copper-moly thickener.

Tailings Dewatering

Tailings from the bulk rougher flotation row will flow by gravity to a tailings separation facility
where hydrocyclones will be used to separate the coarser sands to build the dam. Underflow
sands will be pumped to the crest of the tailings storage facility (TSF). Cyclone overflow fines
will be pumped to the TSF and spigotted to the interior of the impoundment. Further settling
of the fines produces a supernatant water pond at the back (upstream) of the impoundment
that will be reclaimed and pumped to the Reclaim Reservoir. Drainage from the tailings
materials will be captured by a synthetic liner and conveyed via a drainage system to a
underdrain collection pond. Collected seepage water will be pumped to the Process Water
Reservoir.

Reagent Storage and Mixing
Reagents requiring handling, mixing, and distribution system include:

e Potassium Amyl Xanthate (PAX, collector)

e Methyl Isobutyl Carbinol (MIBC, frother)

e Sodium Hydrosulfide (NaHS), copper mineral depressant)
e Flocculant

e Pebble Lime (CaO, pH modifier)

e Fuel oil (molybdenite collector)

e Butyl dithiophosphate

e Antiscalant

Figure 2-26 identifies the general reagent area.

Process Water Handling and Disposal

All water used in the processing of ore will be either be contained within the ore processing
circuit, discharged to the TSF, or be in the copper and molybdenum concentrates as moisture
content. The plant water system will consist of a lined process water reservoir and a plant
process water storage tank. Both will be located near the plant site. Water will be delivered
to the reservoir via pipelines. Water reporting to the reservoir includes the following:

e Recycled process water from the TSF;

e Makeup water from the fresh water tank (water from the well field);

e Copper/molybdenum concentrate thickener and copper concentrate thickener;
overflows; and

e Storm water from the impacted storm water impoundments.
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Water from the process water reservoir will be pumped to the plant process water tank. The
tank will deliver water the processing areas for use as needed a via gravity-flow pipeline.
Approximately 73 percent of the water required for processing ore will be provided by recycling
water back from the TSF and storm water harvesting. Approximately 23 percent of the water
used for processing ore will remain entrained within the tailings. The remaining 4 percent will
be lost to evaporation or as moisture in the concentrates. The amount of water in the
concentrates will be less than 1 percent of the total water used for processing ore.

2.2.8 Water Treatment Facilities - 19.10.602.D.(15)(c)(ix)
The Copper Flat Project is designed to prevent water discharge into the environment.
Therefore, no water treatment facilities other than the packaged waste water treatment facility
discussed in Section 2.2.4, above, are planned.

2.2.9 Storage Areas -19.10.6.602.D.(15)(c)(x)
Planned storage areas for equipment, vehicles, chemicals and solutions at Copper Flat will all be
located within the area described as the plant facilities as shown in Figure 2-2. All equipment
and vehicles will be utilized and maintained within the confines of the mine permit area. There
will be areas specified during operations for parking of mine equipment and vehicles when not
in use such that any leakage and/or potential spillage from them will be captured within
contained and curbed areas of the facility and not released off-site.

As shown in Figure 2-14 and discussed in Section 2.2.2, all surface runoff is managed so that it
reports either to the open pit or an impacted storm water impoundment. Appendix C provides
a discussion of the various containment areas designed within the process area to contain the
chemicals and solutions utilized at the site to ensure that all potential releases are managed
and contained. Appendix C was produced, in part, to address the NMED’s Copper Rule with
respect to describing proposed sumps, tanks, pipelines and truck and equipment wash units,
including information for each unit regarding its location purpose construction material,
dimensions and capacity. Appendix C also provides the information requirements of
19.10.6.602.D.(15)(c)(x) of the Mining Act Rules. For example, Drawing No. 0000-CI-008 in
Appendix C is a scaled map of the location of the various process facility containment areas.
Drawing No. 0000-GA-050 is a scaled map of the concentrator area identifying the containment
arrangement for all of the process tanks, including the locations of the sumps and tanks.
Drawing No. 1010-AR-012 is a scaled map of the truck shop tank farm showing the location of
the tanks and sump. Drawing No. 1010-GA-010 is a scaled map of the fuel station showing the
location of the tanks and sumps. Drawing No. 1010-GA-001 is a scaled drawing showing the
location of the Truck Wash and its sumps or settling tanks.
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2.2.10 Topsoil & Topdressing Stockpiles — 19.10.6.602.D.(15)(c)(xi)
Figure 2-2 identifies the location of three topsoil and topdressing stockpiles (also called Growth
Media Stockpiles) that will be developed as part of the site development and construction
phases of operation. The general term growth media is used rather than a more specific term
such as topsoil, because various natural materials would be stockpiled during construction of
the mine for use as growth media during reclamation. Primary considerations for selection of
growth media are the quantity required to support reclamation and the available water holding
capacity of the materials (BLM DEIS November 2015, p. 3-140). The GMSPs will be made up of
soils and underlying suitable unconsolidated alluvial and colluvial materials salvaged from areas
where the TSF and waste rock stockpiles will be constructed as discussed in the Golder
Supplemental Soils Investigation of July 8, 2013, submitted to the MMD and NMED. The report
was submitted as part of NMCC’s Copper Flat Mine Baseline Data Report Addendum dated July
17, 2013 (NMCC 2013) as Appendix C, Supplemental Soils Investigation.

Golder collected soil samples during a geotechnical investigation conducted in December 2012
and January 2013 as part of their studies conducted in designing the TSF (see Appendix A). The
soils investigation provided sufficient information to develop additional insight about the
presence of potential cover materials on-site for reclamation and quantify soil resources
available. As shown in Figure 2-2, GMSP No. 1 will be located at the southwest corner of the
TSF. GMSP No. 2 will be located north of the TSF north of Grayback Arroyo. GMSP No. 3 will be
located east of WRSP-3.

Golder’s supplemental soils investigation provides the soils data gathered, including sample and
field descriptions of soils in and around the footprint of the proposed TSF and WRSP-3. The
information has been utilized to develop salvage strategies for the GMSPs in conjunction with
construction of the TSF and WRSP-3 and the Reclamation and Closure Plan (see Appendix E).
Section 3.0 of Appendix C of Golder’s soils investigation discusses the soil resource
characterization conducted, including physical and chemical properties, and reclamation
suitability. Section 4.0 of the investigation provides estimates of cover material available.

2.2.11 Waste Rock Stockpiles 19.10.6.602.D.(15)(c)(xii)
NMCC will construct three new waste rock stockpiles (WRSP) in conjunction with operation of
its Copper Flat Project as discussed previously in Section 2.1.3. NMCC considers that all
material excavated from a mine facility that is not ore or clean topsoil is waste rock. Figure 2-2
shows the location of each of the WRSPs relative to the mine and the process area. Figures 2-3
through 2-11 show the design and construction sequencing for the mine pit and the new
proposed WRSPs beginning at the preproduction stage through the life of the mine. As
indicated in Section 2.1.3, the proposed WRSPs will be built generally to a configuration of 3
horizontal to 1 vertical slope. This design consideration is an example of NMCC’s commitment
to “operating for closure”, or “design for closure”, as it facilitates reclamation at the end of the
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mine life. Each lift within the stockpile will be approximately 75 ft. high and be placed at angle
of repose (1.5 horizontal to 1 vertical) with bench setbacks left between lifts sufficiently wide
enough to maintain the 3 horizontal to 1 vertical 1 overall angle for the stockpile.

Surface water runoff collection trenches will be constructed, as needed, to collect and route
runoff from the proposed stockpiles to the storm water impoundments describe above. These
trenches will be constructed into the andesite bedrock to prevent water from entering the
alluvial surface material down-gradient of the WRSP and in a manner to maximize positive flow
while minimizing the potential for ponding and erosion.

The planned storage or disposal capacity of the proposed new WRSPs over the life of the mine
is as follows:

e WRSP-1 - 3.16 million tons
e \WRSP-2 — 8.64 million tons
e WRSP-3 —32.89 million tons

In addition to the proposed new stockpiles, there exist four small waste rock stockpiles at the
site (i.e., EWRSP-1, EWRSP-2A and 2B, EWRSP-3, and EWRSP-4) and generated by the previous
Quintana operation. Their location is shown on Figure 2-1. EWRSP-1 is located at the western
edge of the open pit surface drainage area (OPSDA) and contains approximately 486,000 tons
of material. EWRSP-2A and 2B are located at the northwest side of the site within the OPSDA
and contain approximately 760,050 tons of material in total. EWRSP-3 is located next to the
primary crusher within the plant facility area and contains approximately 333,300 tons of
material. Approximately 123,000 tons of this material consists of unprocessed ore remaining
on-site at the end of Quintana’s operations, 24,000 tons of which is a small amount of
unprocessed run-of-mine ore, 44,000 tons of which is crushed ore contained in the coarse ore
stockpile area, and 55,000 tons of which was removed from the coarse ore stockpile and
utilized to backfill the process building foundations. EWRSP-4 is located southeast of the mine
pit and contains approximately 1.0 million tons of material. As discussed later herein in the
Reclamation and Closure Plan, the EWRSPs will be reclaimed either during operations as part of
NMCC’s contemporaneous reclamation or at the end of the life of mine at closure.

2.2.12 Other Facilities and Structures — 19.10.6.602.D.(15)(c)(xiii)
In addition to the Copper Flat facilities described above within the permit area boundary, there
are several other ancillary facilities and structures, located off-site, existing and proposed, that
will contribute to the project. These facilities are located within nine mill site claims held by
NMCC east of the Copper Flat site as seen on Figure 2-12. These mill site claims are on federal
land managed by the Bureau of Land Management (BLM). Seven mill site claims are clustered
together in the southern half of Section 30, T5S, R5W and the northern half of Section 31, T5S,
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R5W, south of State Highway 152. An eighth mill site claim is located in the southeast quarter
of Section 28, T15S, R6W, north of Highway 152, and the ninth mill site claim is located in the
southeast quarter of Section 25, T15S, R6W, just south of the highway. Each mill site is five
acres in size. Portions of these sites have been previously developed and disturbed during
installation of the water wells, pipeline and access roads installed by Quintana in the late 1970’s
or early 1980’s to provide water for their operations at Copper Flat. NMCC will operate these
wells to provide water for the process facilities. The mill sites will also be utilized for other
water-related infrastructure uses such as staging and storage areas for booster tanks, pumps
and electrical equipment, maintenance, and monitoring. Access to the mill sites will be along
existing unpaved roads. The land is also grazed by cattle.

In addition to the mill site claims controlled by NMCC, Figure 2-12 also shows the location of
the proposed substation site in the northeast corner of Section 36, T15S, R6W, land owned by
the State of New Mexico and managed by the New Mexico State Land Office (SLO). This 30 acre
area is the proposed location of a proposed 10 acre power substation that will be installed and
tied into an existing high voltage power line in order to provide the power needed to operate
the mine. Access to the substation will be along an existing unpaved road.

2.3 Wildlife Impacts Contingency Plan — 19.10.6.602.D.(15)(d)

Impacts to wildlife from operation of the Copper Flat Project are not expected to be significant
(BLM DEIS Nov. 2015, p. 2-95). At the completion of mining activities, the site will be restored
to conditions and standards that meet approved post-mining land uses. These uses will include
native plant communities similar to surrounding undisturbed areas for wildlife habitat, and
grazing land potentially suitable for livestock. Once reclamation is successfully completed,
wildlife populations would be expected to return to existing (i.e., pre-mining operation) levels
(BLM DEIS Nov. 2015, p. 3-137 and 138).

The Mining Act regulations require that a contingency plan be developed for mitigating impacts
to wildlife when there has been an emergency or accidental discharge of a toxic substance that
may impact wildlife. It is highly unlikely that there will be any emergency or accidental
discharge of toxic substances from the Copper Flat facilities. All process chemicals, diesel fuel,
gasoline, hydraulic oils, lubricants, antifreeze and other such liquids will all be stored in such a
manner so as to protect them from accidental discharge. All tanks, reagent storage areas and
process areas have been designed to provide secondary containment per regulatory
requirements. In addition, the processing facility and its related storage areas where toxic
substances could be housed is designed such that accidental spills or other upset conditions
that may occur will be routed to sumps and/or lined secondary containment ditches that will
transport those materials to a surge pond for collection and then pumped either back to the
process facility or directly to the TSF. The design of these sumps and ditches is discussed in the
various design documents of the appendices.
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Borrow areas will be kept free of steep walls and will be sloped and stabilized to allow for safe
wildlife entry and exit and prevent erosion. NMCC will construct BLM-approved fencing to
prevent livestock from entering the pit, WRSPs, and TSF. Fences of appropriate height will be
constructed around water and solution ponds to keep out larger wildlife such as deer and
antelope. In areas where a higher level of security or safety is needed, such as the mine
substation, chain-link fences suitable for wildlife exclusion will be erected. Gates or cattle
guards will be installed along roadways within the proposed mine area as appropriate. NMCC
will monitor the fences on a regular basis and repairs will be made, as needed. In the event
that livestock manage to enter the proposed mine area via a gate or opening in a fence, the
grazing permittee will be contacted immediately. NMCC will assist, as requested, in moving
these animals out of the proposed mine area.

The use of avian exclusion devices will be employed, as needed, to prevent deleterious
exposure of birds to toxic chemicals or conditions used or created by mining and mineral
processing operations.

NMCC's operations Spill Prevention, Control and Countermeasure Plan (SPCC) will provide
contingencies to mitigate potential impacts from emergency or accidental releases of
petroleum substances, including safeguards and quick clean-up measures to prevent
detrimental impacts to humans and wildlife. All other potentially toxic materials will be stored
in secured facilities that will exclude wildlife entry.

2.4 Sediment Control —19.10.6.602.D.(15)(e)

The Copper Flat facility is designed to be a zero discharge facility. As such, sediment control is
an important design feature at the site. As described in Appendix D, Grayback Arroyo and its
tributaries up-gradient of the site have been diverted entirely around the site. Therefore, the
only sedimentation that will be potentially produced will be from surface water runoff from
several on-site sources including the mine pit area, the waste rock stockpiles, the process plant
facilities and the TSF.

A Storm Water Pollution Prevention Plan (SWPPP) will be developed for construction and
maintained during operation. Sediment control will be achieved by the use of BMPs including
regrading, seeding and mulching, silt fences, straw bale dams, diversion ditches with energy
dissipaters, and rock check dams at appropriate locations during construction and operation.
Diversion structures, including existing structures, will divert run-on away from disturbed areas.
All sediment control structures will be monitored and maintained on a regular basis. During
operations, all runoff from the plant site will be directed into impacted storm water
impoundments and other ponds, as discussed below. During reclamation, all ponds will be
backfilled, re-contoured and graded, surfaces covered with top dressing, and vegetated.
THEMAC ... 223
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24.1 Open Pit
The open pit surface drainage area is a closed basin that will capture all surface runoff at the
bottom of the pit. As such, sediments from this area will be managed entirely within the
OPSDA and will not contribute sediments to surface water drainages during operations or upon
reclamation. The water collected at the bottom of the pit during operations will all be utilized
to control dust within the OPSDA and, to the extent allowed, elsewhere in the operation.

2.4.2 Waste Rock Stockpiles
Sediments produced from the waste rock stockpiles will be managed by constructing surface
water trenches as may be necessary during operations to capture, route, and divert runoff into
impacted storm water impoundments. Appendix B provides the details of the design of these
impoundments and associated trenches, including the criteria for their size, dimension, and
capacity.

Runoff from proposed WRSP-1, 2, and 3, as seen on Figures 2-2 and 2-14, will be managed by
routing it to Impacted Storm Water Impoundments B and C. Runoff from existing waste rock
stockpiles EWRSP-1, EWRSP-2B and EWRSP-4 will be captured in the OPSDA as shown in

Figure 2-14. In addition, as discussed in the Reclamation and Closure Plan, EWRSP-1 and
EWRSP-2B will be reclaimed during operations, further reducing sediment production. Runoff
from the area of EWRSP-2A will be captured in Impacted Storm Water Impoundment B as
EWRSP-2A will be incorporated into proposed WRSP-1 during operations. EWRSP-4 will be re-
contoured to route runoff into the OPSDA as part of the site preparation process. The area will
be utilized as an equipment laydown area during operations. The southern out-slopes of this
stockpile will be reclaimed as discussed in the Reclamation and Closure Plan to protect against
potential sediments being introduced into Grayback Arroyo from that location. Runoff from
EWRSP-3 will be captured in Impacted Storm Water Impoundment A, which will manage runoff
from the plant facilities.

2.4.3 Process Plant Facilities
As shown on Figures 2-2 and 2-14, runoff from the process plant facilities will be managed by
contouring the plant site footprint to route runoff to Impacted Storm Water Impoundment A.
Runoff from all of the facilities located in this area including the primary crusher, crushed ore
stockpile, concentrator, fuel station, reagent storage area, administration building, parking lot,
EWRSP-3, and all of the associated ancillary areas will be captured in Impacted Storm Water
Impoundment A. Runoff from the laydown area containing EWRSP-4 will be routed to the open
pit during operations.
An additional impoundment, i.e., the process water reservoir, can also be seen on Figures 2-2
and 2-14. It should be noted that no runoff from the process plant facilities area will be directly
captured by this impoundment. However, the process water reservoir is designed such that all
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runoff water captured in the Impacted Storm Water Impoundments will be transferred to the
process water reservoir for use in the process.

244 Tailings Storage Facility
The location of the TSF is shown on Figure 2-2. Appendix A contains detailed discussion of the
design of the TSF. Potential sediment contribution from runoff at the TSF will be from the outer
slopes of the dam. Table 6 (page 20) of Appendix A contains the storm water diversion design
criteria utilized. The TSF dam will be constructed in phases using the coarse tailings sand from
the process as shown in Figure 2-22. Storm water will be diverted around and away from the
footprint of the dam as shown in Figure 2-21 via diversion ditches. As such, all precipitation
that falls within the footprint of the tailings impoundment from the crest of the dam inward will
remain within the impoundment. Precipitation that may fall up-gradient of the impoundment
will be diverted around and away from the impoundment. Therefore, the only opportunity for
sediment production at the TSF will be from precipitation runoff from the outer slopes of the
embankment. As shown on Figure 2-22, a lined runoff collection trench will be constructed at
the toe of the dam at each phase of construction to capture surface water runoff from the
outer slopes of the dam and route it to the underdrain collection pond located at the
southeastern corner of the TSF as seen in the Figure cited above. The purpose of the
underdrain collection pond, in addition to capturing and managing storm water runoff from the
tailings dam, is to capture water from the dam underdrain and impoundment underdrain
collection systems of the TSF. The collected water will be pumped to the process water
reservoir discussed above for use in the process.

245 Sediment Management at Construction & Reclamation
BMPs will be used to limit erosion and reduce sediment in runoff from the Project facilities
and disturbed areas during construction, operations, and reclamation. Sections 3.0 of the
updated MORP and Section 5.0 of the Reclamation and Closure Plan discuss structural and
operational BMPs that will be used to minimize erosion and control sediment. Disturbance
will be limited to preserve existing vegetation to the maximum extent possible. Following
construction activities, areas such as cut and fill embankments and GMSPs will be seeded as
soon as practicable and safe. Revegetation of disturbed areas will reduce the potential for
wind and water erosion. Concurrent reclamation will be utilized to the extent practicable to
accelerate revegetation of disturbed areas. All sediment and erosion control measures will
be inspected periodically and repairs performed as needed. Additional details regarding
BMPs will be included in the SWPPP permit required for mine construction and operation.

2.4.6 Non-Point Source Sediment Monitoring
As indicated above, Copper Flat is designed to be a zero discharge facility. As such, there are no
non-point discharges that NMCC anticipates will require monitoring. However, NMCC will
manage non-point sources to the extent they may occur during construction or reclamation
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with the use of BMPs including such things as seeding and mulching of disturbed areas, silt
fences, straw bale check dams, diversion ditches with energy dissipaters, and rock check dams,
as necessary. NMCC has submitted a proposed monitoring plan to the NMED (see Appendix E
of the DP Application), pursuant to the requirements of the NMED Copper Rules and its
proposed Discharge Plan. This plan has a surface water monitoring component proposed that
NMCC will incorporate into this MORP update. Figure 2-27 identifies five (5) surface water
quality sampling locations that will be monitored per the plan. NMCC believes this component
of the DP monitoring plan will provide the information required by the Mining Act regulations.

The following mitigations address potential non-point source charge management as identified
in the BLM DEIS for Copper Flat (BLM DEIS November 2015, p. 3-46):

e Prior to initiation of mine construction or other surface disturbing activities, NMCC will
obtain a Multi-Sector General Permit for Storm water Discharges Associated with
Industrial Activity and comply with all requirements of that permit.

e Prior to initiation of mine construction or other surface disturbing activities, NMCC will
provide final designs for storm water diversion structures and other associated BMPs for
review.

e The SWPPP and all associated inspection and maintenance records will be available for
inspection upon request.

Because non-point source pollution is regulated by existing laws and regulations and NMCC
must comply with those laws, potential effects to water quality from non-point source
discharge of sediments are not considered to be significant.

2.5 Post-mining Land Use — 19.10.6.602.D.(15)(f)
The New Mexico Mining Act rules define Post-Mining Land Use (PMLU) as;

“a beneficial use or multiple uses which will be established on a permit area after
completion of a mining project. The PMLU may involve active management of the land.
The use shall be selected by the owner of the land and approved by the Director [of
MMD]. The uses, which may be approved as PMLUs, may include agriculture,
commercial or ecological uses that would ensure compliance with Federal, State or local
laws, requlations and standards and which are feasible.” 19.10.1.7. P. (5) NMAC.

The Copper Flat Project will be developed and operated on a combination of federal land
administered by the BLM and private land owned by NMCC. The current land uses of federal
lands administered by the BLM in the area of the Copper Flat facility have been identified
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previously in BLM’s 1986 White Sands Resource Management Plan (BLM 1986), e.g.,
grazing, wildlife habitat, recreation and mining.

Land use in the project area will not change from pre-mining approved purposes and the
project area will continue to support these approved uses. As described in Appendix E,
reclamation and closure of the disturbed area will result in post-mining land uses at Copper Flat
that will be sustainable and in keeping with uses currently approved and in use. Mining,
grazing, recreation and wildlife habitat are the designations consistent with the surrounding
land uses of the Copper Flat site and are appropriate for the site upon reclamation. The
Reclamation and Closure Plan is designed to re-establish grazing in the area and allow for long-
term use of the reclaimed areas by wildlife known to historically use the area without affecting
the potential for other uses such as mining and recreation.

At completion of mining activities, the site will be reclaimed to establish a native plant
community similar to the surrounding area. NMCC’s reclamation of the site will establish an
enhanced native plant community in the area as much of the surrounding area not disturbed by
the Copper Flat Project has been significantly disturbed by other historic activities. NMCC's
reclamation will result in the development of an early-stage grass/shrub community that will
provide a locally-important increase in plant community diversity. Establishment of native
vegetation on reclaimed areas at Copper Flat will result in increased erosion protection and
direct habitat improvement relative to current conditions.

While the aerial extent of the mine pit will be increased from its current size and, therefore,
physically result in permanent loss of some grazing area and wildlife habitat, the vegetation
enhancement resulting from reclamation of currently disturbed areas will greatly increase
grazing potential and wildlife habitat. As such, there is expected to be a net gain for the land
use of the area once reclaimed. In addition, the pit walls created by mining and the pit lake
that will form over time upon mine closure will provide enhanced avian wildlife habitat and a
water source for transient wildlife. The pit water is known to be devoid of aquatic life and
would not be expected to be a future source for aquatic habitat and in any case remain closed
to the public as it will remain private land after mine closure.

With respect to the need to obtain approval from the landowner(s) of a post-mining land use,
NMCC believes that no such approval is required in this case. The only two landowners of
concern at Copper Flat are the federal government and the company. The company is
committed to a reclamation and closure plan that re-establishes grazing and wildlife habitat
land use of the site at closure. The BLM has approved land uses in its Resource Management
Plan for the area. Approval of the Mine Operations Plan required by the BLM for NMCC’s
mining activities will constitute the approval by the BLM of NMCC’s Reclamation and Closure
Plan and its goal to return the land to its pre-mining use.
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3.0 PROPOSED RECLAMATION PLAN - 19.10.6.602.D.(15)(g)

Appendix E, Mine Reclamation and Closure Plan, Copper Flat Mine, October 2016, prepared by
Golder, provides the detailed description of how the disturbed area will be reclaimed to meet
the requirements of 69-36-7(H)4 and the performance and reclamation standards and
requirements of the Mining Act regulations. This Section of the MORP update is organized to
provide the information requested in Sections 19.10.602.D.(15)(h) through(k) of the New
Mexico Mining Act regulations and how the Reclamation and Closure Plan will meet the
reclamation standards and requirements of 19.10.6.603 NMAC. The Reclamation and Closure
Plan and associated design criteria conform to the reclamation requirements described
19.10.6.602.D.(15) NMAC and 19.10.6.603 NMAC, the closure requirements in the Copper Mine
Rules (Subsection A of 20.6.7.18 NMAC, 20.6.7.33 NMAC, 20.6.7.34 NMAC and 20.6.7.35 NMAC)
and applicable mine reclamation regulations set forth by the Bureau of Land Management
(BLM) (3809.401(b)(3) and 3809.420(b)(3).

The objective of the Reclamation and Closure Plan is to reclaim and close the facility in a
manner protective of ground water in conformance with the NM Copper Rules, meet the
reclamation requirements of the New Mining Act and return the mine area to conditions similar
to those present before reestablishment of the mine (BLM DEIS 2015, p. 2-34). Reclamation of
the site will re-establish the post-mining land uses consistent with the land uses of the site and
the surrounding area, i.e., wildlife habitat, grazing, mining and recreation as identified by the
BLM in its approved Land Use Management Plan (BLM 1986).

The Reclamation and Closure Plan has been prepared to address the actions that will be
undertaken to reclaim the Copper Flat site at the end of the life of the mine as a result of
disturbance created by the previous mine operation conducted by Quintana and those caused
by NMCC mining operations. Golder has identified the general setting of the Copper Flat Mine
area as they currently exist (see Figure E2 of Appendix E) and the configuration of the site at the
end of mine life (see Figure E3 of Appendix E). These figures provide the basis for the
reclamation design presented in Appendix E. The reclamation designs are depicted in the
drawing set provided in Attachment E1 of Appendix E. This Reclamation and Closure Plan
describes contemporaneous reclamation that will be conducted, to the extent practicable,
during mine operations, facilities to be reclaimed and closed following cessation of mining
operations, and the components of the site that will remain post-closure, following completion
of reclamation.

The plans and methods developed and presented in the Reclamation and Closure Plan
represent detailed designs for reclamation of the facilities sufficient for agency review and
approval. Construction design documents and construction quality assurance/construction
quality control (CQA/CQC) plans will be prepared by NMCC for submittal to and approval by the
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State of New Mexico within 180 days of submission of a notice of intent to implement the
closure plan per the NMED Copper Rules (20.6.7.34.B, NMAC). The CQA/CQC plan will provide
a detailed description of the work proposed to be performed to close the site and the final
reclamation designs for the facilities to be closed. Post-closure monitoring activities will be
conducted in accordance with Section 20.6.7.35 NMAC, and post-closure monitoring and
maintenance requirements that may be contained in the Copper Flat Mine Permit.

3.1 Reclamation Schedule & Sequence —19.10.6.602.D.(15)(h)

Section 4.0 of Appendix E provides the anticipated reclamation schedule and sequence for the
Copper Flat Mine. In addition, Table 2-1 of this MORP update includes a summary of the
sequence and schedule presented in Appendix E. The schedule is based on consideration of
practical phasing of the reclamation projects to account for the anticipated labor, equipment
and other resources that would be necessary to complete these projects based on current
conditions, sequential closure of facilities in a phased cost efficient manner, and total annual
acreages that would be reclaimed over this period. The anticipated durations for reclamation
presented include earthwork and reseeding. The reclamation schedule is based on the number
of years and months from the time NMCC obtains permit approvals to begin operations.
Contemporaneous reclamation of EWRSP-1, EWRSP-2, and portions of EWRSP-4 will begin
during the initial mine preproduction period.

3.2 Reclamation Topographic Map(s) — 19.10.6.602.D.(15)(i)

Figure 3-1 presents the anticipated surface configuration of the permit area upon the
completion of reclamation and closure operations. Appendix E contains a drawing package that
provides additional detailed depictions of the reclaimed surface various facility units.

3.3 PAG after Reclamation — 19.10.6.602.D.(15)(j)

Generation of acid or other toxic drainage from overburden and waste materials following
reclamation that could cause federal or state standards to be exceeded is very unlikely because
of the manner in which the overburden and waste will be characterized and disposed of during
operations, combined with the reclamation and closure measure that will be implemented as
described in more detail in Appendix E. A description of NMCC’s waste characterization and
handling plan that will be utilized during operations is provided below. These operations
practices have been taken into account in the Reclamation and Closure Plan design to ensure
that acid generation or other toxic drainage from the site does not occur after reclamation.

NMMC submitted a proposed Mine Plan of Operations (MPO) for the Copper Flat Project in
December, 2011 to the Las Cruces, NM office of the Bureau of Land Management (NMCC 2010).
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This document, revised in June, 2011, was also provided to the NM MMD and the NMED for
review and comment as part of the Environmental Impact Statement (EIS) that is currently
being prepared by the BLM for the Copper Flat Project. Appendix C of the MPO contains a Mine
Waste Management Plan for the waste rock which includes a plan for waste characterization
and handling. MPO Appendix C also contains results of waste characterization work performed
by SRK Consulting U.S. Inc. (SRK) in 1997 in support of an EIS that was being prepared at the
time for mining activities proposed by Alta Gold Corporation.

In the intervening time since the MPO was first proposed by NMCC in 2010, the waste
characterization portion of the plan was implemented. The results of this work have been
submitted and discussed with the NM MMD and the NMED and is utilized in the design of the
WRSPs described in the MORP update as well as NMCC’s DP application.

NMCC will initiate the materials handling plan contained in Appendix C of the MPO, as
ultimately approved by the BLM, NMED and other constituent agencies. Implementation of this
plan will result in preventing the release of acid generating materials and other toxic drainage
that cause federal or state standards to be exceeded following reclamation.

33.1 Waste Characterization
SRK performed extensive geochemical characterization studies in support of NMCC’s proposed
Copper Flat Project (SRK 2013). The resulting report and additional documentation requested
by the NMED upon review of SRK’s report represent NMCC’s material characterization efforts
to date and are incorporated into this application by reference.

SRK conducted a mine waste characterization program for the Copper Flat Project. The
geochemical testing of mine waste materials provided the characterization required to
determine the potential for Acid Rock Drainage and Metal Leaching (ARDML) from mining
facilities. This provided the basis for a quantitative risk assessment and evaluation of the
options for design, construction, operation, reclamation and closure of the tailings and waste
rock disposal facilities.

The Copper Flat mine waste characterization program was designed to investigate the potential
for ARDML due to exposure and oxidation of sulfide minerals, such as pyrite, that are unstable
under atmospheric conditions. Upon exposure to oxygen and water, sulfide minerals will
oxidize, releasing metals, acidity and sulfate. SRK’s geochemical characterization investigated
the potential for rock that will be exposed in the Copper Flat waste rock disposal facility and pit
walls to generate acid and leach when exposed to the atmosphere. The results of the
characterization program were used in quantitative numerical predictions to assess the
potential future leachate chemistry associated with the mine facilities, specifically the waste
rock stockpiles and the TSF.
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SRK’s investigation concluded that with respect to waste rock, acid generation is not anticipated
to occur for most of the un-weathered waste rock materials during operations. SRK concluded
that the acid generating potential of the Copper Flat materials, i.e., acid rock drainage (ARD), is
largely dependent on the sulfide mineral content and that the sulfide concentrations in the
material varied from less than analytical detection limits to a maximum of 2.52 weight percent
(wt%) that was highest in the transitional waste material. Transitional material is the oxidized
and partially oxidized surface rock material that overlies the fresh rock material below the
surface. Where oxidation of this overlying material is complete, waste rock produced from it
will be inert with respect to acid generation. Partially oxidized material occurs in a transition
zone beneath the oxidized cover and the underlying un-oxidized material. This transitional
material has been exposed to oxidizing conditions over geologic time. Such material will
typically exhibit a low paste pH and high paste conductivity, and will be generally acid
generating. Examples of this condition can be found in the exposed pit walls and where
transitional waste material was deposited on the existing waste rock stockpiles.

SRK determined that 96% of the waste rock that will be produced at Copper Flat will consist of
sulfide, non-oxidized Quartz Monzonite/Breccia waste, which typically exhibits either non-acid
forming characteristics or a low potential for acid generation. Samples collected by SRK in their
investigation from the surface of the existing waste rock stockpiles and pit walls indicated that
there is some potential for acid generation from material mined by previous mining operations
and exposed to natural weathering conditions. However, as indicated previously, most of the
existing waste rock stockpiles will be reclaimed and the existing pit walls will be mined by
NMCC’s proposed operation.

3.3.2 Material Handling Plan
NMCC’s proposed material handling plan is based, in part, on SRK’s recommendations to
minimize the potential for acid leaching from the waste rock stockpiles and tailings. Based on
SRK’s findings the materials that will be generated will have only a low potential for acid
leaching, NMCC anticipates that it will, generally, not be necessary segregate waste rock. As
described in Appendix C of the MPO, most of the waste rock produced by the operation will be
low and high sulfide material with only small amounts of oxide and transitional material
produced near the surface of the proposed pit expansion. Additionally, it should be noted that
the terms “high sulfide” and “low sulfide” are terms relative to specific conditions at Copper
Flat and, therefore, to each other. That is, at Copper Flat low sulfide material is defined as
material having less than 0.5% sulfide and high sulfide material will have 0.5% sulfide or more.
It is further noted that the Copper Flat ore body is a very low sulfide ore body in relation to
other ore bodies in the region. The waste produced at Copper Flat will be primarily quartz
monzonite and andesite and the ore will be primarily breccia. NMCC will implement a waste
material classification program as described in Section 2.5 of the MPO. It is anticipated that the
waste rock generated will oxidize very slowly and may only, potentially, produce acid over some
THEMAC ... >
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period of time. The acid rock ARD potential associated with un-oxidized waste rock is relative in
the long-term. SRK determined that the waste rock can be considered as being inert with
respect to ARD for a timeframe in the order approximately 20 years. Therefore, the vast
majority of the waste material, i.e., about 96%, that will be generated at Copper Flat will
generally have a low ARD potential. As indicated above, the transitional materials that have
been exposed to oxidizing conditions over time have the most potential for acid generation.

Waste Material Classification

Section 2.6.2 of the MPO generally describes the general material handling approach the will be
implemented at Copper Flat. The subsequent work conducted by SRK and presented in its May,
2013 Geochemical Characterization Report confirms the approach to be utilized. However,
while the approach is generally the same as described in Appendix C of the MPO, there will be
some aspects of material handling that may differ from the information provided therein as
supported by the later findings of SRK’s material characterization studies.

The overarching approach to waste rock material handling to control ARD will be to control the
movement of water through the waste rock stockpiles, in combination with continual diligent
monitoring and characterization of the waste materials produced to confirm SRK’s conclusion
that the majority of the material has a low ARD potential. As discussed in more detail below,
NMCC believes that depositing the small amounts of material with high ARD potential; i.e., the
transitional waste, when encountered, along with the large amounts of non-ARD materials will
further reduce the potential for the ARD materials to create acid. The buffering capacity of the
large volume non-transitional waste will neutralize the small volume transitional waste. Should
field characterization reveal that more ARD materials than anticipated are being generated the
materials handling plan will be adjusted to consider isolation, encapsulation and other means of
treatment to mitigate the potential for acid generation. The non-transitional waste will be used
as base material in any areas where it has been determined in the field that transitional
material should be segregated. However, as a practical matter, under normal circumstances
large volumes of non-transitional waste will typically be placed below, above, and all around
the transitional waste produced.

SRK recommended in its May 2013 report that, during proposed operations, specific controls
would be needed to collect storm water runoff from the waste rock stockpiles and that storm-
water diversions would be required to prevent run-on. SRK also recommended that covering
the waste rock stockpiles with a re-vegetated 36-inch cover at the end of mine life would
reduce infiltration of water and flux of oxygen into the facility, and thus, limit oxidation of
sulfide minerals. SRK also noted that migration of seepage from the waste rock stockpiles into
the underlying bedrock would be anticipated to be very small, or nil, because of the low
permeability of the andesite underlying the area. These recommendations have been
incorporated into NMCC’s design of its waste rock stockpiles.
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Figure 3-2 describes process that will be utilized in the NMCC'’s proposed waste classification
program during operations. Following the evaluation path shown in Figure 3-2, a determination
will be made as to classification, and periodic confirmation testing will be conducted.
Confirmation testing will include a field testing program for representative samples of the
cuttings, as determined by the qualified geologist or technician. The tests conducted will
include paste pH, saturated paste conductivity, and acid base accounting testing (total sulfur,
sulfate sulfur, and NP testing).

As described in more detail in Section 2.6.2.5 of Appendix C of the MPO, prior to blasting active
benches in the open pit, the drill cuttings from each drill blasthole will be inspected. Blasthole
drill cuttings will be visually inspected by a qualified geologist or trained technician prior to
blasting and removal of the material from the pit. The rock type, color, degree of oxidation,
sulfide content and other pertinent features will be noted and transferred to the bench plan
maps. All material characterized as oxide or low sulfide waste will be sampled for confirmation
testing. Material classified as low sulfide rock will be subject to periodic confirmation testing at
a frequency initially on one confirmation test for each five blastholes designated as oxide waste
rock. This frequency will be adjusted as ongoing testing and field observation continues to
demonstrate consistent reproducible results supporting visual waste classification. NMCC
anticipates a frequency of confirmation testing in the longer term to be one test for every 20
holes. Confirmation testing will be performed on-site using a Leco Furnace to evaluate the
classification determinations made.

Waste Rock Flagging and Routing

Waste rock from the open pit will be examined as benches are mined to identify sulfide bearing
transition material that may represent ARD potential. Specific procedures will be established
by the mine operations team when preparing for startup. However it is anticipated that the
procedures employed by the operation will be similar to the following description, which
follows standard mine geology practices and methods. The operations team will develop full
details after the team is assembled to begin startup of the mine. As requested by the state
regulatory agencies, NMCC will meet with them as plans develop to discuss the plan and
receive input prior to implementation.

The mine waste rock identification, flagging, and routing process will be similar to mine ore
control procedures and the two processes will be completed simultaneously. Identification,
digging plan design, field identification for operations, determination of destination and
placement, and routing of ore and waste materials will be the responsibility of the mine
technical services team, which typically includes geology engineering, and surveying disciplines.
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The mining and ore/waste classification cycle begins with blasthole drilling. At Copper Flat, all
benches mined will require blasting; therefore all areas mined will be drilled on a regular grid
pattern across the full width and length of each bench. Each blasthole will be assigned a unique
identification number (ID) for data tracking, and each will be surveyed and plotted onto a
blasthole location map that is spatially tied to a three dimensional (3D) model of the mine
geology. As holes are drilled and surveyed, the ID and survey coordinates of each blasthole will
be logged into a blasthole data base. After drilling, and before blasting, the geology of the
bench surfaces and exposed mine faces will be examined for key geologic parameters and the
geology mapped to the same scale as the blasthole maps. The blasthole cuttings will be visually
examined to determine rock type, sulfide content, and oxidation level and samples taken for
laboratory analysis. Data from field examinations will be logged into the blasthole data base
and plotted onto the blasthole map, with the analytical results added to the maps and the
database upon receipt from the laboratory. When the geologic and analytical data for a specific
area is complete, the technical services team will develop ore and waste zone boundaries and
identify material types that are subject to a specific routing plan, such as for ore transport or
transport of potential ARD material to the WRSP. The boundaries and material designations
will be transferred back to the blasthole maps and survey coordinates produced for identifying
material boundary lines in the field.

After blasting, and before excavation begins, the material boundary lines will be established on
the top of the broken rock by survey, and the broken rock visually examined again to determine
if any field adjustment in classification is needed. Field adjustments will be transferred to the
blasthole maps for record keeping. Even after having been blasted, the area will be closed to
excavation and material removal until all data is received and the “dig plan” is finalized by the
technical services team. When an area is opened for excavation of material, the specific ore
and waste boundary lines will be visually identified on the top of the broken rock and specific
material types designated with color coded flagging. Copies of the blasthole maps showing the
corresponding material types and boundaries will be provided to the mine equipment
operators for reference during material removal.

As excavation proceeds, the loader operators will selectively excavate specific ore or waste
material types following the dig plan established by the technical services team. Each haul
truck will be loaded with only the one type of material designated. After loading, the loader
operator will communicate the material type to the truck operator through an established
signal system. The material type loaded into the truck will designate a pre-determined
destination for the load. The truck operator will track loads by material type and destination
and the load information will be compiled and maintained by mine staff for reporting.
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Transitional Waste Material Disposal

Section 2.6.2.2 of Appendix C of the MPO provides that material classified as “transition waste”
will be isolated in a waste rock stockpile area and covered with a minimum of six feet of “non-
transition” material. SRK’s investigation determined that the transitional material to be
excavated will be less than 4% of the total volume of waste produced from the operation.
SRK’s analysis was performed prior to development of the mine plan proposed in this MORP
update for Copper Flat, NMCC’s DP application and Alternative 2 of the DEIS. Review of the
most recent geologic model and the mine plan indicates that transitional material will still be
produced at the same ratio relative to non-transition waste as determined during the SRK
investigation.

NMCC anticipates that the transitional waste will be produced in the first 8 years of operation
(approximately 5.4 million tons), with about half of it produced in the first 2 years. Some of this
material will be disposed of in WRSP-1, which located in the OSPDA. The remainder will be
disposed of in WRSP-2 and 3. During the same two years as much as 5.2 million tons of non-
transitional acid neutralizing waste material, will also be produced. Some of this acid
neutralizing material will be used as neutralizing material for those areas where transitional
material may be deposited. NMCC will lay a minimum 10 ft. of base of non-transitional waste
underlying the area where transitional material will be deposited in the WRSPs and ensure that
at least 10 feet of non-transitional waste surrounds the transitional waste in such a manner
that the transitional waste is not exposed to oxidation.

The remaining approximate 2.6 million tons of transitional material will be produced over years
3 through 8 at an average rate of approximately 433 thousand tons per year while at the same
time about 27.6 million tons, an average of 4.6 million tons of acid neutralizing non-transitional
waste will be produced. As such, the greatest volume of waste material generated, by far, will
be classified as un-oxidized high sulfide and/or un-oxidized low sulfide waste. As confirmed by
SRK’s waste rock characterization investigations, this material poses a low level, short-term risk
for ARD. While NMCC considers it unnecessary, and perhaps to some extent, contrary to the
desire to minimize potential acid generation, to isolate and concentrate that material in one
area, NMCC will continue to identify potential ARD generating waste during operations and
take steps to establish disposal areas within the WRSPs for this material ensuring that a
minimum of 10 ft. of non-transitional acid-neutralizing waste surrounds the transitional waste
within the WRSPs where the potential ARD generating material will be deposited. As a practical
matter, NMCC will ensure that non-transitional material is placed below, above and all around
the transitional material wherever possible, providing a thick neutralizing “blanket” around the
transitional material.

Quality assurance testing will also be performed in addition to the daily field sampling. Up to
10 archived blasthole samples will be randomly selected and subjected to paste pH, saturated
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paste conductivity, and acid base accounting testing (total sulfur, sulfate sulfur, and NP testing).
The testing will be performed by a third-party independent state approved laboratory. The
samples will be classified with respect to ARD potential on the basis of NP/AP ratio. The
samples will be located on the appropriate bench plan maps and the quality assurance test
classifications will be compared to the operational waste classification designations.

SRK has performed significant kinetic testing of waste materials since the time of submittal of
the MPO. Humidity cell testing results were first reported to NMED in SRK’s May, 2013 report.
Continued and more extensive humidity cell results were reported to NMED in February, 2014
in an SRK report titled “Humidity Cell Termination Report for the Copper Flat Project, New
Mexico.” These documents are included in this MORP update by reference. As indicated
earlier in this document, these studies provide the basis for NMCC’s mine waste
characterization and handling plans.

At the end of the mine life the waste rock stockpiles will be reclaimed in accordance with the
approved Reclamation and Closure Plan. As determined by SRK the majority of the waste rock
materials can be categorized as being inert from the standpoint of acid generation for about
twenty years before beginning to develop ARD potential if left uncovered. The anticipated life
of the mine is 11 years. The waste rock stockpiles will be covered with a minimum of 3 ft. of
soil. Therefore, covering the waste rock stockpiles with a minimum of 3 ft. of soil will mitigate
the potential for acid generation and impacts to groundwater.

3.4 Contemporaneous Reclamation —19.10.6.602.D.(15)(k)

The concept of operating for closure and contemporaneous reclamation are means by which
NMCC will strive to reduce erosion, provide early impact mitigation, limit costs and reduce final
reclamation work. NMCC is committed to maximizing these concepts at the Copper Flat Project
where feasible. It has designed mine facilities to employ contemporaneous reclamation to the
extent appropriate and practicable. Re-contouring, placement of cover materials and
revegetation will be implemented, where and when operational conditions permit in areas
where mine operation activities are discontinued.

Contemporaneous reclamation is integrated into the design and construction of the Copper Flat
facilities, in particular, the WRSPs. The WRSPs will be constructed in their final configurations
with the first lift built to occupy the projected footprint of each stockpile. All sequential lifts
will be set back to facilitate final out-slope grading and accommodate inter-bench slopes and
cross bench drainages as discussed in more detail in the Reclamation and Closure Plan. As each
lift is completed, any portion not needed for access to other lifts will be regraded, covered and
revegetated as soon as practicable. The top surface of each lift of the WRSPs will also be

THEMAC Es.. 311
14035




TN

N EMS:

constructed to a minimum final grade of 1 percent to minimize the final grading operations and
achieve positive drainage.

As discussed earlier, at Copper Flat there are several existing waste rock stockpiles (EWRSP-1,
2A and 2B, 3 and 4, see Figure 2-14, that were generated by Quintana during previous
operations. NMCC has incorporated these EWRSPs into its contemporaneous reclamation
efforts. EWRSP-1 and 2B will be reclaimed during operations as discussed previously and
described in the Reclamation and Closure Plan.

EWRSP-2A will be incorporated into new WRSP-1 during operations as it is constructed.WRSP-1
will be reclaimed per the Reclamation and Closure Plan. EWRSP-3 will be incorporated into the
process plant facility during operations. As such, it will be reclaimed along with WRSP-1 at the
end-of-life of the project. EWRSP-4 will be re-contoured and utilized as a laydown area during
operations and will be reclaimed at the end of mining. However, the side-slopes of EWRSP-4
will be reclaimed during operations as described in the Reclamation and Closure Plan to
mitigate against potential surface water impacts to Grayback Arroyo.

Opportunities for contemporaneous reclamation of the TSF are limited as they could interfere
with operations and could jeopardize dam safety. However, during operation of the TSF,
management of tails deposition while constructing the embankment will assist in achieving the
desired outslope grade to accommodate final reclamation grading. Also, in the later
operational period of tailings deposition, discharge of tailings from selected locations will be
used to relocate the supernatant pool to a location adjacent to the location of what will be
the post-closure spillway. This will reduce grading requirements and limit earthmoving
operations in areas where working conditions can be more challenging due to the presence of
soft and saturated tailings. Tailings discharge may also be used to create nominal surface
topography on the final top surface that will assist with developing a final drainage pattern.

NMCC may also decommission some access roads and other ancillary facilities prior to final
mine closure when determined to be no longer needed for mine operations.
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4.0 PERFORMANCE & RECLAMATION STANDARDS &
REQUIREMENTS - 19.10.6.603

The Reclamation and Closure Plan described above and in Appendix E has been developed to
meet the site-specific characteristics of the mining operation and the site. As indicated herein
previously, the current land uses in the area of the Copper Flat facility have been identified by
the BLM to include activities such as grazing, wildlife habitat and mining. Reclamation of the
disturbed area will result in post-mining land uses at Copper Flat that will be sustainable and in
keeping with previous historic uses. Aside from mining, grazing, wildlife habitat, and recreation
are the designations consistent with the surrounding land uses of the Copper Flat site and are
appropriate for the site upon reclamation. The Reclamation and Closure Plan is designed to re-
establish grazing in the area and allow for long-term use of the reclaimed areas by wildlife
known to historically use the area without affecting the potential for other uses such as mining
and recreation. This section describes how the Copper Flat operation will meet the
performance and reclamation standards and requirements of the Mining Act rules and the
NMED Copper Rules closure requirements.

4.1 Most Appropriate Technology and Best Management Practices-
19.10.603.A

NMCC has designed its operations and reclamation plans to protect human health and safety,
the environment, wildlife and domestic animals using Most Appropriate Technology (MAT) and
Best Management Practices (BMPs). MAT in mine operations is understood as the selection
and application of the most suitable mining technology to achieve the intended purpose while
reducing impacts to the environment. The selection of a MAT is typically accomplished in mine
feasibility studies that evaluate mining technologies, processes and operating methods. The
Copper Flat Project has been designed and will be operated using both MAT and BMPs based
on site-specific technical and economic feasibility. Mining technologies, processes and
operating methods proposed by NMCC are provided in Section 2.0.

BMPs are defined as any program, technology, process, siting criteria, operating method,
measure or device, which controls, prevents, removes or reduces impacts to the environment.
BMPs are accepted, effective and practical methods including structural or engineered control
devices, systems and materials as well as operational or procedural practices used to prevent or
reduce environmental impacts of ground disturbing activities. NMCC will meet or exceed
applicable state and federal reclamation requirements through application of MAT and BMPs.
NMCC has designed its operations and reclamation plans to use the most appropriate
technology for an open pit mine operation. Structural BMPs will be used to limit erosion and
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reduce sediment in precipitation runoff from proposed Project facilities and disturbed areas
during construction, operations and reclamation. These structural BMPs will include:

e Surface stabilization measures such as dust control, regrading, mulching, riprap,
temporary and permanent revegetation/reclamation and placing growth media;

e Run-on and runoff control and conveyance measures such as hardened channels, runoff
diversions; and

e Sediment traps and barriers such as check dams, grade stabilization structures,
sediment detention, sediment/silt fence and straw bale barriers and sediment traps.

e Apply water to control dust on haul roads and other disturbance areas;

e Interim seeding of stockpiles and surface disturbance areas;

e Use of certified weed-free seed and mulch;

e (Cleaning heavy equipment before entering the mine area; and

e Noxious weed monitoring and treatment.

BMPs will be employed at appropriate locations during mine construction, operation and
reclamation phases of the project and structures will be inspected periodically, with repairs
performed as needed. NMCC will limit disturbance and preserve existing vegetation to the
maximum extent possible. Additional details regarding structural and operational BMPs will be
included in the SPCC plan and the SWPPP permit required for mine operation.

4.1.1 Hydrologic Investigations at Copper Flat
Utilization of MAT and BMP to protect ground water and surface water is the dominant theme
in design, operation and reclamation at Copper Flat as it is the medium of greatest concern with
respect to potential for environmental impact. As such, all facets of the operation have been
designed to ensure water resource protection during operations and following reclamation.

NMCC and its water resource consultant, John Shoemaker & Associates (JSAI), have conducted
extensive hydrologic investigation of the Copper Flat site and the surrounding area in support
of NMCC’s permitting activities for the project. These activities include supplementing the
NMCC Abatement Plan previously submitted to NMED and the BDR submitted to NMED and
NM MMD, providing detailed analysis for the BLM EIS and supporting various requests for
information by the NM OSE.

NMCC has previously submitted to the various agencies, including NM MMD and NMED, JSAI's
document titled “Model of Groundwater Flow in the Animas Uplift and Palomas Basin, Copper
Flat Project, Sierra County, New Mexico, August 2014” (JSAI 2014c). This document, the
subsequent review documentation provided by NMCC and JSAI are, therefore, incorporated
into this MORP update by reference. The following information is a synopsis of the volumes of
information provided in the groundwater model documentation in an effort to provide specifics
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as required by the NMED Copper Rules and NMCC’s Discharge Plan application and has been
utilized in determining MAT for the site.

General Hydrogeologic Setting

The Copper Flat facility will be located in area that includes the following water-bearing
formations within the Animas Uplift: crystalline bedrock (andesite and quartz monzonite) in the
western part of the mine permit area, Santa Fe Group sedimentary deposits in the eastern part
of the mine permit area, and alluvium of upper Grayback Arroyo overlying the crystalline
bedrock and Santa Fe Group in the mine permit area. Figure 4-1 presents the water-bearing
formations at the facility, potentiometric surface contours and direction of groundwater flow,
selected monitoring wells, and topography. Figure 4-2 presents a geologic map of the facility
and surrounding area, and transects of hydrogeologic cross-sections.

Groundwater flow is mainly from west to east in the mine permit area, with groundwater
discharging from the crystalline bedrock as subsurface flow across the contact with the Santa Fe
Group, and as evaporation from the open pit. Monitoring wells designated as “dry” in

Figure 4-1 are shallow wells installed to depths of less than 60 ft. in the Upper Santa Fe Group.

The potentiometric surface contours in the vicinity of the existing open pit shown in Figure 4-1
demonstrate the open pit to be hydraulic sink. Cross-sections PA-PA’ and PX-PX’ presented in
Figures 4-2, 4-3 and 4-4 show groundwater flow in the crystalline bedrock in the vicinity of the
open pit. Hydrogeologic cross-sections presented in Figure 4-2 (i.e., TA-TA’ and TB-TB’) and
Figures 4-5 and 4-6 depict the Upper Santa Fe Group in the mine permit area. The crystalline
bedrock at the facility is relatively impermeable and groundwater recharge from local
precipitation to the crystalline bedrock is limited by low hydraulic conductivity. The
groundwater system at the facility conducts little water, and the eastern mine permit boundary
generally coincides with the East Animas Fault, shown in Figures 4-1 and 4-2, which acts as a
barrier to groundwater flow.

A portion of the original Grayback Arroyo watershed within the mine permit area now drains to
and includes the open pit. Grayback Arroyo is an ephemeral drainage in the mine permit area.
However, groundwater levels are close to the surface, and there can be base flow discharge to
Grayback Arroyo following wet periods. The cross-section A-A’, presented in Figures 4-2 and
4-7, show the alluvium of upper Grayback Arroyo overlying the crystalline bedrock and Santa Fe
Group in the mine permit area.

The Copper Flat porphyry copper-molybdenum deposit is hosted by the Cretaceous quartz
monzonite in the western part of the mine permit area (Figure 4-2). Faults to the north and
south of the mine permit boundary juxtapose the andesite with older, Paleozoic sedimentary
rocks. The eastern mine permit boundary generally coincides with the East Animas Fault, which
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FIGURE 4-1: Water bearing formations, Copper Flat Mine, Sierra County New Mexico.
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defines the eastern edge of the Animas Uplift. The Santa Fe Group deposits in the mine permit
area are located west of the East Animas Fault. As indicated above, Figures 4-5 through 4-7
present hydrogeologic cross-sections showing geologic formations, water-bearing formations,
and groundwater depths.

Most of the precipitation that recharges the groundwater system at the facility originates in the
upper part of the watersheds to the west of the mine permit area. The main groundwater
systems in the region are found in Santa Fe Group sedimentary deposits downstream of the
mine permit area, with groundwater conveyed through more permeable Paleozoic sedimentary
rocks located to the north and south of the facility. Runoff from Grayback Arroyo infiltrates the
Santa Fe Group sedimentary deposits downstream of the mine permit area.

4.1.2 Implementation of MAT and BMPs at Copper Flat
Table 4-1 presents a summary of the potential sources of water constituents, discharge types,
and locations at Copper Flat. Figures 2-2 and 2-14 show the locations of the potential sources
during operations. The potential pathways for migration of constituents to ground water
identified in Table 4-1 could potentially source from direct infiltration into the water bearing
formations, release of fluids to the surface, or run-on and runoff of precipitation through and
off of the site. NMCC has designed the Copper Flat facilities to maximally incorporate MAT and
BMPs to protect human health and the environment based on site-specific technical and
economic feasibility as discussed below.

Tailings Storage Facility (TSF)

The TSF will be a lined impoundment with an associated underdrain collection system and
underdrain collection pond for the impoundment and the dam. It will also include a water
reclaim or recycle system to increase water reuse. The TSF also includes a cyclone plant to
separate the tailings coarse and fine fractions and a surge pond to handle potential upset
conditions at its Copper Flat Project. The location of the proposed new TSF is shown in

Figure 2-2. Appendix A provides the technical design detail for the TSF. The TSF will be
constructed using the coarse tailings sands materials produced from processing the ore for its
mineral content. Whole tailings material will be transported via a pipeline from the processing
facility to the TSF and delivered to the cyclone plant where sands and slimes fractions will be
separated. The coarse or sand fraction of the tailings, or cyclone underflow, will then be
pumped to the TSF for use in construction of the dam. The slimes or fines fraction of the
tailings, or cyclone overflow, will be pumped to the TSF and deposited in the impoundment that
will form behind the dam. Storm water run-on will be diverted around the tailings
impoundment as shown in Figure 2-21. The diversion ditches are designed to be able to safely
pass the peak flow generated by the 100-year storm event. The tailings impoundment will be
lined with an 80-mil HDPE, or equivalent liner, placed on a minimum 12-inch thick liner
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TABLE 4-1

Potential Sources of Water Constituents, Discharge Types, and Locations

Potential Source

Discharge Type

Source Location

Tailings Storage Facility (TSF)

Tailings, process water and
impacted storm water

Southeast area of site

TSF cyclone plant surge pond

Tailings

Southeast area north of TSF

Tailings slurry pipeline conveyance

Tailings

Process Area to TSF Permit Area
Boundary

TSF water recycle system-under-
drain collection pond

process water and impacted storm
water

Eastern edge of site

TSF water recycle system pipeline
conveyances

Process water and impacted storm
water

TSF area to process water reservoir

Process water reservoir

Process water and impacted storm
water

East-central area of plant site

Impacted storm water
impoundment A

Impacted storm water and process
water

Plant site Area

Impacted storm water
impoundment B

Impacted storm water

Southwest corner of WS B

Impacted storm water
impoundment C

Impacted storm water

Southeast corner of WS C

Waste Rock Stockpile (WRSP)-1

Impacted storm water

Western side of Watershed (WS) A

WRSP-2

Impacted storm water

Western portion of WS B

WRSP-3

Impacted storm water

Eastern portion of WS B

Open Pit

Impacted storm water, mine water

Western side of site

Material handling and processing-
primary crushing

Process water

Central portion of site within WS A

Material handling and processing-
crushing and grinding

Process water

Central portion of site within WS A

Material handling and processing-
flotation and concentration

Process water

Central portion of site within WS A

Plant site sumps, tanks, pipelines
and truck and equipment wash units

Process water

Central portion of site within WS A

Packaged water treatment plant

Influent sanitary waste, treated
effluent water to the TSF

Central portion of site within WS A

Mobile Equipment Fuel Station

Petroleum Products-Diesel,
Gasoline, Oil

Central portion of site within WS A

bedding fill material. An underdrain collection system will be installed on top of the liner as

described in Appendix A to collect free water that drains from the contents of the

impoundment. The collected water will drain via a collection gallery into an underdrain

collection pond constructed at the foot of the impoundment dam outside of the dam structure

as shown in Figure 2-2 and the design document.
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A blanket underdrain collection system will also be installed under the dam to collect and water
that drains from the tailings sands used to construct the dam. As the dam drains its free water,
it will consolidate the sand material and add stability to the dam. The water captured by the
blanket underdrain will also be collected in the undrain collection pond. The underdrain
collection pond itself will have a double liner of 60-mil HDPE, or equivalent, and will be
equipped with a leakage collection system to detect and collect any leakage through the
primary liner layer.

The underdrain collection pond will also provide the collection point for surface water runoff
from the down-slope face of the dam. As shown in Figure 2-22, the dam will be constructed in
several phases. The dam will be constructed using an engineered material placement
technique known as “centerline” construction. During reclamation, inter-benches will be cut
into the face of the dam that will provide the location for the placement of runoff collection
ditches to capture runoff and route it to the runoff collection trench at the toe of the dam. The
runoff collection trench will be lined with 60-mil HDPE as described in Appendix A.

Water from the runoff collection trench will be routed to the underdrain collection pond. The
water from the pond will continually be pumped back to the process water reservoir for reuse
in processing. The pipeline that transports this water back to the process facility from the
underdrain pond will be installed within the lined runoff collection trench, around the TSF as
shown in Figure 4-8 and described in Appendix A. Should there be any leakage or spillage from
the pipeline, it will simply run back via gravity to the underdrain pond. The underdrain
collection pond will be sized to contain 24 hours of underdrain flow at maximum estimated
drainage rates from the dam and impoundment underdrains, as well as runoff from the
100-year, 24-hour storm event of 3.73 inches incident on the downstream dam face. The pond
capacity will be approximately 12.22 million gallons with 2 feet of freeboard.

The TSF will be equipped with a floating water reclaim barge located in the pond within the
impoundment. The purpose of the barge is to pump as much free water as possible gathered
within the impoundment back to the process water reservoir for reuse in the process. The
water reclaimed from the tailings impoundment will be transported back to the process facility
through a pipeline located within a trench lined with 60-mil HDPE that will provide secondary
containment in the event of a spill or leak in the line. This lined trench will also contain the
tailings pipeline that will transport whole tailings from the processing facility to the cyclone
plant describe above. The pipeline from the underdrain collection pond to the process facility
will combine with the barge reclaim water pipeline up-gradient of the TSF as shown in

Figure 4-8.

The TSF will also have an associated surge pond locate at the cyclone plant. The purpose of the
surge pond will be to capture and temporarily retain tailings materials in the event of a
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temporary upset in the cyclone plant and provide temporary storage in the event that an upset
occurs in the cyclone circuit. The surge pond will be lined with a 60-mil HDPE liner. Under
normal operating conditions the surge pond will be dry. However, it has been designed so that
it can hold flows for one-half hour from maximum upset conditions that occur at the process
facility plus maximum upset conditions at the cyclone plant both occurring during a 100-year,
24 hour precipitation event plus two feet of freeboard, all happening at the same time.
Dedicated pumps will begin to evacuate the surge pond to the TSF at a pre-determined capacity
of the pond within a half-hour of such an event occurring. In addition, the pumps will be tied
into the emergency diesel power system located on-site in case of power is lost to the facility.

The use of MAT and BMPs at Copper Flat will extend to reclamation and closure of the TSF as
described in detail in the Reclamation and Closure Plan. Surface re-grading of the tailings
impoundment at closure will be performed that will provide a stable configuration to minimize
ponding and promote conveyance of surface water. The final grade of the top surface of the re-
contoured impoundment will be at least 1.0% after accounting for the magnitude and location
of large-scale settlement of tailings.

Re-grading and contouring of the TSF to its post-mining configuration will begin at the end of
the project life after it has been determined that sufficient water has been removed by the
underdrain system. Because the Copper Flat TSF will be constructed with an engineered
underdrain system, prior to conducting final grading activities NMCC will ensure that adequate
drainage of the impoundment has occurred to ensure that large-scale settlement following
grading is minimized. Consolidation drainage into the underdrain system is anticipated to
continue at declining rates for a period following the cessation of tailings discharge operations.
Underdrain water collected will be pumped from the underdrain collection pond and disposed
of via evaporation utilizing active and passive systems as described in the TSF Post-Operations
Water Management Plan, Attachment E2, of Appendix E.

A 36-inch topdressing soil cover will be placed on the top surfaces of the tailings impoundment
and embankment out-slopes as described in Appendix E. The cover area will be seeded. Riprap
and other erosion control structures will be placed as necessary in the drainage channels.

Other Impoundments, ponds and reservoirs

All of the impoundments, ponds and reservoirs will be lined with synthetic liner materials as
described in more detail above and in Appendix B. In brief, the three impacted storm water
impoundments and the surge pond will be lined with 60 mil HDPE liners. The process water
reservoir will be double-lined with 60 mil HDPE liners and a leak collection system. There will
also be a number of runoff collection trenches and water conveyance ditches constructed at
Copper Flat to collect and convey water to the various water retaining structures as shown in
Figures 4-8 and 4-9 and described in Appendix A and B. The trenches will have a 60 mil HDPE
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liner, with exception of those trenches located at the WRSPs that are constructed into the
impermeable bedrock as discussed earlier herein. The use of this MAT and BMPs will
significantly mitigate against the potential for these structures being a pathway for migration.
All of the impoundments, ponds, reservoirs, and conveyance ditches are designed to eliminate
run-on and capture runoff to the maximum extent possible and contain storm events in
accordance with the requirements of the NMED Copper Rules as described in the NMCC DP
application during operations.

At reclamation/closure the impoundments, ponds and reservoirs will be decommissioned, the
liners ripped and buried in place and the areas regraded, re-contoured, covered with top
dressing and vegetated. The details of the reclamation/closure actions to be taken are
described in Appendix E.

Waste Rock Stockpiles

As discussed in more detail above, the waste rock stockpiles will be constructed over bedrock
that has a permeability of 10®cm/sec. As such, these areas will not require lining. While the
waste rock stockpiles represent a potential source of migration on constituents to ground
water, that potential is significantly mitigated by the natural barrier to migration that exists.
The waste rock stockpiles also represent sources of potential pathways for migration of
constituents to surface water. However, as discussed in detail above, each of the waste rock
stockpile areas will be constructed within a developed watershed designed to eliminate run-on,
control and capture runoff in a lined impoundment.

Surface water diversion ditches and swales will be constructed within the waste rock stockpile
areas to divert water to the impoundments at a controlled rate while reducing the potential for
ponding and infiltration. In addition, the WRSPs have been designed and will be constructed in
a manner to promote contemporaneous reclamation to the extent practicable such that 3 feet
of cover materials will begin to be placed on them, as discussed in Sections 3.4 and 4.2, and
Appendix E.

These MATs and BMPs utilized at the WRSPs will provide appropriate protection of human
health and safety, the environment, wildlife and domestic animals. During operations the
waste rock stockpiles will be constructed to facilitate re-grading during reclamation such that
inter-bench slope faces will be 3H:1V or flatter and shaped to enhance runoff and prevent
infiltration and ponding. Inter-bench slopes lengths will be no longer than 200 ft. The
composite overall slope, which includes the inter-bench slopes and benches, will be 3H:1V or
flatter.

All of the WRSPs will be reclaimed in accordance with the approved Reclamation and Closure
Plan. The side-slopes will be reconfigured, as needed to meet the requirements of the NMED
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Copper Rules and the Mining Act regulations. The details of the reclamation/closure actions to
be taken are described in Appendix E.

As discussed above, waste rock will be managed during operations based on NMCC'’s operations
material characterization program and predictive geochemical modeling. Contemporaneous
reclamation to the extent practicable, materials management and surface water control
measures will be used to maximize runoff, reduce infiltration, and reduce contact with the air,
thus minimizing the potential for acid generation. The top surfaces of the waste rock stockpiles
will be designed and constructed to a minimum final grade of 1%. The potential for ponding on
the final surface will be reduced by careful contouring of the surface.

The waste rock stockpiles will be reclaimed at the end of the life of operations by re-grading re-
contoured, as necessary, and a 36-inch soil cover will be placed over the stockpiles, unless
NMCC can demonstrate a thinner cover will resist erosion, sustain vegetation and be equally
protective of groundwater considering site-specific reclamation plans for the facility in
conformance with the NMED Copper Rules. The cover area will be seeded thereafter as soon as
practicable. The top surfaces of the stockpiles will be graded to promote positive drainage to
storm water conveyance channels. These channels and hydraulic structures will be designed to
control erosion on the top surfaces and out-slopes and safely convey storm-water off of the
stockpile areas. Cross bench drainages will be trapezoidal and constructed to safely convey
storm-water off reclaimed slopes for a 100-year precipitation event that results in the peak
discharge. Longitudinal slopes for these drainages will be 1 to 5 percent. Energy-dissipation
structures will be constructed at channel outlets to reduce erosive velocities where necessary.
Where possible, channels will be constructed to incorporate existing topography, grade
controls and exposed inert bedrock, which will promote long-term integrity of the structures.
The final designs will be adjusted for local conditions. Temporary erosion control measures will
be provided during the reclamation construction and early vegetation establishment periods.
These control measures include mulch, straw bales, silt fences and minor corrective re-grading,
as necessary.

Process Area

The process area also represents a source of potential migration of constituents to ground
water and surface water. With respect to ground water, the potential pathways for migration
exist largely in the form of process water handling within the process, in particular at sumps
that hold and transfer water from one part of the process to another. The sumps in the process
area, including the crushing and grinding and flotation and concentrating areas, are designed
and will be constructed using MAT techniques such as water-stops and single monolithic pours
to reduce the likelihood of release.

With respect to the potential for release to surface water, the process area will be constructed
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within a developed watershed that will be graded such that run-on will be eliminated and
runoff will be controlled and captured in the lined impacted storm water impoundment A, as
shown in Figure 4-9. Water from all of the process facilities, material handling areas, parking
areas, storage areas, chemical and fuel inventory areas and pipeline surface areas will be
routed to the impoundment.

Also, as noted above, tailings from the process facility will be transported through a pipeline to
the cyclone plant. The tailings pipeline will be laid within the same trench as described above
that will contain the water reclaim line from the TSF to the process water reservoir. This
trench, shown in Figures 4-8 and 4-9, will provide secondary containment for all process water
in the event of an upset condition in the process area and/or a significant precipitation event
that may cause the process water reservoir to overflow. As discussed in detail in Appendix C,
the process area has been designed such that all process water can be captured into this
“secondary containment trench” and routed to the surge pond described above. From the
surge pond, captured process fluids will be pumped to the TSF.

4.2 Contemporaneous Reclamation —19.10.6.603.B

The concept of contemporaneous reclamation, operating-for-closure, or “designing for
closure”, is a means by which NMCC will reduce erosion, provide early impact mitigation, limit
costs and reduce final reclamation work. NMCC is committed to maximizing this type of
reclamation at the Copper Flat Project where feasible. It has designed mine facilities to employ
contemporaneous reclamation to the extent appropriate and practicable. Section 3.4 of this
MORP update and the Reclamation and Closure Plan contain a detailed discussion of the
contemporaneous reclamation activities that NMCC will undertake to take maximal advantage
of site-specific conditions accomplish optimal closure of the site at the end of the mine’s life.

4.3 Assure Protection —19.10.603.C

NMCC has designed its Operations and its Reclamation and Closure Plan to assure protection of
human health and safety, the environment, wildlife and domestic animals. Mine development
and operation activities will also be implemented to assure that protection.

4.3.1 Signs, Markers and Safeguarding — 19.10.6.603.C.(1)
NMCC will implement and maintain safeguarding measures such as signs, markers, fences and
barricades to protect the public, wildlife and domestic animals from potentially dangerous
areas associated with the Project. Access to the permit area will be controlled at all times
during mining operations and reclamation phase to protect the public from possible injury due
to operating conditions such as heavy equipment and truck traffic. All personnel entering the
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site will be checked in, receive site-specific safety training and will be escorted by trained
personnel.

Shafts, Adits or Tunnels — 19.10.603.C.(1)(a)

This Section does not apply to the Copper Flat Project as no underground workings are
proposed. However, some historic underground mine workings exist within the permit area
and will remain at closure. These historic workings have been and remain the responsibility of
federal government. Nonetheless, because the existence of these workings have the potential
to attract interest as a result of the increased activity at the site, NMCC will work with the BLM
to ensure that they are appropriately safeguarded from unauthorized entry.

Warning Signs — 19.10.6.603.C.(1)(b)

NMCC will comply with the specific standards and regulations with respect to warning signage
for mine operations and visitors as required by MSHA. Appropriate warning signs will be
posted at strategic locations at the Copper Flat Project site around the perimeter and across the
mine permit area beginning with the initial construction period, through mine operations until
the completion of reclamation, as appropriate. Other markers or signs may be posted based on
the facilities or activities at specific times.

Access Restriction to Hazardous Areas — 19.10.6.603.C.(1)(c)

All hazardous areas within the perimeter of the proposed permit area, such as ponds, electrical
installations, power lines, reclaimed areas, explosives storage areas, etc., will be fenced and
posted with appropriate warning signs.

Permit Area Boundaries — 19.10.6.603.C.(1)(d)

The mine permit boundary will be fenced and posted with signs warning of unauthorized entry
and stating the appropriate hazard warning. A single public access point will be established at
the main entrance to the mine site. Fences and locked gates will be placed at all secondary
road entrances to the proposed permit area.

Main Entrance Signage — 19.10.6.603.C.(1)(e)

The main entrance to the site will have a security guard in a gatehouse to stop and check in
personnel and visitors. Signs will be posted at the main entrance identifying the Project, the
operator and a telephone number and other contact information in the event of emergencies
related to the mining operation.

4.3.2 Wildlife Protection — 19.10.6.603.C.(2)

Construction, operations and reclamation phases of the Project will not impact critical habitat
for wildlife based on wildlife studies conducted on site. Physical disturbances will be limited to
only those areas needed for mine facilities and access, minimizing impacts to surrounding
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habitat that may be used by wildlife. Construction activities such as land clearing and surface
disturbance will be conducted, to the extent practicable, in a manner to minimize disturbance
to active bird nests and/or birds’ young, if possible, and to prevent habitat destruction
whenever possible. The services of qualified biological consultants will be retained to provide
assistance to NMCC in evaluating areas prior to the occurrence of construction disturbances to
provide recommendations on the manner to proceed in the event of the presence of active
nests during construction. Reasonable attempts will be made to minimize disturbances to
active nests and/or mating bird pairs. Electric transmission or physical power poles will be
constructed in a manner to protect raptors from potential electrocution hazards.

NMCC will take measures to minimize adverse impacts on wildlife and important habitat,
including the installation of fencing around the perimeter of the permit area boundary to
restrict humans and livestock entry to the Project area. Special wildlife exclusion fencing will
be used in specific high hazard areas such impoundments, electrical substations and reagent
areas. Gates and/or cattle guards will be installed along roadways within the proposed permit
area, as appropriate. Because all of the impoundments and ponds are lined with HDPE it will be
necessary to make every effort to deter access by wildlife and domestic animals and keep them
off of the liner in order to protect its integrity and minimize the potential of puncture. At more
remote locations at the site where there is less human activity and wildlife and domestic
animals may be more likely to be enticed, it may be necessary to provide additional barriers
such as individual exclusionary fencing to deter trespass. All of the ponds and impoundments
(with the exception of the tailings impoundment) have been designed with an escape ramp so
that an animal that may find its way into the pond may be able to get out.

Reclamation of the site will be performed with the goal of re-establishing the land use of the
site as grazing and wildlife habitat, as it is today. Grading, re-contouring, covering and re-
establishing vegetation at the site in accordance with the approved Reclamation and Closure
Plan will allow NMCC to meet this goal.

4.3.3 Cultural Resources — 19.10.6.603.C.(3)

NMCC conducted cultural resource investigations as part of its baseline data gathering efforts
to develop the information needed to assess the potential impacts of the proposed project on
cultural resources and to meet compliance requirements for applicable State and Federal
regulations, particularly Section 106 of the National Historic Preservation Act as part of its
baseline data gathering efforts (Intera 2012). These investigations were conducted in
accordance with State and Federal standards, and included survey and tribal consultation.
Section 3.13 of the BLM DEIS contains a detailed discussion of the cultural resource
considerations applicable to the Copper Flat Project.

In its evaluation in the DEIS, the BLM determined that there would be a significant impact to
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historic properties from development of the Copper Flat Project that would result in an adverse
effect to historic properties. The majority of these impacts would occur due to facility
construction, surface activities at the mine area, removal of mineralized ore, and traffic. BLM
has determined that prior the commencement of any mine development activities that it will
complete Section 106 consultation with the Advisory Council on Historic Preservation, State
Historic Preservation Office (SHPO), Tribes, and NMCC. The purpose of the consultation will be
to develop measures to avoid, minimize, or mitigate the adverse effects to historic properties.
A Programmatic Agreement (PA) will be developed for signature by the parties, which will
document the measures to be implemented. The following measures to avoid, minimize, or
mitigate adverse effects are examples that may be considered and included in the PA:

e Conducting data recovery excavations of archaeological sites;

e Fencing of sites and activity areas to prevent impacts;

¢ Implementing a monitoring program to ensure avoidance measures are effective, and to
modify such measures if not effective;

e Implementing standard best management practices during construction and operations
activities to control erosion and changes to erosion patterns;

e Training of NMCC construction, operations, and reclamation personnel and contractors
to recognize when archaeological resources or human remains have been discovered, to
recognize when inadvertent damage has occurred to a resource, to halt ground
disturbing activities in the vicinity of the discovery, and to notify appropriate
personnel; and

e Educating NMCC personnel and contractors on the importance of cultural resources, the
laws and regulations protecting cultural resources, the need to stay within defined work
zones, and the legal implications of vandalism and looting.

The PA will describe the processes to be followed in the event that previously unknown cultural
resources or human remains are discovered during construction or operation of the selected
alternative, and will address processes to be followed in the event that inadvertent physical
damage to an historic property occurs. While the effects to the resources will remain, the PA
and the measures contained within it will resolve these effects and reduce the significance of
the impacts. The PA will address all effects to historic properties, and will document NMCC's,
the BLM’s, and other regulatory agencies’ commitment to ensure that the mitigation measures
are implemented.

NMCC is committed to this PA process. Roads and project facilities at Copper Flat will be sited
as much as possible to avoid cultural resource impacts. If avoidance is not possible or is not
adequate to prevent adverse effects, NMCC will undertake data recovery from such sites.
Development of a treatment plan, data recovery, archeological documentation and report
preparation will be based on the Secretary of the Interior's “Standards and Guidelines for
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Archeology and Historic Preservation,” 48 CFR § 44716 (September 29, 1983), as amended or
replaced. If an unevaluated site cannot be avoided, additional information will be gathered and
the site evaluated. If the site does not meet eligibility criteria as defined by the New Mexico
SHPO, no further cultural work will be performed. If a site meets eligibility criteria, a data
recovery plan or appropriate mitigation will be completed.

An archaeologist will be consulted prior to and during construction to advise NMCC and its
contractors and to issue clearances, as necessary, for construction activities and provide
guidance and expertise to ensure the protection of cultural properties. The appropriate agency
will be notified immediately if additional cultural sites are discovered during these activities.
Mitigation strategies will be developed in consultation with the agency.

434 Hydrologic Balance — 19.10.6.603.C.(4)
NMCC has planned and designed operations of the Copper Flat facility in such a manner to
minimize change to the hydrologic balance in the permit area and potentially affected areas. As
discussed in Section 3, above, the resulting post-mining reclamation hydrologic balance will be
similar to the pre-mining hydrologic balance. The following discussion addresses the methods
by which NMCC will ensure this balance occurs.

Non-point Source Surface Releases of Acid or Other Toxic Substances —19.10.6.603.C.(4)(a)
NMCC has designed and will operate the Copper Flat facility such that no releases of acid or
other toxic substances will occur. To the extent that unanticipated releases may occur, all such
releases will be contained within the permit area. Because the design of the facility
contemplates retaining all surface flows in impoundments and/or ponds with no release of
surface flows from the disturbed area, no treatment will be required. Sources of potential non-
point source surface water drainage at Copper Flat include; the mine pit, the process plant
area, the WRSPs and the TSF. All of these areas and their surface water protection features
have been discussed earlier herein.

Surface water drainage in the area of the open pit is into the OPSDA. As such, no non-point
source or releases off of the permit area from this location can or will occur as the open pit will
act as a hydrologic sink for surface and ground water during and after operations.

The likelihood of acid generation from waste rock is very small (as discussed in Section 3.3,
above); therefore, its release as a non-point source to the surface unlikely. NMCC has designed
waste handling and disposal plans for the WRSPs as discussed in Sections 2.2.11 and 3.3.2.
Surface water runoff and surface water that may manifest itself as a “seep” in the WRSP that
could result from percolation of precipitation through the stockpile will be captured in runoff
collection trenches and routed to lined impoundments. Water captured in these
impoundments will, in turn, be evacuated to the double-lined process water reservoir located
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in the process plant area, within thirty days of capture (per the NMED Copper Rules) for use in
the process. Therefore, non-point source releases from the WRSPs will not occur.

In addition to the WRSPs that will be constructed per NMCC’s proposal, there are four existing
waste rock stockpiles on-site, i.e., EWRSP-1, EWRSP-2A and 2B, EWSRP-3 and EWRSP-4 as
shown in Figure 2-2. EWRSP-1 and EWRSP-2B are located in the OPSDA and, as such, will not
contribute non-point source releases during operations. EWRSP-2A is located in the area where
WRSP-1 will be constructed and will be incorporated into it during operations. Thus, it will not
contribute non-point source releases during operations. However, currently the westernmost
edge of EWRSP-1 and the northernmost edge of EWSRP-2A may be contributing surface water
runoff away from the site. NMCC will reclaim these areas as described in the Reclamation and
Closure Plan so that no non-point source releases occur from them.

As shown in Figure 2-21, the TSF is designed so that no non-point source releases occur from
the facility. Run-on into the location of the TSF will be diverted around and away from the TSF.
Tailings water will be retained in the lined impoundment behind the dam and will be recycled
utilizing a floating water reclaim barge in the impoundment and an underdrain collection
system at the bottom of the impoundment. Drainage collection trenches will be constructed on
the out-slope side of the tailings dam to capture and direct runoff to the lined underdrain
collection pond. An underdrain collection system will also be placed under the dam to collect
water that drains from the dam and routed to the pond. The water in the pond will be pumped
back to the process water reservoir for reuse in the process. Therefore, there will be no non-
point source releases from the TSF.

Surface water runoff from the process plant area will be captured in a lined impoundment.
That water will also be pumped to the process water reservoir for use in the process. Sources
of potential non-point source releases in this area include the primary crusher and ore storage
pile, the grinding and concentrator facilities, the reagent storage areas and two existing waste
rock stockpiles, EWRSP-3 and EWRSP-4. . All surfaces will be graded to drain into contained
area or impoundment. Therefore no non-point source releases will occur from plant area.

EWRSP-4 will be graded and contoured to be utilized as an equipment lay-down area. Runoff
from EWRSP-4 will be routed to the mine pit during operations. The southern exterior of
EWRSP-4 will be reclaimed during operations as described in the Reclamation and Closure Plan
to ensure that no non-point source surface releases of acid or other toxic substances occur.

Control of Suspended Solids — 19.10.6.603.C.(4)(b)

Sediment control will be achieved by the use of BMPs to stabilize the site and ensure that the
permit area does not contribute suspended solids above background levels, or if applicable
above the Water Quality Control Commission’s standards, to intermittent and perennial
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streams. All of the water courses in the permit area and the potentially affected areas are
ephemeral, flowing only in response to precipitation events. This condition notwithstanding,
the following types of BMPs may be utilized and maintained, as needed during construction,
operation and reclamation/closure of the facilities:

e Fiber rolls (waddles)

e Ditches/swales

e Diversion channels

e Energy dissipaters

e Slope drains

e Sediment traps and fences
e Stilling basins

¢ Impoundments and ponds

A SWPPP will be developed for the permit area that outlines the mechanisms to control storm
water run-on and runoff from disturbed areas. The SWPPP will be based on the final mine
design. Mine employees will be trained to its requirements prior to commencement of
construction and/or mining operations.

Roads will be constructed with a center crown to direct storm water to the side ditches. The
ditches will have sediment control features such as water bars, fiber rolls or other traps to
reduce sediment if the water enters an arroyo. These sediment control devices will be placed
around construction or operational areas for temporary surface disturbance activities. Grading,
revegetation, where appropriate and/or necessary and concurrent or contemporaneous
reclamation will also be utilized as sedimentation control mechanisms.

Background Surface Water Quality — 19.10.6.603.C.(4)(c)

As part of the baseline study previously submitted, NMCC installed a surface water sampler
where Grayback Arroyo enters the proposed mine permit boundary. The sampler is designated
as SWQ-1 in Figure 8-7 of the BDR. This sampler was dry on each quarterly sampling event
during the baseline study. However, continued sampling has continued since that time and any
results that become available will be reported to establish background surface water quality.

Diversions of Overland Flow — 19.10.6.603.C.(4)(d)

NMCC’s design of the Copper Flat facility includes several diversion structures to control
overland flow of water at the site including runoff control and diversion ditches at the WRSP
facilities, in the plant process area and at the TSF. The design specifications for these structures
can be found in the various Appendices included in this MORP update. These structures have
been designed and will be constructed and maintained to minimize adverse impacts to the
hydrologic balance and assure public safety in accordance with the requirements of the

NEW 4' 2 5
THEMAC &=...

14061



TN

N EMS:

performance and reclamation standards and requirements of the Mining Act regulations and
the requirements of the NMED Copper Rules.

Slope stability is of utmost importance in construction and operation of the Copper Flat facility.
None of these structures will be located so as to increase the potential for landslides. All of the
structures are designed to safely pass the peak runoff from a 100 year, 24 hour precipitation
event and have been certified by a professional engineer registered in New Mexico as having
been designed in accordance with 19.10 NMAC and the NMED Copper Rules. A complete set of
diversion design documents will be kept on-site for inspection by the Director or his designee.
When no longer needed, upon completion of reclamation/closure of the site, temporary
diversions will be removed.

4.3.5 Stream Diversions — 19.10.6.603.C.(5)
NMCC does not propose to construct any stream diversions at the Copper Flat facility. There is
a permanent existing diversion of Grayback Arroyo, an ephemeral watercourse that transects
the site from west to east that will be maintained to continue to divert water safely around and
through the site. NMCC has performed a diversion analysis to determine the ability of this
diversion to protect the site. The report of this analysis is contained in Appendix D of the MORP
update. The 24-hour storm flows for 100-year, 200-year and 550-year return periods were
evaluated for the existing diversion structure. The report concludes that the existing diversion
structure is protective of the site. The report also recommended minor repair and maintenance
of the upstream inlets of the culverts located at the roadway and pipeline crossing (see Drawing
0000-CI-103 in Appendix D). NMCC will conduct said repair and maintenance at the beginning
of construction.

4.3.6 Impoundments — 19.10.6.603.C.(6)
NMCC’s design of the Copper Flat facility includes several impoundments, reservoirs and ponds,
as shown on Figures 2-2 and 2-14, including three impacted process water impoundments, one
process water reservoir, one tailings storage impoundment, one underdrain collection pond
and one surge pond. The design specifications for these structures can be found in Appendix A
and B. In addition, there will be an evaporation pond constructed after the end-of-life of the
mine to provide long-term passive capture and evaporation of residual fluids that may be
produced from the tailings impoundment. This pond will be constructed essentially as an
extension of the underdrain collection pond, expanding its size and capacity as described in
Appendix E. The liner system of the underdrain collection pond will extended to the
constructed evaporation pond. As such, the design of the pond is the same as that for the
underdrain collection pond, except that it will be more shallow in depth as described in
Appendix E. The design of the underdrain collection pond is described in Appendix A.
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These impoundments have been designed and will be constructed and maintained to minimize
adverse impacts to the hydrologic balance, protect adjoining property and assure the safety of
the public in accordance with the requirements of the performance and reclamation standards
and requirements of the Mining Act regulations and the requirements of the NMED Copper
Rules.

As shown in the design documents provided herewith, all of the impoundments, ponds and
reservoirs (except the tailings impoundment) meet or exceed the design requirements of
Section 19.10.6.603.C.(6)(a)(i through ix). The tailings impoundment meets or exceeds the
design requirements specified by the OSE. When no longer required, the impoundments,
ponds and reservoirs will be reclaimed in accordance with the Reclamation and Closure Plan.

4.3.7 Minimization of Mass Movement — 19.10.6.603.C.(7)
All slopes, embankments and the stockpiles will be designed, constructed and maintained to
prevent the potential for mass movement both during operations and following closure.
Details of the WRSP and TSF designs are presented in Section 2.

4.3.8 Riparian and Wetland Areas — 19.10.603.C.(8)
Disturbance to riparian and wetland areas at Copper Flat will be minimal. The Copper Flat
Project area is primarily a terrestrial habitat with limited riparian and wetland habitats. The
primary riparian areas are associated with the Grayback Arroyo and the established diversion.
Arroyo areas within the proposed permit area boundary occur along Grayback Arroyo, the
diversion channel, and pit lake. The arroyo vegetative cover has the highest woody plant
density within the proposed mine area. The majority of vegetation within this land cover
consists of shrubs, with Emory’s baccharis (Baccharis emoryi) being the most abundant. Burro
bush (Hymenoclea monogyra) is also frequent in Grayback Arroyo. Grasses make up 24 percent
of the relative vegetation cover, with vine mesquite (Panicum obtusum) being the most
abundant. Other vegetation found in Grayback Arroyo includes desert willow (Chilopsis
linearis), Goodding’s willow (Salix gooddingii), cottonwood, four wing saltbush (Atriplex
canescens), and salt cedar (Tamarix spp.) (BLM DEIS 2015, Section 3.11.1.1, pg 3-142,143). This
variety and distribution of vegetation in this area of the arroyo is quite typical of the riparian
habitat throughout the area in the arroyos in the vicinity of the site.

NMCC operations will not change the existing surface water flow conditions and will maintain
the existing hydrologic conditions that support the riparian areas. All riparian areas will be
managed appropriately according to state and federal requirements.

Mining operations will involve the drawdown of groundwater from the pumping of water from
the fresh water well field that will provide a portion of the water required for processing.
However, none of the hydric soils at the mine site or elsewhere in the potentially affected area

THEMAC Es.. 4-27
14063




TN

N EMS:

will be affected by that drawdown. Hydric soils in the wetlands along the arroyos and other
water courses in the area do not rely on groundwater. They have an alternative source of
water, such as flooding from surface water runoff or a perched water table.

The BDR (Intera 2012) indicates that during mine area surveys, two locations within the
proposed mine area boundary appeared to meet wetland conditions as defined by the Clean
Water Act (i.e., dominance byhydrophytic vegetation, hydric soils, and wetland hydrology).
One of these areas is a small cattail wetland adjacent to the pit lake. The second wetland area,
a patch dominated by Goodding’s Willow, is estimated to be 1.5 acres in size. It is located
within the mine at the bottom of Grayback Arroyo just below the culvert where the pit access
road crosses Grayback Arroyo. Seep willow (Baccharis salicifolia) also occurs here (BLM 2015
DEIS, Section 3.11.1.1, pg 3-145).

Hydric soils of the small cattail wetland adjacent to the pit lake will be removed at the outset of
operations since pumping of the pit lake will be necessary prior to mining and continuously
throughout the life of the mine. This small wetland will be mined out when the pit is deepened
so no surface soils will remain. As discussed in Appendix E, this small wetland will be replaced
with the addition of two small water retention basins east of EWRSP-1. The second wetland
area near the main mine entrance will not be affected by drawdown associated with activities
at Copper Flat because it will be outside of the drawdown area. This area overlies the andesite
bedrock of the Animas Uplift. As a result, there is no aquifer underlying the surface (BLM DEIS,
November 2015, Section 3.8.2.1.1, page 3-110).

Engineering designs provided in the Reclamation and Closure Plan have set a minimum 50-foot
set-back from Grayback Arroyo for the final reclamation footprints for GMSP-2, GMSP-3,
WRSP-2, and WRSP-3 footprints and a 25-foot set-back for EWRSP-1. Riparian areas delineated
at the plant area will not be disturbed and the land bridge will remain which will be protective
of the Gooding’s Willow community in Grayback Arroyo east of the mine entrance.

4.3.9 Roads —19.10.6.602.C.(9)

For the most part, existing haul roads will be utilized to haul material to the crusher, stockpiles
and WRSPs. Some minor realignment of these roads may be necessary and road widths will
vary. Roads will be constructed and maintained to control erosion. Drainage control structures
will be used, as necessary, to control runoff and minimize erosion, sedimentation and flooding.
Drainage facilities will be installed as road construction or extension progresses and will be
capable of passing a 10-year, 24 hour precipitation event. Culverts and drainage pipes will be
constructed and maintained to avoid plugging, collapsing or erosion.

Haul roads are not expected to create new disturbances, as they will be constructed on
previously disturbed land. Mined material will be hauled to the WRSPs and the mill using
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conventional mining haul trucks. The on-site service roads will be designed for easy access and
traffic movement within the operations area. No roads will be constructed that cross
intermittent or perennial streams. Access to the project area is via an existing county road
(Gold Dust Rd./Co. Rd. Bo27) which will remain following closure. Prior to final closure, the
State of New Mexico and the BLM will determine which other roads will be made permanent in
the project area to conduct post-closure monitoring or provide adjacent landowner access. A
number of pre-1981, primitive roads currently exist within the proposed project boundary.
Some of these roads will not be utilized during the proposed operations and will remain.

4.3.10 Subsidence Control - 19.10.6.603.C.(10)

No underground or in situ mining are proposed to be conducted at Copper Flat. Therefore,
subsidence control is not a consideration for the Copper Flat Project.

4.3.11 Explosives Blasting — 19.10.6.603.C.(11)
Blasting will be conducted in a manner to prevent injury to persons or damage to property not
owned by the operation. The generation of fly rock will be minimized to ensure that it is
confined to the permit area. Blasting will be limited to the daylight hours and performed by
trained and certified blasters. Safe seismic disturbance and air blast limits will be established to
prevent damage to buildings.
Blasting agents and explosives such as ammonium nitrate and diesel fuel will be stored onsite in
bins and tanks. Detonators, detonating cords, boosters, caps and fuses will be stored in two
separate magazines. Ammonium nitrate will be stored in a 75-ton capacity, 3,000 ft3 silo. All
explosive materials will be stored away from the plant site in compliance with MSHA, New
Mexico State Mine Inspector’s regulations, Bureau of Alcohol, Tobacco and Firearms (BATF),
and U.S. Department of Homeland Security requirements. The magazines will be situated away
from occupied buildings in compliance with the BATF and each magazine will be secured with
two locks (see Figure 2-2).

Appropriate warning signs will be placed in such a way that a bullet passing through the sign
will not strike the magazines. NMCC employees who use and handle explosives will do so in
accordance with MSHA regulations and will meet all BATF, MSHA and state qualification and
certification requirements. All transportation of explosives will meet MSHA and state
requirements. An inventory will be kept of all explosives received into and distributed out of
the magazines.

4.4 Site Stabilization & Configuration — 19.10.6.603.D

The permit area will be stabilized to minimize future impact to the environment and protect air
and water resources. The final surface configurations of the disturbed areas subject to
reclamation/closure will be suitable to achieve the post-mining land uses in accordance with
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the approved Reclamation and Closure Plan. Contemporaneous reclamation actions
undertaken at Copper Flat during operations will have a positive impact on site stabilization,
configuration, and final reclamation. Contemporaneous reclamation is discussed in more detail
in Section 3.4. Appendix E contains a more detailed discussion of the steps to be taken to
stabilize and configure the site so as to achieve the post-mining land use. These steps are
summarized below.

4.4.1 Final Slopes and Drainage Configuration — 19.10.6.603.D.(1)
The final slopes and drainage configuration of the reclaimed areas are designed to be
compatible with the post-mining land use. The reclamation design is driven by the
requirements of the NMED Copper Rules as well as the Mining Act regulations to promote slope
and drainage stability. Consideration will be given to providing a diversity of topographic relief
that assists in promoting vegetation diversity within the prescriptive context of the NMED
Copper Rules thus providing a geomorphic component to the design. For example, the
topographic disturbances, slopes, and other aspects of the disturbed project areas will be
contoured to blend in with the surrounding topography to the extent practicable within the
constraints of the NMED Copper Rule. Final slopes will be 3H:1V or shallower and will be
restructured to resemble existing topography to the extent practicable. A few areas may have
steeper slopes and would be stabilized by physically with coarser materials to add to general
diversity and stability. Flatter disturbed areas (slopes of 4H:1V or less) will be minimally
regraded to restore an appropriate drainage system and revegetated. Re-grading will be
completed to direct water away from out-slopes, particularly on the WRSPs and the TSF.
Where possible, the size and shape of new channels will approximate former drainages. All
drainage channels, ditches and earthen water control structures will be revegetated and/or
protected from erosion by riprap, sediment traps or other BMPs.

4.4.2 Backfilling — 19.10.6.603.D.(2)
The impoundments, ponds and reservoirs constructed at the site will be backfilled with
embankment materials and re-contoured and reclaimed to blend into the natural topography.
Because the Copper Flat deposit must be mined sequentially from top to bottom, NMCC will
not backfill the pit.

4.4.3 Minimizing Mass Movement — 19.10.6.603.D.(3)
All reconstructed slopes and embankments of the WRSPs and TSF are designed and will be
constructed and maintained to prevent the potential for mass movement. The Reclamation
and Closure Plan contains the design details in Section 2 of Appendix E.

44.4 Acid and other Toxic Drainage Formation — 19.10.6.603.D.(4)

Section 3.3 provides a discussion of the measures that will be taken to reduce, to the extent
practicable, the formation of acid and other toxic drainage that may otherwise occur following
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closure to prevent releases that cause federal or state standards to be exceeded. NMCC’s
waste characterization efforts confirm that the likelihood of the formation of acid from the
Copper Flat Project is very small (SRK 2013). NMCC’s material handling, waste classification,
waste rock flagging and routing and transitional waste materials disposal plans, as discussed in
Section 3.3, to be implemented during operations, will prevent the formation of acid and other
toxic drainage following reclamation/closure.

4.4.5 Non-Point Source Releases — 19.10.6.603.D.(5)

Section 4.3.4 provides a discussion of the measures that will be taken to ensure that there will
be no non-point source surface releases of acid or other toxic substances during operations.

4.5 Topsoil (Topdressing or Cover Material ) —19.10.6.603.E

An important feature of “topsoil” is the presence of decomposed organic matter and bacterial,
fungi, and other organisms that make the topsoil biologically active. These organisms are
important to critical soil processes such as decomposition of organic matter and rendering
nitrogen and other nutrients into plant-available forms. The alluvial sediments that will be
stockpiled at Copper Flat for use in reclamation are unlikely to contain sufficient organic matter,
nutrients and biological activity to support reclamation at the time of stockpiling but they are
likely to contain adequate fine grained sediments (i.e., silts and clay) to provide water holding
capacity when used as growth media (BLM DEIS page 3-41). As such, the discussion of “topsoil”
in the context of salvaging materials for use in reclamation of the Copper Flat site reflects the
nature of the materials available to stockpile. It is, therefore, more appropriate to refer to the
materials utilized as cover material for reclamation and closure of the site as “topdressing” or
“growth media.” Additional information regarding the cover growth material requirements for
reclamation is provided in Section 3.1 and 5.5 of Appendix E.

4.5.1 Topdressing Suitability — 19.10.603.E.(1)
The suitability of topdressing/cover materials is based on the material’s ability to provide
erosion control, sustain vegetation, and reduce net infiltration. In general, soils and underlying
colluvial and alluvial materials in the permit area are considered suitable and have no chemical
limitations for growth of native and adapted reclamation species.

The NMED Copper Rules, 20.6.7.33.F.(2) NMAC, require that the proposed soil cover system be
designed to limit net-percolation by having the capacity to store at least 95 percent of the long-
term average winter (December, January and February) precipitation or at least 35% of the
long-term average summer (June, July and August) precipitation, whichever is greater as
determined by utilizing field or laboratory test results or published estimates of available water
capacity. The suitability of topdressing cover materials to meet this standard is discussed in
detail in Section 5.5.1 of Appendix E.
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The available water capacity (AWC) for the salvageable growth media within the limits of the
TSF and WRSP-2 and -3 were estimated utilizing the laboratory results of soils samples taken
during Golder’s Supplemental Soils Investigation at Copper Flat (see Subsection 3.3.1 and

Table 3, Golder, 2013). These estimates show an average AWC of approximately 0.9 inches of
water per 1 foot of soil for the salvageable growth media within the footprint of WRSP-2 and -3,
with a range of between 0.6 and 1.3 inches of water per 1 foot of soil. The AWC estimates for
the salvageable growth media within the footprint of the TSF show an average AWC of
approximately 1.2 inches of water per 1 foot of soil, with a range of between 0.4 and 2.2 inches
of water per 1 foot of soil.

While the actual water retention of the salvaged soils will vary based on the types of soil
materials that are placed in the GMSPs, the range of materials identified as suitable cover at
the site indicates that the proposed cover system at Copper Flat will meet the storage
requirements of the NMED Copper Rules.

4.5.2 Topdressing Salvage — 19.10.603.E.(2)
NMCC will salvage as much material as can be safely and practicably recovered and safely
stored in the planned stockpiles. As part of the proposed operations, NMCC will bulk salvage
suitable soils and near-surface alluvial materials from within the TSF, WRSP-2 and WRSP-3
footprints. Topdressing materials will be carefully recovered and stockpiled during the
preproduction phase of the Project. Surficial soil materials will be salvaged in association with
the construction of the plant, pipeline corridor, access roads and ancillary facilities. The
salvaged growth media in these locations will be windrowed for local redistribution during final
reclamation of the site. Suitable soils and other suitable cover materials including
unconsolidated subgrade materials, colluvium and overburden will be salvaged to meet the
volumetric requirements for final cover construction at closure as discussed in Section 3.1 and
5.5.2 of Appendix E.

4.5.3 Topdressing Stockpiling - 19.10.603.E.(3)
Salvaged reclamation cover materials will be stored in the three GMSPs shown in Figure 2-2.
The GMSPs are located so as not to be disturbed or impacted by mining operations. The
surfaces of the stockpile will be shaped after construction with overall slopes of 3H:1V or
shallower to minimize soil loss. To further minimize erosion and the establishment of
undesirable weeds, the GMSPs will be seeded with the interim seed mix Additional information
regarding stockpiling of growth media is contained in Section 5.5.3 of Appendix E.

4.5.4 Topdressing Re-Distribution - 19.10.603.E.(4)
Topdressing will be distributed in a manner to establish and maintain vegetation. Details
regarding the manner in which it will be distributed and applied on regraded areas during for
reclamation are discussed in Section 3.1, Growth Media Placement, of Appendix E.
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4.5.5 Topdressing Stabilization - 19.10.603.E.(5)
Cover materials will be stabilized after distribution. Seedbed preparation, including
scarification and disking along the contour, will be performed prior to seeding and mulching
operations as described in the Section 3.0 of Appendix E.

4.5.6 Topdressing Amendment - 19.10.603.E.(6)
As discussed in Section 5.5.1 of Appendix E, most semi-arid native plants have adapted to low
to moderate soil fertility conditions and are relatively unresponsive to increased soil fertility
compared to crop plants. Fertilizer additions have been shown to have negative impacts in
reclamation including increases in weedy annuals, shifts in species composition and decreases
in drought, disease and pest resistance. Topdressing amendment requirements are discussed in
Section 5.5.6 of Appendix E.

4.6 Erosion Control-19.10.6.603.F

Reclamation activities described in Sections 3.0 and 5.6 of Appendix E will stabilize disturbed
areas to a condition that protects against erosion. All disturbed areas will be regraded and
shaped to a final contour that achieves positive drainage, reconstructs slopes with lengths and
gradients that will provide long-term stability and seeded and mulched to establish a vegetative
cover. Storm water will be diverted away from facilities. Drainage channels will be designed to
regulate the velocity of water and minimize the potential for channel erosion. BMPs for storm
water diversions, drainage and other water conveyance channels may include lining the
channel with rock, riprap, vegetation or other geotechnical materials.

4.7 Revegetation-19.10.6.603.G

As discussed in Section 2.5 of this updated MORP, NMCC’s Copper Flat Project will take place on
a combination of federal land administered by the BLM and private land owned by NMCC (by
virtue of patented mining claims). The current land uses of federal lands administered by the
BLM in the area of the Copper Flat facility have been identified previously in BLM’s 1986 White
Sands Resource Management Plan (BLM 1986); e.g., grazing, wildlife habitat, recreation and
mining.

Revegetation of the site will be consistent with the requirements of 19.10.6.603.G.(3) NMAC;
i.e., the previously accepted historic post-mining land uses as identified by the BLM in its land
management plan consistent with the surrounding land uses of the Copper Flat site. The
Reclamation and Closure Plan is designed to re-establish grazing in the area and allow for long-
term use of the reclaimed areas by wildlife known to historically use the area without affecting
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the potential for other uses such as mining and recreation. Revegetation success is discussed in
Section 5.7 of Appendix E.

4.8 Perpetual Care-19.10.6.603.H

The Copper Flat facility will be reclaimed in conformance with the Reclamation and Closure
Plan, as approved. The Plan is designed to meet all of the applicable environmental
requirements of the Act, 19.10.6 NMAC, the NMED Copper Rules and other laws following
closure. Asindicated above, NMCC will reclaim the disturbed areas consistent with the BLM’s
land management plan as currently approved. The lands surrounding the site are currently self-
sustaining and do not require perpetual care. After the lands disturbed by NMCC’s mining
activities are reclaimed, the land will return to being self-sustaining requiring no perpetual care
following closure.
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Feasibility Level Design, 30,000 TPD Tailings Storage Facility
And

Tailings Distribution and Water Reclaim Systems
Copper Flat Project
Sierra County, New Mexico
GolderAssociates Inc.

Revised, June 2016
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Appendix A is contained in a separate volume binder, submitted with this Mine Operating and
Reclamation Plan and the Copper Flat Mine Discharge Permit Application, dated

December 2015, and revised June 2016.
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Appendix B

Impoundment Design Report

M3 Engineering & Technology Corp.

November, 2015
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Appendix B is contained in a separate volume binder, submitted with this Mine Operating and
Reclamation Plan and the Copper Flat Mine Discharge Permit Application, dated

December 2015.
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Appendix C
Copper Flat
Process Facility Containment Report
M3 Engineering & Technology Corporation

December, 2015
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Appendix C is contained in a separate volume binder, submitted with this Mine Operating and
Reclamation Plan and the Copper Flat Mine Discharge Permit Application, dated

December 2015.
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Appendix D
Copper Flat
Site Diversion Analysis
M3 Engineering & Technology Corporation

Revised, June 2016
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Appendix D is contained in a separate volume binder, submitted with this Mine Operating and
Reclamation Plan and the Copper Flat Mine Discharge Permit Application, dated

December 2015, and revised June 2016.
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Appendix E
Mine Reclamation and Closure Plan
Copper Flat Mine
Golder Associates Inc.

October, 2016
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FEASIBILITY LEVEL DESIGN,
30,000 TPD TAILINGS
STORAGE FACILITY

COPPER FLAT PROJECT
SIERRA COUNTY, NEW MEXICO

Submitted To: New Mexico Copper Corporation
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4253 Montgomery Blvd NE, Suite 130
Albuquerque, NM 87110

Submitted By: Golder Associates Inc.
5200 Pasadena Ave. NE, Suite C
Albuquerque, NM 87113
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This report documents the feasibility level design of the tailings storage facility (TSF) for the Copper Flat
Project, located near Hillsboro, New Mexico in Sierra County. The design included herein was developed

at a level consistent for agency review. Development of this report and associated TSF design was
conducted under the oversight of the following Golder staff:

7 L
1% | T {srre !
Y 0 1‘!—46_ 3 ,:'
N
I 1207215
David A. Kidd, PE Date

(Feasibility Design Drawings and Associated Engineering Calculations)

) 2-10-1S
Todd Stein, PG Date
(Preparation of Feasibility Level Design,

30,000 TPD Tailings Storage Facility Report)
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1.0 INTRODUCTION

11  Scope

Golder Associates Inc. (Golder) has been contracted by the New Mexico Copper Corporation (NMCC)
and its parent company THEMAC Resources Group Ltd (THEMAC), to complete the feasibility level
design of the tailings storage facility (TSF) for the Copper Flat Project, located near Hillsboro, New
Mexico in Sierra County. The TSF design presented herein has been completed in support of an overall
Copper Flat project feasibility study as well as to support the various regulatory processes leading to

permit approval of NMCC’s project.

The TSF feasibility study report addresses geotechnical aspects of the project and presents the
feasibility-level design of the TSF and tailings distribution and water reclaim systems. The individual
components of the TSF feasibility study include: (1) the TSF design; (2) whole tailings delivery and
distribution systems from the process plant and cyclone plant areas; (3) tailings delivery systems on the
TSF; (4) underdrain collection system beneath the TSF; (5) TSF underdrain collection pond designs;
(6) surge pond designs; (7) tailings reclaim water collection and delivery systems; and (8) systems for

handling potential upset flow conditions (including secondary containment).

The location of the proposed facility is shown on Drawing 1 (Appendix J). Copper Flat is a proposed
porphyry copper mining operation at a property that was briefly operated by Quintana Resources in 1981
and 1982. During the former mining operation, open pit pre-stripping was completed and a TSF with a
design capacity of approximately 60 million tons was constructed and operated. Shortly after mining
operations started, the mine was closed due to adverse economic conditions and depressed copper
prices. In Drawing 2, which shows existing site conditions, the remains of the starter dam and splitter dike

from the Quintana mining operation can be seen.

A new TSF will be constructed at Copper Flat in the same location as the former (old) Quintana
Resources facility. The new TSF will extend approximately 1,000 feet to the east of the old starter dam

(the tailings expansion area) as shown on Drawing 2.

A centerline construction method using cycloned tailings sand (cyclone underflow) for tailings dam
construction will be utilized. A starter dam will be constructed using borrow material to provide initial
storage capacity and to provide a location for initial discharge of tailings. The centerline approach allows
construction of a stable, drained tailings dam using the cyclone underflow (i.e., tailings sand), while
reducing the quantity of fill material required for dam construction. Tailings slimes (cyclone overflow) will
be discharged into the interior of the TSF impoundment. The use of sand tailings for dam construction are

such that the cyclone plant will be operated continually to produce the construction material.
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The new TSF design will comply with the design and dam-safety guidelines and regulations of the New
Mexico Office of the State Engineer (OSE) Dam Safety Bureau (NMDSB, 2010). Stormwater that cannot
be diverted will be accommodated inside the impoundment by maintaining a dam crest elevation that

provides adequate freeboard for containment of direct precipitation and run on.

The Mining and Environmental Compliance Section of the Ground Water Quality Bureau of the New
Mexico Environment Department (NMED) will be the permitting authority for the groundwater discharge
permit. NMED has provided guidance on anticipated design requirements for the TSF’s liner system,
which have been incorporated in this feasibility level design. Golder has also provided the feasibility level

design of the tailings distribution and water reclaim systems.

Design drawings (Appendix J) to be read in conjunction with this report include the following:

Drawing 1 Title Sheet and Location Map

Drawing 2 Existing Conditions and Proposed Facilities Plan
Drawing 3 Site Exploration Plan and Geologic Cross Section Locations
Drawing 4 Geologic Cross Section A-A’

Drawing 5 Geologic Cross Section B-B’

Drawing 6 Geologic Cross Section C-C’

Drawing 7 Geologic Cross Section D-D’

Drawing 8 Geologic Cross Section E-E’

Drawing 9 Geologic Cross Section F-F’

Drawing 10 Tailings Storage Facility Grading Plan

Drawing 11 Tailings Storage Facility Grading Plan Phase1
Drawing 12 Tailings Storage Facility at Final Build-Out
Drawing 13 Tailings Storage Facility Cross-Sections
Drawing 14 Tailings Storage Facility Details

Drawing 15 Dam and Impoundment Underdrain Plan
Drawing 16 Underdrain System Details (1 of 2)

Drawing 17 Underdrain System Details (2 of 2)

Drawing 18 TSF Underdrain Collection Pond Plan

Drawing 19 TSF Underdrain Collection Pond Details (1 of 2)
Drawing 20 TSF Underdrain Collection Pond Details (2 of 2)
Drawing 21 Cyclone Plant Area General Arrangement Plan
Drawing 22 Surge Pond Plan Cross-Section and Details
Drawing 23 General Process Flow Diagram

Drawing 24 Tailing Delivery and Distribution Piping Plan
Drawing 25 Tailing Distribution Plan and Profile (1 of 2)
Drawing 26 Tailing Distribution Plan and Profile (2 of 2)
Drawing 27 Water Reclaim System Piping Plan

Drawing 28 Water Reclaim System Details

Drawing 29 Secondary Containment Details and Sections

1.2 Terminology/Definitions

In this report, the TSF is described as consisting of the impoundment and the tailings embankment or
dam. The impoundment refers to the interior tailings storage area located upstream of the embankment or

dam. Tailings with different gradations will be placed inside the impoundment and on the dam.
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Whole tailings refer to the process tailings delivered to the cyclone plant from the flotation plant outlet. At
the cyclone plant, the tailings will be separated into cyclone underflow and cyclone overflow. The cyclone
underflow, which consists primarily of the coarse sand fraction of the tailings, will be used to construct the
dam. The cyclone overflow, which consists primarily of the fine fraction of the tailings, will be placed in the
impoundment. Each of these tailings products will be transported and discharged as a slurry, with varying

concentrations of tailings solids suspended in process water.

The cyclone overflow discharged into the impoundment will form a surface that gently slopes away from
the point of discharge. The beach refers to the area near the point of discharge where the coarsest
particles in the cyclone overflow will tend to settle. The slimes refer to the finer fraction of the cyclone
overflow, which will flow down the beach with the majority of the process water to the distal portion of the

impoundment surface and settle in the vicinity of the free water pond.

The TSF will have two separate underdrain systems. The dam underdrain will underlie the dam and
overlie the dam liner and collect drainage from the cyclone underflow. The impoundment underdrain will
overlie the impoundment liner and will collect drainage from the tailings beach and slimes (cyclone

overflow).

Golder
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2.0 SITE DESCRIPTION

21 Topography
Existing surface conditions at Copper Flat are shown on Drawing 2. The starter dam, splitter dike, and

approximately 1.2 million tons of tailings from the Quintana Resources operation remain on the property.

The TSF site consists of a broad, shallow basin located at the head of a natural drainage that discharges
to Grayback Arroyo. Elevation ranges from 5,170 to 5,435 feet above mean sea level (ft-msl) within the
proposed TSF footprint. Topography is gently sloping over most of the site with the steepest slopes
located around the west and southwest periphery of the facility. Because the site is near the head of a
natural basin, requirements to divert water from upstream catchment areas will be minimal. Surface water

diversion is discussed in Section 6.6.

2.2 Climate

The property is located within an arid, high desert area in the Basin and Range physiographic province
subject to hot summers and relatively mild winters. Maximum summer temperatures can exceed
100 degrees Fahrenheit (F) while the average maximum daily temperature during winter months is
approximately 40 degrees F. Average annual rainfall is approximately 13 inches and the property receives

snow periodically.

Most rainfall occurs in July through September and is associated with high intensity, short duration,
convective storms and moisture from the Gulf of Mexico. Winter precipitation is associated with west to
east moving Pacific frontal storms. These storms typically produce less intense precipitation over a longer

duration.

Based on the National Oceanic Atmospheric Administration Atlas 14 (NOAA, 2006), the 100-year,
24-hour storm event is estimated to be approximately 3.73 inches. Hydrometeorological Report 55A
(US Department of Commerce, 1988), which provides probable maximum precipitation (PMP) estimates
for areas located between the continental divide and the 103™ meridian, indicates a 72-hour PMP depth

of 26 inches.

2.3 TSF Area Subsurface Conditions

2.3.1 Geology

The proposed TSF site is located in Sierra County, within the southern Basin and Range physiographic
province (Parsons, 1995). The Basin and Range province is described as a broad, highly extended terrain
that extends from Canada, through the western United States, and across much of Mexico (Parsons,
1995). The name is derived from the type of extensional block-faulting that left the characteristic pattern of

alternating basins and ranges across the province.
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The site lies near the eastern edge of the Black Range, on the Piedmont slopes of the Palomas Basin.
The Black Range is a Late Cretaceous to early Tertiary (Laramide) volcanic-plutonic arc
(Oniell et al, 2002). The Basin and Range province in this region is cut by the Rio Grande Rift zone. The
property sits in the westernmost basin of the Rio Grande rift zone, which is made up of three parallel
north-trending basins separated by intra-rift horsts (Chapin, 1971).

The Palomas Valley is a relatively narrow flood plain flanked on the east by the piedmont slopes of the
Caballo Mountains and on the west by the long gentle slopes ascending to the base of the Hillsboro-
Animas Hills (Hawley, 1965).

Detrital material derived from the erosion of the adjacent slopes fills the Rio Grande valley to a depth of
up to 9,000 feet (Harley, 1934). Much of this material is gravel, which consists of boulders and pebbles of
quartzite, limestone, granite, rhyolite, andesite, and basalt, derived from the surrounding rock complex.
They are coarser along the valley sides, grading to finer material toward the middle of the basins. In the
higher regions, as in the sides of the valley between Fairview and Hillsboro and at Hermosa and
elsewhere, alluvial deposits of Quaternary age are comprised of boulders and pebbles in a finer matrix of
the same material, loosely cemented into a firm hard conglomerate known as Palomas gravel (Harley,
1934). Younger sand and gravel deposits, which form some of the intermediate terraces, represent a

filling of channels eroded in the older deposits of Santa Fe and Palomas age (Harley, 1934).

The principal fan in the district is that formed by the drainage toward the east out of Copper Flat,
principally through Grayback Arroyo, but in part through Dutch Gulch. The basal part of the original fan is
composed of fine to coarse fragments of rhyolite derived from the late flows that once covered the Animas
Hills. The intermediate part of the fan is composed principally of andesite and latite fragments. The

topmost portion of the fan is composed of basalt, andesite, and latite fragments (Harley, 1934).

The Animas Hills consists predominantly of andesite flows and breccias of Late Cretaceous age with
minor interbeds of sandstone. The andesites and sandstone are intruded by a stock of quartz monzonite
of Late Cretaceous age centered at Copper Flat, and by quartz latite dikes radial to the stock (Segerstrom
et al, 1975).

Upper Cenozoic basin fill in the Rio Grande rift is generally referred to as the Santa Fe Formation or
Group. The Santa Fe Group (middle Pleistocene to uppermost Miocene), is comprised of multiple
formations including the Camp Rice, Fort Hancock, Palomas, Sierra Ladrones, Arroyo Ojito, Ancho, Puye,

and Alamosa Formations.

The Santa Fe consists of basal conglomerate and interbedded sand and clay beds. The cobbles and
boulders are mainly andesite. Thickness is variable but generally in tens of feet in the subject area. Two

facies in the study area include: 1) the piedmont facies consisting of brown, poorly sorted, weakly
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stratified fanglomerates and fan gravels and brown sandy silt, conglomerate and clay; and 2) the
axia-river facies of cross-stratified sandstone, sand, pebble conglomerate, gravel, and clay lenses. The
piedmont facies comprises the major portion of the Palomas Formation. It rests in angular unconformity
on bedrock of varying lithologies along the major uplifts bordering the basins. However, in many central
basin areas the piedmont facies appears to grade downward into coarse-grained deposits of the lower
Santa Fe Group (Lozinsky, 1986).

2.3.2 Site Observations
The site geotechnical investigation program details are shown on Drawing 3. Drawings 4 through 9
contain TSF area geologic cross-sections developed on the basis of the recent drill holes and test pits,

supplemented with subsurface information reported by Sergent, Hauskins, and Beckwith (SHB,1980).

Drill hole logs indicate that the foundation in the tailings area consists primarily of alluvial deposits that
includes silt, sand and gravel underlain by clay. In the northwestern waste rock stockpile area, borings
indicated the presence of gravelly silts and sands overlying conglomerate consisting primarily of andesite.

The conglomerate is underlain by unweathered andesite.

Silts, sands, and gravels that occur in the proposed TSF area have been identified as piedmont alluvium
and the older deposits of the Santa Fe Group (SHB, 1980) on which the piedmont alluvium was
deposited. The Santa Fe Group is reported to consist of interfingered alluvial fan (gravel) and clay facies.
Basalt flows are reported to occur in channels and arroyos cut into the piedmont and Santa Fe sediments.

Basalt outcrops have been identified in an arroyo in the center of the TSF and locally around the site.

Drilling logs and geologic cross-sections indicate a high degree of variability in near surface materials
both vertically and laterally, within the impoundment area and beneath the proposed dam. Silty/clayey
horizons alternating with gravelly sand layers could potentially represent either the interfingering of the

Santa Fe Group facies, or the more recent effects of local erosion and deposition.

In general, the interior of the impoundment is underlain by silty, clayey and gravelly sand, and cemented
gravelly sand with a near surface layer of silty, wind-blown material. Eastward, toward the future dam site,
interbedded clays and silts occur at depths typically greater than 20 feet; however, the composition of the

foundation remains highly variable with interfingered, silty, sandy and clayey gravel units.

Groundwater is typically encountered at depths greater than 50 feet below ground surface (ft-bgs) in the
vicinity of the TSF. A small zone of perched water has been identified in the vicinity of the old Quintana
dam; however, recent drill holes completed in the perched water area to a depth of 50 ft-bgs did not
intercept water. Groundwater and local perched water are not anticipated to impact the design and

operation of the TSF.
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3.0 SITE INVESTIGATIONS

3.1 Previous Site Studies

Portions of the TSF site were investigated by Sergent, Hauskins, and Beckwith (SHB, 1980) prior to
construction of the Quintana Resources TSF. The SHB investigation focused on the dam alignment for a
60 million ton facility, which does not coincide with the alignment currently proposed for the over 1 million
ton facility. SHB coverage of the potential borrow areas in the impoundment interior was relatively

extensive.

3.2 Site Geotechnical Investigation Program Description

Golder conducted a site geotechnical investigation between December 2012 and January 2013 to expand
the coverage of the former SHB site investigation to include the new dam alignment. The field
investigation consisted of 31 test pit excavations and 28 drill holes. Drawing 3 illustrates test pit and drill
hole locations, and the location of geologic cross-sections developed to show the geology of the dam

foundation.

Test pits were excavated with a Case CX210B or Terex 7606 hydraulic backhoe to depths up to 20 feet.
Test pits were logged and photographed. Soil samples collected from test pits included bulk 5-gallon
bucket and bag grab samples. Bulk samples are suitable for geotechnical soil classification, strength,
consolidation, compaction and permeability testing. Bag samples are suitable for soil classification and

moisture content testing. Test pit logs are contained in Appendix A.1.

Most of the drilling was completed with a track mounted CME 75 drill rig using hollow stem augers (HSA).
The rig was equipped for conversion to diamond core drilling if bedrock was encountered. The drill hole
target depth was 50 ft-bgs. Due to the presence of cemented gravels that were not amenable to drilling by

either HSA or diamond core methods, down-hole percussion (Tubex) equipment was also used.

Standard penetration testing (SPT) was carried out at 5-foot intervals during HSA drilling. When
percussion drilling was required, SPT test frequency was reduced to about 10 feet. Samples collected
during drilling included bulk 5-gallon bucket cuttings samples from auger drilling, bagged Tubex rig
cuttings samples, and bagged samples recovered from the SPT split-spoon sampler. Drill hole logs are

contained in Appendix A.2.

3.3 Geotechnical Testing

Bulk and bag samples collected during site exploration were shipped to Golder’'s geotechnical laboratory
in Lakewood, Colorado for soil classification, compaction, permeability, consolidation, and strength
testing. Laboratory reports for the various tests are contained in Appendix A.3. Soils were classified

according to the Universal Soil Classification System (USCS). All geotechnical tests were completed in
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accordance with applicable American Society of Testing and Materials (ASTM) standards. No undisturbed
samples were collected during the site exploration. Geotechnical strength, consolidation, and permeability

tests were conducted on remolded samples.

3.3.1 Soil Classification

3.3.1.1 Tailings Impoundment Interior

Within the interior, central and western portions of the impoundment area, site soils consist predominantly
of clayey sand with gravel (SC), well-graded silty sand with gravel (SW-SM) with lesser clayey and well-
graded silty gravel (GC, GW-GM). Silty and clayey soils (CL-ML) also occur locally. The fine fraction (finer
than 75 microns or the material passing the No. 200 standard sieve) in sandy samples from the
impoundment interior ranges from 8 to 29 percent and averages 20 percent. Plasticity indices (PI)

average 17 percent. The specific gravity of interior area soils ranged from 2.67 to 2.75.

Four composite samples of near surface sandy, gravelly soils were prepared to evaluate materials
potentially available for the construction of processed (crushed and screened) drainage material. Each
composite sample was composed of two to three 5-gallon bucket samples of near surface materials.
Composite samples were initially crushed to 100 percent finer than 1 inch to simulate material that would
be suitable for placement against a geomembrane liner. Three of the four composites were classified as
clayey sand (SC), while the other was classified as well graded silty gravel (GW-GM). The fine fraction in
the crushed composite samples ranged from 8 to 20 percent and the average Pl was 17 percent. It is
anticipated that screening will be required to reduce the fines content of this material if it is to be used for

highly permeable, manufactured drain fill adjacent to critical drainage pipes.

3.3.1.2 North Cell Tailings

The north cell of the old Quintana TSF contains tailings from mining conducted in the early 1980s. Old

tailings samples were classified as silty sand (SM) and low plasticity silt (ML). The sample classified as
sand was located adjacent to the old dam and presumably, near the point of discharge. It contained a
minus 75-micron fine fraction of 49 percent and was non plastic. The silty sample was obtained from the
center of the north cell and had a minus 75-micron fraction of 71 percent and a Pl of 5 percent.
Differences in old tailings properties are presumed to be the result of tailings segregation on the former

tailings beach. Moisture content in the old tailings samples ranged from 6.0 to 11.3 percent.

3.3.1.3 Tailings Dam Footprint

Soils encountered in the footprint of the proposed dam are highly variable. Clayey sand and gravel
(SC,GC) generally occur at shallow depth with interbedded high and low plasticity clays (CH,CL) and silts
(ML,MH) occurring at depths below 20 ft-bgs. Clay intercepts indicate that the clay occurs in
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discontinuous lenses or in eastward dipping strata. The fine fraction in the sandy and gravelly soils ranges

from 17 to 39 percent and the Pl averages 17 percent.

3.3.2 Foundation Strength Testing

Foundation samples were subjected to consolidated undrained triaxial testing with pore pressure
measurement to determine effective shear strength for use in supporting stability analyses. Confining
pressures were selected to represent anticipated foundation pressures associated with tailings
embankment construction. Granular foundation materials are assumed to be cohesionless. Strength data
reported below represent the effective internal friction angle. Triaxial test reports are contained in
Appendix A.3.

It is anticipated that the old tailings will be placed beneath the new TSF geomembrane liner as a liner
bedding fill layer. A 12-inch by 12-inch direct shear test was conducted to evaluate the interface friction at
the TSF liner interface. The direct shear set-up included a layer of compacted old tailings from Test Pit 10
in the center of the north cell, a textured 80-mil high density polyethylene (HDPE) geomembrane, and a
layer of material from the drainage composite samples 1 through 4. Tailings underlying the liner were
placed at optimum moisture content based on ASTM D698 compaction testing and maintained in an
unsaturated state during shearing. The over-liner drainage materials were wetted prior to testing but
maintained in an unsaturated state during the test. The test was conducted in a manner that allows the
failure through the lower strength interface (i.e., liner against old tailings or liner against drain fill). Direct

shear test results are contained in Appendix A.3.
Table 1 summarizes the strength test samples, test objectives and strength test results.

Table 1: Summary of Strength Test Results

. o Internal
Sample Material, Objective, Test Method Friction Angle
TP-10-3-13 Old tailings, strength of liner bedding triaxial CU'" 34 degrees
TP-10-3-13 Old tailings, liner interface shear strength, direct shear® 26.5 degrees
Composite 1-4 TSF Interior borrow for structural fill and drain material, triaxial CU 40 degrees
BH-16-0-8.5 C_Iayey Gravel, structural fill borrow and embankment foundation strength, 28 degrees®
triaxial CU
BH-25-0-12.5 C_Iay_ey Gravel, structural fill borrow and embankment foundation strength, 43.5 degrees
triaxial CU
BH-10-0-14.5 Clayey sand, structural fill and embankment foundation strength, triaxial CU 32 degrees
Notes:

() CU = consolidated, undrained

@ Liner interface testing included old tailings and drain material in contact with textured, 80-mil HDPE geomembrane.

@) Sample was 91 percent finer than % inch. Represents a matrix shear strength and does not account for interlocking
of the coarse fraction.

No undisturbed samples were collected during site exploration. Tests were conducted on remolded samples.
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3.3.3 Drainage Material Permeability Testing

Drainage material permeability testing was performed to support the design of the impoundment and dam
underdrains. Testing was completed on composite samples 1 through 4, which represent the near surface
materials that will be available for preparation of drainage material. Equal volumes of composite
samples 1 through 4 were blended to prepare a sample for permeability testing. Samples were tested in a
10-inch diameter rigid wall cell with a 150-pound-per-square-inch (psi) load applied to simulate loading

under field conditions. Permeability test reports are contained in Appendix A.3.

Two drainage materials are considered in the TSF design. These include crushed and screened materials
with reduced fines content for the dam underdrain and primary drains in the impoundment interior
(primary drain fill), and material obtained from selective borrowing of sandy soils within the TSF footprint
(select native drain fill). Processing of the select native drain fill is anticipated to be limited to crushing to
reduce the maximum particle size. No washing to reduce the fines content is anticipated to be required to

produce suitable drainage materials.

3.3.3.1 Primary Drain Fill

A primary drain fill sample was prepared for testing the performance of the dam underdrain. The minus

No. 40 standard sieve fraction of the sample was removed to simulate a prepared drainage material with
low fines content that is filter compatible with the cyclone underflow sand. The hydraulic conductivity of

the primary drain fill sample was 9.1x10 centimeters per second (cm/sec).

3.3.3.2 Select Native Drain Fill

The composite sample was tested without additional modification to estimate the permeability of the

sandy site soils. As tested, the minus 75-micron fraction in the composite samples was 9 percent. The

hydraulic conductivity of the select native drain fill sample was 3.8x10™ cm/sec.

3.3.4 Foundation Sample Consolidation Testing

Selected foundation samples were subjected to conventional one-dimensional consolidation testing to
support estimation of settlement potential in the proposed dam foundation. Samples were selected to
evaluate silty and clayey horizons where changes in loading conditions could result in additional
consolidation. Samples were remolded to dry densities ranging from 88 to 95 pounds per cubic foot (pcf)
at natural moisture content to reflect in-situ density estimated from standard penetration tests. Foundation
sample consolidation test reports are contained in Appendix A.3. Foundation settlement potential is

discussed in Section 11.0.
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4.0 TAILINGS TESTING

41 Program Description

The TSF embankment proposed in this feasibility study is to be constructed by the centerline raise
method using cyclone underflow. Whole tailings from the flotation plant will be routed to a cyclone plant
where the tailings will be separated into underflow (sand) and overflow (slimes) fractions. The cyclone
underflow will be routed to the dam centerline and used to construct the tailings dam. The overflow will be

discharged into the impoundment interior.

Primary considerations for effective centerline sand dam construction include adequate drainage and
compaction of the cyclone underflow sand. Drainage requirements are typically met by:
B Producing a relatively free draining sand material. This is usually achieved when the
minus 75-micron fraction of the underflow does not exceed 20 percent by weight.

B Having the hydraulic conductivity of the material placed in the dam two orders of
magnitude greater than the material placed in the impoundment.

These two conditions generally result in a well-drained structure. A fixed cyclone station maintains
optimum and consistent conditions at all cyclones and facilitates meeting gradation objectives. A blanket
drain will be placed beneath the embankment to facilitate collection of cyclone sand drainage and

minimize saturated conditions at the base of the embankment.

Industry experience at operating mines utilizing cyclone sand for dam construction indicates that hydraulic
placement and self-weight compaction is generally sufficient to minimize liquefaction potential in cyclone
sand dams located in regions with low seismic risk, such as at Copper Flat. Where it is required,
compaction to a relative density of 60 percent (equivalent to approximately 90 percent of ASTM D698
maximum dry density) will result in low potential for liquefaction under static and seismic loading
conditions (CANMET, 1977). At Copper Flat, tailings placed on the dam crest will be compacted. Some

compaction of tailings placed on the dam out-slope will occur as a result of dozer spreading operations.

An initial cyclone test was conducted on a 55-kilogram (kg) tailings sample to determine the quantity and
quality of sand available for dam construction, and produce samples of future tailings products for
geotechnical testing. The initial cyclone test sample was produced by Metcon Research in September
2011. The sample was run through a 4-inch cyclone at the FL Smidth-Krebs (Krebs) facility in Tucson,
Arizona. On the basis of the initial 4-inch cyclone test, Krebs, utilizing proprietary software, predicted that
a gMAX15U-20 (15-inch) cyclone could recover 46 percent of the whole tailings stream with a minus 75-
micron fraction of less than 20 percent. The quantity and quality of the cyclone underflow predicted on the
basis of the 4-inch cyclone test were consistent with industry guidelines for sand dam construction. The

quantity of sand recovered met anticipated construction requirements.
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An additional pilot scale metallurgical study was conducted by the Mineral Advisory Group (MAG).
Approximately 255 kg of tailings solids (whole tailings) were provided by MAG in five sealed 55-gallon
steel drums. Drums were delivered to Krebs in July 2012 and the tailings were passed through a
gMAX15U-20 cyclone in the Krebs laboratory on August 4, 2012. The sand recovery was 41 percent and
the minus 75-micron fraction was under 16 percent. Cyclone underflow, and cyclone overflow produced
during the test, and residual whole tailings were shipped to Golder’s geotechnical laboratory in Lakewood,

Colorado for testing.

Appendix B.1 contains Krebs analysis of the August 2012 cyclone run and the simulation (prediction) of
full field scale cyclone performance. The cyclone plant is estimated to have a recovery of 45 percent with

a minus 75-micron fraction of 18 percent.

4.2 Tailings Test Program Description

Table 2 contains a test matrix for the tailings products produced during the cyclone test. Gradation
analyses were completed on the cyclone underflow, cyclone overflow and whole tailings. The cyclone
overflow and whole tailings were subjected to flume testing to simulate discharge into the impoundment.
Flume testing involves the discharge of tailings slurry at the field anticipated solids content into a 12-inch
flume at low velocity. The tailings flow down and settle in the flume. Samples are collected at various
flume locations to evaluate changes in gradation and solids content. Gradation and slurry consolidation
tests were conducted on samples from the head and tail of the flume to evaluate the characteristics of
tailings found on the beach and in the interior of the impoundment (slimes). Laboratory data sheets for

tailings tests are contained in Appendix B.

Table 2: Test Matrix for Cyclone Underflow, Cyclone Overflow and Whole Tailings

Test Method Underflow | Overflow TW.h.oIe
ailings
Gradation and Atterburg Limits (ASTM D4221, D4318) 1 20 2@
Specific Gravity (ASTM D854) 1
Compaction Test (ASTM D-698) 1
One-Dimensional Consolidation (ASTM D2435) 1
Flume Test (flumes samples taken from head and tail of flume to 1 1
evaluate segregation and settling) (specialty test)
Column Settling Test (single drain) (specialty test) 1 1
Slurry Consolidation Test (specialty test) 2 2
Permeability (ASTM D2434) 1
Triaxial Shear Strength, Consolidated-Undrained (ASTM D2850) 1 1
Notes:

M Testing completed on head and tail section samples from the flume to simulate properties of the beach and slimes
fraction of the cyclone overflow.

@ Testing completed on head and tail section samples from flume to simulate properties of the beach and slimes
fraction of the whole tailings.

1d
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4.3 Test Results

4.3.1 Material Classification

Table 3 summarizes the characteristics of the tailings prior to and following cyclone separation. Gradation
test results for the whole tailings cyclone feed, cyclone underflow and cyclone overflow are contained in
Appendix B.2.

Table 3: Summary of Tailings Properties, Pre- and Post-Cyclone Separation

Material Pgo (microns)’ Flr'nalztl;zn-,z;:‘rlgerz?)z USCS Classification
Whole Tailings (feed) 110 59 SM (silty sand)
Underflow (sand) 150 17.9 SM (silty sand)
Overflow (slimes) 5.7 90 ML (low plasticity silt)

Notes:
'Pego is the particle size for which 80 percent of the material is finer
*The minus 75-micron fraction is the percentage of clay and silt sized particles

Based on the gradation test results, the whole tailings sample produced in the MAG metallurgical study is
slightly coarser than the flotation tailings that will be produced during operations (Pgy=110 microns versus

the design Pgq of 105 microns).

4.3.2 Cyclone Underflow Testing

Cyclone underflow sand will be delivered to the dam at a solids content of approximately 70 percent
based on cyclone test results and cyclone performance predictions. Cyclone underflow sand discharged
on the dam crest will be spread and compacted. Moisture density testing (ASTM D698) indicates a
cyclone underflow maximum dry density of 97 pcf and an optimum moisture content of 16.8 percent. The
moist weight of the compacted cyclone underflow will be on the order of 110 pcf. Underflow compaction

test data are contained in Appendix B.2.

Cyclone underflow samples were subjected to one-dimensional consolidation and consolidated-undrained
triaxial shear strength testing. A cyclone underflow sample compacted to within 5 percent of maximum dry
density exhibited an effective internal friction angle of 40 degrees. Consolidation and triaxial test reports

are contained in Appendix B.3.

4.3.3 Cyclone Overflow and Whole Tailings Testing

Flume tests were conducted on cyclone overflow and whole tailings in a 12-inch wide by 24-foot long test
flume. The primary purpose of the flume tests is to provide data to support estimation of post deposition
density. Samples were collected from the head and tail sections of the flume for gradation, settling and
slurry consolidation testing. Test data were used to develop input parameters for one-dimension

numerical consolidation modeling and impoundment filling rate studies. Flume test gradation, settling and
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slurry consolidation test reports are contained in Appendix B.4. Tailings consolidation modeling is

discussed in Section 5.0.

To support stability analyses, a sample of cyclone overflow collected from the head of the test flume
(beach material) was subjected to consolidated-undrained triaxial shear strength testing. The sample was
tested at a dry density of approximately 94 pcf and a moisture content of 27 percent. The measured

effective internal friction angle was 37 degrees. The triaxial test report is contained in Appendix B.4.
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5.0 TAILINGS CONSOLIDATION ANALYSES

5.1 Approach

Consolidation calculations were performed using the computer program FSConsol (GWP
Software, 1999). FSConsol performs a one-dimensional (1D), large-strain consolidation analysis using
finite strain consolidation theory as presented in Gibson (1967). For modeling purposes, the non-linear
relationships used to express permeability and compressibility are those proposed by Abu-Hejleh and
Znidarcic (1994 and 1996), and defined by Equations 5.1 and 5.2, which are used in the consolidation

and desiccation numerical model.

_ D
k=Ce Equation 5.1

e=Alc"+2)" Equation 5.2

When using FSConsol model, Equation 5.1 remains the same; however, Equation 5.2 is rewritten by the
modified power law form to represent compressibility, as shown in Equation 5.3.

e=Al0")’ +M Equation 5.3

Where:

e = void ratio of the tailings

o’ = the effective confining stress

k = the hydraulic conductivity of the tailings

A, B, M (or Z), C, and D are material parameters determined from laboratory slurry consolidation
and column settling tests

Five material parameters, A, B, C, D, and M, were determined by fitting constitutive relationships to
laboratory data, as shown in Figures 1 and 2. Fitted parameters are shown in Tables 4 and 5. Data are
based on slurry consolidation testing of cyclone overflow samples derived from the head and tail sections

of the test flume discussed in Section 4.3.3.

Table 4: Permeability Input Parameters for Cyclone Overflow

Sample C (centimeters per second) D (dimensionless)’
Slimes 1.380x10” 3.353
Overflow Beach 1.523x10 3.035

Table 5: Compressibility Input Parameters for Cyclone Overflow

Sample A (1lkilopascals)B B (dimensionless)’ M (dimensionless)’
Slimes 3.144 -0.1952 -0.1424
Overflow Beach 1.787 -0.2983 0.5224

Note:
' B, D, and M are dimensionless and valid for English, International, and centimeter-gram-second units
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The tailings impoundment was modeled by running analyses on single tailings columns or volumes filled
with materials representing either the beach or slimes components of cyclone overflow. Under the
proposed mining plan, the operator will be required to maximize use of the cyclone plant to generate
sufficient sand to construct the dam. Therefore, whole tailings discharge will have little impact on the filling

rate of the TSF or the characteristics of tailings placed in the TSF.

In each model run, the modeled component is assumed to represent 100 percent of the inflow to the
model storage volume. Models were run until the modeled storage volume reached capacity, or the entire
mass of tailings was input. The storage volume requirement for the TSF impoundment is estimated by
applying FSConsol (1999) calculated densities (adjusted for errors as discussed in Section 5.3) from the
final void ratio profile of each tailings component to obtain an overall dry density that is weighted based on

laboratory grain size distribution mass balance results, as discussed in Section 5.2.

5.2 Tailings Beach versus Tailings Slimes Split

Grain size distribution tests were performed by the Golder soils laboratory in the Denver, Colorado, on
beach and slimes samples from laboratory flume tests and on a cyclone overflow head sample
discharged into the test flume. From the grain size distributions, the percent by weight of sand versus
fines (silt and/or clay) can be used to approximate the weight or mass percentage of the beach and
slimes that will report to the respective areas within the TSF impoundment. To determine the split, the
percentage summation of sand and fines from the beach and slimes samples should equate to the
percentage of sand and fines in the original cyclone overflow head sample. Table 6 depicts the results of
the laboratory gradation tests and the split calculation, which results in an approximate ratio of 60:40

(beach versus slimes) by weight or mass.

Table 6: Laboratory Grain Size Distribution and Beach to Slimes Split Calculation

Grain Size Distribution Split Calculation
. % Sand % Fines
0,
Sample Sand (%) | Fines (%) eliss recovered from | recovered from
Recovered
overflow overflow
Beach 15.64 84.36 59.7 9.33 50.34
Slimes 0.74 99.26 40.3 0.3 40.03
Cyclone Overflow | ¢ 54 90.37 100 9.63 90.37
Head Sample

5.3 Consolidation Modeling Results

FSConsol model output and a detailed description of modeling procedures and interpretation are
contained in Appendix C. If 100 percent of the inflow into the TSF impoundment is represented by the tail
section flume sample (i.e., the finest fraction of the tailings), FSConsol predicts that the final dry density of

the slimes fraction over the modeled profile will average approximately 33.5 pcf. With 100 percent of the
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inflow representative of tailings overflow beach materials, FSConsol predicts a final average tailings dry
density of 78.6 pcf

The consolidation model constructed in FSConsol is 1D, and does not accurately take into account the
overall bowl shaped geometry of the TSF, and the fact that the mass and volume quantities are larger
towards the top than at the bottom of the TSF. The average dry density of each tailings component is
corrected based on the average of the calculated percent error between 1D checks of the height of solids,
the volume of solids, and the mass of solids. Based on the TSF geometry, calculated material properties,
and the anticipated rate of rise, Golder calculated the 1D modeling error to range between 1 to 14 percent
with an average error ranging between 2.7 and 5.4 percent. Based on Golder’s experience, 1D analyses
resulting in less than a 15 percent average error reasonably depict expected consolidation in the field;
therefore, the three-dimensional (3D) impoundment geometry can be accounted for by reducing the 1D
results of estimated average dry density values by the average percent error calculated for the following
checks: height of solids, volume of solids, and mass of solids.

In addition, the FSConsol results were submitted to error checking to determine that solids and water
inputs calculated by FSConsol were consistent with the delivery rates of the various components. After
accounting for 3D characteristics of the impoundment geometry and errors, the predicted dry density of

the beach and slimes components are 74.6 and 31.7 pcf, respectively.

5.4 TSF Capacity

Based on model results and corrections based on error checking, 31.7 and 74.6 pcf have been assumed,
respectively, for the average dry density of the cyclone overflow slimes and beach at the end of filling.
The capacity of the TSF interior is 96.9 million cubic yards (yd3) with a crest elevation of 5,460 ft-msl and
a maximum tailings surface elevation of 5,450 ft-msl. While the beach and slimes components are
predicted to represent 60 and 40 percent, respectively, of the mass of cyclone overflow to be discharged
into the TSF interior based on the mass balance as discussed in Section 5.2, these components will
represent approximately 40 and 60 percent, respectively, of the storage volume. At the estimated
densities predicted with FSConsol, the required storage capacity is 93.4 million yd3. This assumes near
constant operation of the cyclone plant. With approximately 96.5 percent utilization of the cyclone plant,

available storage capacity will equal required storage capacity.

Without consideration of managed deposition effects, there is a small excess in available storage volume.
The estimated weighted dry density of tailings within the TSF impoundment is 48.4 pcf, which is low in
comparison to copper industry experience. Managed deposition such as cycling discharge locations to
promote desiccation and controlling the size of the free water pond can be expected to increase the post
deposition dry density and reduce storage volume requirements. In addition, the FSConsol modeling runs

for slimes inflow were run for a time period of 7.9 years. The slimes can reasonably be expected to
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continue to consolidate and increase in dry density through the remainder of the 11.1-year mine life. Only
a slight increase in the dry density of the slimes over the remainder of the mine life will result in an

increase in storage capacity.

The inflow rate for cyclone overflow assumes near constant operation of the cyclone plant to produce
sufficient sand to construct the dam to the elevation of 5,460 ft-msl. As such, the mill should not be
operated unless the cyclone plant is operating, and maintenance of the cyclone plant should be
performed concurrently with mill maintenance. The cyclone overflow distribution system has two operating
legs that will facilitate near constant operation. During operations, filling rates and tailings post deposition
dry density should be regularly monitored to evaluate consolidation characteristics. If the rate of
consolidation is better than predicted, utilization of the cyclone plant could potentially be reduced, the final
dam crest could be lowered, and a corresponding reduction in the amount of sand required to construct

the dam could be realized.
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6.0

FEASIBILITY LEVEL DESIGN

Table 6 summarizes key design criteria assumed in feasibility level design of the new TSF.

Table 6: Feasibility Study Design Criteria

Regional Design Factors

Precipitation/
Evaporation

Based on NOAA weather data for Hillsboro and Caballo Dam, New Mexico

Design Storm Events

100 percent of the 72-hour general storm probable maximum precipitation
(PMP), 26 inches

Stability FOS

Minimum 1.5 for static conditions and 1.1 for seismic loading conditions

Seismicity PGA

USGS MDE, 2475-year return period, 0.13 times gravitational acceleration
(0.139)

TSF Design Factors

Storage Capacity

112 million tons (THEMAC)

Production/Delivery
Schedule

1,333 tons per hour (TPH) net tailings to the TSF year 1-5, 1,222 TPH
years 6 to 11.1, 125,000 tons per year (TPY) (THEMAC), post concentrate
recovery

Mill utilization

92.5 percent (M3)

Operating Life

11.1 years (THEMAC)

Tailings Specific
Gravity

2.64 (Golder test)

Tailings Solids Content
(Wt%)

29.2 percent solids by weight (whole tailings to cyclone plant). Tailings
diluted in outlet sump as needed to optimize cyclone performance.

Production Rate

Varies, Net tailings to the TSF from 9,182 to 10,704 kiltons per year
(25,156 to 29,326 tons per day) (NMCC)

Tailings post-
deposition dry density

31.7 and 74.6 pounds per cubic foot (pcf) dry weight assumed for post-
deposition cyclone overflow slimes and beach, respectively, 92 pcf dry
weight for the cyclone underflow fraction. (Golder estimate)

Embankment
Construction

Phase 1 earthen starter dam to an elevation of 5,250 ft-msl. Post Phase 1
peripheral earthen dam extension constructed to 10 feet above grade.
Centerline raise construction using cyclone underflow sand. Cyclone
underflow on dam crest compacted to minimum of 90 percent of American
Society for Testing and Materials (ASTM) D698, relative density >

60 percent

Liner System

From bottom to top: Prepared foundation, 12-inch liner bedding fill, 80-mil
HDPE geomembrane, overliner drainage collection layer with internal
drainage pipe network beneath the tailings embankment and continuous
beneath impoundment

p:\abq projects\2015 projects\1531453 themac dp permit support\work product\fs report 2015\final\1531453_themac_30000 tpd fs_rpt_20151130.docx
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TSF Design Factors (cont.)

Earthworks Slopes

Soil cut slopes = 1.5H:1V (1.5 horizontal to 1 vertical)
Rock cut slopes = 1H:1V
Fill slopes = 2H:1V

Underdrain Collection
Pond

(assumed) Lined slopes = 3H:1V to 2.5H:1V max
Embankment out-slope = 3H:1V nominal
Starter Dam, 2.5H:1V inner, 2H:1V outer
Drainage/TSF Double-lined pond with LCRS to contain dam and impoundment under

drainage and surface water runoff. Pond to be constructed as an OSE
non-jurisdictional facility.

Collection Pond
Reclaim

Submersible turbine pumps with 4,000-gallon per minute (gpm) capacity

Collection Pond
Capacity

Normal inventory, 24 hours reserve capacity for underdrain for reclaim
pump system upset, 100-year, 24-hour event (3.73 inches) stormwater
storage capacity for runoff contributing areas

Tailings Management

Tailings routed through eighteen 15-inch cyclones at 83 TPH feed rate per
cyclone. 45.2 to 45.6 percent underflow solids recovery (Krebs), 18.2 to
18.4 minus 200 fraction in underflow (Krebs).

Cyclone overflow discharged from the dam crest into the impoundment
interior.

Supernatant Reclaim

Floating barge with 12,978-gpm capacity

TSF Water Storage and Stormwater Diversion Design Factors

Dam Safety Hazard
Ranking

Significant, due to environment risks associated with a release of tailings
(OSE)

TSF Pond Design
Freeboard

As required to accommodate wave run-up and provide minimum freeboard
for design storm

TSF Pond Required
Stormwater Storage

Contain flows from 1.0 times the 72-hour PMP storm event plus normal
inventory of supernatant water

Hydrology Runoff
Curve Numbers

100 - Impounded tailings and lined areas
50 - Tailings embankment sand shell
92 - Native ground surfaces

Stormwater Diversion

Divert runoff from undeveloped areas inside ultimate footprint where
feasible. Divert exterior area runoff where feasible.

Underdrain System

Continuous underdrain layer beneath dam and TSF interior.
Collected water will be returned to the process via TSF underdrain
collection pond reclaim pump system

Surface Evaporation

TSF Water Pond 40 percent of tailings impoundment interior or a maximum of 40 acres
Surface Area assumed for feasibility level water balance calculations
TSF Water Pond

75 percent of average Pan evaporation

Tailings Surface
Evaporation

50 percent of average Pan evaporation

Notes:
FOS = factor of safety

MDE = maximum design earthquake
PGA = peak ground acceleration
HDPE = High density polyethylene

1531453
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The following sections describe the various construction components of the TSF feasibility level design.

6.1 Earthworks

TSF construction activities will require borrowed structural fill for starter dam and toe berm construction,
drain fill for constructing underdrain layers, and liner bedding fill material. Due to permit boundary and
land ownership conditions, the majority of the construction materials must be derived from within the TSF
footprint. Meeting fill, reclamation topdressing salvage, and reclamation cover material requirements for
construction will necessitate stockpiling selected materials early in the life of the TSF because the borrow
sources for these materials will be buried as the TSF footprint expands. Initial Phase 1 grading and liner
installation will cover approximately 60 percent of the ultimate TSF footprint and much of the area

available for borrowing construction material and reclamation cover.

The Phase 1 liner bedding fill material will be derived from the existing tailings produced during the
Quintana Resources operation. All existing tailings lie within the Phase 1 construction footprint. Liner

bedding fill needed for Phase 2 through Phase 5 construction will be derived from soil borrow areas.

Drain fill material will be produced by crushing and screening native soils and gravels. Drain fill material
will be placed in contact with geomembrane liners. To meet drainage and liner compatibility requirements,
a minus 1-inch gradation is assumed. The fine rejects (undersized) from drain fill material production will
be suitable for liner bedding fill. Because Phase 1 liner bedding fill requirements will be met by using the
existing tailings, the undersized materials produced in Phase 1 will be stockpiled for use as liner bedding
fill in Phases 2 and 3. Liner bedding fill stockpiled in Phase 1 will be supplemented with additional
material produced during construction. Approximately 100,000 cy3 of undersized material will be

stockpiled in Phase 1.

6.1.1 Site Grading

The TSF grading plan for Phases 1 through 5 is illustrated on Drawing 10. The topographic surface
shown on the grading plan reflects the over-excavation/removal of borrow materials required for cover
material stockpiling and TSF construction. The approximate construction limits by phase are also
indicated on Drawing 10. Drawing 11 illustrates the Phase 1 grading plan and Phase 1 construction. Site
grading will include removal of the old starter dam and splitter dike for use as structural fill in the new
starter dam and toe berm. Additional structural fill and drainage material will be borrowed from within the
TSF footprint. In general, gravelly sands suitable for drain material lie on the interior impoundment slopes
to the west of the dam. Materials suitable for structural fill are exposed on the surface over most of the
TSF footprint. Borrow areas developed during phased construction will extend across construction phase

limits but will lie within the ultimate TSF footprint.
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6.2 Toe Berm and Starter Dam
The Phase 1 toe berm and starter dam are illustrated on Drawing 11. The TSF at final build-out is shown

on Drawing 12, and the toe berm and dam sections and details are shown on Drawings 13 and 14.

A temporary toe berm will be constructed around the downslope TSF periphery in Phase 1. The
temporary toe berm will be removed and reconstructed as the liner is extended outward and downslope in

Phases 2 through 4. In Phase 5, a permanent toe berm will be constructed.

The primary purpose of the temporary toe berm is to contain runoff and sediment from the dam face, and
direct dam drainage to the underdrain collection system and then to the TSF underdrain collection pond.
Both the temporary toe berms and permanent toe berm will be constructed with structural fill and a
geomembrane “flap” draped over the perimeter berm. The temporary berm liner flap will be anchored in a
temporary perimeter anchor trench on the top of the berm. To relocate the temporary toe berm, the
geomembrane flap will be folded inward over sandbags to divert drainage away from the temporary berm
while it is removed. Once the temporary toe berm is removed, the liner extension will be installed and the
original liner will be laid back over the liner extension. The seam between the two liners will then be
extrusion welded in accordance with industry standards. This method will ensure that the liner seam is
located in the downgradient flow direction for tailing drainage. At final build-out, a permanent toe berm will
be constructed to contain runoff and sediment, buttress the dam toe and establish the limit for reclamation
cover placement. The return water pipeline from the TSF underdrain collection pond will also run along
the upstream side of the toe berm and above the geomembrane liner. The return water pipeline will be
relocated in conjunction with the reconstruction of the temporary toe berms during Phases 2 through 4. In
Phase 5, the return water pipeline will be placed in its final location along the upstream side of the

permanent toe berm and above the geomembrane liner.

The Phase 1 starter dam will be constructed to an elevation of 5,250 ft-msl, with a 2.5H:1V inner slope
and a 2H:1V outer slope. The purpose of the starter dam is to provide initial containment of tailing
material, and to aid in tailings distribution from the dam crest. In the early stages of the operation,
impounded water may periodically come in contact with the upstream face of the starter dam. The
upstream face of the Phase 1 starter dam will be lined with an extension of the TSF geomembrane liner.
The purpose of the liner extension is to prevent tailing drainage into the starter dam fill. The liner

extension is illustrated on Drawing 13.

The starter dam will be constructed over the impoundment liner and underdrain collection systems. In
Phases 2 through 5, starter dam extensions will be constructed to a height of 10 feet over the liner

surface along the south, west and north boundaries.
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6.3 TSF Liner System

Liner system details are shown on Drawing 14. The liner will consist of an 80-mil HPDE liner placed on a
12-inch thick liner bedding fill layer. In Phase 1, the liner bedding fill will consist of a minimum of 12 inches
of tailings recovered from the north cell of the old starter dam. After Phase 1, liner bedding fill will consist

of a 12-inch layer of crushed and screened native material, or selected local soil.

6.4 Tailings Drainage

Drainage from future tailings will be collected in two separate underdrain systems and transported to the
TSF underdrain collection pond. Drainage from the TSF impoundment interior will be collected in a
continuous underdrain (impoundment underdrain) constructed over the geomembrane liner. A separate
blanket drain will underlie the tailings dam (dam underdrain). The layout of the underdrain systems is

shown on Drawing 15. Underdrain details are shown on Drawings 16 and 17.

6.4.1 Drain Description

The impoundment underdrain system will consist of a system of primary 10-inch diameter drainage pipes
placed in drainage channels, and a system of 4-inch diameter lateral drain pipes that cover the remainder
of the TSF interior floor. Two types of drain fill will be used for the impoundment underdrain. These
include primary drain fill placed as an envelope around primary drain pipes, and a continuous minimum
18-inch thick layer of selected native drain material that covers the impoundment liner and contains the
lateral pipe network. The primary drain fill will be produced by processing native gravelly sand to reduce
its content of fine sand, silt and clay sized particles. The native drain fill material will consist of selected

site soils (gravelly sand).

Scour protection will be placed at points of cyclone overflow discharge to protect the impoundment
underdrain system. The scour protection will consist of locally derived coarse material cover over the
underdrain, or the incorporation of energy dissipation measures on discharge spigots. Scour protection
details are provided in Drawing 29. The specific number and type of scour protection required will be

determined based on estimated cyclone overflow discharge volumes and flow velocities.

The dam underdrain system will consist of a minimum 18-inch thick layer of primary drain fill material and

a network of 4-inch diameter internal drainage pipes.

6.4.1.1 Impoundment Underdrain

Pipes in the impoundment and dam underdrains will be placed at a spacing that maintains minimum
hydraulic head on the geomembrane liner and reduces the potential for leakage through the
geomembrane liner. Pipe spacing is a function of the rate at which tailings drainage reports to the

underdrain and the hydraulic conductivity of the drain fill.
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Tailings placed in contact with the impoundment underdrain can be expected to rapidly consolidate and
form a low permeability layer over the drain fill. Slurry consolidation tests indicate that the cyclone
overflow that will be deposited in the impoundment interior will exhibit post-consolidation hydraulic
conductivities ranging from 5x10” cm/sec for material deposited on the tailings beach, to 5x10° cm/sec
for cyclone overflow slimes. Assuming a unit hydraulic gradient and an average tailings beach and slimes
hydraulic conductivity of 2.75x10” cm/sec (9x10° feet/second), the rate of drainage through the tailings
and into the drain layer will be on the order of 7.8x10™ feet/day/ftz. At final build-out with an impoundment
floor area of 321 acres, total drainage collected in the impoundment underdrain will be on the order of

66 gallons per minute (gpm).

The drain pipe spacing is set to maintain a drain layer water depth and liner head that is less than the
drain layer thickness of 1.5 feet. Because drainage into the impoundment underdrain will occur at a very
low rate, the drain layer fill hydraulic conductivity can be relatively low and still maintain drainage and low
liner head. Using the mound equation (Masada, 1988) and a hydraulic conductivity of 3.8x10”° cm/sec for
the native material drain fill layer, a spacing of 35 feet between impoundment lateral drain pipes will result
in a maximum liner head of 1.33 feet. The spacing calculation assumes a 1 percent grade between drain
pipes, which is the minimum grade on the TSF floor. Steeper slopes between drain pipes will reduce the

head on the liner. Drainage mound and pipe spacing calculations are contained in Appendix D.1.

6.4.1.2 Dam Underdrain

The dam underdrain constructed beneath the cyclone underflow sand fill will be subject to different

conditions. The sand will be relatively permeable and the drainage rate will be variable because sand
deposition locations will change frequently. The water in the cyclone underflow will be delivered to the
dam at an average flow rate of approximately 1,042 gpm. In order to determine dam underdrain pipe

spacing, the following assumptions were used to estimate drain inflow rates:

B Approximately 42 percent of the water deposited with the cyclone overflow will be
retained in the tailings pore space. The remainder (approximately 58 percent) will either
drain through the sand dam and report to the drain, or be lost to evaporation.
Approximately 15 percent of the underflow water is assumed to be lost to evaporation.
The resulting maximum flow of approximately 448 gpm will report to the dam underdrain.

B Dam construction is assumed to occur over an area of approximately 100 by 600 feet
(60,000 square ft?).

B The slope between drain pipes is one percent.

B The dam underdrain fill (primary drain fill) will be a relatively clean fill, with approximately
20 percent finer than the No. 4 standard sieve, produced by crushing and/or screening of
native gravelly sand. It is assumed to have a hydraulic conductivity of 1x10™" cm/sec. A
permeability test of prepared drain fill material with 50 percent finer that the No. 4 sieve
exhibited a hydraulic conductivity of 9.1x10 cm/sec.
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Based on these assumptions, the rate of application of cyclone drainage to the dam underdrain will be
approximately 5.42x10™ cm/sec (1.5 feet/day/ftz). Using the mound equation, a pipe spacing of 45 feet will
result in a maximum head of 1.41 feet on the geomembrane liner. Drain layer thickness will be a minimum
of 1.5 feet.

6.4.2 Drain Fill and Tailings Filter Compatibility

6.4.2.1 General Requirements for Drain Fill

Drain fill materials shall meet hydraulic conductivity and stability requirements. The dam underdrain fill
(primary drain fill) shall be capable of retaining the cyclone underflow sand while allowing the transfer of
drainage, i.e., without clogging. Inside the impoundment, the primary drain fill shall also be compatible
with the underdrain pipe slot size and shall be capable of retaining the select native drain fill material

while allowing tailing drainage to pass.

The select native drain fill layer shall meet a number of conditions, including:

B It shall be erosion resistant to control the potential for scour while temporarily exposed on
impoundment slopes.

B It shall be compatible with the drain pipe slot size.

It shall be capable of retaining the cyclone overflow slimes.

B [t shall be retained by the primary drain fill.

6.4.2.2 Dam Underdrain Fill/Primary Drain Fill

Figure 3 shows the particle size distribution curve (PSD) for the cyclone underflow that will be used to

construct the TSF embankment and will be in contact with the dam underdrain. The cyclone underflow
fiter envelope defines the range of drain fill gradations that are filter compatible with the cyclone
underflow, i.e., materials that will restrict the migration of the cyclone underflow sand into the drain fill. It is
assumed that this material will be prepared on site by reducing (screening out) a portion of the fine
fraction of the native gravelly sand. A drain material with a minus 150-micron (No. 100 standard sieve)
fraction of less than 10 percent and a minus 75-micron (No. 200 standard sieve) fraction of less than

5 percent is anticipated.

Figure 3 shows the estimated average PSD for the native soil composite samples following removal of the
fine fraction with approximately 10 percent finer 425 microns (approximately 10 percent passing the

No. 40 sieve). The modified gradation falls within the filter envelope for the cyclone underflow.

Type N-12 dual wall perforated, corrugated pipes have 3-millimeter (mm) wide slots for pipe diameters up
to 10 inches. For broadly graded drain fill, Federal Emergency Management Agency (FEMA) (2007)
recommends that the ratio of the Dgs particle size (the particle size for which 85 percent is finer) to the

drain pipe slot width be greater than 4. To satisfy this condition, a Dgs of at least 12 mm is recommended.
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Gravelly sand composite samples that were collected to represent materials available for drain
construction meet the Dgs requirement. When screened to remove fine particles, the Dgs particle size will

increase and the material will continue to meet the Dgs size recommendation.

The primary drain fill that will be placed as an envelope around the primary drain pipes in the TSF interior
will meet the same Dgs size requirements for compatibility with the drain pipe slot size. The gravelly sand

processed for the dam underdrain will also meet the requirements for primary drain fill.

For field production of the dam drain fill and primary drain fill during TSF construction, the minus 0.19 inch
fraction (material finer than the No. 4 sieve) will be screened out to produce a granular drainage material.

Table 7 presents the specification for the primary drain fill.

Table 7: Primary Drain Fill Specification

Particle Size (inch) or Sieve Size Percent Passing
1 100
3/8 100-40
No. 4 0-20
No. 100 <10
No. 200 <5

Based on review of native soil gradation test results, a primary drain fill recovery rate of 40 to 60 percent
is estimated during processing of available gravelly-sand soils. Fine rejects will be suitable for liner

bedding fill material.

6.4.2.3 Select Native Drain Fill

The cyclone overflow slimes represent the finest material that will be discharged into the impoundment

and placed in contact with the impoundment underdrain. Figure 4 shows the PSD of slimes and the
gradation of the filter envelope required to retain the slimes. The SD of the composite gravelly sand
samples that are anticipated to be used for the select native material drain fill are also shown. The PSD
intercept the slimes filter band in the critical D45 range. The select native drain fills will be capable of
retaining the slimes. Some local clogging could be anticipated because the native material fines content is
higher than required; however, the material is expected to function as needed because the drainage rate
into the filter layer will be very low. Table 8 presents the gradation specifications for the select native drain

fill.

1d
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Table 8: Select Native Drain Fill Specification

Particle Size (inch) or Sieve Size Percent Passing
1 100
3/8 90-60
No. 4 80-40
No. 10 70-30
No. 100 10-30
No. 200 >10

If the native soils are crushed to minus 1 inch, the recovery of select native drain fill should be

100 percent during field processing for construction.

6.4.2.4 Primary and Select Native Drain Fill Compatibility

The primary drain fill shall be capable of retaining the select native drain fill, while allowing tailing drainage
to pass from the select native fill into the primary drains. Figure 5 shows the filter envelope for the select
native drain fill and the estimated PSD for the primary drain. The primary drain fill in the critical D45 to D5
range of the PSD falls within the select native drain material filter envelope and the two drain materials
are expected to be filter compactible, i.e., the select native drain fill will not migrate into the primary drain
fill.

6.4.3 Drain Piping

The primary drainage pipes in the impoundment underdrain will be 10-inch diameter Type N-12 dual wall
perforated, corrugated polyethylene pipe (PCPE). The 10-inch PCPE pipe will be plain-end and joined
with soil tight split couplings.

The lateral drain piping in the impoundment and dam underdrain will be 4-inch diameter Type N-12 PCPE
pipe with plain ends and soil tight split couplings.

6.4.4 Pipe Placement

The primary drain pipes will be placed in a constructed channel or drainage swale that is a minimum of
16 inches deep and inside an envelope of primary drain fill as shown in Drawings 16 and 17. After the
primary drain fill is placed, the lateral drain pipes will be placed on the liner surface and oriented to drain
into the primary drain pipe channel. In the primary pipe channel, lateral pipes will lie in select native fill
and run parallel to the primary drain fill envelope for a length of at least 4 feet. The select native drain
material fill will be placed over and around the primary drain fill and lateral drainage pipes. The final cover
of primary and select native drain fill placed over the primary pipes will be a minimum of 24 inches thick.
Pipe placement is such that collapse or damage of an individual lateral drain pipe will not result in the

transfer of tailings or select native drain fill into the primary drain pipes. The cover of select native drain fill
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over the primary drain fill will prevent the transfer of soil or tailings from the lateral to primary pipe

network.

Dam underdrain pipes will be placed within the drain fill and oriented to discharge outside the toe of the
dam in the dam underdrain and runoff collection channel. As the dam is raised, the dam underdrain and
runoff collection channel will be relocated and the dam underdrain pipes will be extended to the new

perimeter collection channel.

6.4.5 Drain Pipe Deflection

Deflection analyses were conducted to evaluate the performance of the underdrain pipes under the loads
imposed by a tailings cover of approximately 240 feet. The Type N-12, dual walled PCPE pipes used for
the underdrain collection system are considered to be flexible and can resist damage by distorting

sufficiently to shed overburden loads to the surrounding underdrain fill.

As pressure on the top of the pipe is increased through an increase in tailings height, an increasing
proportion of the vertical pressure on the pipe is transferred to the surrounding fill. This process is
commonly called bridging. Therefore, the key parameter in assessing deflection of the underdrain
collection system is the stiffness (modulus) of the fill in contact with the pipe. This bridging phenomenon
was first accurately modeled by Burns and Richards in the paper Attenuation of Stress for Buried
Cylinders (Burns and Richards, 1964). Golder has analyzed the pipe stresses and deformations based on
the work of Burns and Richards and Hoeg (1968), with modifications to the closed-form, plane strain
solutions by Lupo (2001). The closed form equations were modified to allow an incremental stress

approach and non-linear material compression.

Golder analyzed the worst-case scenario with an entire column of tailings underflow cyclone sand of
maximum height placed over the underdrain collection system. Based on Golder laboratory test results for
the tailings underflow cyclone sand, a friction angle of 39 degrees and soil density of 120 pcf was used to
model the tailings properties used in the analysis. The supporting fill was assumed to consist of the select
native drain fill material with a similar stress versus strain relationship for a silty sand compacted to
80 percent of maximum dry density. The primary drain fill used beneath the dam and in the impoundment
primary drains will have a reduced fines content compared to the select native drain fill, and will exhibit a
strength that is at least that of the select native drain fill. Modeling deflection based on the select native

drain fill is conservative.

Drain fill properties, along with pipe dimension and properties, were used to determine the maximum
deformation that may be expected for the pipes. The maximum vertical pipe deflections are estimated to
be between 11 and 14 percent. Golder’s observations have been that pipe deflections greater than 15 to
20 percent often result in plastic deformation of the pipe at the springline. A vertical deformation of

15 percent is assumed as the maximum limiting deflection for flexible pipe. Therefore, the estimated
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deformations of 11 to 14 percent are within the acceptable performance criteria established by Golder.

Detailed data worksheets and calculations are provided in Appendix D.2.

6.4.6 Drainage Outlet Works

Tailing drainage from the impoundment underdrain will be routed beneath the tailings starter dam and
cyclone sand dam to the TSF underdrain collection pond. Drainage outlet works details are shown on
Drawings 16 and 17. The primary drain pipe network in the impoundment underdrain will be reduced to
three pipes to transmit drainage to the outlet works. Three primary drainage pipes will be routed into a
12-inch diameter Type N-12 PCPE manifold at the upstream toe of the starter dam, which will in turn be
connected to a 14-inch diameter, Schedule 80 carbon steel drain pipe. The steel drain pipe will be routed
from the upstream toe of the starter dam to the TSF underdrain collection pond in a 42-inch deep by

42-inch wide ditch that will be backfilled with concrete.

The steel outlet pipe will pass through a valve vault. The valve vault will consist of a 72-inch diameter
prefabricated concrete manhole base unit placed on an 18-inch thick reinforced concrete foundation mat.
The manhole base unit will be fabricated with inlet and outlet openings for the steel drain pipe.
Prefabricated manhole riser sections will be used to extend the valve vault vertically to a maximum height

of 100 feet, to an elevation of approximately 5,300 ft-msl.

A 14-inch diameter, hydraulically actuated knife gate valve will be installed on the steel outlet pipe in the
valve vault. The hydraulic actuator lines will be 100 feet long and will be routed up through the riser
sections to the top surface of the dam for connection to a portable hydraulic power pack. As the manhole
riser sections are added, the outlet valve hydraulic lines will be secured to the man-way ladder steps cast

into the manhole riser sections. This arrangement will enable valve operation without manhole entry.

The purpose of the outlet valve is to prevent the drainage of excess water into the TSF underdrain
collection pond in the early stages of impoundment operation (i.e., before the impoundment underdrain is
covered with cyclone overflow). As positioned, the valve will be upstream of the main body of the dam,
and its use will not result in pressurization of the underdrain pipe inside the dam. Once the underdrain is
covered with cyclone overflow, the flow into the impoundment underdrain will be limited by the low
hydraulic conductivity of the tailings slimes overlying the drain. When the dam reaches a height of
100 feet (approximately 5,300 ft-msl), the outlet valve will be fully opened and the valve vault will be

backfilled with cement grout and granular fill materials.

6.5 TSF Underdrain Collection Pond

6.5.1 Pond Description
The location of the TSF underdrain collection pond is shown on Drawings 2, 10, 11, and 12. TSF

underdrain collection pond details and sections are shown on Drawings 13, 18, 19 and 20. Figure 6
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illustrates total TSF underdrain collection pond capacity, the maximum operating water required to

preserve upset and stormwater storage capacity, and the maximum stormwater storage level.

The TSF underdrain collection pond will be double-lined with minimum 60-mil HDPE geomembrane liners.
An HDPE geonet will be placed between the liners to serve as the collection pond leakage collection and
recovery system (LCRS) and minimize the head on the lower pond liner. The pond will be fitted with a
primary drain material filed sump and LCRS pump to recover any leakage through the upper

geomembrane.

TSF underdrain collection pond reclaim pumps will be submersible, vertical turbine pumps supported in a
reinforced concrete sump and headwall structure. The sump will allow the water level in the pond to be
drained to the pond floor level and no dead storage will be required. The use of submersible turbine
pumps mounted in a concrete sump will eliminate the potential for liner damage associated with a barge
mounted pump coming to rest on the pond floor. The reinforced concrete sump is shown in cross section

on Drawing 19.

Impoundment underdrain flows will be transported to the pond via a buried steel pipe. Runoff and dam

underdrainage will be routed to the pond via an HDPE lined open ditch constructed at the toe of the dam.

6.5.2 TSF Underdrain Collection Pond Sizing

The TSF underdrain collection pond will contain drainage water from the TSF impoundment and dam
underdrains, as well as runoff from the downstream face of the tailings dam. The pond is sized to contain
24 hours of tailing drainage flow at maximum estimated drainage rates, runoff from the 100-year, 24-hour
storm event of 3.73 inches (National Oceanic and Atmospheric Administration [NOAA] 2006) incident on
the downstream dam face, and an additional minimum 2-feet of freeboard. Underdrain flow rate

calculations and runoff estimates are contained in Appendix E.

Underdrain flow rate estimates are based on the assumption that materials representative of the
consolidated, cyclone overflow will be in contact with the impoundment underdrain and will control the
rate of tailing drainage reporting to the TSF underdrain collection pond. The hydraulic conductivity of
materials representative of beach and slimes samples are 5.0x10” and 5.0x10® cm/sec, respectively. If it
is assumed that the more permeable beach-like material cover 60 percent of the impoundment underdrain

at final build-out, the maximum underdrain flow rate will be on the order of 66 gpm.

Approximately 1,042 gpm of water will be delivered to the dam in cyclone underflow with a moisture
content of approximately 30 percent. An estimated 42 percent of the water will be permanently bound or
entrained within the pore space of the sand fill, and an additional 15 percent is estimated to be lost to
evaporation. The remaining 28 percent (448 gpm) is assumed to report to the dam underdrain and TSF

underdrain collection pond.
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A storage allowance is provided for potential inflows associated with the free water pond coming in direct
contact with the impoundment underdrain system. In this case, the drainage rate will be controlled by the
hydraulic conductivity of the select native drain fill material that will cover the impoundment floor and drain
pipe network. Permeability testing of a representative sample of select native drain fill indicated a
hydraulic conductivity of 3.8x10”° cmi/sec. If it is assumed that a 20-acre area of impoundment drain will
be inundated to an average depth of 2.5 feet, the estimated drainage rate will be on the order of
1,220 gpm.

The maximum contribution of stormwater runoff to the TSF underdrain collection pond will be from the
combination of dam out-slope area and exposed toe area liner and underdrain occurring in Phase 4. The
100-year, 24-hour storm event incident on this area is estimated to produce a runoff volume of

3.94 million gallons.

Table 9 summarizes the TSF underdrain collection pond storage capacity requirements. The pond
capacity is approximately 12.24 million gallons with 2 feet of dry freeboard below the crest of the pond
(top of pond liner). The pond has the capacity to store up to approximately 5.8 million gallons of process
water for facilitating process water make-up or storage of extra water during wet periods. A maximum
water surface elevation of 5,157 should be maintained in order to provide sufficient storage for stormwater

associated with the 100-year, 24-hour storm event and a coincident 24-hour upset period.

Table 9: TSF Underdrain Collection Pond Storage Capacity Requirements

Source Type of Inflow Volume (gal)
Dam Face Runoff Storm Event Runoff 3,942,528
Dam Underdrainage 24-hour upset volume 645,206
Impoundment Underdrainage 24-hour upset volume 95,074
Free water pond direct drainage 24-hour upset volume 1,754,857
Total 6,437,666

6.6 Surface Water Management

6.6.1 Control of Impoundment Runon

The TSF will be required to contain inflows and direct precipitation associated with the 72-hour PMP of
26 inches. Diversion ditches constructed for impoundment runon control have been sized to carry the
peak discharge associated with the prescribed PMP event using a rainfall intensity versus time
distribution defined in Hydrometeorological Report 55A (US Department of Commerce, 1998). Runoff

estimation and ditch sizing calculations are contained in Appendix F.1.

Diversion ditches will be constructed to divert runon away from the impoundment where possible.
Peripheral catchment and runoff contributory areas are limited because the TSF lies in the head of a
hydrologic catchment area. The Phase 1 grading plan (Drawing 11) indicates the location of diversion

ditches. The Phase 1 ditches are located outside the Phase 2 construction area and will be functional
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during Phases 1 and 2. In Phase 3, a permanent diversion ditch will be constructed on the west periphery
of the TSF as shown on Drawing 11. Table 10 summarizes peak discharge estimates for the Phase 1 and

3 diversion ditches.

Table 10: Summary of Impoundment Runoff Diversion Ditch Capacity and Size Requirements

Phase/Location Peak I(D(:fssc;harge D'tch:’)‘"dth D'tc(*;t;?;)lpth
Phase 1, TSF northeast 525 10 55
Phase 1, TSF southwest 340 10@ 51
Phase 3/ TSF southwest periphery 205 10 @ 4.2

Notes

M 2H:1V side slopes assumes on the downslope side, slope on upstream side varies

@ 2H:1v slopes

@) Depth at the lowest channel slope, includes 1 foot of freeboard.

6.6.2 Dam and TSF Underdrain Collection Pond Surface Water Management

Surface water management facilities other than impoundment diversions are designed to contain and
transport flows associated with the appropriate 100-year storm event. Hydrologic calculations for the dam

and TSF underdrain collection pond surface water management facilities are contained in Appendix F.2.

Runoff from the downstream face of the dam will be routed to the TSF underdrain collection pond. The
time of concentration (T.) for the toe ditch catchment area is estimated to be three hours. The dam
underdrain and runoff collection channel at the toe of the dam has been sized to carry the peak discharge
associated with the 100-year, 3-hour storm. The 100-year, 3-hour storm will produce the peak 100-year
storm runoff of 71 cubic feet per second. The flow depth at peak discharge is estimated to be a maximum
of 0.5 feet. The perimeter toe berm height will be 3 feet (temporary berms) to 4 feet (permanent berms)
high and will provide 2.5 to 3.5 feet of dry freeboard in the toe area dam underdrain and runoff collection

channel.

6.7 Cyclone Plant Area

Excavation and site preparation will be required for the cyclone plant pad, the pump equipment pad and
the surge pond. The cyclone plant general arrangement plan and site grading plan are shown on
Drawing 21. The purpose of the cyclone plant is to separate whole tailings into sand and slimes fractions.

Its’ design and purpose are described in more detail in Section 7.0.

Surge pond cross sections and details are shown on Drawing 22. The purpose of the surge pond is to
contain discharges (tailings, process, and reclaim water) from various processing locations under upset
conditions, due to a pipe failure or shutdown of the cyclone plant. Upset flows from the cyclone plant will
discharge by gravity to the surge pond within a secondary containment ditch lined with a minimum 60-mil
HDPE geomembrane liner placed over 6 inches of liner bedding fill. Further details of the secondary

containment ditch are provided below in Section 7.4.
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7.0 TAILINGS DELIVERY AND DISTRIBUTION SYSTEM DESIGN

7.1  General System Description

The tailings delivery and distribution system design consists of pipeline system that delivers whole tailings
from the processing plant to the tailings storage facility. Whole tailings will be separated into fine material
and sand material in the cyclone plant. The sand fraction will be transported to the TSF and used for dam
construction while fine material will be deposited into the TSF. The tailings surge system is designed for
tailings management in case of unanticipated shutdown of any of the tailings stations or surges or overflows
from station sumps. Return or reclaim water will be collected from the TSF surface pond and TSF
underdrain water collection pond and transported back to the process plant. A general process flow diagram

for the tailing delivery and distribution system is provided on Drawing 23.

Process equipment for the tailings delivery and distribution system will be located in four main stations as
listed below:
B Cyclone Station: including the cyclone cluster, slurry pumps, slurry transfer sumps, gland
seal water system, and electrical equipment;

B Surge Discharge System: including the surge pond evacuation pumps and lined secondary
containment ditches;

B TSF Return Water Pond Barge Station: including a floating barge and barge mounted
vertical turbine pumps and electrical equipment; and

B TSF Underdrain Collection Pond Pump Station: including vertical turbine pumps in a
permanent structure and electrical equipment.

Tailings distribution will include whole tailings transport from the process area to the cyclone station and
sand and fine tailings transport to the TSF. Return water will include tailing drainage water and TSF return
water transported to the process plant. The major pipelines are listed below, and their interactions are

shown in the overall system process flow diagram on Drawing 23.

Cyclone Feed Line

Cyclone Overflow Line

Cyclone Underflow Line

Cyclone Whole Tailings Bypass Line

TSF Return Water Line

TSF Underdrain Collection Return Water Line

Main Surge Discharge Line

The major pipelines will be installed within secondary containment ditches lined with a minimum 60-mil
HDPE geomembrane liner placed over six inches of liner bedding fill. The secondary containment ditches

and associated pipelines will be constructed in accordance with the requirements listed in 20.6.7.23

A % 1
Golder
p:\abq projects\2015 projects\1531453 themac dp permit support\work product\fs report 2015\final\1531453_themac_30000 tpd fs_rpt_20160527rev.docx ASSOClates



November 2015 34 1531453

NMAC, and will include secondary containment. Further details of the secondary containment ditches are

provided below in Section 7.4.

The arrangement of the major components of the tailings delivery and distribution system is shown on
Drawings 21 and 24. Drawings 25 and 26 present the tailings delivery and distribution system plan and
profile. Whole tailings produced at the flotation plant will be transported via a 30-inch HDPE DR17
pipeline to the cyclone plant at the northwest side of the TSF. The cyclone plant will separate the sands
fraction, which represents approximately 45 percent of the whole tailings stream, from the slimes fraction,
which represents approximately 55 percent of the whole tailings stream. The sands fraction or the
“underflow” of the cyclone plant will produce an underflow slurry which will be transported to the TSF in a
separate 12-inch HDPE DR pipeline and discharged on the dam. The cyclone underflow sand placed on
the dam crest will be then be spread, graded and compacted, as necessary to push sand down the dam

out-slope and continually build the dam.

The cyclone overflow (slimes) from the cyclone plant will be routed to the TSF in a separate 30-inch
HDPE DR17 pipeline and discharged into the impoundment. The cyclone overflow water will be returned
to the process water reservoir at a rate of up tom 13,000 gpm. The cyclone plant will operate continuously
to produce the sand material needed for continuous construction of the dam. In the event of upset
conditions when the cyclone plant is not in operation, whole tailings will be discharged via gravity into the

surge pond through a lined secondary containment ditch (see Section 7.4).

7.2 Tailings Delivery

7.2.1 Underflow Sand

The cyclone underflow pipeline will deliver sand to the top of the embankment for tailings dam
construction. Two underflow pipelines will be used. The east leg will be routed around the north side of
the TSF, and the south leg will be routed around the south side of the TSF as shown on Drawing 24.
Each leg is sized to transport 100 percent of the cyclone underflow at up to 45.6 percent sand recovery.

This allows for 100 percent availability of sand delivery to the dam.

Cyclone underflow will be discharged through 4-inch spigots placed every 333 feet. Each spigot will
include one 4-inch manual pinch valve. The underflow pipelines will also have in-line knife-gate isolation
valves every 2,000 feet to allow for isolation and relocation of the pipe as the dam rises. The knife-gate
isolation valves will be quick-disconnect with hydraulic actuators powered by a mobile hydraulic power

unit mounted on a pick-up truck.

The north and south cyclone underflow pipelines will be operated independently. When one is in
operation, the other can be serviced or broken down and relocated. Cyclone underflow pipes will be

flanged each 500 feet to facilitate breakdown and relocation.
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7.2.2 Cyclone Overflow

Two cyclone overflow delivery pipelines, one leg to the north side and one leg to the south side of the
TSF, will transport the cyclone overflow to the TSF interior (impoundment interior) as shown on
Drawing 24. The cyclone overflow will be discharged via spigots placed every 667 feet. Each spigot will
include a manual pinch valve. Each pipe is sized to carry 100 percent of the cyclone overflow to permit
pipeline relocation without interrupting operation as the TSF elevation rises. One leg will remain active

while the other is serviced or relocated.

The cyclone overflow pipelines will also have knife-gate isolation valves placed every 2,000 feet to allow
for isolation and relocation of the pipe as the impoundment rises. The knife-gate isolation valves will be
quick-disconnect with hydraulic actuators powered by a mobile hydraulic power unit mounted on a pickup
truck. The cyclone overflow delivery pipelines will be flanged every 500 feet to allow for breaking down

and relocating the pipe.

7.3 Deposition Management

7.3.1 Dam Construction

Figure 7 illustrates height versus capacity and surface area relationships and rate of rise for the tailings
impoundment. Near continuous operation of the cyclone plant will be required to produce sufficient sand
to construct the dam to the ultimate elevation of 5,460 ft-msl. The difference in elevation between the dam
crest and the head of the cyclone overflow impoundment beach will be maintained at 10 feet.
Maintenance of this elevation difference will place the transition between the cyclone underflow sand dam
fill and the interior cyclone overflow a distance of approximately 30 feet upstream of the inside dam crest.
The elevation differential of 10 feet will be maintained in order to maintain adequate freeboard for
stormwater storage. Maintaining this elevation differential also allows for maximum storage capacity for

cyclone overflow, and thus maximum production of sand needed for dam construction.

In the early stages of operation, there will be more sand available than needed to maintain the elevation
differential between the dam crest and the head of the beach. Excess sand will be pushed down the out-
slope of the dam and used to construct the dam base. In the later stages of operation, the sand previously
used to construct the dam base will reduce the sand requirements for raising the dam crest, and facilitate

maintaining the crest to beach elevation differential.

7.3.2 Cyclone Overflow Discharge

The storage volume for the cyclone overflow will be maximized through managing deposition and
practicing sub-areal, thin lift deposition. Discharge spigot locations will be frequently cycled so that a thin
lift of tailings is placed on the tailings beach. Exposure to evaporation prior to burial with a subsequent lift

of tailings will allow the tailings to desiccate and consolidate. The degree to which thin lifts can be placed
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and consolidation can occur under managed deposition is primarily a function of rate of tailings rise. It is

also influenced by tailings properties, climatic conditions, surface water management, and operator effort.

7.4  Management of Upset Flows

Potential upset flows from the process area, cyclone plant, and TSF will be controlled through a series of
secondary containment ditches, the surge pond, and the TSF underdrain collection pond (see Section 6.5).
The secondary containment ditches and associated pipelines will be constructed in accordance with the
requirements listed in 20.6.7.23 NMAC. The secondary containment ditches will run from the process area
to the TSF (the main ditch), from the main ditch to the cyclone area, and from the cyclone area to the surge
pond. The secondary containment ditches are designed to contain and transport flows via gravity that are
related to potential upset conditions and direct precipitation onto the ditches associated with the 25-year
24-hour storm event (2.88 inches). Maximum upset flow conditions would be associated with overtopping
of the process water reservoir (as estimated by M3, the design contractor for the process water reservoir).
This maximum upset flow was assumed to be 18,000 gpm over a 30-minute period, at which point the
process area pumps would be shut down. The secondary containment ditches are designed for these
maximum upset flows, direct precipitation, and an additional 2 feet of freeboard. The main ditch is designed
to flow to the TSF by gravity for the first six years. After year six, gravity flow to the TSF is no longer possible
because of the increased height of the TSF and upset flows will then discharge to the surge pond via gravity
in a lined ditch through year 11.1. The alignment of the secondary containment ditches is shown on
Drawings 2, 3, 10, 11, 12, 21, and 24 through 26. Details of the secondary containment ditches are provided
in Drawing 29.

Surge pond cross sections and details are shown on Drawing 22. The surge pond liner system will consist
of a liner bedding fill layer overlain with a minimum 60-mil HDPE geomembrane liner. The surge pond is
located at an elevation of 5,340 feet and is sized for a surge retention time of half an hour with and additional
reserve capacity of over one million gallons. The pond is sized for the retention of approximately 1,610,000
gallons of slurry with an additional 2 feet of freeboard. The use of the surge pond will be intermittent and
temporary and the pond will be empty under normal operating conditions. The pond will be equipped with
dedicated hard-wired pumps that will automatically evacuate its contents. Emergency power for the pumps
will be provided by the emergency diesel power generation system located on-site in the event of a power
outage. The process facility control room will be equipped with emergency alarms that notify the operator
of an upset condition allowing the operator to make necessary adjustments in the process, as needed. The
pumps at the surge pond will be automatically activated upon the pond reaching a predetermined level.
Water and solids collected from the surge pond will be discharged through a 12-inch HDPE DR17 pipeline

to the top of the TSF. The solids handling pump is designed to evacuate the surge pond within 12 hours.
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8.0 WATER RECLAIM SYSTEM DESIGN

The water reclaim system is a significant part of NMCC’s water conservation program. It will provide
approximately 75 percent of the water used in the process in the form of recycled water. The purpose of
the water reclaim system is to recycle supernatant water stored in the TSF and water captured in the
underdrain collection gallery and stored in the TSF underdrain collection pond. The TSF water reclaim
system will recover water released as the cyclone overflow consolidates within the TSF. The underdrain
water collection system will recover water from the bottom of the tailings impoundment through the TSF
underdrains into the TSF underdrain collection pond. The underdrain pond will also store water captured
by the dam underdrains from the downstream side of the dam as sand is deposited and compacted as
well as precipitation run-off water from the face of the dam. All of this water will be transported from the
TSF and TSF underdrain collection pond to the process water reservoir located at the plant via a 20-inch
HDPE variable DR return water pipeline. Water from the TSF underdrain collection pond may also be
pumped back directly to the TSF. The major components of the water reclaim system are shown on

Drawing 27. Water reclaim system details are shown on Drawing 28.

The TSF reclaim system will be a barge-mounted pump station in the impoundment equipped with four
pumps (three operating and one spare) with a design flow from this station of 13,000 gpm. This is equal to
the maximum design rate at which water will be delivered to the TSF from the cyclone plant during normal

operation.

The TSF underdrain collection pond system will be a pump station of two pumps (one operating and one
spare) installed in a sump within the pond. The design flow from this station will be 4,000 gpm. This is the
maximum design flow of the TSF underdrain collection gallery. It is anticipated that up 4000 gpm of flow
will be captured by the underdrains in the initial stages of operation of the TSF. This flow rate will become
less over time as the tailings impoundment fills and the underdrains become overlain with tailings

materials.

The water reclaim barge in the TSF impoundment will be accessed from a ramp constructed over the
impoundment liner as shown on Drawing 28. The ramp will be approximately 35 feet wide and initially
constructed to a height of 10 feet above the impoundment floor. As the tailings level rises during
operations, the position of the barge will migrate up the ramp northwestward along the reclaim pipeline
alignment. In each construction phase, ramp construction will be completed with borrowed structural fill

material.

Golder

V'Y :
p:\abq projects\2015 projects\1531453 themac dp permit support\work product\fs report 2015\final\1531453_themac_30000 tpd fs_rpt_20151130.docx ASSOCIateS

14126



November 2015 38 1531453

9.0 WATER BALANCE

Water balance calculations are included in Appendix G. Figure 8 summarizes the results of a water
balance analysis of the proposed TSF for average rainfall conditions. The water balance model
incorporates water input from slurry water inflow, direct precipitation on the impoundment surface and
runon from un-diverted upgradient areas. On-site meteorological data collection at Copper Flat was
initiated in August 2010. Due to the short duration of record keeping and recording gaps, NOAA data from
Hillsboro and Caballo Dam, New Mexico, were used in conjunction with Copper Flat data to estimate
monthly precipitation and evaporation rates. The ratio of site evaporation to Hillsboro evaporation for
months where data are available from both sites was used to estimate site evaporation for months where

data were not collected at the site.

Water balance model losses include entrainment of water within the tailings solids, evaporation from the
TSF supernatant pool, evaporation from the exposed tailings beach, and evaporation of water from the
dam. Entrainment represents the most significant water loss and is calculated on the basis of the
estimated final post-deposition dry density of the cyclone underflow and cyclone overflow. An average
post-deposition dry density of 57 pcf is assumed for the cyclone overflow. Over the life of the facility,
approximately up to 49 million tons of cyclone underflow will be produced assuming near constant

operation of the cyclone plant and mill.

The water balance model does not identify reclaim rates from specific locations because operation of the
impoundment will impact where water accumulates. Water that is not lost to evaporation or bound within
the tailings is assumed to be recovered from either the impoundment free water pond or the TSF

underdrain collection pond.

The impoundment underdrain will be equipped with a shutoff valve at its inlet during the initial years of
operation so that when the water level in the TSF underdrain collection pond exceeds the normal
operating level, the underdrain will be closed to utilize the TSF supernatant pool for storage and the TSF

undergrain collection pond will be pumped down.

A total process water inflow of 12,978 gpm is estimated based on average operating conditions. This
inflow includes water contained in the cyclone overflow slurry and water delivered to the dam with the
cyclone underflow. As shown in Figure 8, the estimated process water reclaim rate averages 9,215 gpm.
The average make-up water requirement, calculated as the difference between the process water
delivered and the water reclaimed, is estimated to be 3,169 gpm or approximately 152 gallons per ton of

tailings placed in the TSF. The maximum estimated make-up water rate is 3,676 gpm.

The water balance examines water reclaim rates for average rainfall conditions. If the site experiences

precipitation that is less than or exceeds average conditions, water reclaim rates and make-up water
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requirements can also be expected to vary. The water reclaim system is capable of recovering water at a
rate adequate to account for all water in the tailings slurry discharged from the flotation plant. Maximum
reclamation of water following storm events can temporarily reduce demand on external water sources.
The water balance does not consider additions from the open pit or waste rock stockpile stormwater

ponds. Water available from other on-site sources is not expected to be significant.
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10.0 TAILINGS DAM STABILITY ANALYSIS

10.1 Methods

Slope stability analyses were performed in support of the feasibility design of the Copper Flat TSF with an
ultimate crest elevation of 5,435 ft-msl. The analyses were performed using limit-equilibrium slope stability
software and Spencer's (Spencer, 1967) method of slices to compute the theoretical factors of safety
(FOS) for various potential failure surfaces. Material properties used in the stability calculations for native
soil and tailings materials were based on laboratory geotechnical testing performed in Golder’s in Denver,

Colorado laboratory and discussed previously in Sections 3.3 and 4.3.

Slope stability analyses were conducted to determine the FOS against failure for the critical stability
section along the highest embankment section and most adverse subsurface topography on the
downstream slope. The critical factors of safety assumed for stability analysis are 1.5 for static conditions
and 1.1 for pseudo-static conditions, according to NMAC 19.25.12.11.12. Stability analyses were
performed for static (steady-state) and dynamic (pseudo-static) loading conditions. Steady-state loading
conditions represent the long-term stability of the TSF and pseudo-static loading conditions represent the

stability of the TSF during the design earthquake loading event.

The computer package SLIDE™ (Version 6.021) was used to conduct the stability analyses
(Rocscience, 2013). An arcuate (circular) failure mode was used to analyze the critical section with the
shear surface failing through the tailings and/or foundation materials. A block failure mode was used to
analyze the critical section with a potential failure at the liner interface. Both methods are based on the
principle of limit equilibrium, i.e., the method calculates the shear strengths that would be required to
maintain equilibrium, and then calculates the FOS by dividing the available shear strength by the shear

strength required to maintain stability.

Analyses were limited to the investigation of global failures that can affect the full height of the
embankment, are deeper seated, and may result in lowering the embankment crest and loss of

containment. Local stability analyses associated with shallow slope failures were not investigated.

A pseudo-static analysis approach was used for the seismic loading case. With this method, a lateral
force is added to a potential failure mass, with magnitude equal to some fraction of the weight of the
sliding mass. The fraction is defined in the form of a pseudo-static coefficient and is expressed as a
percentage of gravity. Selection of the pseudo-static coefficient is discussed below. Stability analysis

supporting data and computer-generated outputs are contained in Appendix H.
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10.2 Seismic Design Criteria

According to the regulations set by the NMDSB, the TSF can be classified as having a significant hazard
potential. Dams assigned the significant hazard potential classification are those where failure results in
no probable loss of human life but can cause economic loss, environmental damage, and/or disruption of
lifeline facilities. The NMDSB requires that structures such as the Copper Flat TSF be designed to
withstand the seismic loading from the Maximum Design Earthquake (MDE) with a 2 percent probability of
exceedance in 50 years (approximately 2,475-year return frequency). The peak ground acceleration
(PGA) for the Copper Flat property was obtained using the US Seismic “Design Maps” Web Application
developed by the United States Geological Survey (USGS) Geologic Hazards Science Center (USGS,
2011). Considering the 2009 National Earthquake Hazards Reduction Program provisions for a Site Class
C and a site location of 32.96° North latitude and 107.5° West longitude, the resulting PGA for the

2,475-year return MDE is approximately 0.13 times gravitational acceleration (0.13g).

The method developed by Hynes-Griffin and Franklin (1984) and Jansen (1985) was used to evaluate
pseudo-static loading conditions, as outlined by the NMDSB guidelines (2010). This method recommends
that the pseudo-static coefficient selected for analysis must be at least 50 percent of the predicted PGA,
but not less than 0.05g, and the FOS under pseudo-static analysis should be 1.1 or greater. A coefficient

of 0.087g, corresponding to two-thirds of the design PGA, was conservatively used for the analyses.

The results of the previous seismic liquefaction potential evaluation of the Copper Flat TSF by SHB
(1980) indicated that the probability of liquefaction affecting the Quintana TSF was extremely remote
based on the seismic hazard potential of the site and empirical data derived from case histories of tailings
dams and natural, saturated, loose sandy deposits subject to earthquake-induced ground motions. Golder
anticipates that a drained response to seismic loading will dominate the pore water conditions in the TSF
during and following its active life based on the material permeabilities, boundary drainage conditions,
and construction practices. Given the seismic hazard potential of the site and the proposed TSF

construction and operating practices, the liquefaction potential of the new TSF is also considered low.

10.3 Tailing Drainage and Phreatic Conditions

The primary source of tailing drainage is drain-down water associated with the centerline-constructed
cycloned underflow tailings portion of the embankment, with a minor contribution from consolidation and
drainage of the impounded cyclone overflow upstream of the embankment crest. The drainage control
system consists of a continuous granular fill blanket drain beneath the cyclone underflow sand
embankment and toe area, with lateral underdrain pipes spaced at 45-foot centers across the
embankment footprint. Lateral drain pipes will connect to an open channel, which gravity drains to the
HDPE-lined TSF underdrain collection pond.
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The phreatic surface was assigned to be coincident with the drainage control system at the base of the
final embankment, based on performance of similar structures. Because of the large difference in the
hydraulic conductivity of the cyclone underflow and cyclone overflow, a near vertical phreatic surface is
assumed at the dam/beach interface. This condition will result in the main body of the dam being well-

drained and unsaturated.

10.4 Pore Pressure Conditions and Liquefaction Potential

The response of tailings material to loading can be either drained or undrained, and is associated with the
development of pore water pressures. For stability analyses, a phreatic surface was assumed at the
beach material surface level upstream of cycloned underflow tailings embankment and an undrained
response was evaluated. Undrained analyses were performed by applying an undrained strength to the

cyclone overflow on and beneath the beach.

Susceptibility to liquefaction potential is assumed to be limited to the saturated beach areas upstream of
the dam. Steady-state (residual) undrained strength was applied to the tailings beach upstream of the

cyclone sand dam fill to evaluate post-liquefaction stability.

The risk of static and seismic liquefaction triggering will likely be low if appropriate control over
embankment construction and the phreatic-surface elevation is exercised, and the cyclone underflow
sand behaves as anticipated. Sand placed on the dam crest will be spread and compacted. Operating
experience at mine sites utilizing cyclone underflow fill indicates that self-weight compaction of sand on
the tailings out-slope is typically adequate for minimizing liquefaction potential. At Copper Flat, some

compaction will be realized on the dam out-slope as a result of dozer spreading operations.

10.5 Material Properties

The material properties used in the stability analyses are based on a review of the properties used in
previous site studies (SHB 1980), new data derived from testing of samples collected during the site
geotechnical investigation, and from tests conducted on tailings characterization study samples. The

components of the slope stability model include:

Foundation Materials

Liner Interface Zone

Cyclone Underflow sand

Cyclone overflow (beach material)
Structural Fill

Table11 summarizes the strength parameters used in the preliminary slope stability analyses.
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Table 11: Summary of Properties Used in Stability Analyses

Component Unit Weight !Drained Strength Undrained Strength
(pcf) Cohesion (psf) | ¢’ (degrees) (Sulo’y)
Foundation Materials 120 150 29 NA
Liner Interface Zone 120 0 26.5 NA
Cyclone Underflow 113 0 39 NA
Cyclone overflow 108 NA NA 0.05
Structural Fill 120 0 29 NA

Notes:

pcf = pounds per cubic foot

psf = pounds per square foot

¢’ = Effective stress friction angle

S./0’y = Residual undrained shear strength normalized by the effective overburden stress
NA = Not applicable

10.5.1 Foundation Materials

The foundation underlying the proposed TSF embankment has been characterized as an alluvial deposit
comprised of predominately silty and clayey sands and gravels. Foundation material strength test results
ranged from 28 to 32 degrees (effective friction angle). Based on the results of consolidated-undrained
triaxial tests completed by Golder, an effective stress friction angle (¢’) of 29 degrees and effective

cohesion of 150 pounds per square foot were applied for the shear strength of the foundation materials.

10.5.2 Liner Interface Zone

The shear strength of the cycloned underflow tailings/geomembrane liner/liner bedding interface will be
the controlling factor for possible sliding block-type failure surfaces along the base of the TSF
embankment. The interface shear strength was evaluated in a direct shear test performed by Golder. Old
(Quintana) tailings, and drain fill materials were placed in contact with a sample of textured, 80-mil HDPE
geomembrane. The composition of the test sample is representative of the Phase 1 interface, when the
old tailings will be utilized for liner bedding fill. The use of coarser, higher strength materials (crushed and
screened native gravelly sand) is anticipated in later construction phases. The direct shear test indicated
an interface friction of 26.5 degrees. This strength was assigned to the interface zone comprised of liner

bedding, geomembrane and drainage materials.

10.5.3 Cyclone Underflow

The sloping, cyclone underflow embankment was considered to be fully drained and cohesionless
because of the anticipated low phreatic-surface elevation and the high permeability of the cyclone
underflow in the embankment, and the effect of the drainage control system. Mittal and Morganstern
(1975) evaluated the ¢’ for cycloned copper tailings sands. The effects of particle crushing and sand
dilatancy were most pronounced at stresses up to 40 psi, while at higher stresses ¢’ remained relatively
constant and approximately equal to 34 degrees. Volpe (1975) reported ¢’ values for copper sands and

slimes between 33 to 37 degrees. A consolidated-undrained triaxial test conducted by Golder on a

1d
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cyclone underflow sample indicated an internal friction angle of 40 degrees. An effective friction angle of

39 degrees was assumed in stability analyses.

10.5.4 Cyclone Overflow

Cyclone overflow in the impoundment is assumed to exhibit a drained response for most loading
conditions except for the conditions occurring after static or seismic liquefaction. However; for
conservatism, an undrained shear strength behavior was assumed for the cyclone overflow upstream of

the embankment.

Undrained shear strength implicitly accounts for the effects of shear-induced pore pressures. Based on
experience from similar mining projects and published data (Mittal and Morganstern 1975, Vick 1990), the
peak undrained shear strength normalized by the effective overburden stress (S, /0’,,) was estimated to

be 0.20 for the impoundment area extending upstream from the embankment crest.

Residual undrained shear strengths were used in a static analysis to evaluate embankment stability
following liquefaction in the beach area. Similar to that for peak shear strength, the residual undrained
shear strength normalized by the effective overburden stress (S,/c’,,) was estimated to be 0.05 for the

tailings upstream of the cyclone underflow dam.

10.5.5 Structural Fill

Strength parameters for the starter dam structural fill are based on testing of representative materials
recovered from the TSF borrow areas during the site exploration. Foundation material strength test results
ranged from 28 to 32 degrees. The material was conservatively classified as cohesionless with a ¢’ of 29

degrees with a moist unit weight of 120 pcf.

10.5.6 Liner Material

The liner interface direct shear test was conducted with a sample of textured geomembrane. The use of
un-textured geomembrane may be feasible, but testing of interface strength with un-textured liner has not
been performed. To evaluate the potential for use of smooth liner, the interface strength was varied to find
the interface friction angle required to meet the minimum pseudostatic FOS of 1.1. This analysis was

performed for the block failure mode.

10.5.7 Fissured Clay Foundation Analysis

Stability analyses presented in Section 10.6 for the maximum embankment section address the
embankment, the cyclone underflow beach and the liner interface zone on a maximum height
embankment section. Additional sections corresponding to geology sections B-B’ and D-D’ were

evaluated to determine the effects of clay foundation soils on the stability of the TSF.
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Drill holes in the vicinity of these sections intercepted a clay layer that appears to be dipping to the
eastward based on the first high plasticity clay intercepts identified during drilling. At several locations in
the TSF expansion area, the top of this clay layer exhibited characteristics of a softened clay, with locally
high moisture content and corrected SPT blow counts, in the range of 12 to 25, that were lower than

those in overlying and underlying soils.

Stark and Eid (1977) state that fissured clays in first time slides (or first time slope failures) may exhibit a
mobilized shear strength that is lower that the strength of fully softened clay, and suggest the use of the
average of the fully softened and residual (large strain) clay strength in evaluating stability. Clay shear
strength was estimated based on an empirical method presented by Mesri and Shahien (2003) that
relates shear strength under varying normal stress to plasticity index. The method provides a non-liner
shear strength envelope used to estimate the fully softened, residual and average strength of hard,
fissured clays. The resulting shear strength versus normal stress envelope is used for clay strength input

in the slope stability model.

The highest plasticity index (l,) of 42 percent in Copper Flat samples, which was associated with a
softened clay sample recovered from drill hole BH-18 at a depth of 43 feet, was assumed for estimating
the strength of the high plasticity clay layers. In section B-B’, clay interbedded clay and granular soil
layers were modeled. In Section D-D’, the clay layer was assumed to extend from the first high plasticity

clay intercept to the base of the model section.

10.6 Stability Analysis Results
The results of stability analyses for static and pseudo-static loading conditions are summarized in
Table 12.

Table 12: Calculated Slope Stability Factors of Safety

Failure Mode Method S:gtllgbI;(lJ)s Pseu?glsot g::): Ao

Maximum Section Circular Spencer 2.53 1.92
Maximum Section Block Spencer 2.24 1.69
Maximum Section Circular, Post Liquefaction Spencer 2.53 NA
Maximum Section Block, min required Spencer 1.53 1.1
interface strength = 13.6 degrees

Fissured Clay Section B-B’ Circular Spencer 1.56 1.12
Fissured Clay Section B-B’ Block Spencer 2.50 1.90
Fissured Clay Section D-D’ Circular Spencer 1.53 1.13
Fissured Clay Section D-D’ Block Spencer 2.48 1.87

Notes:

FOS = factor of safety
NA = not applicable
Min = minimum
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The conservative assumptions applied in the stability analyses suggest that the Copper Flat TSF will be
stable. All factors of safety meet or exceed the minimum NMDSB requirements of 1.1 and 1.5 for static
and pseudostatic conditions. The residual strength analysis suggests if liquefaction of saturated tailings
upstream of the dam occurs, the embankment will remain stable. The evaluation of the sensitivity of
pseudostatic stability to the friction angle of the liner interface indicates a relatively low interface friction
angle is required to maintain stability, and that the required interface strength is likely to be achievable

with an un-textured geomembrane liner.
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11.0 TAILINGS DAM FOUNDATION SETTLEMENT POTENTIAL

11.1 Analysis Approach

The TSF will consist of an earthen starter dam constructed to a height of approximately 50 feet with the
remainder of the dam constructed with sand recovered from the cyclone plant. A geotechnical investigation
was performed in the embankment footprint, which included standard penetration testing and sample
collection from the surface to a depth of 50 feet. Drilling indicated that in general, the tailings embankment
foundation consists primarily of alluvial deposits that include silt, sand and gravel, which are underlain by

clay.

Representative samples of the foundation strata were analyzed in Golder's geotechnical laboratory for
index properties, gradation, and Atterberg limits. Selected samples were remolded in the laboratory, and

the remolded samples were subjected to one-dimensional consolidation testing.

Settlement calculations were developed for the post-construction embankment, which represents the worst-
case condition. Staged settlement was not analyzed because settlement of the embankment will be
adequately mitigated by continuous fill placement during ongoing embankment construction. Settlement
calculations were performed using the computer model SETTLE3D v. 2.0, a computer program developed

by Rocscience, Inc., for the analysis of settlement and consolidation under foundations and embankments.

A detailed description of the settlement potential investigation, settlement calculations and supporting
information are contained in Appendix I.1. Drill holes and the location of cross-sections used to evaluate
subsurface conditions are shown on Drawing 3. Drawings 5 and 7 present geologic cross sections B-B’ and
D-D’, respectively, which were developed to evaluate settlement perpendicular to the dam axis. The cross-
sections also include information derived from the former geotechnical study conducted on behalf of
Quintana by Sergent Hauskins and Beckwith (SHB, 1980). Drill hole logs are contained in Appendix A.2.

A differential settlement and geomembrane strain analysis was subsequently conducted by Golder and is
included in Appendix 1.2. Cross sections were developed to intercept the various geologic materials
underlying the TSF site. The engineering properties of the foundation materials were derived from the 1980
Sargent, Hauskins and Beckwith (SHB) geotechnical study, the geotechnical investigation conducted as

part of the TSF design report and experience with similar foundation materials.

11.2 Settlement Potential Analysis Results
Laboratory consolidation testing was conducted on remolded specimens of the fine fraction of samples
recovered from the embankment foundation. As such, the settlement prediction does not account for the

presence of the coarse fraction in the foundation soils, and associated inter-particle contact and support of

A % 1
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foundation loads. Settlement predictions based on the laboratory consolidation tests are therefore

conservative.

Results of the settlement potential analysis are shown graphically on geologic sections B-B’ and D-D’. The
maximum calculated settlement beneath the embankment is approximately 2.1 feet in the area of the
maximum dam (and tailings beach) foundation loads. Settlement decreases at a relatively uniform rate as

the weight of post-construction loading decreases towards the outer toe of the embankment.

Settlement prediction based on the laboratory consolidation testing of the fine fraction of foundation
samples is conservative. SPT testing conducted during drilling showed the foundation strata to generally
be very dense to hard. On the basis of SPT test results, actual post-construction consolidation settlement

of less than 1 foot is anticipated.

Dam construction will be more or less continuous during the life of the facility. The effects of foundation
settlement include the potential for the loss of dry freeboard for stormwater storage. The potential loss of
freeboard can be mitigated by elevating the dam crest with managed/targeted placement of cyclone

underflow sand.

The analyses did not indicate the potential for differential settlement that could impact the integrity of the
TSF geomembrane liner. Sections B-B’ and D-D’ indicate predicted settlement varies uniformly across

areas subject to changing foundation loads.

The impoundment underdrain will pass beneath the dam in a steel pipe placed in a ditch backfilled with
concrete near section F-F' (Drawing 9). The settlement will not adversely impact the impoundment
underdrain outlet pipe. There is adequate grade and elevation change along the outlet pipe alignment to

accommodate predicted settlement.

A basalt outcrop identified by SHB (SHB, 1980) may lie beneath or in the vicinity of the impoundment
underdrain pipe inlet near the upstream toe of the dam. The outcrop occurred in an area that was disturbed
during Quintana dam construction activities, and was not observed during the recent site exploration. If the
inlet to the underdrain pipe bears on basalt, local differential settlement could occur along the pipe
alignment, which could induce stress on the outlet pipe. If, during construction, a basalt outcrop is identified

at the location of the inlet, an alignment change may be warranted to avoid the pipe bearing on basalt.

It should be noted that the settlement potential investigation was performed for a previously completed
design study, and evaluated an embankment geometry that differs from that presented in this report. The
new embankment is higher and the depth of embankment fill overlying the foundation is greater for this
30,000 tons per day design; however, the original analyses assumed a higher, more conservative

embankment moist unit weight of 130 pcf. Tailings testing completed after the settlement potential study

A % 1
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was conducted indicates a post embankment fill placement moist unit weight of approximately 113 pcf. The
foundation loads imposed by the higher embankment fill, when corrected for the moist unit weight
determined by laboratory testing, are lower than those used in the settlement potential analysis. Therefore,
the results of the settlement investigation presented above are conservative relative to the current design.
As part of future detailed engineering studies, settlement calculations will be updated for final design

conditions; however, the conclusions are anticipated to be consistent with those presented herein.

The results of the differential settlement and geomembrane strain analysis indicates that, in general,
settlement potential across the TSF is predicted to be limited. As such, the potential for tearing of the HDPE
liner due to potential differential settlement within the entire area of the TSF is considered to be low. The
maximum settlement is estimated to be 0.72 feet, while the maximum tensile strain on the HDPE liner due
to differential settlement is estimated to be 0.02 percent. The allowable tensile strain on an 80 mil HDPE
geomembrane liner is 10 percent and the predicted tensile strain is well within acceptable conditions.

Therefore, Golder does not expect tearing of the HDPE liner due to differential settlement to be an issue.

A % 1
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12.0 USE OF THIS REPORT

This feasibility level design report has been prepared by Golder exclusively for the use of THEMAC and
NMCC. No third-party engineer or consultant shall be entitled to rely on any of the information,
conclusions, or opinions contained in this report without the written approval of Golder, THEMAC or
NMCC.

The conclusions and recommendations in this report have been prepared in a manner consistent with the
level of care and skill ordinarily exercised by engineering professionals practicing under similar conditions,
subject to the time limits and financial and physical constraints imposed on or otherwise applicable to the

work.
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TEST PIT LOG: TP-1

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/3/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11977739.46 E: 867983.49
Lithology:
Depth USCS Description
0-2ft. GM sandy SILTY GRAVEL, medium, sub-angular, 35% coarse sub-rounded sand, 20%
medium plasticity fines, 30% sub-angular cobbles (3-10"); pinkish gray (7.5YR 6/2),
weak CaCO; cementation; non-cohesive, dry, dense.
2-41t. GP GRAVEL, medium, and SAND fine to coarse, poorly graded, 10% non-plastic fines;
25% angular to sub-angular cobbles (3-10"), light brown (7.5YR 6/3), CaCO3; as
cemented masses and disseminated; non-cohesive, dry, very dense.
4 -8 ft. SP  Friable/weathering rock (andesite); gravelly SAND, coarse, sub-rounded, 20% fine

to medium sub-angular gravels; 10% non-plastic fines; 50% angular to sub-angular
cobbles and boulders (3-20"), light brown (7.5YR 6/3), CaCO; coating rock

fragments and fractures.

Samples:
None.

Special Notes:

Archaeologist present during excavation.

Pit located in road; top 2 ft. of original surface
removed for road cut.

Native hillslope has ~70% surface rocks; with
weathered/friable boulders exposed along road
cut.

Test pit location immediately adjacent to existing
waste rock disposal facility.
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TEST PIT LOG: TP-2

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/21/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11976945.00 E: 869820.78
Lithology:
Depth USCS Description
0-1ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 15% fine to coarse sub-
rounded to sub-angular gravel, 40% low plasticity fines; 5% sub-rounded cobbles
(3-6"), brown (7.5YR 4/3), blocky; cohesive, slightly moist, soft.
1-2ft SM gravelly SILTY SAND, fine to coarse, sub-rounded, 20% fine to coarse sub-
rounded to sub-angular gravel, 35% low plasticity fines; 5% sub-rounded cobbles
(3-6"), pinkish white (7.5YR 8/2), moderate CaCO; cementation, blocky to platy;
non-cohesive, dry, dense.
2-6ft GM  SILTY GRAVEL, fine to coarse, sub-rounded to sub-angular and SAND, fine to
coarse, sub-rounded, 15% low to no plasticity fines; 20% sub-angular to sub-
rounded cobbles and boulders (3-15"), pinkish gray (7.5YR 7/2), strong RXN with
HCI, dry, dense.
6-7ft. GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded,
10% non-plasticity fines; 25% sub-angular cobbles and boulders (3-15"), light
brown (7.5YR 6/3), strong RXN with HCI; non-cohesive, dry, very dense.
7-9ft GW  Friable/weathering rock (andesite); GRAVEL, fine to coarse, angular, 10% coarse
sand, 5% non-plastic fines; 50% angular cobbles and boulders (3- 15"), weak RXN

with HCI.

Samples:
2-6 ft., bag
6-7 ft., bag

Special Notes:

7 to 9 feet moderately strong rock, slightly
weathered. Can slowly excavate with excavator
(hard digging).
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TEST PIT LOG: TP-3

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/21/2012
Project: Copper Flat

Project No.: 103-92557

Location:
NAD 83:

Lithology:
Depth

USCS

Sierra County, NM
N: 11977450.61 E: 869805.07

Description

0-1ft

1-2ft

2-7ft

7-9ft

9-11ft.

T

SM/ML

SM

GM

GC

GwW

gravelly sandy CLAYEY SILT, low plasticity, 30% fine to coarse sub-rounded to
sub-angular gravels, 20% fine to coarse sub-rounded sand; 20% sub-angular
cobbles and boulders (3-15");\, brown (7.5YR 4/3), blocky, strong RXN with HCI;
cohesive, moist, soft.

gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to coarse sub-angular
gravel, 20% low to non-plastic fines: 15% sub-angular cobbles, pinkish white
(7.5YR 8/2), moderate CaCO; cementation; non-cohesive, dry, dense.

SILTY GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-
rounded, 15% low plasticity fines; 25% sub-angular cobbles and boulders (3-20"),
pink (7.5YR 7/3), strong RXN with HCI; non-cohesive, dry, dense.

CLAYEY GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-
rounded, 15% medium plasticity fines; 30% sub-angular cobbles and boulders (3-
20"); brown (7.5YR 5/3), CaCO; disseminated and as coatings on rocks; non-
cohesive, dry, dense.

sandy GRAVEL, fine to coarse, sub-angular, 30% fine to coarse sub-rounded
sand, 10% low to non-plastic fines; 15% sub-angular cobbles (3-6"), brown (7.5YR
5/4), CaCO5; as cemented masses, disseminated and coatings on rocks; non-

cohesive, dry, very dense.
‘ Y

. Samples:
BMI samples all layers (bag samples)

Special Notes:
Refusal at 11 ft., hit andesite. Fracturing andesite
above.
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TEST PIT LOG: TP-5

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/3/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11977574.94 E: 868955.59
Lithology:
Depth USCS Description
0-1ft. SM gravelly SILTY SAND, fine to coarse sub-rounded, 20% fine to coarse sub-angular
gravel, 25% low plasticity fines; 25% sub-angular cobbles (3-8"), yellowish brown
(10YR 5/4), friable, strong RXN with HCI; non-cohesive, dry, loose.
1-3ft SM  SILTY SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-
angular, 20% low plasticity fines; 5% sub-angular cobbles (3-8"), light brown
(7.5YR 6/3), CaCO; as masses, weakly cemented in places, blocky; non-cohesive,
dry, compact.
3-7ft SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse,

sub-angular, 10% non-plastic fines; 5% sub-angular cobbles, light brown (7.5YR
6/3), moderate CaCO; cementation in places (large plates excavated), clay
fingering at 3 to 4 ft.; non-cohesive, dry, very dense.

Samples:

1-3 ft. bag, bucket

3-7 ft. bag, bucket

BMI samples (0-1ft, 1-3ft, 3-7ft)

Special Notes:
Refusal at 7 ft., hit bedrock (andesite).
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TEST PIT LOG: TP-6

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/4/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11978206.72 E: 871778.25
Lithology:
Depth USCS Description
0-1ft. SW gravelly SAND, fine to coarse, sub-rounded, 25% fine to coarse poorly graded
gravel, 20% non-plastic fines; 35% sub-rounded to sub-angular cobbles, brown
(10YR 4/3), friable, strong RXN with HCI; non-cohesive, dry, loose.
1-3ft GM sandy SILTY GRAVEL, fine to coarse, sub-angular, 25% fine to coarse sub-

rounded sand, 35% low plasticity fines; 15% sub-rounded to sub-angular cobbles
(3-5"), very pale brown (10YR 7/3), blocky, CaCO; as masses and disseminated;
non-cohesive, dry, compact.

3-5ft CL/GC gravelly sandy SILTY CLAY, medium plasticity, 30% fine to coarse sub-rounded
gravel, 25% fine to coarse sub-rounded sand; 5% sub-rounded to sub-angular
cobbles (3-5"), strong brown (7.5YR 5/6), blocky, clay fingering, CaCO3; as masses
and moderately cementation in places, large blocky plates excavated; non-
cohesive, dry, stiff.

5-7ft GM sandy SILTY GRAVEL, fine to coarse, sub-rounded, poorly graded, 20% fine to
coarse sub-rounded sand, 15% medium plasticity fines; 15% sub-angular cobbles
(3-7"), light brown (7.5YR 6/4); non-cohesive, dry, dense.

7-13ft. SM  gravelly SAND, fine to coarse, sub-rounded, 35% fine to coarse sub-angular
gravel, 25% med. plasticity fines; 45% sub-angular to angular cobbles and
boulders (3-12"); light brown (7.5YR 6/4), CaCO; coatings on rocks; non-cohesive,
dry, very dense.

Samples:

1-3 ft. bag

3-5 ft. bag

5-7 ft. bag, bucket
7-13 ft. bag, bucket

Special Notes:
At 7 feet excavator broke through large boulder.
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TEST PIT LOG: TP-7

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/17/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974576.20 E: 872338.77
Lithology:
Depth USCS Description
0-1.5ft CL SILTY CLAY and SAND, medium plasticity, 40% medium to coarse sub-rounded
sand, 5% fine to coarse poorly graded gravel; trace cobbles (3-4"), brown (7.5YR
4/4), friable; cohesive, dry, soft.
1.5-4ft CH CLAY and SAND, high plasticity, 45% medium to coarse poorly graded
subrounded sand, 5% fine to coarse poorly graded gravels; reddish brown (5YR
4/4), blocky, some CaCO; masses and disseminated; cohesive, dry, very stiff.
4 -6 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to coarse poorly

graded gravel, 20% low plasticity fines; trace sub-angular cobbles (3-5"), pinkish
gray (7.5YR 7/2), moderate CaCO; cementation; non-cohesive, dry dense.

6-8ft. SW-SM SILTY SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, poorly
graded, 10% non-plastic fines; 5% sub-angular cobbles (3-5"), pinkish gray (7.5YR
6/2), CaCO3; masses and disseminated; non-cohesive, dry, very dense.

8-10ft. GP GRAVEL, fine, poorly graded, and SAND, poorly graded, fine to coarse, 5% non-
plastic fines; trace cobbles (3-4"), brown (7.5YR 5/3), CaCO; coating on rocks; non-

cohesive, dry, very dense.

10-12ft. GP-GM SILTY GRAVEL, fine to coarse, poorly graded, and SAND fine to coarse, sub-
rounded, 10% low plasticity fines; 10% sub-angular cobbles (4-5"), brown (7.5YR
5/3), CaCO; coating on rock fragments; non-cohesive, dry, dense.

Samples:

0-1.5 ft. bag 0-4ft. Bucket
1.5-4 ft. bag

4-6 ft. bag

6-10 ft. bag, bucket

10-12 ft. bag, bucket

BMI bag samples all layers

Special Notes:
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TEST PIT LOG: TP-8

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/18/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974106.85 E: 872357.94
Lithology:
Depth USCS Description
0-2ft. CL sandy SILTY CLAY, medium plasticity, 40% fine to coarse sub-rounded sand, 10%
fine to coarse sub-angular gravel; trace cobbles (3-6"), brown (7.5YR 4/2),
disseminated CaCOs, platy; cohesive, moist, firm.
2-51t. Cl  sandy gravelly SILTY CLAY, high plasticity, 30% fine to coarse sand, 20% fine to

coarse poorly graded gravel; trace cobbles (3-4"), brown (7.5YR 4/3), CaCO,
masses and weakly cemented in places, platy; cohesive, dry, stiff.

5-7ft. SC/ClI CLAYEY SAND, fine to coarse, sub-rounded, 45% medium plasticity fines, 5% fine
to coarse poorly graded gravels; dark brown (7.5YR 3/4), CaCO3; masses, platy;

cohesive, dry, stiff.

7-13 ft. SC gravelly CLAYEY SAND, fine to coarse, sub-rounded, 30% medium plasticity fines,
15% fine to coarse poorly graded gravels; trace cobbles (3-4"), reddish brown
(5YR 5/4), moderate CaCO; cementation, large plates excavated; cohesive, dry,
hard.

13- 16 ft. GW GRAVEL, fine to coarse, sub-rounded, and SAND, fine to coarse, sub-rounded,
15% low plasticity fines; 5% sub-rounded cobbles (3-4"), light brown (7.5YR 6/3);
CaCO3 coatings on rock fragments; non-cohesive, dry, compact to dense.

Samples:
0-2 ft. bag
2-5 ft. bag
5-7 ft. bag
7-13 ft. bag
13-16 ft. bag

Special Notes:
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TEST PIT LOG: TP-9

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/17/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974362.19 E: 873288.54
Lithology:
Depth USCS Description
0-2ft. SC FILL. gravelly CLAYEY SAND, fine to coarse, sub-rounded, 45% high plasticity
fines, 15% fine to coarse poorly graded gravel; 5% sub-angular cobbles (3-6"),
brown (7.5YR 4/3), blocky, strong RXN with HCI; cohesive, dry, firm.
2-6ft. SP  TAILINGS. poorly graded SAND, medium, sub-rounded, 5% non-plastic fines;
pale yellow (2.5Y 7/3), no RXN with HCI; non-cohesive, dry, loose. Tailing
thickness in pit is tapered east to west: lower depth 6 ft. (east) and 4 ft. (west).
6-8ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine poorly graded gravel,
15% medium plasticity fines; 5% sub-angular cobbles (3-4"); very pale brown
(10YR 7/3), CaCO; masses; non-cohesive, dry, dense.

8-10ft. GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded,
10% non-plastic fines; 5% angular cobbles (3-6"), pale brown (10YR 7/3), CaCO,
coatings on coarse fragments and disseminated; non-cohesive, dry, dense.

10 - 11 ft. GM sandy SILTY GRAVEL, poorly graded, fine, sub-rounded, 35% fine to coarse sand,
15% medium plasticity fines; 10% angular cobbles (3-4"), pinkish gray (7.5YR 6/2),
moderate SiO,/CaCO; cementation; non-cohesive, dry, very dense.

11-141ft. GP-GM sandy SILTY GRAVEL, poorly graded, fine to coarse, sub-angular, 35% fine to

coarse sub-rounded sand; 10% medium plasticity fines; pinkish gray (7.5YR 6/2),

strong SiO,/CaCO; cementation; non-cohesive, dry, very dense.

7 Samples:
; 6-8 ft. bag } 6-10 ft. bucket
8-10 ft. bag
;- 10-11 ft. bag 10-14 ft. bucket
2 11-14 ft. bag

BMI bag samples: 6-8 ft., 8-10ft, 10-11 ft.

Special Notes:
Reclaimed area on tailing dam.
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TEST PIT LOG: TP-10

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/17/2012
Project: Copper Flat

Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974364.43 E: 873777.16

Lithology:
Depth USCS Description
0-0.5ft. ML  FILL. CLAYEY SILT and SAND, medium plasticity, 40% fine to coarse sub-
rounded sand, 5% medium sub-angular gravel; trace sub-angular cobbles (3-6"),
dark yellowish brown (10YR 4/4), friable, strong RXN with HCI; cohesive, slightly
moist, soft.
0.5-3ft SC FILL. gravelly CLAYEY SAND, fine to coarse, sub-rounded, 40% high plasticity
fines, 15% fine to coarse poorly graded gravel; 5% sub-angular cobbles (3-6"),
dark brown (10YR 3/3), blocky, disseminated CaCOs; cohesive, dry, firm.
3-6ft SP  TAILING. poorly graded SAND, medium, rounded, 5% non-plastic fines; pale
yellow (2.5Y 7/4), platy, no RXN with HCI; non-cohesive, dry, compact.
6-12ft. SP  TAILING. poorly graded SAND, medium, rounded, 5% non-plastic fines; pale
yellow (2.5Y 8/4), no RXN with HCI; non-cohesive, dry, loose.
12 - 13 ft. SC gravelly CLAYEY SAND, fine to coarse, sub-rounded, 25% medium plasticity fines,

'tgiling

ST .
' 27
¥
7 ’
f 4
£ 4

25% fine to coarse sub-rounded gravels; 15% sub-rounded cobbles (3-10"), pale
brown (10YR 6/3), CaCO3; masses and coatings on rock fragments, mixing with
at horizon contact; non-cohesive, dry, dense.

B S it

Samples:

0.5-3 ft. bag

3-6 ft. bag, bucket
6-12 ft. bag, bucket
12-13 ft. bag, bucket

Special Notes:

Reclaimed area on tailing dam.

Stop at 13 feet due to limit of backhoe, but appear
to be on top of a layer of more gravels.
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TEST PIT LOG: TP-11

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/17/2012
Project: Copper Flat

Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974375.04 E: 874235.34

Lithology:
Depth USCS Description
0-0.83ft. ML  FILL. CLAYEY SILT and SAND, medium plasticity, 40% fine to coarse sub-
rounded sand, 5% fine to coarse poorly graded gravel; 5% sub-angular cobbles (3-
10"), brown (10YR 4/3), friable, strong RXN with HCI; cohesive, moist, soft.

0.83 - 5 ft. SP  TAILING. poorly graded SAND, medium, rounded, 5% non-plastic fines; light gray
(2.5Y 7/2), platy, weak RXN with HCI; non-cohesive, dry, compact.

5-11ft. SP  TAILING. poorly graded SAND, medium, rounded, 5% non-plastic fines; brownish
yellow (10YR 6/8), no RXN with HCI; non-cohesive, dry, loose to compact.
11-13 ft. SP  TAILING. poorly graded SAND, medium, rounded, 5% non-plastic fines; grayish

brown (2.5Y 5/2), no RXN with HCI; non-cohesive, dry, loose.

Samples:

0-1 ft. bag

1-5 ft. bag, bucket
5-11 ft. bag, bucket
11-13 ft. bag, bucket

Special Notes:
Reclaimed area on tailing dam.
Stop at 13 feet due to limit of backhoe.
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TEST PIT LOG: TP-12

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/2/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974885.17 E: 875173.88
Lithology:
Depth USCS Description
0-1ft ML  SILT and SAND, low plasticity, 45% poorly graded fine sand, 5% medium gravel; trace
cobbles (4-6"), strong brown (7.5YR 4/6), blocky; cohesive, dry, firm.
1-3ft. CL sandy SILTY CLAY, medium plasticity, 35% fine to coarse sub-rounded sand, 5% medium
gravel; trace sub-rounded to sub angular cobbles (4-6"), pink (7.5 YR 7/3), clay fingering,
CaCO; masses and cemented in places, blocky; cohesive, dry, stiff.
3-7ft GM SILTY GRAVEL, fine to coarse, sub-rounded, and SAND, fine to coarse, sub-rounded,

15% low plasticity fines; 40% sub-rounded to sub-angular cobbles and boulders (3-20"),
light brown (7.5YR 6/3), CaCO; coatings on rock fragments; non-cohesive, dry, dense.

7 - 8 ft. SM/GM SILTY SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-rounded; 20%
low to medium plasticity fines; 10% cobbles (3-10"), pink (7.5YR 7/4), blocky, strong
CaCO; cementation; non-cohesive, dry, very dense.

8-11ft SM  SILTY SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-rounded, 10%
non-plastic fines; 5% cobbles (3-10"), pale brown (10YR 6/3), weak to moderate SiO,

cementation, CaCO; trace masses and disseminated; non-cohesive, dry, dense.

11-13 ft. SM  SILTY SAND, fine to coarse, sub-rounded and GRAVEL, fine to coarse, sub-rounded; 20%
low plasticity fines; trace cobbles (3-4"), yellowish brown (10YR 5/4), platy, moderate
SiO,/CaCO; cementation, CaCO; visible in pores and disseminated; non-cohesive, dry,

13- 15 ft. SW SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-rounded, 10% low to
non-plastic fines; 15% cobbles (3-10"), yellowish brown (10YR 5/4), CaCO3 coatings on
rock fragments; non-cohesive, dry, dense.

T Rl

Samples:
BMI bag samples: 0-1 ft., 1-3 ft., 3-7 ft., 8-11 ft., 11-
13 ft.

Special Notes:

Surface reworked by wind, small dunes around
shrubs (Flourensia cernua, tarbush and Prosopis
glandulosa, honey mesquite).
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TEST PIT LOG: TP-13

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/2/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974438.98 E: 875447.89
Lithology:
Depth USCS Description
0-1ft ML  SILT, non-plastic, 10% fine to coarse sub-rounded sand, 5% fine to coarse sub-rounded
gravel; trace cobbles (3-6"), brown (7.5YR 4/4), friable; cohesive, dry, soft.
1-3ft ML sandy CLAYEY SILT, low plasticity, 30% fine to coarse sub-rounded sand, 5% fine to
coarse sub-rounded gravel; trace cobbles (3-6"), light yellowish brown (10YR 6/4), blocky,
clay fingering, CaCO; as masses and weakly cemented in places; cohesive, dry, soft.
3-51t. CL sandy SILTY CLAY, low to medium plasticity, 30% fine to coarse sub-rounded sand, 5%
fine to coarse sub-rounded gravel; light brown (7.5YR 6/4), blocky, CaCO; as masses and
disseminated; cohesive, dry, firm.
5-8ft. CL sandy SILTY CLAY, medium plasticity, 30% fine to coarse sub-rounded sand, 5% fine to
coarse sub-rounded gravel; trace cobbles (3-6"), light brown (7.5YR 6/4), strong angular
blocky, CaCOj; along pores, weak RXN with HCI; cohesive, dry, stiff.
8 -10 ft. SM SILTY SAND, fine to coarse, subrounded, and GRAVEL, fine to coarse, sub-rounded, 15%
low plasticity fines; 15% sub-rounded to sub-angular cobbles and boulders (3-15"), brown
(7.5YR 5/4), strong SiO,/CaCO; cementation, strong RXN with HCI; non-cohesive, dry,
dense.
10 - 18 ft. GW sandy GRAVEL, fine to coarse, sub-rounded, 25% fine to coarse sub-rounded sand, 10%

non-plastic fines; 30% sub-rounded to sub-angular cobbles and boulders (3-20"), dark
yellowish brown (10YR 4/4), weak RXN with HCI; non-cohesive, dry, very, dense.

Samples:

5-8 ft. bag, bucket
5-10 ft. bag, bucket
10-18 ft. bag, bucket

Special Notes:
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TEST PIT LOG: TP-14

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/2/2013

Project: Copper Flat

Project No.: 103-92557

Location: Sierra County, NM

NAD 83: N: 11974366.80 E: 874917.98

Lithology:

Depth USCS Description

0-1ft. Cl gravelly sandy SILTY CLAY, high plasticity, 20% fine to coarse sub-angular gravel, 15%
fine to coarse sub-rounded sand; 20% sub-angular cobbles (3-12"); dark reddish brown
(5YR 3/4), blocky, no RXN with HCI; cohesive, dry, firm.

1 -4 ft. CL gravelly sandy SILTY CLAY, moderate plasticity, 25% fine to coarse sub-angular gravel,
25% fine to coarse sub-rounded sand; 15% sub-angular cobbles (3-12"); pink (7.5YR 7/3),
blocky, CaCO; masses and weak cementation in places, strong RXN with HCI clay
fingering; cohesive, dry, firm.

4 -7 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% non-plastic fines, 15% fine to
coarse poorly graded gravels; trace cobbles (3"), pinkish white (7.5YR 8/2), strong CaCO3
cementation (large plates excavated); non-cohesive, dry, dense.

7-12 ft. ML sandy SILT, non-plastic, 20% fine to medium poorly graded sand, trace fine poorly graded

12 - 14 ft. GM

14 - 16.5 ft. GM

gravels; brown (7.5YR 5/4), platy, CaCOj lining pores and some masses, weak RXN with
HCI; cohesive, dry, soft.

sandy SILTY GRAVEL, fine to coarse, sub-angular, 35% fine to coarse sub-rounded sand,
15% non-plastic fines; 15% sub-angular cobbles (3-6"), pinkish white (7.5YR 8/2), strong
SiO,/CaCO; cementation, strong RXN with HCI; non-cohesive, dry, dense.

sandy SILTY GRAVEL, fine to coarse, sub-angular, 40% fine to coarse sand, 15% non-
plastic fines; trace sub-angular cobbles (3-6"), pinkish white (7.5YR 8/2), weak SiO,

cementation, CaCO; coatings on rocks, strong RXN with HCI; non-cohesive, dry, dense.

Samples:
0-1 ft. bag

1-4 ft. bag

4-7 ft. bag
7-12 ft. bag
12-14 ft. bag
14-16.5 ft. bag

Special Notes:
Offset pit location approximately 25 feet to the
west to keep disturbance on tracked road.
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TEST PIT LOG: TP-15

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/20/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973832.93 E: 874871.54
Lithology:
Depth USCS Description
0-2ft. ML sandy CLAYEY SILT, low plasticity, 30% fine to coarse sub-rounded sand, 5% fine
to medium poorly graded gravels; dark brown (7.5YR 3/3), friable, strong RXN with
HCI; cohesive, dry, soft.
2-41t. SM  SILTY SAND, fine to coarse, sub-rounded, 20% low plasticity fines, 10% fine to
coarse sub-angular gravels; 5% sub-angular cobbles (3-10"), pink (7.5 YR 7/4),
blocky, strong RXN with HCI; cohesive, dry, firm.
4 - 8 ft. Cl  sandy SILTY CLAY, medium plasticity, 30% fine to coarse sub-rounded sand, 10%
fine to medium poorly graded gravel; light reddish brown (5YR 6/4), angular blocky
(breaking to fine aggregates), CaCO; nodules and masses; cohesive, dry, firm.
8-10ft. CH sandy CLAY, high plasticity, 15% fine poorly graded sand, trace gravels; dark
reddish brown (2.5YR 3/4), angular blocky (breaking to gravel sized aggregates),
weak RXN with HCI, clay pressure faces; cohesive, moist, firm.
10 - 20 ft. CH CLAY, high plasticity, 5% fine poorly graded sand, trace gravels; dark reddish

brown (2.5YR 3/3), angular blocky (rock structure), weak RXN with HCI, clay
pressure faces; cohesive, moist, stiff.

Ny - AR

Samples:
8-10 ft. bag, bucket
10-20 ft. bag, bucket

Special Notes:

Excavator leaves slick sidewalls at 8+ feet. Clays
formed in place (not illuvial) from weathering
primary minerals.
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TEST PIT LOG: TP-16

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/20/2012
Project: Copper Flat

Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973732.56 E: 875481.72

Lithology:

Depth USCS Description

0-2ft. ML sandy CLAYEY SILT, low plasticity, 30% fine to coarse sub-rounded sand, 5% fine
to medium poorly graded sub-angular gravels; 10% sub-angular cobbles (3-6"),
brown (7.5YR 4/3), friable, strong RXN with HCI; cohesive, moist, soft.

2-41t. ML  sandy CLAYEY SILT, low plasticity, 20% fine to coarse sub-rounded sand, 5% fine
to medium poorly graded sub-angular gravels; trace sub-angular cobbles (3-6"),
brown (7.5YR 5/4), blocky, strong RXN with HCI; cohesive, dry, stiff.

4 -7t SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% non-plastic fines, 20%
fine poorly graded sub-angular gravels; brown (7.5YR 5/3), friable, CaCO; as
masses and disseminated, strong RXN with HCI; cohesive, dry, firm.

7-10ft. ML sandy SILT, non-plastic, 30% fine to coarse sub-angular sand, 5% fine poorly

10 - 17 ft. GW

graded sub-angular gravels; light brown (7.5YR 6/3), blocky, CaCO; as masses
and disseminated, strong RXN with HCI, thin layer (<1ft) of moderate cementation;
non-cohesive, dry, hard.

sandy GRAVEL, fine to coarse, sub-angular, 30% fine to coarse sub-rounded
sand, 5% non-plastic fines; 20% sub-rounded cobbles (3-12"); brown (7.5YR 5/3),
weak to strong CaCO5; cementation (stratified), weak to strong RXN with HCI; non-

cohesive, dry, very dense.

Samples:

0-2 ft. bag

2-4 ft. bag

4-7 ft. bag, bucket

7-10 ft. bag, bucket

BMI bag samples same as above

Special Notes:
10 to 17 foot interval has varying degrees of
CaCO; cementation (none to strong), but grouped

together due to particle size similarities.
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TEST PIT LOG: TP-17

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/18/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973205.01 E: 873937.67
Lithology:

Depth USCS Description

0-1ft ML sandy SILT, low plasticity, 40% fine to coarse sub-rounded sand, trace fine poorly
graded gravels; trace sub-angular cobbles (3-6"), yellowish brown (10YR 5/4),
platy, weak RXN with HCI; cohesive, dry, soft.

1-2ft. CH sandy CLAY, high plasticity, 35% fine to coarse poorly graded sand, 5% fine to
coarse poorly graded gravels; trace cobbles (3"), reddish brown (5YR 4/4), blocky,
disseminated CaCO5; and masses, strong RXN with HCI; cohesive, moist, stiff.

2-41t. SC CLAYEY SAND, fine to coarse, sub-rounded, 40% medium plasticity fines, 5% fine
to coarse poorly graded gravel; trace cobbles (3-4"), pink (7.5YR 7/3), blocky,
moderate CaCQO; cementation and masses, strong RXN with HCI; cohesive, dry,
very stiff.

4 -6 ft. SM gravelly SILTY SAND, fine to coarse, poorly graded, 25% low plasticity fines, 25%
fine poorly graded gravels; trace cobbles (3-6"), brown (7.5YR 5/3), blocky, CaCO,
masses and coating rock fragments, strong RXN with HCI; cohesive, dry, firm.

6 - 14 ft. GW sandy GRAVEL, fine to coarse, poorly graded, 40% fine to coarse sub-rounded

sand, 5% non-plastic fines; 5% cobbles (3-6"), light brown (7.5YR 6/3), stratified,
thickly bedded, some weak CaCO5; cementation at 8 feet moderate cementation at
14 feet, CaCO; masses, strong RXN with HCI; non-cohesive, dry, dense

o T e o

Samples:

0-2 ft. bag

it 72, 2-4 ft. bag

LTS, . ] 4-6 ft. bag

& o 6-14 ft. bag

o BMI bag samples: 0-2 ft., 2-4 ft., 4-6 ft., 6-10 ft.

Special Notes:

Disturbed surface, pit located in depression on
tailing dam (cow lay-down area). Salt cedar
(Tamarix chinensis ) and seep willow (Baccharis
salicina ) stand.
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TEST PIT LOG: TP-18

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/20/2012

Project: Copper Flat

Project No.: 103-92557

Location: Sierra County, NM

NAD 83: N: 11973182.90 E: 874892.73

Lithology:
Depth USCS Description

0-2ft. GM/SM sandy SILTY GRAVEL, poorly graded, fine to medium, sub-angular, 25% fine to medium
poorly graded sub-rounded sand, 45% low plasticity fines; trace sub-angular cobbles (3-4"),
brown (7.5YR 4/4), blocky, strong RXN with HCI; cohesive, moist, soft.

2 -3 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to medium poorly graded
gravel, 25% low plasticity fines; trace sub-angular cobbles (3-4"), light brown (7.5YR 6/3),
blocky, moderate CaCO; cementation, strong RXN with HCI; non-cohesive, dry, dense.

3-5ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to coarse poorly graded
gravel, 30% low plasticity fines; pink (7.5YR 7/3), blocky, moderate to weak CaCO3;

cementation in places, disseminated, and coatings on rocks; non-cohesive, dry, dense.

5-7ft. SM/GM gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to medium poorly graded
gravel, 25% low plasticity fines; reddish brown (5YR 5/3), large plates excavated, moderate
SiO, cementation, strong reaction with HCI; non-cohesive, dry, dense.

7 -9 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to medium poorly graded
gravel, 30% low plasticity fines; reddish brown (5YR 5/4), large plates excavated, strong
SiO, cementation, weak reaction with HCI; non-cohesive, dry, very dense.

9 -15ft. SP  SAND, poorly graded, medium, sub-rounded, 5% fine poorly graded gravel, 5% non-plastic
fines; reddish brown (5YR 5/4), large plates excavated, moderate SiO, cementation, weak
reaction with HCI; non-cohesive, dry, very dense.

SR VI

Samples:
7-9 ft. bag, bucket
9-15 ft. bag, bucket

Special Notes:
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TEST PIT LOG: TP-19

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/19/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973045.18 E: 875451.64
Lithology:
Depth USCS Description
0-2ft. GC Disturbed/FILL. sandy CLAYEY GRAVEL, fine to coarse, sub-rounded, 45% high
plasticity fines, 20% fine to coarse sub-rounded sand; 15% sub-rounded cobbles (3-
6"), reddish brown (5YR 4/4), blocky, no RXN with HCI; cohesive, moist, firm.
2-3ft GC sandy CLAYEY GRAVEL, fine to coarse, poorly graded, sub-rounded, 40% high
plasticity fines, 30% fine to coarse sub-rounded sand; 5% sub-rounded cobbles (3-
6"), yellowish red (5YR 4/6), blocky, no RXN with HCI; cohesive, dry, hard.
3-5ft. SW  SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-angular, 5%
non-plastic fines; 10% sub-angular cobbles (3-6"), light brown (7.5YR 6/4), strong
CaCO; cementation, strong RXN with HCI; non-cohesive, dry, dense.
5-10ft. GW GRAVEL, fine to coarse, subangular, and SAND, fine to coarse, sub-rounded, 5%

non-plastic fines; 15% sub-angular cobbles (3-6"), brown (7.5YR 5/3), CaCO; as
masses, disseminated and weak cementation in places; non-cohesive, dry, dense.

10 - 11 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 35% medium poorly graded
gravel, 25% low to medium plasticity fines; trace cobbles (3-10"), white (7.5YR
8/1), blocky, CaCO; as masses, disseminated and moderate cementation in
places; non-cohesive, dry, dense.

11-14ft. GM-GC sandy GRAVEL, fine to coarse, sub-angular, 35% fine to coarse sub-rounded
sand; 25% low to medium plasticity fines; 5% sub-angular cobbles (3-6"), brown
(7.5YR 5/3), CaCO; as masses, disseminated and strong cementation in places;
non-cohesive, d'ryi dense.

Samples:
None.

Special Notes:
stratified gravels and sands, thickly bedded, from 5
to 14 feet.
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TEST PIT LOG: TP-20

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/19/2012

Project: Copper Flat

Project No.: 103-92557

Location: Sierra County, NM

NAD 83: N: 11972549.21 E: 875734.91

Lithology:
Depth USCS Description
0-0.51t. ML sandy SILT, non-plastic, 45% fine to coarse sub-rounded sand, 5% fine to medium poorly
graded gravels; brown (7.5YR 4/2), friable, no RXN with HCI; cohesive, dry, soft.
0.5-2ft. CH CLAY and SAND, high plasticity, 40% fine to coarse sub-rounded sand, 5% fine to medium
poorly graded gravels; yellowish red (5YR 4/6), blocky, no RXN with HCI; cohesive, moist,
stiff.
2 -4 ft. SC-SP gravelly CLAYEY SAND, fine to coarse, poorly graded, 30% fine to coarse sub-rounded
gravels, 15% medium plasticity fines; 10% sub-rounded cobbles (3-7"), brown (7.5YR 5/4),
CaCO; as masses and disseminated; strong RXN with HCI; non-cohesive, dry, compact.
4 -5 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 20% medium plasticity fines, 15% fine
to coarse poorly graded sub-rounded gravels; trace sub-rounded cobbles (3"), white (7.5YR
8/1), blocky, weakly cemented (CaCOj3); non-cohesive, dry, very dense.
5-7ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 20% fine to coarse sub-rounded
gravels, 15% medium plasticity fines; 5% sub-rounded cobbles (3-6"), brown (7.5YR 5/3),
blocky, CaCO5; as masses and disseminated; non-cohesive, dry, dense.
7-11ft. GP GRAVEL, fine to coarse, poorly graded, and SAND, fine to coarse, sub-round SAND, 5%
non-plastic fines; 5% sub-rounded cobbles (3-6"), brown (7.5YR 5/3), weakly cemented
(CaCOs;); non-cohesive, dry, dense.
11-18.5ft. SW-SM SILTY SAND fine to coarse, sub-rounded, and GRAVEL, fine to coarse, sub-rounded, 15%

non-plastic fines; 10% sub-rounded cobbles (3-6"), grayish brown (10YR 5/2), blocky,
CaCO; as masses, disseminated and coatings on rock fragments; non-cohesive, dry,

dense to compact.
LI ol L Atind

Samples:
¢ 0-2 ft. bag } 0-4 ft. bucket
e 7 2-4 ft. bag
& ‘4 4-5 ft. bag } 4-7 ft. bucket
3 y 5-7 ft. bag
J 7-11 ft. bag, bucket

2 11-18.5 ft. bag, bucket

Special Notes:
Surface disturbed.
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TEST PIT LOG: TP-21

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/19/2012
Project: Copper Flat

Project No.: 103-92557

Location:
NAD 83:

Lithology:
Depth

USCS

Sierra County, NM
N: 11972274.72 E: 875755.12

Description

0-2ft

2-3ft

3-51t

5-7ft

7-11ft

11 - 14 ft.

14 - 18 ft.

ML

SC/SM

SM

SM

GC

GM

SM

CLAYEY SILT and SAND, low plasticity, 45% fine to coarse sub-rounded sand, 5% coarse
poorly graded sub-angular, gravels; 5% sub-angular cobbles (3-4"), brown (7.5YR 4/3),
blocky, strong RXN with HCI; cohesive, moist, soft.

gravelly CLAYEY SAND, fine to coarse, sub-rounded, 35% medium plasticity fines, 30%
medium poorly graded sub-angular gravels; trace cobbles (3"), white (7.5YR 8/1), blocky,
weak CaCO; cementation, strong RXN with HCI; cohesive, dry, firm.

gravelly SILTY SAND, fine to coarse, sub-rounded, 30% medium plasticity fines, 25% fine
to medium poorly graded sub-angular gravels; trace cobbles (3"), brown (7.5YR 5/3),
blocky, CaCO5; as masses and disseminated, strong RXN with HCI; cohesive, dry, stiff.

gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to medium poorly graded sub-
angular gravels, 25% medium plasticity fines; 5% sub-rounded cobbles (3-5"), brown
(7.5YR 4/3), disseminated CaCO3;, masses and coatings on rock fragments, strong RXN
with HCI; cohesive, dry, stiff.

sandy CLAYEY GRAVEL, fine to coarse, sub-angular, 35% fine to coarse sub-rounded
sand, 20% medium plasticity fines; 10% sub-angular cobbles (3-6"), brown (7.5YR 5/4),
weak RXN with HCI, moderate SiO, cementation; non-cohesive, dry, very dense.

sandy SILTY GRAVEL, fine to coarse, poorly graded, sub-angular, 40% fine to coarse sub-
rounded sand, 15% low plasticity fines; 5% sub-rounded cobbles (3-6"); brown (7.5YR 5/4),
weak RXN with HCI, weak SiO, cementation; non-cohesive, dry, dense.

gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to coarse poorly graded
gravels, 20% low plasticity fines; trace cobbles (3-4"); light brown (7.5YR 6/4), large plates
excavated, weak RXN with HCI, weak SiO, cementation; non-cohesive, dry, dense.

Samples:

7-11 ft. bag, bucket

11-14 ft. bag, bucket

14-18 ft. bag, bucket

BMI bag samples: 7-11 ft., 11-14 ft., 14-18 ft.

Special Notes:

CaCO3; masses and cementation confined to upper
layers (2-7 ft.). Disseminated CaCO; and coatings on
coarse fragments at 7+ feet. SiO,
cementation/conglomerate at 7-18 feet.
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TEST PIT LOG: TP-22

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/20/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11972597.58 E: 875051.00
Lithology:
Depth USCS Description
0-2ft. CL sandy gravelly SILTY CLAY, medium plasticity, 25% fine to coarse sub-rounded sand, 20%
fine to coarse sub-angualr gravel; 5% cobbles (3-5"), brown (7.5YR 4/3), blocky, strong
RXN with HCI; cohesive, dry, soft.
2 -3 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% low to medium plasticity fines,
25% fine to coarse sub-angular gravel; 5% cobbles (3-5"), pinkish white (7.5YR 8/2), weak
CaCO; cementation, strong RXN with HCI; cohesive, dry, firm.
3-5ft. SW gravelly SAND, fine to coarse, sub-rounded, 35% fine to coarse sub-angular gravel, 10%
non-plastic fines; 10% cobbles (3-12"), light brown (7.5YR 6/3), CaCO; as masses and
disseminated, strong RXN with HCI; non-cohesive, dry, compact.
5-8ft. GW sandy GRAVEL, fine to coarse, sub-angular, 40% fine to coarse sub-rounded sand, 10%
non-plastic fines; 20% cobbles and boulders (3-15"), brown (7.5YR 5/4), CaCO; as masses
and disseminated, strong RXN with HCI; non-cohesive, dry, compact.
8-11ft. GM sandy SILTY GRAVEL, fine to coarse, sub-angular, 35% fine to coarse sub-rounded sand,
25% medium plasticity fines; 20% cobbles and boulders (3-15"), reddish brown (5YR 4/4),
CaCO; as masses and disseminated, strong RXN with HCI; non-cohesive, dry, dense.
11 - 13 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to coarse poorly graded
gravels, 25% medium plasticity fines; trace cobbles (3-4"), reddish brown (5YR 5/4),
CaCO; as masses and disseminated, strong RXN with HCI; non-cohesive, dry, dense.
13 - 16 ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, 10% fine to medium poorly graded

gravels, 10% low plasticity fines; yellowish red (5YR 5/6), weak RXN to HCI, moderate
cementation (SiO,), large plates excavated; non-cohesive, dry, very dense.

Samples:
None.

Special Notes:
Stratified gravels at 5 to 11 feet, thickly bedded.
Disturbed surface; A horizon has been removed.
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TEST PIT LOG: TP-23

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/20/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11972621.41 E: 874709.99
Lithology:
Depth USCS Description
0-2ft. ML sandy CLAYEY SILT, low plasticity, 35% fine to medium poorly graded sub-rounded sand,
5% fine to medium poorly graded sub-angular gravel; trace sub-angular cobbles (3-5"),
brown (7.5YR 4/3), blocky, strong RXN with HCI; cohesive, dry, soft.
2-3ft. ML  CLAYEY SILT and SAND, medium plasticity, 40% fine to coarse sub-rounded sand, 10%

fine to medium poorly graded sub-angular gravel; pink (7.5YR 7/3), blocky, weak CaCO,
cementation, strong RXN with HCI; cohesive, dry, very stiff.

3-51t. ML-SM CLAYEY SILT and SAND, low to medium plasticity, 45% fine to coarse sub-rounded sand,
5% fine to medium poorly graded sub-angular gravel; light brown (7.5YR 6/3), blocky,
CaCO; as masses and disseminated, strong RXN with HCI; cohesive, dry, stiff.

5-8ft. SM SILTY SAND, fine to coarse, sub-rounded, 20% low to non-plastic fines, 5% fine to medium
poorly sub-angular graded gravel; pink (7.5YR 7/4), moderate CaCO; cementation and
coatings on rock fragments, strong RNX with HCI; non-cohesive, dry, dense.

8-11ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 25% low plasticity fines, 25% fine to
medium poorly graded sub-angular gravel; pink (7.5YR 7/4), strong CaCO5; cementation
and coatings on rock fragments, strong RXN with HCI; non-cohesive, dry, very dense.

11-12ft. GM sandy SILTY GRAVEL, fine to coarse, sub-angular, 30% low plasticity fines, 30% fine to
coarse sub-rounded sand; 5% cobbles (3-5"), brown (7.5YR 5/2), strong SiO,/CaCO;
cementation and coatings on rock fragments, strong RXN with HCI; non-cohesive, dry, very
dense.

Samples:
None.

Special Notes:
very hard digging at 10 feet. Refusal at 12 feet.
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TEST PIT LOG: TP-24

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/18/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11972670.75 E: 873699.23
Lithology:
Depth USCS Description
0-3ft. CL SILTY CLAY and SAND, medium plasticity, 40% fine to coarse sub-rounded sand, 10%
fine to coarse poorly graded sub-rounded gravel; 20% cobbles (4-10"), brown (7.5YR 4/4),
blocky, strong RXN with HCI; cohesive, dry, firm.
3-5ft. SC CLAYEY SAND, fine to coarse, sub-rounded sand, 30% medium plasticity fines, 10% fine

to coarse poorly graded sub-angular gravel; 5% sub-angular cobbles (3-5"); brown (7.5YR
5/4), blocky, CaCO5; as masses and disseminated, strong RXN with HCI; cohesive, dry,
firm.

5-10 ft. SM/SC SILTY SAND, fine to coarse, well graded, sub-rounded, 25% medium plasticity fines, 10%
fine to medium poorly graded sub-angular gravel; trace cobbles (3-5"); light brown (7.5YR
6/3), large blocky plates excavated, CaCO; as masses and weakly cemented
(Si0,/CaCO,) in places, strong RXN with HCI; non-cohesive, dry, dense.

10-14ft. SW-SM SILTY SAND, fine to coarse, sub-rounded, and GRAVEL, fine to coarse, poorly graded,
sub-rounded, 10% low plasticity fines; 15% sub-angular cobbles; brown (7.5YR 5/3),
CaCOs; coatings on rock fragments and masses, strong RXN with HCI; non-cohesive, dry,
dense.

14 -16ft. GP-GM sandy SILTY GRAVEL, fine to coarse, poorly graded, 30% fine to coarse well graded sand,
10% low plasticity fines; 20% sub-angular cobbles (3-10"), brown (7.5YR 5/3), CaCO,

coatings on rock fragments and masses, strong RXN with HCI; non-cohesive, dry, dense.

Samples:

0-3 ft. bag

3-5 ft. bag, bucket

5-10 ft. bag, bucket

10-14 ft. bag, bucket

14-16 ft. bag, bucket

BMI samples all layers (bag samples)

Special Notes:
Disturbed surface.
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TEST PIT LOG: TP-25

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/13/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11972408.78 E: 872794.31
Lithology:
Depth USCS Description
0-2ft. SC  FILL. gravelly CLAYEY SAND, fine to coarse, sub-rounded, 35% fine to medium
poorly graded sub-rounded gravel, 20% medium plasticity fines; 5% sub-angular
cobbles (3-6"), brown (7.5YR 4/4), blocky; cohesive, dry, firm.
2-51t. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine to coarse poorly
graded gravel, 10% low plasticity fines; 20% cobbles and boulders (3-15"), light
brown (7.5YR 5/4), CaCO3; as masses and disseminated; non-cohesive, dry,
5-6ft. GP sandy GRAVEL, fine to coarse, poorly graded, sub-angular, 25% fine to coarse sub-
rounded graded sand, 5% non-plastic fines; 15% cobbles and boulders (3-12"),
light brown (7.5YR 6/4), large blocky plates excavated, strong SiO,/CaCO,
cementation (conglomerate); non-cohesive, dry, very dense.
6-7ft. GP sandy GRAVEL, fine to coarse, poorly grades, sub-angular, 30% fine to coarse sub-

rounded sand, 5% non-plastic fines; 15% cobbles (3-10"), light brown (7.5YR 6/3),
large blocky plates excavated, moderate SiO,/CaCO; cementation (conglomerate);

non-cohesive, dry, very dense.
o e e

Samples:
0-2 ft. bag
2-5 ft. bag
5-6 ft. bag
6-7 ft. bag

BMI sample: 2-5 ft.

Special Notes:
Pit located in old borrow area. Hard to dig with
backhoe at 5+ feet.
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TEST PIT LOG: TP-26

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/13/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973262.64 E: 872782.60
Lithology:
Depth USCS Description
0-1ft. SM  FILL. gravelly SILTY SAND, fine to coarse, sub-rounded sand, 40% medium

plasticity fines, 20% fine to coarse sub-rounded gravel; 5% sub-angular cobbles (3-
4"), brown (10YR 5/3), friable; cohesive, dry, soft.

1-3ft CL/SM gravelly sandy SILTY CLAY, medium plasticity, 30% fine to coarse sub-rounded
sand, 20% fine to coarse sub-rounded gravel; trace cobbles (3-4"), brown (7.5YR
4/3), blocky, CaCO5; as masses and disseminated; cohesive, dry, stiff.

3-4f1t. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to coarse sub-
rounded graded gravel, 15% low plasticity fines; 10% sub-angular cobbles (3-6"),
light brown (7.5YR 6/4), large blocky plates excavated, moderate SiO,/CaCO;
cementation (conglomerate); non-cohesive, dry, very dense.

4 -51t. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 20% fine to coarse sub-angular
gravel, 15% low plasticity fines; 5% sub-angular cobbles (3-5"), light brown (7.5YR
6/4), large blocky plates excavated, strong SiO,/CaCO; cementation
(conglomerate); non-cohesive, dry, very dense.

P

Samples:
0-3 ft. bag
3-4 ft. bag
4-5 ft. bag

Special Notes:
Pit located in old borrow area. Hard to dig with
backhoe; refusal at 5 feet.
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TEST PIT LOG: TP-27

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/19/2012
Project: Copper Flat

Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11972823.18 E: 871169.18

Lithology:
Depth USCS Description
0-2ft. SM  SILTY SAND, fine to coarse, sub-rounded, 20% low plasticity fines, 10% fine to
coarse poorly graded sub-angular gravel; trace cobbles (3-5"), dark brown (10YR
3/3), friable, strong RXN with HCI; cohesive, moist, soft.
2-3ft. SC gravelly CLAYEY SAND, fine to coarse, sub-rounded sand, 40% medium plasticity
fines, 20% fine to coarse poorly graded sub-angular gravel; 10% sub-angular
cobbles and boulders (3-20"); brown (7.5YR 4/3), blocky, CaCO; as masses and
disseminated, strong RXN with HCI; cohesive, dry, firm.
3-7ft GP GRAVEL, fine to coarse, poorly graded, sub-angular, 45% fine to coarse sub-
rounded sand, 5% non-plastic fines; 5% sub-angular cobbles (3-10"), pinkish gray
(7.5YR 7/2), CaCO; coatings on rock fragments, weak RXN with HCI, moderate
SiO, cementation at 5 feet; non-cohesive, dry, dense.
7-13ft. GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded, 5%

13 - 14 ft. GW

non-plastic fines; 15% cobbles and boulders (3-20"), pinkish gray (7.5YR 6/2),
moderate SiO, cementation, CaCO; coatings on rock fragments, weak RXN with
HCI; non-cohesive, dry, very dense.

GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded, 5%
non-plastic fines; 10% sub-angular cobbles (3-10"), pinkish gray (7.5YR 6/2),
strong SiO, cementation (conglomerate), CaCO; coatings on rock fragments,
weak RXN with HCI; non-cohesive, dry, very dense.

Samples:

0-2 ft. bag, bucket

2-3 ft. bag, bucket

3-7 ft. bag, bucket

7-13 ft. bag, bucket

13-14 ft. bag

BMI samples all layers (bag samples)

Special Notes:
Hard digging due to oversize at 7 feet and
cemented conglomerate at 13 feet.
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TEST PIT LOG: TP-28

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/3/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11973129.48 E: 871528.89
Lithology:
Depth USCS Description
0-2ft. ML  CLAYEY SILT and SAND, low plasticity, 40% fine to coarse sub-rounded sand,

10% fine to coarse sub-rounded gravel; 10% sub-angular cobbles (3-8"), brown
(7.5YR 4/2), blocky, weak RXN with HCI; cohesive, dry, soft.

2-4 1t SM/CL gravelly SILTY SAND, fine to coarse, sub-rounded, 40% medium plasticity fines,
30% fine to coarse sub-rounded gravel; trace sub-angular cobbles (3-8"), pinkish
gray (7.5YR 6/2), blocky, weak CaCO5 cementation in places and masses strong

RXN with HCI; cohesive, dry, firm.

4 -6 ft. GP GRAVEL, fine to coarse, poorly graded, sub-rounded and SAND, fine to coarse,
poorly graded, sub-rounded, 10% low plasticity fines; trace cobbles (3-8"), brown
(7.5YR 5/2), CaCO; coatings on rock fragments, strong RXN with HCI; non-
cohesive, dry, dense.

6-9ft GW GRAVEL, fine to coarse, sub-rounded, and SAND, fine to coarse, sub-rounded,
5% non-plastic fines; 15% cobbles and boulders (3-20"), light brown (7.5YR 6/4),
moderate SiO, cementation, very weak RXN with HCI; non-cohesive, dry, very

9-14.5ft. GM  SILTY GRAVEL,fine to coarse, sub-rounded, and SAND, fine to coarse, sub-
rounded, 15% low plasticity fines; 20% sub-angular cobbles (3-8"), light brown
(7.5YR 6/4), strong SiO, cementation (conglomerate), very weak RXN with HCI;
__non-cohesive, d n}'{i{dense.

Samples:
None.

Special Notes:
Difficult to excavate at 9 feet. Archaeologist
present during excavation.
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TEST PIT LOG: TP-29

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/18/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974098.42 E: 871178.07
Lithology:

Depth USCS Description

0-1ft CL sandy SILTY CLAY, medium plasticity, 30% fine to coarse sub-rounded sand, 5% fine to
coarse poorly graded sub-angular gravel; trace cobbles (3-12"), dark brown (7.5YR 3/3),
friable, strong RXN with HCI; cohesive, dry, firm.

1 -2 ft. Cl  gravelly sandy SILTY CLAY, medium to high plasticity, 25% fine to coarse sub-angular
gravel; 20% medium to coarse poorly graded sub-rounded sand; 5% cobbles (3-12"),
reddish brown (5YR 4/4), blocky, disseminated CaCO,, strong RXN with HCI; cohesive,
dry, stiff.

2 -4 ft. SC gravelly CLAYEY SAND, fine to coarse, sub-rounded, 30% medium plasticity fines, 15%
fine to coarse sub-angular gravels; 5% cobbles (3-6"), pinkish gray (7.5YR 6/2), CaCO; as
masses and disseminated, strong RXN with HCI; cohesive, dry, very stiff.

4 -7 ft. SP gravelly SAND, fine to coarse, poorly graded, sub-rounded, 25% fine to coarse poorly

graded gravels, 5% non-plastic fines; trace sub-angular cobbles (3-6"), light brown (7.5YR
6/3), CaCO; as masses, disseminated and coatings on rock fragments, stong RXN with
HCI; non-cohesive, dry, compact.

7 - 12 ft. SW-GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded, 10% non-
plastic fines; 10% sub-angular cobbles (3-8"), light brown (7.5YR 6/3), strong SiO,

cementation (conglomerate) at 11 feet, strong RXN with HCI, CaCO; as masses,
disseminated and coatings on rock fragments; non-cohesive, dry, very dense.

R Samples:
0-2 ft. bag, bucket
2-4 ft. bag
4-7 ft. bag, bucket
7-12 ft. bag, bucket

Special Notes:
Refusal at 12 feet due to cementation and
oversized.
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TEST PIT LOG: TP-30

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 12/18/2012
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11974680.06 E: 871571.56
Lithology:

Depth USCS Description

0-2ft. CL sandy gravelly SILTY CLAY, medium plasticity, 25% fine to coarse sub-rounded
sand, 20% fine to coarse poorly graded sub-angular gravel; trace cobbles (3-10"),
dark brown (7.5YR 3/3), friable, strong RXN with HCI; cohesive, dry, firm.

2-4 1t SM gravelly SILTY SAND, fine to coarse, sub-rounded, 40% fine to coarse poorly
graded sub-angular gravel, 15% low plasticity fines; 10% sub-angular cobbles and
boulders (3-20"), light brown (7.5YR 6/3), disseminated CaCO; and masses,
strong RXN with HCI; non-cohesive, dry, compact.

4 -5t SW gravelly SILTY SAND, fine to coarse, sub-rounded, 35% fine poorly graded sub-
angular gravels, 5% non-plastic fines; pinkish gray (7.5YR 6/2), CaCO; as masses
and coatings on gravels, moderate SiO, cementation, strong RXN with HCI; non-
cohesive, drv, dense.

5-12ft. GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, sub-rounded, 5%

non-plastic fines; 30% sub-angular cobbles and boulders (3-20"), light brown
(7.5YR 6/3), disseminated CaCO3; and coatings on rock fragments, strong RXN
with HCI; non-cohesive, dry, dense.

Special Notes:
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TEST PIT LOG: TP-31

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/3/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11975597.72 E: 872172.62
Lithology:
Depth USCS Description
0-1ft. CL gravelly sandy CLAYEY SILT, medium to high plasticity, 30% fine to coarse sub-rounded
sand, 25% fine to coarse sub-angular gravel; 10% sub-angular to sub-rounded cobbles (3-
6"), brown (7.5YR 5/4), blocky, strong RXN with HCI; cohesive, dry, soft.
1-2ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to coarse sub-angular gravel,
30% medium plasticity fines; 15% cobbles (3-9"), brown (7.5YR 5/3), blocky, CaCO,
masses, disseminated and weak cementation in places, clay fingering, strong RXN with
HCI; cohesive, dry, stiff.

2-5ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse, poorly
graded, sub-angular, 10% low plasticity fines; trace cobbles (3-5"), light brown (7.5YR 6/3),
platy, weak SiO, cementation, weak RXN with HCI, CaCO; coatings on rocks; non-
cohesive, dry, dense.

5-8ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse, poorly
graded, sub-angular, 5% non-plastic fines; trace cobbles (3-5"), light brown (7.5YR 6/3),
platy, mod. SiO, cementation, no RXN with HCI; non-cohesive, dry, very dense.

8- 13 ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse, poorly
graded, sub-angular, 10% low plasticity fines; 5% cobbles (3-6"), brown (7.5YR 5/4), platy,
weak SiO, cementation, no RXN with HCI; non-cohesive, dry, dense.

13 - 16 ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse, poorly

graded, sub-angular, 10% low plasticity fines; 5% cobbles (3-6"), light brown (7.5YR 6/3),
platy, strong SiO, cementation, no RXN with HCI; non-cohesive, dry, very dense.

S e

13-16 ft. bag
BMI bag samples all layers
- Special Notes:
Surface disturbed- placer mining location. Pit
located in drainage.
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TEST PIT LOG: TP-32

Golder
Associates
Checked GM 1/29/2013
Client: THEMAC Date: 1/3/2013
Project: Copper Flat
Project No.: 103-92557
Location: Sierra County, NM
NAD 83: N: 11975136.61 E: 872876.80
Lithology:

Depth USCS Description

0-1ft CL-ML sandy CLAYEY SILT, medium plasticity, 30% fine to coarse sub-rounded sand, 10% fine to
coarse sub-angular gravel; trace sub-angular cobbles (3-6"), brown (7.5YR 4/4), blocky,
strong RXN with HCI; cohesive, dry, soft.

1 -3 ft. SM gravelly SILTY SAND, fine to coarse, sub-rounded, 30% fine to coarse sub-angular gravel,
25% medium plasticity fines; 20% cobbles (3-10"), pinkish gray (7.5YR 7/2), blocky, CaCO,
masses, coatings on rock fragments and weak cementation in places, stron RXN with HCI;
non-cohesive, dry, compact.

3-51t. SM SILTY SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse,
sub-angular, 15% low plasticity fines; 5% cobbles (3-4"), light brown (7.5YR 6/3), weak
SiO,/CaCO5; cementation, strong RXN to HCI; non-cohesive, dry, dense.

5-10 ft. GW GRAVEL, fine to coarse, sub-angular, and SAND, fine to coarse, poorly graded, sub-
rounded sand, 10% low plasticity fines; 20% cobbles and boulders (3-12"), pinkish gray
(7.5YR 6/2), weak SiO2 cementation, CaCO; coatings on rock fragments, weak RXN to
HCI; non-cohesive, dry, very dense.

10 - 14 ft. SP  SAND, fine to coarse, poorly graded, sub-rounded, and GRAVEL, fine to coarse, sub-

angular, 5% low plasticity fines; 15% cobbles (3-8"), light brown (7.5YR 6/3), large platy
blocks excavated, strong SiO, cementation, CaCO5; masses, weak RXN to HCI; non-
cohesive, dry, very dense.

Samples:

3-5 ft. bag, bucket
5-10 ft. bag, bucket
10-14 ft. bag, bucket

Special Notes:
Hard
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APPENDIX A.2
DRILL HOLE LOGS

14184



CY
jates

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557

CLIENT: New Mexico Copper Corp. ~ LOCATION: Copper Flat
LOGGED: CMT  DATE: 1/24/13 XY COORDINATES: N , E
CHECKED: DP  DATE: 2/21/13 ELEVATION: ft.

REPORT OF BOREHOLE: SOIL KEY

SHEET: 1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD: Air Hammer, Hollow Stem Auger
HAMMER TYPE: Auto Hammer
HOLE DIAMETER: 8.25

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC_V1.GLB DATE:7/16/13

DEPTH

S feet
LAYER
ELEVATION
WATER
SAMPLE
NUMBER
SAMPLE TYPE
BLOWS PER
SIX INCHES

BLOWS PER
FOOT (N)

Sample Description
consistency or density, color, grain size, MAJOR
COMPONENT, minor components, moisture.

RECOVERY /
ATTEMP (IN.)
GRAPHIC LOG
uscs

Comments

MOISTURE (%)
DRY DENSITY
(pcf)

ADDITIONAL
LAB TESTING

SS1

XL RN

8§82 7
r—{ 50/4"

AUGER

IK

Blows Per Six Inches

Number of sample hammer blows required to drive the
sampler six inches, or recorded number of blows to drive
the sampler the specified distance (e.g. 50/4" = 50
hammer blows to drive the sampler four inches).

Blows Per Foot

Number of sample hammer blows required to drive the
sampler twelve inches. Resolved using the final twelve
inches of the sample or the amount of penetration upon
sample refusal (50 blow counts).

17/18 Sample Types
Standard Penetration Test - Full penetration with 17 of 18
inches recovered.

Standard Penetration Test - Refusal at 10 inches, 7 of 10

7110 inches recovered.

Auger Bag/Bulk Sample - Bulk grab from auger cuttings to
become a collective bag sample over an interval.

Depth at which water was encountered during drilling
operations.

Core

40

Report of borehole must be read in conjunction with accompanying notes and abbreviations

14185



RPT:TUC SOIL LEGEND PROJ:103-92557 COPPER FLAT.GPJ TMPL: LIB:GLDR _TUC_V1.GLB DATE:7/16/13

é‘ Golder
LIAssociates

SOIL CLASSIFICATION / LEGEND

UNIFIED SOIL CLASSIFICATION (ASTM D 2487-00)

MATERIAL CRITERIA FOR ASSIGNING SOIL GROUP NAMES GROUP
TYPES AND GROUP SYMBOLS USING LABOARATORY TESTS SYMBOL SOIL GROUP NAMES & LEGEND
oS
LS
GRAVELS CLEAN GRAVELS Cy>4AND1<Cc<3 GW | WELL-GRADEDGRAVEL kil
o 2 B :
» >50% OF COARSE <5% FINES Cy>4AND/OR1>C;>3 GP POORLY-GRADED GRAVEL » DUO"Z g ; 2
= > FRACTION RETAINED B 3§ 2
28 u ON NO 4. SIEVE GRAVELS WITH FINES CLASSIFY AS ML OR CL GM SILTY GRAVEL TRE
a B E FINES =%
z % o >12% FINES FINES CLASSIFY AS CL OR CH GC CLAYEY GRAVEL
Lo
rEs
oYU -
P SANDS CLEAN SANDS Cu>6AND1<Cg<3 sw WELL-GRADED SAND s
0ns =z 0 £ ® =
3 <5% FINES C.> 6ANDIOR 1> G > 3 SP | POORLY-GRADED SAND S35 2
3 A >50% OF COARSE §8 5
FRACTION PASSES =9z
ONNO 4 SIEVE SANDS AND FINES FINES CLASSIFY AS ML OR MH SM SILTY SAND E 23
>12% FINES FINES CLASSIFY AS CL OR CH SC | CLAYEY SAND §
60 E c £ 3
SILTSAND CLAYS | ORGANIC CLAY OR SILT f Y P cL LEAN CLAY 23¢e3g
9 @ _so- LL(ovendried) _ ;75 S5 Ts55¢
o) o w LIQUID LIMIT<50 % % LL (not dried) ’ O\e\ \$@ ML SILT T 5 ‘% =S’
D> 401 % £ 5256
O . — 5 8 g:
Q9u - i OL | ORGANICCLAYORSIT |5z &%
zg [ S 18258
28 5 ¢ o |7 V//53 3%
XY | SLTSANDCLAYS | & Faof & CH FAT CLAY A 8323
Q39 =< o~ MH or OH 255
yr= 2 "o \ ‘ i MH | ELASTICSILT 2853
z LIQUID LIMIT>50 S5 0 T o o ‘ ‘ R
L = °° [} k<]
% 10 20 30 40 50 60 70 80 %0 100 OH ORGANIC CLAY OR SILT 3 § ] ;
LIQUID LIMIT (LL) = e
HIGHLY ORGANIC SOILS PRIMARILY ORGANIC MATTER, DARK IN COLOR, AND ORGANIC ODOR PT PEAT \

DEO (D30)2

Cy= Do Ce= D1p x Dgo

DESCRIPTIVE TERMINOLOGY FOR
PERCENTAGES (ASTM D 2488-00)

Gravels or sands with 5% to 12% fines require dual symbols (GW-GM, GW-GC, GP-GM, GP-GC, SW-SM, SW-SC, SP-SM, SP-SC)
and add "with clay" or "with silt" to group name. If fines classify as CL-ML for GM or SM, use dual symbol GC-GM or SC-SM.

LABORATORY TEST ABBREVIATIONS

DESCRIPTIVE | RANGE OF AL Atterberg Limits HY Hydrometer SG Specific Gravity
TERMS PROPORTION Cl Chloride Content PT Proctor SP  Swell Potential
TRACE 0-5% CO Consolidation pH  Soil pH UC Unconfined Compression
FEW 5-10% CP Collapse Potential RS Restivity UU Triaxial Unconsolidated,
LITTLE 15-25% CU Triaxial Consolidated Undrained RV R-Value Undrained
SOME 30 - 45% DD Dry Density SA Sieve Analysis
MOSTLY 50 - 100% DS Direct Shear SC Soluble Sulfate Content
CRITERIA FOR DESCRIBING
MOISTURE CONDITION RELATIVE DENSITY / CONSISTENCY ESTIMATE

(ASTM D 2488-00)

USING STANDARD PENETRATION TEST (SPT) VALUES

DRY Absence of moisture, dusty, dry to the touch COHESIONLESS SOILS COHESIVE SOILS
MOIST | Damp but no visible water (GRAVEL, SAND, NONPLASTIC SILT) (PLASTIC SILT, CLAY)
WET Visible free water, usually soil is below DENSITY N, (BLOWS RELATIVE CONSISTENGY N, (BLOWS COMPRESSIVE
water table /FOOT)*  DENSITY (% [FOOT)*  STRENGTH (TSF)
COMPONENT DEFINITIONS VERY LOOSE 0-4 0-15 VERY SOFT 0-2 0-0.25
BY GRADATION LOOSE 4-10 15-35 SOFT 2-4 0.25-0.50
COMPACT 10-30 35-65 FIRM 4-8 0.50-1.0
COMPONENT SIZE RANGE DENSE 30-50 65 -85 STIFF 8-15 1.0-2.0
BOULDERS Above 12 in. VERY DENSE OVER 50 >85 VERY STIFF 15-30 2.0-4.0
COBBLES 3in.to 121in. HARD OVER 30 OVER 4.0
GRAVEL 3in.to No. 4 (4.76
n .O ° (. mm) *Refer to ASTM D 1586-99 for a definition of N. Values shown are based on N values corrected for overburden
COARSE GRAVEL 3in. to 3/4in. pressures (N,). N values may be affected by a number of factors including material size, depth, drilling method,
FINE GRAVEL 3/4 in. to No. 4 (4.76 mm) and borehole disturbance. N values are only an approximate guide for consistency of cohesive soil.
SAND No. 4 (4.76 mm) to No. 200 (0.074 mm)
COARSE SAND No. 4 (4.76 mm) to No. 10 (2.0 mm) GENERAL NOTES
MEDIUM SAND No. 10 (2.0 mm) to No. 40 (0.42 mm) Report of Borehole logs present material classifications, test data, and observations from subsurface explorations
at the subject site as reported by the field geologist, engineer, or scientist. In some cases, the classifications may
FINE SAND No. 40 (0.42 mm) o No. 200 (0.074 mm) be made based on laboratory test data when available. It should be noted that the investigation methods only
SILT AND CLAY Smaller than No. 200 (0.074 mm) recover a small part of the subsurface materials at the exploration location. Therefore, actual conditions between
SILT 0.074 mm to 0.005 mm borings and sampled intervals may differ from those presented on the Report of Borehole logs.
CLAY Less than 0.005 mm This key and Report of Borehole logs must be read together with the attached report. The information presented

on the logs and in this key provide only a basis for an evaluation of the subsurface conditions. Any evaluation of
the conditions reported on the Report of Borehole logs must be performed by Professional Engineers or
Geologists.
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PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION: Moved BH-1 43.5 feet west

REPORT OF BOREHOLE: BH-01

SHEET:

1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 12/17/12 XY COORDINATES: N 11,973,679, E 871,432 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,298.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |Zg|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[B2=EF
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 DL n:'i [CHl =] S |o <3
0 Bag i Compact, light gray, SILTY GRAVEL (GM) with sand, dry,
- K some cobbles.
o
i bl
N o P |
ok
| SS1 18 49 | 18/18 Becomes dense, gray.
17 o
32 | o
57 Bulk gt
i o]
N P
o
| SS2 4 85 | 18/18 ;05 % Becomes very dense.
40
45 ‘ot
10— 4
Bulk guk
B o g
o
] o q
o
i ss3 13 82 | 18/18p
32 K
151 50 of
Bag 7K ».?y
] M K
ok
| 5280.5 ol
175 Bulk Hard, brown, GRAVELLY SILT (ML), dry, some cobbles.
|
| ) S84 26 R [ 11711
50/5"
20— Bulk
! ) sss[X| 45 R | 8/8 =
25 30/2
Bag R
i SS6 ¥ 40 R | 3/6
Bag 40/3"
30— v
5267.0
31.0 Ss7 10 R | 0/0 Refusal at 31'. Backfilled with cuttings. No groundwater
i 10/0" encountered in boring.
35—
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557

CLIENT: New Mexico Copper Corp.  LOCATION: Moved BH-2 2 feet east

REPORT OF BOREHOLE: BH-02

SHEET: 1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

Report of borehole must be read in conjunction with accompanying notes and abbreviations

LOGGED: CMT DATE: 12/18/12 XY COORDINATES: N 11,973,762, E 870,444 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,361.8 ft. HOLE DIAMETER: 8.25
w Q § > 0]
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |2=|EF
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 B/Bag %4 Compact, light gray, CLAYEY GRAVEL WITH SAND (GC),
| 54 dry, some cobbles.
A8
i ) @
/0‘/
| 5358.3 v I
35 SS1 17 39 | 18/18[ 1} Dense, light gray, SILTY SAND (SM), little gravel, dry.
16 S
23 ]
5 B/Bag]K Becomes light brown, some gravel, occasional cobbles.
i SS2 16 78 | er18 [
5352.3 20 | | A
10— 53598 * 573 5 | 6"lens of very dense, gray, GRAVEL (GW), dry.
1001 | Bulk Hard, brown, SANDY SILT and gravel (ML), dry, occasional
1 cobble.
i SS3 17 R | 12/12 B
50/6" S
15— Bulk
| | 5343.3 L
185 Ss4 26 R | 15715} Very dense, brown and gray, SILTY SAND (SM), some
| 53/73,, | gravel, dry.
20— Bulk [
| 53403
215 Refusal at 21.5". Backfilled with cuttings. No groundwater
encountered in boring.
| i
25—
30—
35—
40
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§Golder REPORT OF BOREHOLE: BH-03

7 Associates
SHEET: 1 OF 1

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-3 5 feet south DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/25/13 XY COORDINATES: N 11,977,597, E 868,520 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,468.6 ft. HOLE DIAMETER: 8.25
w o L |-
o =10 < 49
3 b g i g REEA Sample Description & EA 3E
T ek | x4y Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
a8 |33 |2|32|3| 35 |32 8% (6|3 2|8 |23
0 Bulk sy Very dense, gray, WELL-GRADED SAND WITH GRAVEL
R (SW), trace fines, dry.
i MR I
R 2]
5
5460.6 ‘7, 7777777777777777777777
8.0 gsl?( 50/0" R | 0/0 Slightly weathered, dark gray, strong rock. Becomes rock.
i u
10—
) Core
15| 54536 | |
15.0 Refusal at 8'. Bottom of borehole at 15'. Backfilled with
| cuttings. No groundwater encountered in boring.
|
I
20—
| i
25—
30—
35—
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-04

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 1 OF 1

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: HSA, Diamond Coring

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/5/13 XY COORDINATES: N 11,977,281, E 870,076 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,355.3 ft. HOLE DIAMETER: 8.25
w Q § > 0]
o == | O = |~ -
3 N = g t,f) g |23 . Sample Description wla_|2 =
T ez | |4alY] 0o |0Z| S A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
g | 28 |=|23|3| Sx |98|QE|= |2 o |z |82
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |6 |]RS
0 Bag : Compact, gray/light gray, SILTY SAND (SM), some gravel,
| X cobbles, dry, cementation.
: =
i N U')
M ' ;
2]
5351.3 SS1 14 42 (884
4.0 fg Dense, gray, SANDY SILT (SM), dry, some cementation.
57 Bag R
1 -
s
5346.3 \/ 7777777777777777777777
9.0 SS2 25/0" R | 0/0 Weathered, dark gray, fragmented ROCK, trace Becomes rock. Switch to
10— Core cementation, trace silty sand. Diamond Coring.
) B Becomes moderate cementation
157 Core [ |
) Become strong cementation. [CONGLOMERATE]
) Core |
5337.3 | |
18.0 Refusal of Hollow Stem Auger at 9'. Core from 9' to 18'.
| Bottom of borehole at 18'. Backfilled with cuttings. No
groundwater encountered in boring.
20—
25—
30—
35—
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION:

REPORT OF BOREHOLE: BH-05

SHEET: 1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: HSA, Diamond Coring

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/7/13 XY COORDINATES: N 11,977,243, E 869,166 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,385.6 ft. HOLE DIAMETER: 8.25
w Q § > 0]
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
g | 28 |=|23|3| Sx |98|QE|= |2 o |z |82
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |6 |]RS
0 Bulk Compact, gray/ light gray, SILTY SAND and gravel
| (SW-SM), dry, trace cementation, cobbles.
i =
R 2
B
i 12 65 | 18/18[ |}, Becomes very dense.
24 B
41
5 Bulk I
s3796| | /B4 ! ! kM4 <
6.0 Core Weathered, dark gray, fragmented ROCK, some sandy silt, Become rock. Switch to
| strongly cemented. Diamond coring.
10—
5372.6 | |
13.0 Refusal of Hollow Stem Auger at 6'. Diamond coring from
i 6-13". Bottom of borehole at 13'. Backfilled with cuttings.
No groundwater encountered in boring.
15—
20—
25—
30—
35—
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-06

7 Associates
SHEET: 1 OF 1

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Air Hammer, Diamond Corifg
LOGGED: CMT DATE: 1/25/13 XY COORDINATES: N 11,976,597, E 870,667 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,308.1 ft. HOLE DIAMETER: 8.25
~To gl> Lo
) (o] = —

3 g @ g REEA Sample Description o EA EY=
T . E x|uE 0d |0Z| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
e w > ”.:: g2 % z % 5| 8d 214 COMPONENT, minor components, moisture. ® S" £ 5
88 |30 |2(52(|5| 25 |=2|%% |63 g & |23

S feet

@

SW-SM

w

o

>

~

5

o

=

<

()

ag - Very dense, brown, SILTY SAND and gravel (SW-SM), dry.
) Bulk <] Becomes gray. i
5— % —
5300.1 e I ]
8.0 SS1 50/0" R | 0/0 Slightly weathered, dark gray, strong ROCK. Becomes rock.
Bulk

10— —
15— —

Core Switch to Diamond Coring.
20— —
o5 | 52831 | | ]
25.0 Diamond coring from 18-25'. Bottom of borehole at 25'.
| Backfilled with cuttings. No groundwater encountered in ]
boring.

30— —
35— —
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.
LOGGED: CMT  DATE: 12/18/12

LOCATION:
XY COORDINATES: N 11,976,181, E 871,532

REPORT OF BOREHOLE: BH-07

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD: HSA, Diamond Coring
HAMMER TYPE: Auto Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

Report of borehole must be read in conjunction with accompanying notes and abbreviations

CHECKED: DP DATE: 2/21/13 ELEVATION: 5,372.0 ft. HOLE DIAMETER: 8.25
w Q 2 |> 0]
o - (@] = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”,<_(J g g g % z % 518 'LI_J 214 COMPONENT, minor components, moisture. %) S" E 'c‘n
88| Sc |2(32|5| 25 |22 82|63 2|8 |83
T o L1113 | Loose, brown, SILTY SAND (SM), little gravel, dry.
05| |Bag [ Compact, light gray, SANDY GRAVEL (GP), dry.
)
i )
L ‘ol a
. 0 o
)
| SS1 14 61 | 18/18f Lens of brown/white, SILTY SAND, trace gravel, dry.
gg P Becomes very dense.
579 Becomes well-gradedgravel.
’ Bag [ Very dense, gray, SILTY SAND and gravel (SW-SM), dry.
i sS2 12 R | 177117}
39 .
10 50/5" Ak
Bag [ 4 %
i SS3 11 R | 14714}
37 .
15| 53870] | 502" a1
15.0 Bag e Very dense, gray, GRAVEL and silty sand (GW-GM), dry,
i 20 few cobbles.
k¥e
. o (3
Ks¥a
. HG
| 24
i S84 25 R | 10710 LS;
302" e 2
[ ] Bag XN d
X
i A
Ky
i 1
DO )
o O ol
- "0 H
oG
i S85 23 R [ 9/9 [
I 5347.5 32/3" o
o5 | 245 Bag Very dense, brown, SILTY SAND and gravel (SW-SM), dry,
few cobbles.
=
b 2
=
| %]
i SS6 36/5" R | 5/5
5342.0 I & P 7
40 30.0 Ss7 50/0" R | 0/0 Weathered, dark gray, fractured ROCK, strong cementation. Becomes Rock. Switch to
i Core Diamond Coring.
) sss <] 20 R | 6/6
| Core 50/0"
35—
40
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iGolder REPORT OF BOREHOLE: BH-07

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: HSA, Diamond Coring
LOGGED: CMT DATE: 12/18/12 XY COORDINATES: N 11,976,181, E 871,532 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,372.0 ft. HOLE DIAMETER: 8.25
w o L |-
o =10 < 49

3 b g i g REEA Sample Description & 3 _|2E
T ek | x4y Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 & 5|90
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
88 | 3o |2(52|5| 25 |a2|8% |63 g & |23
40 Weathered, dark gray, fractured ROCK, strong cementation.

i (continued)
45—
5324.0 | |
48.0 Refusal of Hollow Stem Auger at 30'. Diamond coring from
i 30-48'. Bottom of borehole at 48'. Backfilled with cuttings.
No groundwater encountered in boring.

50 —
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-08

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.:

103-92557

CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250
DRILLING METHOD: Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/19/13 XY COORDINATES: N 11,971,703, E 873,489 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,218.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 | g g&
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. 1%} =
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bag Dense, brown, SILTY SAND (SW-SM), some gravel, slightly
| cohesive, trace cementation, trace clayey silt, dry.
57
1 ss1f\/ 18 42 | 18/18[
. i3
b 23 g =
/N : 3
10— J
) Bulk I “ Becomes very dense.
) ss2 50 83 | 18/18f* 1]}
53 2
b 30
15— Bulk
5200 | @ ! | -
18.0 Bulk Hard/very dense, brown, SANDY SILT and gravel (ML),
| some clayey silt (low plasticity), dry, trace cementation.
20—
) s83 50/5" R | 5/5 =
| Bulk
|
25—
51900 | (&4 | | A
28.0 Bag Very dense, gray/brown, SILTY SAND and gravel (SW-SM),
| some clayey silt, dry.
30— g
=
1 0]
51850 | /W ! | P
33.0 sS4 50/5" R | 5/5 Very dense, gray, SAND and gravel (SW), dry.
| Bulk
35—
| z
| 2]
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-08

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/19/13 XY COORDINATES: N 11,971,703, E 873,489 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,218.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o =~ O = -
3 b g i g REEA Sample Description & EA 3E
T . E rluflul 55 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
a8 | 33 |2|32|3| 35 |22 8% (6|3 2|8 |23
40 i Very dense, gray, SAND and gravel (SW), dry. (continued)
i i .
. N _h;. @
5175.0 B I
43.0 00 Very dense, gray, GRAVEL and sand (GW), trace clayey silt,
| XK dry.
LS
5 2
i 05,
SS5 50/0" R | 0/0 G
Q0 o
1 S
50| 51680 o)
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-09

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION: Moved BH-9 2 feet east

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250
DRILLING METHOD: HSA, Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 12/21/13 XY COORDINATES: N 11,972,261, E 875,052 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,176.7 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 | 5|90
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. 1%} =5F
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 L | x ; [CHl =] S |o <3
0 Bulk [ Hard, brown, SANDY SILT (ML), trace gravel, dry.
-
b s
i sS1 20 74 | 18/18
34
40
5 Bulk
siz07| | M ! A+
6.0 SS2 20/0" R | 0/1 Dense to very dense, light gray/brown, SAND and gravel
i Bag(2 (SW), dry.
] ss3 20 a9 | 1818l =
25 Rt N7
b 24 g
10— Bag(2
5165.7 s I
11.0 Bag Hard, light brown, SILT (ML), trace gravel, dry, slightly
i cohesive, trace cementation.
) SS4 16 52 | 18/18 Becomes light reddish brown, little gravel.
25
b 27
15— Bulk [
-
=
| i SS5 4 38 | 18/18
14
| 5951587 K e 1
200 Bulk [ Hard, reddish brown, CLAYEY SILT (MH), dry, cohesive.
I
b =
i 556 22 33 | 18/18
[ 14
19
25—
Bulk
ss07 | (®#@ (! LT
260| B/Bag Hard, red SILTY CLAY (CL-ML), dry, cohesive, moderate
| plasticity.
i s87 16 34 | 18/18
15
30 19 .
B/Bag[ =
—
i o
i Ss8 6 17 | 18/18
4
35| 51417 LS N R 0 I
350| |Buk [ Hard, red, CLAY (CL), dry.
I )
o
i SS9 14 52 | 18/18
21
31
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-09

.'= *
7 Associates
SHEET: 2 OF 2
PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-9 2 feet east DRILLING METHOD: HSA, Air Hammer
LOGGED: CMT DATE: 12/21/13 XY COORDINATES: N 11,972,261, E 875,052 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,176.7 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o =~ O = -
3 b g i g REEA Sample Description & EA 3E
T e | x|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: £9|g £Z |g5| 8E 214 COMPONENT, minor components, moisture. @ 27 E'c—n
88 |30 |2(52(|5| 25 |=2|%% |63 g & |23
40 Bulk Hard, red, CLAY (CL), dry. (continued)
| o
51332 | M ! | A
43.5 SS10 ;g 52 | 18/18 2 | Hard, red, SILTY CLAY (CL-ML), dry.
45| 51317 32 Sl
45.0 Bulk // Hard, red, CLAY, dry.
| SS11 9 39 | 18/18 /
15
50| 51267 A //
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

E Gold
Ass?)ciglies

103-92557

REPORT OF BOREHOLE: BH-10

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/12/13 XY COORDINATES: N 11,972,513, E 874,813 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,182.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug f g g g 22 |z 5| S 214 COMPONENT, minor components, moisture. %) S" E'—
g | z3 |2(235|2] Sx (98| nE |z |2 o |z |a%
0L | I |2|wnz|lo| mo |@di|e< |O|>D s |a |3
0 B/Bag Compact, light gray, CLAYEY SAND WITH GRAVEL (SC),
E dry, few cobbles.
i Ss1 17 1 | 18r18[47
6
5
57 B/Bag[
i sS2 9 a0 | 18118
12
18
10—
B/Bag[
i ss3 20 20 | 18018/
5167.5 [ N R 47 I I
15| 145 14 Very stiff, red/light brown, CLAYEY SILT (MH), dry, little
Bag [ gravel.
I
i s
5163.0 SS4 8 3% | tg/t894 A4 +
19.0 ;g Very stiff-hard, red, LEAN CLAY (CL), some sand, dry, trace
20— gravel, cohesive, low plasticity.
B/Bag[
i S85 3 27 | 18/18
10
17
25—
B/Bag[
i SS6 10 60 | 18/18
19 i
41 o
30—
B/Bag[
] Becomes moderate plasticity
i ss7 8 28 | 18/18
11
17
35 B/Bag[ Becomes slightly moist, moderate plasticity.
i ss8 4 25 | 18/18
6
19
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-10

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger

LOGGED: CMT DATE: 1/12/13 XY COORDINATES: N 11,972,513, E 874,813 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,182.0 ft. HOLE DIAMETER: 8.25
w ~1 8 § > 0]
o ) (o] < = —
3 N = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 o 5 ozl Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (EHlaoal 22 (2=1Q@ (29 COMPONENT, minor components, moisture. o |[2=|E-
Y% | > |<|=2|2] % [99|Ck | & |9 S|z |8
ce | Sm |2|52|5| 35 |22 K< |03 = |8 |25
40 B/Bag Very stiff-hard, red, LEAN CLAY (CL), some sand, dry, trace
| gravel, cohesive, low plasticity. (continued)
—d
i o
51388 | M ! | A
43.5 SS9 4 21 | 18/18 / Very stiff, red, CLAY (CH), slightly moist, high plasticity.
7
: 7,
45— — %
7R
i % o
i ss1o]\ /| z 2 18/18%
50| 51320 /N 18 A
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

Golder

7 Associates

REPORT OF BOREHOLE: BH-11

SHEET:

1 OF 2

DRILLING CONTRACTOR: Yellow Jacket

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Hollow Stem Auger
LOGGED: CMT DATE: 1/3/13 XY COORDINATES: N 11,972,894, E 874,891 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,180.5 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
8 - g ] g | %2 |5 Sample Description g2 |3 g
T e | x|4 Flul 5 |oZ|Y Lz consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
Ls | >0 |k 2%2 O 09| QF | 2 2 o |& |89
ae | 3o |2(52|5| a5 |ac|E< |03 = |8 |25
0 Bag(2 Stiff-very stiff, brown, SILT (ML), trace sand and gravel, dry.
1 -
s
|st780f | MW ! ! U
25 Bulk Dense, white/light gray, GRAVELLY SAND (SW), dry.
i ss1 9 40 | 18/18[7 7
13 o
27
57 Bulk [ A=
i %]
| 5172.0 e I
85 §82 12 50 | 18/18f* Very dense, light brown, SILTY SAND and gravel (SW-SM),
Z * ary.
10— — )
=
- 2
=
2]
| 5167.0 I N I o 1 | I
13.5 SS3 151 27 | 18/18 Very stiff, brown, CLAYEY SILT (MH), dry, low plasticity.
16
15 Bulk
i I
s
|s620 | B ! 0L
185 Ss4 7 35 | 18/18 Hard, reddish brown, SILTY CLAY (CL-ML), white and black
g inclusions, dry.
20 B/Bag Becomes red, trace gravel, moderate plasticity, slightly
i moist.
i SS5 24 39 | 18/18
16
23
25—
B/Bag[ o
- =
)
o
i SS6 7 40 | 18/18
15
25
30—
B/Bag|
| 5147.0 [ 7777777777777777777777
33.5 Ss7 1 31 | 18/18 / Hard, red/light brown, CLAY (CH), slightly moist, moderate
]g % plasticity.
357 Bulk [ /
7B
i % o
i SS8 15 48 | 18/18 %
1
30
40 /i

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-11

PROJECT: Geotech Investigation, Tailings Storage Facility

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Hollow Stem Auger
LOGGED: CMT DATE: 1/3/13 XY COORDINATES: N 11,972,894, E 874,891 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,180.5 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] = —
3 b g i g REEA Sample Description & EA 3E
T e | x|4 Flul 5 |oZ|Y Lz consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: g g g %Z %'5 8 'LI_J 214 COMPONENT, minor components, moisture. %) S" E'c—n
88 |30 |2(52(|5| 25 |=2|%% |63 g & |23
40 / Hard, red/light brown, CLAY (CH), slightly moist, moderate
| % plasticity. (continued)
i ssof\ /] 1 3 | 18718 %
i3 /
1
45— — % 5
i ss1o]\ /| i 33 18/182
50| 51305 AL /
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-12

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557

CLIENT: New Mexico Copper Corp.
LOGGED: CMT  DATE: 1/4/13
CHECKED: DP  DATE: 2/21/13

LOCATION:

XY COORDINATES: N 11,972,981, E 875,148

ELEVATION: 5,179.5 ft.

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger
HAMMER TYPE: Auto Hammer

HOLE DIAMETER: 8.25

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

w -8 S P e
3 b g a g R Sample Description g |2 iz
- ek |e|ufilyl o5 |oZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_ |4z ”,<_(J £2|2 %Z %'5 Qu 214 COMPONENT, minor components, moisture. ] 2" E'c‘n
o
88 |30 |2(52(|5| 25 |=2|%% |63 |8 |]3
0 3ag(2[ Stiff, brown, SANDY SILT (ML) and gravel, dry.
-
R s
5175.5 SS1 5 27 |\ /8y (0
4.0 12 ‘&3 = | Compact, light gray, GRAVEL AND SAND (GW), dry.
5| 51745 15 oo - -
5.0 Bulk SOl Compact, gray/light brown, GRAVEL and silty sand
i ;’%: (GW-GM), dry, few cobbles.
Kk
. o ()
keray
| o s
kera)
i SS2 39 93 | 17717 lg; Becomes very dense, trace cobbles.
5 O =
10 Bulk oy 2
24 ©
. .,6;
Ks¥s
| s
keray
o5
. DO :‘
s
i SS3 13 83 | 167161
33 O]
15| 51645 50 od
15.0 g:'g [ Hard, brown, SANDY SILT and gravel (ML), dry.
1 -
s
i sS4 7 42 | 18/18
5160.0 e ooy - _
20— 195 2 Hard, red, SILTY CLAY (CL-ML), trace gravel, dry, low
B/Bag[ plasticity.
i SS5 7 30 | 18/18
10
20
25—
B/Bag[
- -
=
—
i (8]
i SS6 12 4 | 18/18
15
26
30—
B/Bag|
| 5146.0 [ ,,,,,,,,,,,,,,,,,,,,,,
33.5 Ss7 12 38 | 18/18 / Hard, red, CLAY (CH), slightly moist, trace gravel, high
;2 % plasticity.
357 Bulk [ /
.
i % o
i ss8 12 42 | 18/18 %
16
26
40 /

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-12

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.:

103-92557

CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger

LOGGED: CMT DATE: 1/4/13 XY COORDINATES: N 11,972,981, E 875,148 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,179.5 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
Ly | >0 |k E%E O 9|9 %19 o |& |89
ce | Sm |2|52|5| 35 |22 K< |03 = |8 |25
40 Bulk / Hard, red, CLAY (CH), slightly moist, trace gravel, high
| % plasticity. (continued)
| SS9 1(1) 29 | 18/18 % Becomes very stiff-hard.
1
18 /
— I
45 Bulk[ % ©
i SS10 12 32 | 18/18 %
50| 51295 VN 4
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

€4

E Golder
7 Associates

103-92557

REPORT OF BOREHOLE: BH-13

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/17/13 XY COORDINATES: N 11,972,776, E 875,471 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,169.8 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O < | E —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |Zg|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[B2=EF
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 DL n:'i [CHl =] S |o <3
0 Bulk Very stiff, light gray, SANDY SILT and gravel (ML), dry,
- slightly cohesive.
i sS1 12 24 | 18/18
11
13
5 Bulk [
] SS2 28 61 | 18/18 Becomes hard, light brown, trace cementation.
10— b
| Bag [
-
i s
) 83 13 64 | 18718
15— F+4
| Bag [
i 5S84 21 61 | 18/18
30
20— o
Bulk
| 5146.3
235 S85 28 R Qo Very dense, brown, GRAVEL and sandy silt (GW-GM), dry,
Buk 50/3" 00 slightly cohesive fines.
25— (N
!
a Key 2l
s
0]
i aa
Kska
i oCs
L
i SS6 21 R 50 Lens of reddish brown clayey silt encountered at 34'.
50/4" Sl
Bulk 50
30— o
o s
| DU O
O =
L1 ©
m o (i
00
i s
“0 Al
i ss7 27 R LS; i
49 2
50/2" )
35— Bulk [ o
“0 Al
| o (L4
0 (]
i o5
0]
s
| 51313 o
38.5 SS8 13 57 | 18/18 2 | Hard, reddish brown, SILTY CLAY (CL-ML), slightly moist,
§‘3‘ d cohesive, trace gravel.
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-13

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger

LOGGED: CMT  DATE: 1/17/13 XY COORDINATES: N 11,972,776, E 875,471 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,169.8 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
8 - g ] g | %2 |5 Sample Description g2 |3 g
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
O T HlE2iz| 22 |2 5|8m [ 2|8 COMPONENT, minor components, moisture. %] S" Er
g | z3 |2(235|2] Sx (98| nE |z |2 o |z |a2
oL | I [Z|oz|o| ao |@L|z< |O|D = o |3
40 Bag Hard, reddish brown, SILTY CLAY (CL-ML), slightly moist,
| cohesive, trace gravel. (continued)
) SS9 9 28 | 18/18 Becomes very stiff, red, dry.
14 -
45— 14 =
| Bulk [ o
1 510 25 60 | 18/18
50 32
5119.3 /N 28
50.5 Bottom of borehole at 50.5'. Backfilled with cuttings. No
groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

€4

E Golder
7 Associates

103-92557

REPORT OF BOREHOLE: BH-14

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/22/13 XY COORDINATES: N 11,972,766, E 875,868 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,158.2 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |2=|EF
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 DL n:'i [CHl =] S |o <3
0 Bulk [ Very stiff, brown, SILT (ML), some gravel, dry.
i SS1 23 74 | 18/18 . Becomes hard, brown, some gravel, cementation at 4-5 ft.
44
30 =
5 Bulk
51407 | M ul+<r
85 sS2 15 42 | 18/ 18[:0H% Dense, light brown/gray, GRAVEL and sandy silt (GW-GM),
;g :’%* dry, slightly cohesive fines, few cobbles.
10— X
Bulk [ 20
. "0 Al
o (L4
"0 Al
i -2
kkay
i G
"0 Al
i SS3 22 45 | 18/18CK]
20 o4
] 25 ;G:
5 Bulk 24 =
| 500 ©
SOl =
LU ©
i G
O
. uG
20 2
| SS4 17 R | 9/9 lgf © | Becomes very dense, light brown/gray, GRAVEL and silty
50/3" At sand.
Bag(2 > o
20— At
"0 Al
i A
0 :H
i 0
"0 Al
asucd
| 5134.7 e I
235 SS5 18 R | 16/16 Hard, light gray, SANDY SILT and gravel (ML), dry.
35
50/4"
25— Bulk
-
b s
| 51297 e
285 SS6 25 R | 12718} Very dense, brown/gray, SILTY SAND and gravel (SW-SM),
50/6" L dry.
30— o
Bulk [ J
ss7 33 R | mifijl] 2
b 32 . g
50/5" S
357 Bulk [
i ss8 16 R | 111f]
50/5" g
40 guk | |

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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REPORT OF BOREHOLE: BH-14

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.:

103-92557

CLIENT: New Mexico Copper Corp.

LOCATION:

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger

LOGGED: CMT DATE: 1/22/13 XY COORDINATES: N 11,972,766, E 875,868 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,158.2 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
&‘ES > |2 2%2 O x 00| Ok | & 8 o E gcn
ce | Sm |2|52|5| 35 |22 K< |03 = |8 |25
40 Very dense, brown/gray, SILTY SAND and gravel (SW-SM),
i dry. (continued)
i 559 501" R [ 1/1
Bulk =
45— 2
%]
i SS10 31 73 | 18/18[" -
29 .
50| 51082 /N 44
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557

CLIENT: New Mexico Copper Corp.  LOCATION:

REPORT OF BOREHOLE: BH-15

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: HSA, Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/4/13 XY COORDINATES: N 11,973,609, E 875,724 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,176.4 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
[ Nl e S e |2
8 b g 2 g R Sample Description g |2 iz
- e | |UEY 05 |0Z| YL | = consistency or density, color, grain size, MAJOR Comments 2 |Lg|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. 1%} =
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bulk [ Hard, light gray/light brown, SILT (ML), little gravel, dry.
i sS1 195 41 <
26
5 Bulk
51684 | (R} | | QA
8.0 SS2 38 R | 12/12 ao;é» Very dense, brown, SANDY GRAVEL (GW), dry.
50/6" 2
10 51664 S I
10.0 Bag i Very dense, gray, SAND and gravel (SW), dry.
| v %
5164.4 A0
12.0 SS3 17 73 uoggfa Very dense, gray, SANDY GRAVEL (GW), dry.
| 23 85
50 ;é);@
Bulk A
i u DSDQ
O
15— Lo ©
R0s
o (sl
i sS4 30 R [ 6/9 ”q%?o
5158.9 50/3" S I
175 |Buk Very dense, light gray, SAND and gravel (SW), dry.
i 1z
20—
| 5154.9 Loe10% I
215 SS5 28 R | 10/10 Hard, light gray, SANDY SILT and gravel (ML), dry.
50/4"
| Bag(2
] -
s
25—
i SS6 22 R | 11712
5148.9 soe | |\l
27.5|  Bag(2 : Very dense, gray, SAND and gravel (SW), dry.
| 3
30— :
| 51449 A I
31.5 SS7 20/0" R : Very dense, light gray, SILTY SAND (SW-SM), some gravel,
Bag(2 ‘ dry.
| X s
i M U')
g =
3 2]
35— X
| 51399 e
36.5|  Bag(2 : Very dense, light gray, SAND and gravel (SW), dry.
1 i1z
A »
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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iGolder REPORT OF BOREHOLE: BH-15

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: HSA, Air Hammer
LOGGED: CMT DATE: 1/4/13 XY COORDINATES: N 11,973,609, E 875,724 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,176.4 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o -~ O = -
3 N b g t,f) g REEA . Sample Description & éc 3E
T ek |2|Yu|Y] oo |0® u % I consistency or density, color, grain size, MAJOR Comments 2 wg gﬂ
E_|ug ”.:: g g g %Z %'5 8 'LI_J 214 COMPONENT, minor components, moisture. o |S7|5 'c—n
a8 | 33 |2|32|3| 35 |22 8% (6|3 2|8 |23
40 ©s Very dense, light gray, SAND and gravel (SW), dry.
| “l 3 (continued)
5134.9 R I
| 415 SS8 50/2" R Very dense, gray/brown, SANDY SILT (ML), and gravel, dry,
Bag(2 slightly cohesive.
45—
| s
s9_|5%184 |\ (e
50.0 Hard, reddish brown, CLAYEY SILT (MH), some gravel,
| slightly moist, slightly cohesive.
i I
s
) ssof\/| 2 R
1 51221 A\
54.3 Bottom of borehole at 54.25'. Backfilled with cuttings. No
55— groundwater encountered in boring.
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

€4

E Golder
7 Associates

REPORT OF BOREHOLE: BH-16

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

Report of borehole must be read in conjunction with accompanying notes and abbreviations

PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-16 4 feet north DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/22/13 XY COORDINATES: N 11,973,973, E 875,187 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,191.7 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
Ele|luflul 5 |oZ2| Y2 | F consistency or density, color, grain size, MAJOR Comments S |mg|eh
T r< |0 >s > : = |lagelg
= w> |Hiegn) =2 |29 (2148 COMPONENT, minor components, moisture. %] ~lzF
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bulk 0 Very dense, brown, CLAYEY GRAVEL with sand (GC), dry.
7 > bo
/y/
7 $ bo
(Y
7 L
i sS1 9 62 | 18/18 /%/
3 ek
5— ﬁ
Bulk A
N L9 bo
)
N L9 bo
(o)
| 51832 o I
] 85 sS2 ?g 37 | 18/18f ¢ Very dense, gray, GRAVEL and sandy silt (GP-GM), dry.
19
10— ’
Bulk 47 =
i P o
o
? o
- a
5178.2 Jda
] 135 SS3 50/3" R | 3/3 [ Very dense, light brown, GRAVEL and silty sand (GW), dry,
B/Bulk trace CaCO3.
15—
| | Ss4 26 R | 10/1055)
50/4" o
| 50— 3/BuH[
i SS5 48 R | 9/9
I 50/3"
B/BulK
25— ]
5162.7 SS6 21 R |9/9 %94 |
29.0 Buk 50/3" Very dense, gray, CLAYEY SAND with gravel, trace CaCO3,
30— Y ] dry, some cementation.
5157.7 ss7 13 20 | 18/8~ A\
34.0 Bulk 182 Very stiff, light reddish brown, CLAYEY SILT (MH), dry.
35—
n I
s
| 51582 | (&4 | | oM0
38.5 SS8 14 20 | 18/18 2 | Very stiff, reddish brown, SILTY CLAY (CL-ML), slightly
2 3 moist.
40
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Golder

éﬁ Associates

REPORT OF BOREHOLE: BH-16

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION: Moved BH-16 4 feet north

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: Air Hammer

LOGGED: CMT DATE: 1/22/13 XY COORDINATES: N 11,973,973, E 875,187 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,191.7 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (EHlaoal 22 (2=1Q@ (29 COMPONENT, minor components, moisture. o |[2=|E-
HEIEEHEEREIFHE S |z |32
ce | Sm |2|52|5| 35 |22 K< |03 s |8 |25
40 Bulk Very stiff, reddish brown, SILTY CLAY (CL-ML), slightly
i moist. (continued)
i 559 17 24 | 18/18
11
13 g
— =
45 Bulk [ a
i SS10 4 6 | 18/18 Becomes firm, caliche and little gravel.
2
50| 51417 /YN 4
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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? Golder

L7 Associates

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOGGED: CMT
CHECKED: DP

DATE: 1/5/13
DATE: 2/21/13

LOCATION:
XY COORDINATES: N 11,974,131, E 875,734
ELEVATION: 5,186.0 ft.

REPORT OF BOREHOLE: BH-17

SHEET:

1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD: Hollow Stem Auger
HAMMER TYPE: Auto Hammer
HOLE DIAMETER: 8.25

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

DEPTH
S feet

LAYER
ELEVATION
WATER
SAMPLE
NUMBER
BLOWS PER
SIX INCHES

BLOWS PER
FOOT (N)

RECOVERY /
ATTEMP (IN.)

GRAPHIC LOG

uscs

Sample Description
consistency or density, color, grain size, MAJOR
COMPONENT, minor components, moisture.

Comments

MOISTURE (%)
DRY DENSITY
(pcf)
ADDITIONAL
LAB TESTING

| 51775 sS2

@
=
=

S81 10
12

Bulk

8.5
50/4"

SS3
39
Bulk

5163.0

23.0

w
o
>
~
w
|
o
=
<
(2]
Bulk |

5158.0

28.0 SS4 24
50/4"

5154.0

32.0 Bulk

SS5 25/0"
Bulk

25

67

18/18

12/16

18/ 18

16/16[*"

0/0

ML

Very stiff, gray/light brown, SANDY SILT and gravel (ML),
dry.

GW

Very dense, gray, SANDY GRAVEL (GW), dry.
Becomes brown/gray.

SW

Very dense, light brown, SAND and gravel (SW), dry.

Becomes light gray/ light brown.

SW-SM

Very dense, brown, SILTY SAND and gravel (SW-SM), dry,
slightly cohesive fines.

HHHHHHH

Very dense, white/gray CALICHE, dry.

40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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iGolder REPORT OF BOREHOLE: BH-17

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Hollow Stem Auger
LOGGED: CMT DATE: 1/5/13 XY COORDINATES: N 11,974,131, E 875,734 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,186.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] = —
3 b g i g REEA Sample Description & EA 3E
T ek | x4y Flul 5 |oZ|Y Lz consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
88 |30 |2(52(|5| 25 |=2|%% |63 g & |23
40 N Very dense, white/gray CALICHE, dry. (continued)
| 1]
i | ]
) N very dense, white/gray CALICHE, dry, little gravel, seam of
| light brown silt at 44-45'
1]
i 1]
i 1]
i 1]
i 1]
50| 51360
50.0 SS6 25/0" R | 0/0 Bottom of borehole at 50". Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION: Moved BH-18 2 feet east

€4

E Golder
7 Associates

103-92557

REPORT OF BOREHOLE: BH-18

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: HSA, Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/23/13 XY COORDINATES: N 11,974,701, E 874,701 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,207.3 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 L | x ; [CHl =] S |o <3
0 Bag Stiff, light brown, SANDY SILT (ML), some gravel, dry.
1 =
52053 | (& | | 4ot
2.0 Bulk :}»U/ Dense, light brown, CLAYEY GRAVEL with sand (GC), dry. Switch to Air Rotary drilling at
, 8 6.
(oY
i SS1 9 43 | 18/1807
23 b 0
20 74
5 Bulk @
7 > bo
] e
L
5199.3 4
8.0 Bulk ao;é» Very dense, light brown/gray, GRAVEL and sand (GW), dry,
i :’%91 little CaCO3.
s
10— :’Ssc?:
] o5 =
$82 50/4" R 0] ©
| Bulk 20
s
15— 200
299
5189.3 ks ?;Q 7777777777777777777777
18.0[  Bag(2 Hard, light reddish white, SANDY SILT (ML), some gravel,
| dry, some CaCO3.
20—
-
s
st843 | (M (| o0t
23.0 SS3 24 62 | 18/18 Hard, light reddish brown, sandy LEAN CLAY (CL), trace
i 21 gravel, dry.
25| Bulk [
N )
(3]
i sS4 13 20 | 18/18
8
12
30—
Bulk
| 51738 [ 7777777777777777777777
335 SS5 38 R | 9/9 Hard, reddish brown, CLAY (CL-ML), some silty clay, little
Bulk 50/3" gravel, moderate plasticity, dry.
. ]
-
B =
—
(8]
|s88f | (A | | W41l
38.5 SS6 1" 45 | 18/18 _, | Hard, reddish brown, CLAY (CL), moderate plasticity, slightly
%1 o moist.
4
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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Golder

éﬁ Associates

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

LOCATION: Moved BH-18 2 feet east

REPORT OF BOREHOLE: BH-18

SHEET: 2 OF 2

DRILL RIG: CME-1250

DRILLING METHOD: HSA, Air Hammer

DRILLING CONTRACTOR: Yellow Jacket

LOGGED: CMT DATE: 1/23/13 XY COORDINATES: N 11,974,701, E 874,701 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,207.3 ft. HOLE DIAMETER: 8.25
w | Q 2 [> [0}
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |2=|EF
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
40 Bulk Hard, reddish brown, CLAY (CL), moderate plasticity, slightly
i moist. (continued)
—d
i o
|58 ( # | |\ 1
| 435 Ss7 5 15 | 18/18 / Stiff-hard, reddish brown, CLAY (CH), high plasticity, slightly
g % moist, blocky.
45— Bag [ /
7R
i % o
i SS8 13 47 | 18/18 %
50| 51573 /YN 28 A
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

€4

L7 Associates

Golder

103-92557

REPORT OF BOREHOLE: BH-19

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/10/13 XY COORDINATES: N 11,974,564, E 875,328 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,196.4 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
g | 28 |=|23|3| Sx |98|QE|= |2 o |z |82
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Soft, brown, SANDY SILT (ML), little gravel, dry.
5193.4 || e
3.0 sS1 11 43 | 18/18[* Dense, light brown, SILTY SAND and gravel (SW-SM), dry.
21 g
i 2 ]
5| Bulk [
s
E ?
=
%]
) s82 19 R | 17s17f]]
5187.4 38 em o
9.0 5075 e Very dense, brown/gray, SANDY GRAVEL (GW), dry.
N Bulk KSTel
10 TS
20s
| 50
302s]
i b %)Qo
is
— O
a5
15— &
Bag T % Becomes dark gray.
N o (2ol
Bag(2 "%fc?: Becomes brown/gray.
i S
Q0 o
=
| SS3 27 63 | 18/18 ;6;%1
i 40 Q0.
20— S
Q0 o
i ;256’
Qo
5174.4 o
220| B/Bag Very dense, light gray/white, CALICHE, little gravel, dry.
i 1]
[ 1]
% 1]
i 1]
i 1]
1 sS4 so0° | R | os0 | ]|
i B/Bag
1]
307 1]
i | 1]
i | 1]
i | 1]
i | 1]
%] .
i | 1]
i | 1]
) SS5 25/0" R | 0/0 Seam of brown sandy silt at 41' - 42', dry.
| Bulk
1]
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

€4

Vs

E Gold
Ass?)ciglies

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.

REPORT OF BOREHOLE: BH-19

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250

LOCATION: DRILLING METHOD: Air Hammer

LOGGED: CMT DATE: 1/10/13 XY COORDINATES: N 11,974,564, E 875,328 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,196.4 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
TEIEHE HE R EIE S|z |82
ce | Sm |2|52|5| 35 |22 K< |03 = |8 |25
40 Very dense, light gray/white, CALICHE, little gravel, dry.
i T (continued)
i | ]
51534 | (R} | | T
43.0 Bulk Very stiff, red, SILTY CLAY (CL-ML), slightly moist, cohesive
45—
- =)
=
| o
) Bag
50| 51464
50.0 SS6 5 27 | 18/18 Bottom of borehole at 50". Backfilled with cuttings. No
| ]i groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-20

7 Associates
SHEET: 1 OF 2

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: BH-20 on top of waste rock pile, moved BH-20RH{edt@AETHOD: Air Hammer
LOGGED: CMT  DATE: 1/20/13 XY COORDINATES: N 11,975,241, E 871,714 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,292.0 ft. HOLE DIAMETER: 8.25
w o L |-
o ~=| 0 < Q
3 ol B |E |22 Sample Description Y |z g =
£ x LT |2z W Q ; : I X [Zo
T el | 2|YulY 08 |0 2% | I consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E_|ug ”.:: £9|g £Z |g5| 8E 214 COMPONENT, minor components, moisture. o 275 5
88 | 3o |2(52|5| 25 |a2|8% |63 g (& |23
0 Bag(2 Compact, brown, SILTY SAND (SM), little gravel, dry.
5 Bag ] Becomes compact to dense, light gray, slightly cohesive,
i RERE trace clayey silt.
5284.0 .
8.0 SS1 16 60 | 18/18 ao;é» Very dense, gray, GRAVEL (GW), some silty sand, dry, trace
| 2 20 clayey silt lenses.
o, DQ
10— Bulk 00
25
. S
Sl
15— g%
ncg%i
i :0} %
| ;’?}%
5274.0 ood
| 18.0 s82 50/3" R [ 3/3 | Very dense, light brown/gray, SILTY SAND and gravel,
i Bulk = (SW-SM) dry, slightly cohesive, some light reddish brown
[ : clayey silt.
20— :‘:
| 7 )
25— -l
i sS3 o3 3/3 [
| Bulk ° : . %
I
L %]
30— :
1 Bulk i
35— L)
1 ss4 15 R | ore 1YY
50/3" g
N Bulk I il
40152520 .

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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? Golder

7 Associates

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557

REPORT OF BOREHOLE: BH-20

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250

CLIENT: New Mexico Copper Corp.
LOGGED: CMT  DATE: 1/20/13

LOCATION: BH-20 on top of waste rock pile, moved BH-20RHied¢@A4ETHOD: Air Hammer

XY COORDINATES: N 11,975,241, E 871,714

HAMMER TYPE: Auto Hammer

CHECKED: DP DATE: 2/21/13 ELEVATION: 5,292.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T ek | 2|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: g g g %Z %'5 8 'LI_J 214 COMPONENT, minor components, moisture. %) S" E'c—n
88 |30 |2(52(|5| 25 |=2|%% |63 g & |23
40 40.0 Bulk Very dense, light brown, SILTY SAND (SM), some gravel,
4 slightly moist, slightly cohesive.
45—
1 S85 21 R | 147147
36 NERE
b YN 502"
50| 52420
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:

E Gold
éﬁ Ass?)ciglies

103-92557

CLIENT: New Mexico Copper Corp.

LOCATION:

REPORT OF BOREHOLE: BH-21

SHEET:

1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/24/13 XY COORDINATES: N 11,975,236, E 874,685 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,214.2 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 | 5|90
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. 1%} =5F
g | 28 |=|23|3| Sx |98|QE|= |2 o |z |82
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bulk Very dense, brown/gray, WELL-GRADED SAND with silt
| and gravel (SW-SM), dry.
57
) Ss1 21 83 | 18/18f
36 2 %
b 47 : =
: %)
10— Bulk ¥
15—
5196.2 e
18.0 SS2 25 68 | 18718 Very dense, light brown/reddish white, SILTY SAND and
i gg X gravel (SW-SM), trace clayey silt, cementation, dry.
20—
i s
E ?
| =
2]
25—
1 ss3 s00' | R | 0/0
sg—fs8me42 | L4 et L
300|  Bag(2 Hard, light reddish brown, CLAYEY SILT and silty clay (MH),
| trace gravel, dry.
n I
s
357 sS4 15 65 | 18/18
i 26
5177.7 A
36.5 Bottom of borehole at 36.5'. Backfilled with cuttings. No
groundwater encountered in boring.
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

€4

E Golder
7 Associates

103-92557

REPORT OF BOREHOLE: BH-22

SHEET: 1 OF 2

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: HSA, Air Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/21/13 XY COORDINATES: N 11,974,757, E 873,750 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,232.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 L | x ; [CHl =] S |o <3
0 Bag Loose, dark brown, SANDY SILTY CLAY (CL-ML), some
i Bulk gravel, dry.
Becomes very stiff, yellowish/orange, trace gravel, dry (old
E tailings).
i sS1 16 16 | 18/18
8
8
5 Bulk Becomes orange/brown, slightly moist, cohesive, (old
i tailings).
=)
7 =
—
| o
i SS2 5 10 | 18/18 Becomes stiff, greenish-gray, moist, cohesive, (old tailings).
4
6
10—
Bulk [
i SS3 9 R | 15/15
5217.5 o A4
15| 145 |Bag 5013 ] Very dense, light gray-gray, GRAVEL and sand (GW), dry,
‘0 O . .
20 CaCOg3 inclusions.
| (,QDQQQ
i 22 %
09:
l 35
ae]
20— S
1 5
ae]
5210.0 o I
220  Bag(2 Hard, light gray/yellowish, SILT (ML), some gravel, slightly
i moist, slightly cohesive.
S84 23 R [ 9/9
50/3"
N Bag(2
25—
-
b =
) Bag Becomes brown, SANDY SILT, some clayey silt, trace 104
i gravel, moist, cohesive fines.
30480200 | 4 | oy
30.0 Bulk Very stiff, reddish brown, SILTY CLAY (CL-ML), moist,
| cohesive.
. -
=
N o
S85 7 24 | 18/18
11
b 13
35| 5197.0 Buk|/ @l | | 41
35.0 Bulk Hard, reddish brown, CLAY (CL), dry, moderate plasticity.
I —J
o
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations

14222




§Golder REPORT OF BOREHOLE: BH-22

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: HSA, Air Hammer
LOGGED: CMT DATE: 1/21/13 XY COORDINATES: N 11,974,757, E 873,750 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,232.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] = —
3 b g i g REEA Sample Description & EA 3E
T e | x|4 Elul 5 |pZ| Y A consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: £9|g £Z |g5| 8E 214 COMPONENT, minor components, moisture. @ 27 E'c—n
88 |3z |5(52|3| 25 (22| 8= (8|3 2|8 |83
40 Hard, reddish brown, CLAY (CL), dry, moderate plasticity.
i (continued)
i (3]
|s1888 | M ! | A
| 435 556 20 R | 15715 ] Hard, gray/brown, SILTY SAND (SM), slightly moist.
45 Bulk
5186.0 o
46.0 Hard, brown, SILTY CLAY (SM), slightly moist, little gravel.
1 s
o
i ss7 10 R | 17/17
17
50| 51820 I N 4
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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PROJECT: Geotech Investigation, Tailings Storage Facility

€4

L7 Associates

Golder

REPORT OF BOREHOLE: BH-23

SHEET:

1 OF 2

DRILLING CONTRACTOR: Yellow Jacket

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-23 20 feet southwest DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/20/13 XY COORDINATES: N 11,974,757, E 873,750 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,230.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
Ele|uElul 5 |0Z| Y2 |3 consistency or density, color, grain size, MAJOR Comments S |mg|eh
T r<g 2= f : = las|E
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. » ~|I5EF
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bag Loose, brown, SAND and gravel (SP), dry.
1 5
s22g0f | (| | | ol
20 ss Very stiff, yellowish, SILT (ML), trace gravel, dry (old
i tailings).
| Bulk Becomes slightly cohesive.
57
=)
s
1 SS1 13 74 | 18718
5221.0 kS N 1
5220.8 3% 3| Very dense, gray/brown, GRAVEL and silt (GM), dry, slight
10— 99| |Bes _ cementaton. J
Hard, white, SANDY SILT (ML), little gravel, dry.
=)
i s
) 582 13 30 | 18/30
5216.0 S N I
14.0 Bulk 14 Dense, gray, SILTY SAND and gravel (SM), dry, CaCO3
15— inclusions, slight cementation.
20—
] ss3 16 R | 14714
i 18 AR
! Bag(2 5012 Becomes very dense.
25—
i s
2]
1 Bulk Becomes slightly moist.
30—
35—
1 sS4 50/6" R | 6/4 Becomes brown, some blocky and cohesive clayey silt (low
i Bulk —[ plasticity), slightly moist.
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-23

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-23 20 feet southwest DRILLING METHOD: Air Hammer
LOGGED: CMT  DATE: 1/20/13 XY COORDINATES: N 11,974,757, E 873,750 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,230.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o =~ O = -
3 b g i g REEA Sample Description & EA 3E
T . E rluflul 55 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
a8 | 33 |2|32|3| 35 |22 8% (6|3 2|8 |23
40 P Dense, gray, SILTY SAND and gravel (SM), dry, CaCO3
i HEES inclusions, slight cementation. (continued)
45— X~z
si200 [ || | | ¥
48.0 ss5 <] som R | 4/5 _, | Verydense, brown, SANDY SILT (ML), wet, little gravel.
| 51805 =
50—| 493 Bottom of borehole at 49.5". Backfilled with cuttings and
bentonite. Groundwater encountered in boring at 45'.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-24

7 Associates
SHEET: 1 OF 2

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/19/13 XY COORDINATES: N 11,975,910, E 872,908 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,267.1 ft. HOLE DIAMETER: 8.25
~= |38 S =

8 g @ g | %2 |5 Sample Description ¥ l2_
T o E x |4 % 05 |oZ u % I consistency or density, color, grain size, MAJOR Comments 2 |u g
E W= ”,<_(J g g %Z %'5 8 'LI_J 214 COMPONENT, minor components, moisture. ) 2"
88 |33 |£|52|5| a5 |a2|2< (5|3 g |5

ADDITIONAL

S feet

LAB TESTING

w
©

Q
™

SP

SW-SM

28.0 SS3 41 R | 9/9 Hard/very dense, brown, SANDY SILT and gravel (ML), trace
i Bulk 50/3" clayey silt, dry.

ML

5234.1
33.0 Bulk

Very dense, gray/brown, SILTY SAND (SM), some gravel,
trace clayey silt, dry.

SM

SS84

w
o
>
~
5
o
=
<
()
Dense, gray/brown, SAND and gravel (SP), dry, trace
i [ CaCOs.
| 5264.6 S I
i 25 Bulk = Very dense, gray, WELL-GRADED SAND with silt and
* gravel (SW-SM), dry.
5—| i
) ss1 50/4" R | ara |1
| Bulk :
10— X
15— il 3
) SS2 50/3" R [ 3/3 [
| Bulk L
20— -
25— S
5239.1 W

50/3"

52271

40
Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-24

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/19/13 XY COORDINATES: N 11,975,910, E 872,908 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,267.1 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o =~ O = -
3 N b g i g REEA Sample Description & EA 3E
T AL A= =1 ) 5 ozl Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
a8 | 33 |2|32|3| 35 |22 8% (6|3 2|8 |23
40 40.0 Bulk Hard, light reddish brown, SANDY SILT (ML), some gravel,
| trace clayey silt, dry, slightly cohesive.
45— g
) 85 501" | R | 171
50| 52171
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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Z

Vs

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.:
CLIENT: New Mexico Copper Corp.  LOCATION:

E Gold
Ass?)ciglies

103-92557

REPORT OF BOREHOLE: BH-25

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 1/18/13 XY COORDINATES: N 11,971,726, E 874,570 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,212.2 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 | g g&
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. 1%} =
by | 2% |2|23|2] Sx (98| BE |22 9 |& |22
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |6 |]RS
0 Bulk 0 Dense to very dense, gray/brown, CLAYEY GRAVEL with
| 54 sand (GC), well graded, dry.
s}
f "
(Y
7 $ bD
/y/
) st 2 57 | 18/18[%2
28 S
5— 29 5!
Bulk %
7 OODO 8
N L9 bo
(o)
B 3
/0‘/
. b,
SS2 39 42 | 18/18 :}E/
26
10— 16 %
| Bulk 2
4
)
1 51997 S I
125 Bulk Hard, brown, SANDY SILT and gravel (ML), dry, slightly
cohesive fines, trace CaCO3.
) 83 18 41 | 18718
15— 2
i Bulk [
N -
s
) sS4 15 48 | 18/18
15
20— 33
i Bulk
s1902( | (@ ( | Ot
220 Bulk Very dense, light reddish brown, CLAYEY SAND (SC), dry,
i trace gravel, trace CaCQO3.
1 S5 10 58 | 18/18)7
25— 3
i Bulk [
) sS6 5 57 | 18718
30— £
i Bulk [
) 87 6 25 | 18718[ 7
35| 81772 9 A
35.0 Bulk 16 Very stiff, red, SILTY CLAY (CL-ML), dry, cohesive.
. -
=
)
i &)
) sS8 8 25 | 18/18
40 2

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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€4

=) Golder

Associates

REPORT OF BOREHOLE: BH-25

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.
LOGGED: CMT DATE: 1/18/13

LOCATION:
XY COORDINATES: N 11,971,726, E 874,570
ELEVATION: 5,212.2 ft.

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket
DRILL RIG: CME-1250

DRILLING METHOD: Hollow Stem Auger
HAMMER TYPE: Auto Hammer

HOLE DIAMETER: 8.25

S
SN P IO
w e |L£
c |Z2<13h
Comments O |wgo|Cf
5 |98|ERF
o | |82
= |0 <3

CHECKED: DP DATE: 2/21/13
g -=
% o ;
5 Fl wid |u_| %2
P | luglu T =| Ga
T X < w3 [2X®) N >s
= w> (Hiaon =z == 0m
by |59 |5553| o |28t
of | 3m |2|52|6| B |@o|ex
40
17
i Buk>[
) ss9 11 35 | 18/18
5167.2 10
45 45.0 Bulk 25
) 5510 10 4 | 18/18
18
50— s161.7 /\ 2
505
55—
60—
65—
70—
75—
80

]
o]
o Sample Description
I consistency or density, color, grain size, MAJOR
& 3 COMPONENT, minor components, moisture.
|3
Very stiff, red, SILTY CLAY (CL-ML), dry, cohesive.
(continued)
-
=
Pl
o
Hard, red, CLAY (CH), dry, sand seam at 44' to 44.5".
I
o

ANNNANNN

Bottom of borehole at 50.5'. Backfilled with cuttings. No
groundwater encountered in boring.

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-26

7 Associates
SHEET: 1 OF 2

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-26 2 feet south DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/18/13 XY COORDINATES: N 11,971,618, E 872,048 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,312.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o ) (o] < = —
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
Gy | %9 |2|23|5] 0% |88|SE %8 S|z |32
ce | Sm |2|52|5| 35 |22 K< |03 s |8 |25
0 - T | Dense, brown, GRAVEL (GW), some sand, dry.
N Q0| 2
5 ©
5310.0 el
20 Bulk o Very dense, gray/brown, SAND and gravel (SW), dry, sheen.
5— Lot B
5304.0 ] I
8.0 SS1 3/73 R | 9/9 ao;é» Very dense, dark gray, GRAVEL (GW), some sand, dry.
1 Bulk ° %;%1
o &
. :’0096:
i O%:C)Q
15| 5297.0 e I I
15.0|  Bag(2 v Very dense, brown/dark gray, SAND and gravel (SW), dry.
) SS2 50/4" R | ara 20 Becomes gray/light brown, trace CaCO3.
| Bulk o
20— R
i =z
SN 2]
25—
1 ss3 2 R | ars 15
50" B
. ss I ho
30—
5279.0 . _‘f 7777777777777777777777
330 Bag(2 . Very dense, gray/light brown, SILTY SAND (SW-SM), some
| ) gravel, dry, slightly cohesive, trace clayey silt.
35— Bt
| o =
: @
v =
i il B
i sS4 21 R | 1174 1))
| Bulk —[ 50/5" g
40 -

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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§Golder REPORT OF BOREHOLE: BH-26

7 Associates
SHEET: 2 OF 2

PROJECT: Geotech Investigation, Tailings Storage Facility DRILLING CONTRACTOR: Yellow Jacket
PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: Moved BH-26 2 feet south DRILLING METHOD: Air Hammer
LOGGED: CMT DATE: 1/18/13 XY COORDINATES: N 11,971,618, E 872,048 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,312.0 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o -~ O = -
3 b g i g REEA Sample Description & EA 3E
T . E rluflul 55 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ugie 2
E. | Y3 ”.:: £9|g %Z %'5 Qu 214 COMPONENT, minor components, moisture. ® S" E'c—n
a8 | 33 |2|32|3| 35 |22 8% (6|3 2|8 |23
40 - Very dense, gray/light brown, SILTY SAND (SW-SM), some
i i gravel, dry, slightly cohesive, trace clayey silt. (continued)
| 7
45— 2
%]
1 sssP<] s | R | 2/5
50| 52620 ;
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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? Golder

L7 Associates

REPORT OF BOREHOLE: BH-27

PROJECT: Geotech Investigation, Tailings Storage Facility
PROJECT NO.: 103-92557
CLIENT: New Mexico Copper Corp.
LOGGED: CMT  DATE: 1/23/13

LOCATION:
XY COORDINATES: N 11,973,983, E 874,918

SHEET: 1 OF 2

DRILLING CONTRACTOR: Yellow Jacket

DRILL RIG: CME-1250

DRILLING METHOD: HSA, Air Hammer
HAMMER TYPE: Auto Hammer

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

CHECKED: DP DATE: 2/21/13 ELEVATION: 5,198.1 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T e | x|4 Elul 5 |pZ| Y L |z consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
= w> (Haga| 22 (22100 %4 COMPONENT, minor components, moisture. o |[2=|E-
By |39 |%(35)3| ox [S8|8c |§ |8 o & |83
[apd So | Z|lonz|lo @0 DL n:'i [CHl =] S |o <3
0 Bulk Dense, brown, SILTY SAND and gravel (50%) (SM), dry,
7 trace CaCO3, some cementation.
57
) ss1 17 31 | 18718
16 KRRk
b 15
10— Bulk
51861 | (M| ! | oM
12.0 Bulk Hard, light brown/white-gray, SANDY SILT (ML), some
| gravel, dry, some CaCO3, cementation.
15—
1 -
s
$S2 30 R | 12712
i 58/6"
Bulk
20—
5175.1 e -
230 o Very dense, brown, SAND and gravel (SW), dry.
| B VG =
Ol %]
25— L
5172.1 | R I
26.0 SS3 20 57 | 18/18 7 L | Hard, reddish brown, CLAY (CH), dry.
24
| 51706 33 i
275 Bulk Very stiff, light reddish brown, CLAYEY SILT (MH), some
clay, dry, trace gravel.
30—
i I
s
i S84 10 20 | 18/18
7
13
35 Bulk
| 51508 | B | | WM
385 SS5 12 54 | 18/18 g Very stiff-hard, reddish brown, SILTY CLAY (CL-ML), dry,
%‘é d low plasticity, trace CaCO3 inclusions.
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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€4

E Golder
7 Associates

REPORT OF BOREHOLE: BH-27

PROJECT: Geotech Investigation, Tailings Storage Facility

SHEET: 2 OF 2

DRILLING CONTRACTOR: Yellow Jacket

PROJECT NO.: 103-92557 DRILL RIG: CME-1250
CLIENT: New Mexico Copper Corp. LOCATION: DRILLING METHOD: HSA, Air Hammer
LOGGED: CMT DATE: 1/23/13 XY COORDINATES: N 11,973,983, E 874,918 HAMMER TYPE: Auto Hammer
CHECKED: DP DATE: 2/21/13 ELEVATION: 5,198.1 ft. HOLE DIAMETER: 8.25
w |9 2 |> 0]
o =~ O = -
3 b g i g REEA Sample Description & EA 3E
T e | x|4 Flul 5 |oZ|Y Lz consistency or density, color, grain size, MAJOR Comments 2 |ug|ed
E_|ug ”.:: £9|g £Z |g5| 8E 214 COMPONENT, minor components, moisture. @ 27 E'c—n
88 |3z |5(52|3| 25 (22| 8= (8|3 2|8 |83
40 Bulk Very stifi-hard, reddish brown, SILTY CLAY (CL-ML), dry,
| low plasticity, trace CaCO3 inclusions. (continued)
i 556 10 29 | 18/18
12
17 S
45 Bulk [ a
i ss7 14 47 | 18/18
20
50| 51481 A
50.0 Bottom of borehole at 50'. Backfilled with cuttings. No
| groundwater encountered in boring.
55—
60—
65—
70—
75—
80

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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? Golder

L7 Associates

PROJECT: Geotech Investigation, Tailings Storage Facility

PROJECT NO.: 103-92557

CLIENT: New Mexico Copper Corp.

LOCATION: Moved BH-28 2 feet east

REPORT OF BOREHOLE: BH-28

SHEET:

1 OF 1

DRILL RIG: CME-1250

DRILLING CONTRACTOR: Yellow Jacket
DRILLING METHOD: Hollow Stem Auger

RPT:TUC GEOTECH SOIL PROJ:103-92557 COPPER FLAT - COPY.GPJ TMPL:GLDR_TUC2.GDT LIB:GLDR_TUC V1.GLB DATE:12/16/13

LOGGED: CMT DATE: 12/18/12 XY COORDINATES: N 11,975,241, E 870,785 HAMMER TYPE: Auto Hammer
CHECKED: DP  DATE: 2/21/13 ELEVATION: 5,388.0 ft. HOLE DIAMETER: 8.25
w Q 2 [> [0}
o == | O = |~ -
3 = g @ g |23 Sample Description wla_|2 =
T el & wihlwl 5 ozl Y L |z consistency or density, color, grain size, MAJOR Comments 2 | g g&
= w> |Hiegn) =2 |29 (2148 COMPONENT, minor components, moisture. (2] =
g | 28 |=|23|3| Sx |98|QE|= |2 o |z |82
ce | 3o |2|52|65| 30 |al| Bk |O|3 s |5 |=5
0 Bag u@;@f» Dense, light gray, SANDY GRAVEL (GW), dry, few cobbles.
i kel
LS
0]
i S %
- S
20e
| sS1 9 31 S
13 0]
5| 53830 18 o I
50| Bulk and p o Dense, light gray, SANDY GRAVEL (GP), dry.
- GDO
Q
i Lo,
29 O
| 90
i SS2 22 82 i DOO Becomes very dense, white inclusions, sheen, dry.
32 >
10| 83780 50 o4
10.0 Bag o5 = | Very dense, light gray, SANDY GRAVEL (GW), dry, few
5377.0 oo © cobbles.
10| Buikand Very dense, light brown and gray, gravelly SILTY SAND
R 1= (SM), dry.
2]
| 53745 BB N
| 135 SS3 30 R [ Very dense, light brown and gray, gravelly SAND (SW),
30/3" ey
Bulk and B sheen, dry.
15—
B i =
Jant 2]
5369.0 SS4 50/4" R e I
19.0| Bulk and B o] Seam of very dense, light gray, SANDY GRAVEL (GW), dry.
| Bag o = | Becomes light brown.
20 (o &
5367.0 el
21.0 741 =2 | Verydense, light brown and gray, gravelly SAND, (SW)
5366.0 @ sheen, dry.
220] |sss s | R Refusal at 22'. Backfilled with cuttings. No groundwater
b encountered in boring.
25—
30—
35—
40

Report of borehole must be read in conjunction with accompanying notes and abbreviations
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APPENDIX A.3
GEOTECHNICAL TEST RESULTS
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APPENDIX A.3.1
GRADATION MOISTURE/DENSITY TEST REPORTS
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February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-2 DEPTH (ft): 0-3.5
TYPE: Pail/Bag
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + ~ t —t t t t t t t }
™~
‘\\
90
80 \
L
70
= 60
£
§ 50 \
g N
5 \
o 40
N
Ty
N
N
30 ‘\
\‘\
20 ~—
re
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
N s U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 95.2 50 /
E 1-inch 25.0 91.1 Coarse Gravel 13.63 , ’ /
2 - /| CHor[oH
2_ 3/4-inch 19.0 86.4 ~ 0 Vi /
o O i = 7
2 E 3/8-inch 9.5 734 Fine Gravel 27.89 % / /
S S #4 4.8 58.5 3 4
< § J
bR #10 2.00 452 Coarse Sand 13.26 i 30 /!
o 3 = ,/
- - 085 357 Mediomsand | 15.98 2 7 e / MH or|OH
= #40 0.43 29.2 < 20 s’
£ o //|CLor QL
= #60 0.25 25.2 %
#100 0.15 21.7 Fine Sand 11.15 ’,/
#200 0.075 18.1 10 7 N
: 7 el
Slltqrclay 18.10
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Clayey gravel with sand, olive brown, dry [ 46 | 23 | 23 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH MGC
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/22/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-2 @ 0-3.5 (ASptP).xisxsplit sieve&att graph > AS fes



February-13 103-92557.006
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method C

[ Manual Rammer | Dry Preparation |
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-2 DEPTH (ft): 0-3.5
TYPE: Pail/Bag
140 < & Maximum Dry Unit Weight and
o Optimum Water Content
135 N T[T 1T ----- 100% Saturation Curve
130 —y —e— Compaction Points and Curve
125
120
- ./0—0——0\\3\
g 115 s
b= AN
g 110
= b
=
S 105 T~
100 -
95 el
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing 3/4-inch Sieve|  87% Maximum Dry Unit Weight (pcf) | 118.0
As-Received Moisture Content NA Optimum Water Content (%) 13.2
Specific Gravity (ASTM C127) 2.67

Corrected Maximum Dry Unit Weight (pcf) | 122.4
Corrected Optimum Water Content (%) 11.5

USCS Description (ASTM D 2487): Clayey gravel with sand, olive brown, dry

USCS GC

TECH MGC

DATE| 2-26-13

REVIEW MB

AN

+ Golder

€:
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-2 @ 0-3.5 (ASptP).xisxProctor Results y J ASSOC]E\(CS
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February-13 103-92557
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-3 DEPTH (ft): 0-8
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 A g T ¢ \ + +
90 h
80
70 \
o 60 N\
£
(72}
3
& 50
=
S \
j<5
o 40 X
30 \
20 A
N
\\
10 e~
\~_’
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 P4 4
n / U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
T 1-inch 25.0 100.0 Coarse Gravel 0.00 A /
2 - /" | CHor[oH
ii 3/4-inch 19.0 100.0 0 / or /
» O i ~ 7
g2 3/8-inch 95 93.1 Fine Gravel 3244 c\: ) /
g s #4 4.8 67.6 3 /.
; S #10 2.00 41.0 Coarse Sand 26.53 é 30 7
3 5 Z /
? gl #20 0.85 216 { Vediumsand | 27.93 2 / MH or OH
= #40 0.43 13.1 < s
E a 20 /CLor OL
E[ 0 025 95 74
#100 0.15 7.0 Fine Sand 7.83
#200 0.075 53 10 7 -
or
Silt or Clay / et/
X 5.26
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
Visual Description (Golder Procedure): LL PL Pl
Gravelly SAND, some fines, greenish gray, dry | - [ - | - |
As-Received Moisture Content (%) USCS Group Symbol

Notes: 0g of particles up to 19.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed

TECH MGC

DATE| 2/22/2013

REVIEW MB

- %
€ L)' Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-3 @ 0-8 (ASpt).xisxsplit sieve&att graph > 'Associates



February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-10 DEPTH (ft): 0-14.5
TYPE: Pail/Bag
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 "~ +—t + +
B
~
90 \'\
80 ‘\
70 Wﬂ\\
- 60
£
(72}
g ~__
~ 50 ~~ |
=
S e
&
40 Sy
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 P4 4
n / U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 97.1 50 / /
2 1-inch 25.0 93.1 Coarse Gravel | 10.43 ¥ /
2 - /" | CHoroH
2 |_8l4inch 19.0 89.6 0 -/
» O i ~ ’
2, E 3/8-inch 95 80.3 Fine Gravel 19.50 %’ 4 /
55 #4 48 70.1 g
; % #10 2.00 59.9 Coarse Sand 10.14 é 30 v
2 g = s’
- - 085 3.7 Medium Sand | 10.69 2 / MH or|OH
= #40 0.43 49.2 § 20 s
E[ w0 0.25 45.9 e °")/
#100 0.15 42.6 Fine Sand 10.96
#200 0.075 38.3 10 7 -
or
Silt or Clay 1828 / et/
Fines : 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl
Clayey sand with gravel, light yellowish brown, dry | 39 | 20 | 19 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: 0g of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH| AMS/MGC
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/25/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-10 @ 0-14.5 (ASptP).xIsxsplit sieve&att graph



February-13 103-92557.006
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method B
[ Manual Rammer | Moist Preparation |
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-10 DEPTH (ft): 0-14.5
TYPE: Pail/Bag
140 N & Maximum Dry Unit Weight and
. Optimum Water Content
135 N+ ----- 100% Saturation Curve
130 ] —e— Compaction Points and Curve
125 I~
120 It
= .
g 115 S
z /0‘\\\
2 SO
2 110 (/x/' e
£
S 105 T
100 A -
95 -
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing 3/8-inch Sieve|  81% Maximum Dry Unit Weight (pcf) | 113.1
As-Received Moisture Content NA Optimum Water Content (%) 16.0
Specific Gravity (ASTM C127) 2.68
Corrected Maximum Dry Unit Weight (pcf) |  120.0
Corrected Optimum Water Content (%) 13.2
USCS Description (ASTM D 2487): Clayey sand with gravel, light yellowish brown, dry
USCS SC
TECH| AMS
DATE| 2-27-13
REVIEW MB
A
= Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A3 Geotechnical Test Results\1 Gradation Test Results\BH-10 @ 0-14.5 (ASptP).xisxProctor Results y J ASSOC]E\(CS
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February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-10 DEPTH (ft): 19-33
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + * +— + +
S
’\\’.\\
9 T
\\‘\
80 e
70
o 60
(72}
&
% 50
c
8
T
o 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 P4 4
N / U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
T 1-inch 25.0 100.0 Coarse Gravel 0.23 A /
2 - /" | CHor[oH
2 |_8l4inch 19.0 99.8 — 0 -/
» O i ~ 7
g2z 3/8-inch 95 994 Fine Gravel 1.25 %’ ; /
55 #4 48 98.5 g
; % #10 2.00 97.2 Coarse Sand 1.28 é 30 v
2 g £ A
? gl #20 0.85 233 | Mediumsand | 7.32 2 / MH or OH
= #40 0.43 89.9 < s
E a 20 /CLor OL
E[ 0 025 87.8 74
#100 0.15 85.6 Fine Sand 8.49 ’,"
#200 0.075 81.4 10 7 L
or
Silt or Clay / Jecaml /
X 81.42
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl
Lean clay with sand, yellowish red, dry [ e | 20 | 27 ]
As-Received Moisture Content (%) USCS Group Symbol
Notes: 0g of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/25/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-10 @ 19-33 (ASpt).xisxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

PROJECT NAME:

Copper Flat Tailings Design Study

103-92557.006

USCS Description (ASTM D 2487):

Fat clay, dark red, moist

SAMPLE ID: BH-12 DEPTH (ft): 33.5-48.5
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 4 —— + + - +—+
T \.\
90 ~e
80
70
o 60
£
(72}
3
& 50
=
8
5
8 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
L.5-inch 375 100.0 50 / /
T 1-inch 25.0 100.0 Coarse Gravel 0.00 A /
2 - | CHorOH
$ 3/4-inch 19.0 100.0 ~ 0 / or /
v O _i o ’
82 3/8-inch 9.5 99.9 Fine Gravel 021 % ) /
g5 #4 48 99.8 3 /
; S #10 2.00 99.2 Coarse Sand 0.62 é 30 7
2 g B s’
° g #20 0.85 98.1 Medium Sand 2.21 2 s / MH or|OH
= #40 0.43 97.0 < s
E a 20 /CLor OL
E[ 0 025 95.8 74
#100 0.15 94.2 Fine Sand 7.10
#200 0.075 89.9 10 7 -
or
Silt or Clay 49,86 yACE S
Fines : 0
0 10 20 30 40 50 60 70 80 90 100 110

Liquid Limit (LL)

LL PL

Pl

[ 66 | 31 |

35

As-Received Moisture Content (%)

Notes: 0g of particles up to 19.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH AM
DATE| 2/26/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-12 @ 33.4-48.5 (ASpt).xlsxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

As-Received Moisture Content (%)

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-16 DEPTH (ft): 0-8.5
TYPE: Pail
3-inch L15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + <+ + +
90 =
80
N
N
70
= 60
c
3 \\
% 50 ~
§ \\
E ‘\\\
40 .
T~
\\\
30 e
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
2| 1-inch 25.0 957 Coarse Gravel 8.75 4 /
@[ 3/acinch 190 91.2 S |ereror g
5 - = 40 7
w O -
82 3/8-inch 95 76.9 Fine Gravel 3454 % ) /
55 44 4.8 56.7 3
; S #10 2.00 48.9 Coarse Sand 7.80 é 30 7
3 2 J
s L‘/%:_ #20 085 433 Medium Sand 9.36 % /e / MH or|OH
= #40 0.43 39.5 < s
E a 20 /CLor OL
E[ 0 025 36.8 74
#100 0.15 34.0 Fine Sand 8.73
#200 0.075 30.8 10 7 -
or
Silt or Clay 3081 AR TS
Fines . 0
10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl
Clayey gravel with sand, reddish brown, dry [ e | 17 | 2

Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing

USCS Group Symbol

TECH AMS
DATE| 2/27/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-16 @ 0-8.5 (ASpt).xisxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

Clayey sand with gravel, yellowish brown, dry

10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
LL PL Pl
23 | 1 | e |
As-Received Moisture Content (%) USCS Group Symbol

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-16 DEPTH (ft): 29-34
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #60 #100 #200
100 + — f\ + +
e
N
90
N
80
70 \"\
N
E 60 \\\
2 N
% 50
c
< 4 S
\\..
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
N s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
B 1-inch 25.0 98.9 Coarse Gravel 1.52 A /
® ; /" | CHor[oH
g 3/4-inch 19.0 98.5 0 "/
v O _i o /
2z 3/8-inch 9.5 947 Fine Gravel 15.22 E’ ’ /
55 #4 48 83.3 8
; % #10 2.00 71.5 Coarse Sand 11.79 i 30 v
T 5 2 ;
i - 085 3971 Mediumsand | 20.08 2 / MH or|OH
3 #40 0.43 51.4 < /s
£ a 20 7(CLor OL
E[ w0 0.25 46.2 74
#100 0.15 41.8 Fine Sand 15.41 /'
#200 0.075 36.0 10 HLEAn
; cLaml_ /|-
Sllthr Clay 35.98
ines 0

Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing

Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

REVIEW MB

TECH EH
DATE| 2/26/2013

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-16 @ 29-34 (ASpt).xIsxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

103-92557.006

USCS Description (ASTM D 2487):

Clayey gravel with sand, yellowish brown, dry

PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-18 DEPTH (ft): 2-8
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 ~ +—t + +
— \
90 \
80 \
70
E 60
(72}
&
% 50
3
™
8 40 \
30 —~— el
\\'_\\
20 —te
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 96.7 50 / /
T 1-inch 25.0 85.7 Coarse Gravel 22.35 A /
® : /" | CHor[oH
2 |_8l4inch 19.0 71.6 0 "/
v O _i o /
2z 3/B-inch 95 58.6 Fine Gravel 33.28 E’ / /
5 = #4 4.8 44.4 2 /.
g #10 2.00 33.4 Coarse Sand 10.98 i 30 L/
2 g = pd
o § #20 085 285 Medium Sand 7.68 ;,g, / / MH or|OH
= #40 0.43 25.7 < /s
] a 20 /[CL or OL
E[ w0 0.25 237 a7
#100 0.15 21.7 Fine Sand 6.98 e
#200 0.075 18.7 10 7 i
; 7 lccaml /"
Silt gr Clay 18.73
Fines

0 10 20 30 40 50 60 70
Liquid Limit (LL)

LL PL Pl

80

[ 20 | 15 | 14 |

As-Received Moisture Content (%)

Notes: 0g of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving

Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

REVIEW MB

90 100 110

TECH AMS
DATE| 2/28/2013

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-18 @ 2-8 (ASpt).xlIsxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

Sandy lean clay, reddish brown, moist

As-Received Moisture Content (%)

#DIV/0!

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

0.01

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-18 DEPTH (ft): 23-33.5
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 * * +—- + +
\\\
\.’\
90 >~
~
80
\\\
e
70 —
\\\
o 60
.% \\\
% 50
c
8
3]
8 40
30
20
10
0
100 10 1 0.1
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
2| 1-inch 25.0 100.0 | Coarse Gravel [ 0.12 Az /
3 - /" | CHor[oH
g 3/4-inch 19.0 99.9 0 "/
v O _i o ’
2z 3/B-inch 9.5 98.9 Fine Gravel 5.27 E’ / /
5 = #4 4.8 94.6 3 /.
22| #0 2.00 873 | Cowsesand | 7.30 < 30
2 3 2 J
? g0 085 81| Mediomsand | 14.72 2 / / MH or OH
= #40 0.43 72.6 3 /
] a 20 /[CL or OL
E[ w0 0.25 693 74
#100 0.15 64.7 Fine Sand 20.76 ’
' @
#200 0.075 51.8 10 7 i
; 7 lccaml /"
Silt gr Clay 51.84
Fines 0

80

10 20 30 40 50 60 70
Liquid Limit (LL)
LL PL Pl
[ s | 14 | 1 |

Notes: 0g of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing

USCS Group Symbol

REVIEW MB

90 100 110

TECH AMS
DATE| 2/25/2013

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-18 @ 23-33.5 (ASpt).xlsxsplit sieve&att graph
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February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

103-92557.006

USCS Description (ASTM D 2487):

Fat clay with sand, dark red, wet

0 10 20 30 40 50 60 70
Liquid Limit (LL)

LL PL Pl

[ o2 | 20 | @

PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-18 DEPTH (ft): 43.5-48.5
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
- - - - -
A4 2 g L Y A g 2 g — . T L
N\\.\
N
\%
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
1-inch 25.0 100.0 Coarse Gravel 0.00 , 4 /
3/4-inch 19.0 100.0 A |gHoreH /!
0 i = 40 »;
2 3/B-inch 95 100.0 Fine Gravel 0.00 E’ / /
E #4 4.8 100.0 3 /.
e #0 2,00 99.7 | Coarse Sand 0.25 < 30
2 2 /
@ #20 0.85 2.1 Medium Sand 1.61 2 A / MH or|OH
#40 0.43 98.1 < /s
a 20 7(CLor OL
#60 0.25 96.5 74
#100 0.15 92.9 Fine Sand 16.07
#200 0.075 82.1 10 7 i
; 7 lccaml /"
Silt gr Clay 82.06
Fines 0

80 90 100 110

As-Received Moisture Content (%)

Notes: 0g of particles up to 4.8mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the wet method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving

Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH

AMS

DATE

2/25/2013

REVIEW

MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-18 @ 43.5-48.5 (AS).xlIsxsieve&att graph




February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

red, dry

Well-graded sand with silt and gravel, yellowish

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-21 DEPTH (ft): 0-18
TYPE: Pail
3-inch 1.5-inch  1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + + +- \ + +
90
\
80
70 \
E 60
(72}
&
[a
= % N
8
3]
8 40
M
30
N
N
el
20 \‘\
10 T
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
2| 1-inch 25.0 100.0 | Coarse Gravel [ 0.12 Az /
.2 - 7 | CHorOH
g 3/4-inch 19.0 99.9 0 "/
v O _i o ’
2z 3/B-inch 9.5 88.1 Fine Gravel 35.18 E’ / /
g o #4 4.8 64.7 3 /.
; % #10 2.00 47.6 Coarse Sand 17.11 i 30 v
2 g = pd
i - 085 32.1 Medium Sand | 25.09 2 / MH or|OH
= #40 0.43 22.5 < /s
g o 20 CLor OL
E[ #60 0.25 17.2 74
#100 0.15 13.6 Fine Sand 11.95 ’,"
#200 0.075 10.6 10 7 i
or
Silt or Clay VAR S
Fi 10.55 °
ines 0

0 10 20 30 40 50 60 70 80

Liquid Limit (LL)
LL PL PI

[ 23 | 21 | 2

As-Received Moisture Content (%)

Notes: 0g of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

REVIEW MB

90 100 110

TECH AMS
DATE| 2/26/2013

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-21 @ 0-18 (ASptP).xIsxsplit sieve&att graph



February-13 103-92557.006
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method B
[ Manual Rammer | Moist Preparation |
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-21 DEPTH (ft): 0-18
TYPE: Pail
140 < & Maximum Dry Unit Weight and
e Optimum Water Content
135 ST 1T+ ----- 100% Saturation Curve
130 Y —e— Compaction Points and Curve
125 //‘\
120 T
= R
g 115 .
b= S
g 110 RS
2 .
=
S 105 NN
100 RN
95 h -
90
85
80
5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing 3/8-inch Sieve|  88% Maximum Dry Unit Weight (pcf) |  125.7
As-Received Moisture Content NA Optimum Water Content (%) 11.4
Specific Gravity (ASTM C127) 2.69
Corrected Maximum Dry Unit Weight (pcf) | 129.2
Corrected Optimum Water Content (%) 10.1
USCS Description (ASTM D 2487): [Well-graded sand with silt and gravel, yellowish red, dry
USCS| SW-SM
TECH| AMS
DATE| 2-27-13
REVIEW MB
A
e Q Golder
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February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-22 DEPTH (ft): 5-8.5
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + ¢+ +— + +
——a
90
80 \
70
E 60
g S
% 50
c
8
]
& 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 P4 4
n / U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
T 1-inch 25.0 995 Coarse Gravel 0.70 A /
7] ; /" | CHor[oH
2 |_8l4inch 19.0 99.3 0 "/
»w O i ~ 7
2z 3/8-inch 95 9.2 Fine Gravel 0.12 E’ ; /
5 = #4 4.8 99.2 2 /.
eS| #10 2,00 98.9 | Coarse Sand 0.28 < 30
2 g = 4
. &%; #20 0.85 98.5 Medium Sand 2.17 ;,g, / / MH or|OH
] #40 0.43 96.7 < /s
] a 20 /[CLor OL
E[ w0 0.25 865 a4
#100 0.15 70.6 Fine Sand 44.55 ’,"
#200 0.075 52.2 10 7 (i
; 7 lccaml /1"
Silt or Clay 52.18 ™
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl
Sandy silty clay, brownish yellow, moist [ s [ o | 4 |
As-Received Moisture Content (%) USCS Group Symbol

TECH EH
DATE| 2/26/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-22 @ 5-8.5 (ASpt).xlsxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

103-92557.006

USCS Description (ASTM D 2487):

Clayey sand with gravel, reddish brown, moist

As-Received Moisture Content (%)

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving

10 20 30 40 50 60 70
Liquid Limit (LL)

LL PL Pl

PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-22 DEPTH (ft): 28-30
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 4 et + 1+
‘\‘
90
N
N
80
70
= 60 ")
7 N
& \\
[a
- 50 -
c
§ \.\
& 40 \ ~
e
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
N s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
2| 1-inch 25.0 100.0 | Coarse Gravel [ 2.29 Az /
3 - /" | CHor[oH
g 3/4-inch 19.0 97.7 0 "/
w O i ~ 7
2z 3/B-inch 9.5 927 Fine Gravel 15.65 E’ / /
g o #4 4.8 82.1 3 /.
; % #10 2.00 69.9 Coarse Sand 12.16 i 30 v
2 g = pd
i - 085 57.3 Medium Sand | 20.36 2 / MH or|OH
3 #40 0.43 49.5 < /s
g o 20 {Clar OL
E[ w0 0.25 45.1 S/
#100 0.15 41.6 Fine Sand 12.71
#200 0.075 36.8 10 7 N
; 7 lccaml /"
Sllthr Clay 36.82
ines 0

80 90 100 110

[ 36 | 185 | 15 |

Notes: 0g of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing

Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH
DATE
REVIEW

AMS

2/25/2013

MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-22 @ 28-30 (ASpt).xIsxsplit sieve&att graph
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February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

103-92557.006

USCS Description (ASTM D 2487):

Well-graded sand with silt and gravel, weak red, dry

PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-24 DEPTH (ft): 2.5-18
TYPE: Pail
3-inch 1.5-inch  1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 A4 2 g ¢ \ + +
90 W
80 N
70 \
g% ‘\
(72}
3
[a
T 50
N
J<5)
& 4 Moy
N
30 -
10 T
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
2| 1-inch 25.0 100.0 | Coarse Gravel [ 0.09 Az /
® : /" | CHor[oH
g 3/4-inch 19.0 99.9 0 "/
v O _i o ’
2z 3/B-inch 9.5 89.9 Fine Gravel 26.35 E’ / /
g8 #4 438 73.6 8
N £ #10 2.00 58.9 Coarse Sand 14.65 i 30 £
B 5 2 ;
i - 085 L6 1 Mediumsand | 29.96 = / MH or|OH
= #40 0.43 29.0 3 /
] a 20 /[CLor OL
E[ w0 0.25 216 a4
#100 0.15 16.0 Fine Sand 17.83 ’,"
#200 0.075 111 10 7 N
or
Silt or Clay VAR TS 1
X 11.12
Fines 0

0 10 20 30 40 50 60 70
Liquid Limit (LL)

LL PL Pl

80 90

[ 28 | 23 | 5 |

As-Received Moisture Content (%)

Notes: 0g of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving

Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH AMS
DATE| 2/27/2013
REVIEW MB

100 110

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-24 @ 2.5-18 (ASptP).xlIsxsplit sieve&att graph



February-13
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method B

[ Manual Rammer |

Moist Preparation |

PROJECT NAME: Copper Flat Tailings Design Study

103-92557.006

SAMPLE ID: BH-24 DEPTH (ft): 2.5-18
TYPE: Pail
140 . & Maximum Dry Unit Weight and
. Optimum Water Content
135 N+ ----- 100% Saturation Curve
130 s —e— Compaction Points and Curve
125 N
120 ‘ \.
e =
g us =L
z
g 110
= e
= =
S 105 T
100 -
95 -
90
85
80
0% 5% 10% 15% 20% 25% 30%

Water Content (%)

% Test Fraction Passing 3/8-inch Sieve|  90% Maximum Dry Unit Weight (pcf) | 126.1
As-Received Moisture Content NA Optimum Water Content (%) 11.1
Specific Gravity (ASTM C127) 2.68
Corrected Maximum Dry Unit Weight (pcf) | 128.9
Corrected Optimum Water Content (%) 10.0
USCS Description (ASTM D 2487): |Well-graded sand with silt and gravel, weak red, dry
USCS| SW-SM
TECH| AMS
DATE| 2-27-13
REVIEW| MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-24 @ 2.5-18 (ASptP).xisxProctor Results

Golder
L/ Associates

14254




February-13 103-92557.006)
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-25 DEPTH (ft): 0-12.5
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 ~+— +—+

T
90 N

. AN

70

60

Percent Passing
[42)
o
L

40 \\

30
T~
\\‘\
20 T a
e
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 'IU i (I'
4 -LIne -line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 96.5 50 / /
g 1-inch 25.0 91.9 Coarse Gravel 12.17 A /
@ | 3/4-inch 19.0 87.8 A e /1
5 X = 40 7
»n O _
2z 3/8-inch 95 7 Fine Gravel 36.36 E’ / /
55 #4 48 51.5 8
; % #10 2.00 38.5 Coarse Sand 12.97 i 30 v
] =] /s
"8 #20 085 304 Medium Sand 12.83 ;,g, /e / MH or|OH
= #40 0.43 25.7 2 /
£ o //|CLor OL
g #60 025 22.7 y
#100 0.15 20.2 Fine Sand 8.33 ’,"
#200 0.075 17.3 10 7 (i
; 7 lccaml /"
Sllthr Clay 1734
ines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl
Clayey gravel with sand, dark yellowish brown, dry [ & | 17 | 24 |

As-Received Moisture Content (%) USCS Group Symbol

Notes: 0g of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/27/2013

REVIEW MB

- %
€ L) Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-25 @ 0-12.5 (ASpt).xlsxsplit sieve&att graph ’ A%S(iclams



February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: BH-25 DEPTH (ft): 22-34
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + + +— ry t } t t t }
~—_
\‘\
90 \
80 \ g
e
N
70 \a\
o 60 ™
£
g AN
-~ 50
o
8 \\
[
o 40 N .
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 100.0 50 /
T 1-inch 25.0 100.0 Coarse Gravel 0.16 , i /
2 /
: /" | CHor OH
2— 3/4-inch 19.0 99.8 ~ 40 / or /
o O i = 7
2 E 3/8-inch 9.5 98.6 Fine Gravel 5.01 % / /
S5 48 94.8 g 4
< § J
bR #10 2.00 86.5 Coarse Sand 8.31 i 30 /!
o 3 = ,/
- - 5'85 768 | Medumsand | 16.62 2 / MH or|OH
K] #40 43 69.9 < s
g o 20 K CLg L
= #60 0.25 61.8 %
#100 0.15 50.0 Fine Sand 30.43 ’/'
#200 0.075 39.5 10 7 N
: 7 el
Silt qrclay 39.47
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Clayey sand, reddish brown, moist [ 37 | 17| 20 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/26/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\BH-25 @ 22-34 (ASpt).xisxsplit sieve&att graph > AS fes



February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: Composite #1 DEPTH (ft): 5-13
TYPE: Pails
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + + L } t } t t t }
90 \
80 ey
70
= 60
£ \
< 5 N
o
8
)
o 40 -
N
N
30
\\
20 \.\ \\
~le
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 100.0 50 /
T 1-inch 25.0 99.9 Coarse Gravel 4.30 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 95.7 ~ 0 Vi /
o O i = 7
2, E 3/8-inch 9.5 796 Fine Gravel 30.03 % 4 /
S5 48 65.7 g 4
< § J
bR #10 2.00 52.1 Coarse Sand 13.57 i 30 /!
o 3 = ,/
- - 085 375 Mediomsand | 24.93 2 / MH or|OH
= #40 0.43 27.2 < s’
g o 20 7CLor OL
E]  #60 0.25 213 /18 /
#100 0.15 17.2 Fine Sand 14.27 ’/'
#200 0.075 129 10 7 N
: 7 el
Slltqrclay 12.90
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI SpG
Clayey sand with gravel, brown, dry I 36 | 19 | 17 | 2.75 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE 3/4/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\Composite #1 @ 5-13 (ASpt).xlsxsplit sieve&att graph V' 4 A_SS(}C]atES
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February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

Well-graded sand with silt and gravel, brown, dry

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: Composite #2 DEPTH (ft): 5-14
TYPE: Pails
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 4 —_+ + 1+
w0 \\
80
w
70
60
j=2]
=
™
% 50
c
S
& 4 .
30 =
N
N
20 el
\\
10 S~
—re
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 4 4
- s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
B 1-inch 25.0 99.8 Coarse Gravel 5.81 A /
.2 - 7 | CHorOH
2 3/4-inch 19.0 94.2 ~ 40 / or /
v O _i o ’
g E 3/8-inch 9.5 743 Fine Gravel 37.27 %’ ‘ /
g8 #4 48 56.9 g
N £ #10 2.00 43.4 Coarse Sand 13.48 é 30 v
2 g £ s’
78 #20 085 284 Medium Sand 24.28 % s / MH or|OH
= #40 0.43 19.2 < /s
] a 20 /[CL or OL
E[ w0 0.25 14.7 74
#100 0.15 11.0 Fine Sand 11.20
#200 0.075 8.0 10 7 (oo by
or
Silt or Clay VAR S
- 7.96
Fines 0

0 10 20 30 40 50 60 70 80 90

Liquid Limit (LL)
LL PL PI

SpG

100 110

I

[ 274

As-Received Moisture Content (%)

Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH AMS
DATE| 3/4/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\Composite #2 @ 5-14' (ASpt).xsxsplit sieve&att graph



February-13 103-92557.006

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: Composite #3 DEPTH (ft): 2-3
TYPE: Pails
3-inch 15-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + * 4‘\+ + +
90 \
LY
80
I\
70 \‘i\
o 60
(72}
3
[a
= 50 N
@ Y
o \
o N
8 40 N
30 AN
. \‘\\\.e
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 P4 4
N s U-Line A-line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
B 1-inch 25.0 99.9 Coarse Gravel 4.38 , ! /
7] ; /" | CHor[oH
2 3/4-inch 19.0 95.6 a0 / or /
n O i 7 g
2z 3/8-inch 95 819 Fine Gravel 25.84 %’ ; /
55 #4 48 69.8 g
; % #10 2.00 60.4 Coarse Sand 9.40 é 30 v
2 g = s’
? &%; #20 0.85 469 Medium Sand 24.04 <§ / / MH or|OH
= #40 0.43 36.3 < s
] a 20 /[CL or OL
= #60 0.25 29.8 /
#100 0.15 24.9 Fine Sand 16.32
#200 0.075 20.0 10 7 -
; 7 lccaml /"
Silt gr Clay 20.01
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL Pl SpG
Clayey sand with gravel, brown, dry [ 30 | 24 | 15 | 26 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE 3/4/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\Composite #3 @ 2-3 (ASpt).xIsxsplit sieve&att graph ¥ J A_SS(}C]atES



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

Clayey sand with gravel, brown, dry

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: Composite #4 DEPTH (ft): 0-10
TYPE: Pails
3-inch 15-inch 1-inch 3/4-inch ~ 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 ¢ RN +—+
90 \
80 w
70 \ﬁ
? 60 \
]
[
% 50 AN
c
S
J<5)
o 40 Sa
\\
N
30
\‘\
20 .
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 ,’U u (I'
4 -LIne -line
3-inch 75.0 100.0 Description Percentage , /
1.5-inch 375 100.0 50 / /
B 1-inch 25.0 99.9 Coarse Gravel 4.38 A /
& - ,~ | CHorOH
4 3/4 fnch 19.0 95.6 0 /
2z 3/B-inch 9.5 80.0 Fine Gravel 30.35 %’ ; /
55 #4 48 653 g
; % #10 2.00 53.3 Coarse Sand 11.97 é 30 v
2 g E) s/
25—t 0.85 5| Mediumsand | 22.86 2 Sl / MH or OH
= #40 0.43 30.4 8 /
£ o 20 CLor OL
E[ #60 0.25 260 74
#100 0.15 22.4 Fine Sand 11.60 ’,"
#200 0.075 18.8 10 7 -
; 7 lccaml /"
Silt gr Clay 18.84
Fines 0

0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
LL PL Pl SpG
[ a4e | 20 | 24 | 270 |

As-Received Moisture Content (%)

Notes: 0g of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

REVIEW MB

TECH AMS
DATE| 3/4/2013

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\Compostie #4 BH 28 @ 0-8.5 (ASpt).xIsxsplit sieve&att graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

Visual Description (Golder Procedure):

gravelly SAND, some non-plastic fines, yellowish
brown, dry

Liquid Limit (LL)
LL PL Pl

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-5 DEPTH (ft): 3-7
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 ~——11 +— } t } } } t }
-o\\.\
90 ™\
80
N
70
o 60 N
z AN
= 50 N
S
J<5)
o 40
N
30 ‘\
\\
20 ™~
‘\\.\
10 e
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 97.8 50 /
T 1-inch 25.0 94.9 Coarse Gravel 8.37 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 91.6 ~ 0 Vi /
v O 1 o 4
g E 3/8-inch 95 78.8 Fine Gravel 2484 9_; j /
g o #4 4.8 66.8 3 ,/’
é 2 #10 2.00 48.5 Coarse Sand 18.28 i 30 s
o 3 = ,/
- - 085 42 Vediomsand | 23.77 2 / MH or|OH
B #40 0.43 24.7 < 20 s
£ o //|CLor QL
= #60 0.25 19.3 /
#100 0.15 14.7 Fine Sand 14.07 ’/'
#200 0.075 10.7 10 7 N
: 7 el
Slltqrclay 10.68
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110

[ #vaLue: | #pivir | #vaLum |

As-Received Moisture Content (%)

Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed

USCS Group Symbol

TECH AMS
DATE| 2/27/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-5 @ 3-7 (ASpt).xisxsplit sieveatt graph



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-10 DEPTH (ft): 3-5(12)
TYPE: Pail
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 s : ' § T+ :
\\\
90 \
80
N
70 >
= 60
£
&
-~ 50
o
8
)
o 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 100.0 50 /
T 1-inch 25.0 99.8 Coarse Gravel 0.37 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 99.6 — 0 Vi /
o O i = 7
2 E 3/8-inch 9.5 994 Fine Gravel 0.36 % / /
S5 48 99.3 g 4
< § J
bR #10 2.00 98.9 Coarse Sand 0.38 i 30 /!
2 3 E=) P4
- - 085 985 1 Mediumsand | 0.95 2 / MH or|OH
= #40 0.43 97.9 < 20 s’
£ o //|CLor QL
= #60 0.25 95.6 %
#100 0.15 87.6 Fine Sand 27.39 ’/'
#200 0.075 70.6 10 7 N
: 7 JcLaml or
Slltqrclay 70.55
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Silt with sand, yellowish brown, dry [ 29 | 24 [ 5 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 37.5mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE 3/1/2013
REVIEW MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-10 @ 3-5 (ASpt).xlsxsplit sieve&att graph



February-13

103-92557.006

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

As-Received Moisture Content (%)

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-11 DEPTH (ft): 3-11
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 T4 +——+ b + . | N :
~——4
90
80
70 \
= 60
£
&
= 50 N
S
J<5)
o 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 100.0 50 /
T 1-inch 25.0 100.0 Coarse Gravel 0.11 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 99.9 — 0 Vi /
v O 1 o 4
2 E 3/8-inch 9.5 298 Fine Gravel 0.14 % / /
g8 #4 438 99.8 3 /
é % #10 2.00 99.5 Coarse Sand 0.22 i 30 s
L g = )/
- - 085 921 Mediomsand | 2.27 2 / MH or|OH
B #40 0.43 97.3 e /s
= a 20 /|CL or QL
S 0.25 85.5 /
#100 0.15 68.3 Fine Sand 48.47 /
#200 0.075 48.8 10 7 N
: 7 el
Silt qrclay 48.80
Fines 0
10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI SpG
Silty sand, brownish yellow, moist I NP | NP | NP | 2.74 |

Notes: Og of particles up to 25.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

TECH
DATE
REVIEW

USCS Group Symbol

AM

2/20/2013

MB

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-11 @ 3-11 (ASptP).xisxsplit sieve&att graph



February-13 103-92557.006
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method A

[ Manual Rammer | Dry Preparation |
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-11 DEPTH (ft): 3-11
TYPE: Pail
140 N & Maximum Dry Unit Weight and
N Optimum Water Content
135 N1 T+ ----- 100% Saturation Curve
130 S —e— Compaction Points and Curve
125 T~
120
= R
g 15 S
3 110 o S~
= \.\ ~-
‘é >3 <
O 105 <

100 o
95 —= —
90
85
80

0% 5% 10% 15% 20% 25% 30%

Water Content (%)

% Test Fraction Passing #4 Sieve| 100% Maximum Dry Unit Weight (pcf) |  110.2
As-Received Moisture Content NA Optimum Water Content (%) 16.2
Specific Gravity (ASTM D854) 2.74

USCS Description (ASTM D 2487): Silty sand, brownish yellow, moist

USCS SM

TECH EH

DATE| 2-22-2013

REVIEW MB

Golder
L/ Associates

14264
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February-13

LABORATORY COMPACTION CHARACTERISTICS OF SOIL

PROJECT NAME:

ASTM D698 - Method A

[ Manual Rammer |

Moist Preparation |

Copper Flat Tailings Design Study

103-92557.006

SAMPLE ID: TP-20 DEPTH (ft): 0-4
TYPE: Pail/Bag
140 & Maximum Dry Unit Weight and
~ Optimum Water Content
135 N 1Tt ----- 100% Saturation Curve
130 - —e— Compaction Points and Curve
125 S
120 S
= e
g 115 -
‘D 110 ‘/""\: Nl
= / NS
£
S 105 1
100 A
95 S
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing #4 Sieve| 82% Maximum Dry Unit Weight (pcf) |  110.9
As-Received Moisture Content NA Optimum Water Content (%) 16.7
Specific Gravity (ASTM C127) 2.64
Corrected Maximum Dry Unit Weight (pcf) | 116.9
Corrected Optimum Water Content (%) 13.9
USCS Description (ASTM D 2487): Clayey sand with gravel, strong brown, wet
USCS SC
TECH| AM
DATE| 2-27-13
REVIEW MB

X:A\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-20 @ 0-4 (ASptP).xlsxProctor Results

Golder
L/ Associates

14265




February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-20 DEPTH (ft): 0-4
TYPE: Pail/Bag
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + Sel ‘{\ — } f f f f f ;
|
90 N
™~
N
N
80
70 AN
60 h
g N
3
% 50 A
o
& 40 \
\\‘
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 96.7 50 /
T 1-inch 25.0 94.2 Coarse Gravel 7.40 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 92.6 ~ 0 Vi /
o O i = 7
2, E 3/8-inch 95 884 Fine Gravel 10.89 % 4 /
S S #4 4.8 81.7 3 4
< § J
bR #10 2.00 732 Coarse Sand 8.53 i 30 /! °
o 3 = ,/
- - 085 S0 | pediumsand | 21.90 2 / MH or|OH
= #40 0.43 51.3 < 20 s’
£ o //|CLor QL
= #60 0.25 45.6 %
#100 0.15 40.7 Fine Sand 15.70 4
#200 0.075 35.6 10 7 N
: 7 el
Silt qrclay 35.57
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Clayey sand with gravel, strong brown, wet [ e | v | 28 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AMS
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/25/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-20 @ 0-4 (ASptP).xlsxsplit sieve&att graph > AS fes



February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

USCS Description (ASTM D 2487):

Clayey sand with gravel, brown, dry

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-20 DEPTH (ft): 4-7
TYPE: Pail/Bag
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 T i\ +—t } t } } } t }
90 S~
'..\\
80
~
70 .
™~
e
N
o 60 <
& 50
o
8 ~
5 re
o 40
30
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
N ¢ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 98.1 50 /
T 1-inch 25.0 947 Coarse Gravel 7.71 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 92.3 ~ 0 Vi /
v O 1 = 7
2 E 3/8-inch 9.5 862 Fine Gravel 13.28 % / /
= S #4 4.8 79.0 3 ,/’
é 2 #10 2.00 71.3 Coarse Sand 7.75 i 30 s
2 3 E=) P4
- - 085 832 | Medumsand | 1495 2 / MH or|OH
= #40 0.43 56.3 < s’
g o 20 7 CLlar OL
S 0.25 51.6 g /
#100 0.15 479 Fine Sand 12.99 4
#200 0.075 433 10 7 N
: 7 el
Slltqrclay 43.32
Fines

0 10 20 30 40 5 60 70 80 90 100 110

Liquid Limit (LL)
LL PL Pl
[ 36 [ 8 | 18 |

As-Received Moisture Content (%)

Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

TECH AMS
DATE| 2/25/2013
REVIEW MB

USCS Group Symbol

X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-20 @ 4-7 (ASptP).xisxsplit sieve&att graph



February-13

LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method A

PROJECT NAME:

Manual Rammer |

Moist Preparation |

Copper Flat Tailings Design Study

103-92557.006

% Test Fraction Passing #4 Sieve

79%

As-Received Moisture Content NA
Specific Gravity (ASTM C127) 2.67

USCS Description (ASTM D 2487):

USCS

Water Content (%)

Corrected Maximum Dry Unit Weight (pcf)
Corrected Optimum Water Content (%)

Maximum Dry Unit Weight (pcf)
Optimum Water Content (%)

Clayey sand with gravel, brown, dry

SC

SAMPLE ID: TP-20 DEPTH (ft): 4-7
TYPE: Pail/Bag
140 . & Maximum Dry Unit Weight and
o Optimum Water Content
135 N T[T 1T ----- 100% Saturation Curve
130 —y —e— Compaction Points and Curve
125
120
e R
é 115 =
=
g 110
= e v
5 105
- St
100 —
95 el
90
85
80
5% 10% 15% 20% 25% 30%

108.7

18.3

116.1

14.8

TECH AMS

DATE| 2-28-13

REVIEW MB

X:A\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-20 @ 4-7 (ASptP).xlsxProctor Results
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Associates
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February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-24 DEPTH (ft): 3-5
TYPE: Pail
3-inch L15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 460 #100 #200
100 < t +— } t t t t t }
N
\\
” o \
80 [~

70 \\

60

50 N

Percent Passing

40 Y

30 -

20

10

100 10 1 0.1 0.01
Particle Size (mm)

Particle Size
Sieve (mm) % Passing 60 K 4
T / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 93.4 50 /
T 1-inch 25.0 90.4 Coarse Gravel 12.37 A /
K]
@[ 3/a-inch 19.0 87.6 /" |croron /
5 X = 40 -
w O _ 7
2 E 3/B-inch 9.5 818 Fine Gravel 10.12 % / /
g o #4 4.8 77.5 3 /1
; ) #10 2.00 67.5 Coarse Sand 9.97 i 30 s
2 3 = /
78 #20 085 54.0 Medium Sand 23.23 % / ® / MH or|OH
= #40 0.43 44.3 < s’
= a 20 /[CLor OL
S 0.25 38.7 /
#100 0.15 33.8 Fine Sand 1537 4
#200 0.075 28.9 10 7 N
; VAR T2k
SlltngIay 28.94
Fines 0
0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Clayey sand with gravel, yellowish brown, dry [ s T v | 26 |
As-Received Moisture Content (%) USCS Group Symbol

Notes: 0g of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH AM
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/20/2013

REVIEW MB

- %
€ AV
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-24 @ 3-7 (ASptP) xisxsplit sieve&att graph ¥ J S tes



February-13 103-92557.006

LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method A

[ Manual Rammer |

Dry Preparation |

PROJECT NAME: Copper Flat Tailings Design Study

SAMPLE ID: TP-24 DEPTH (ft): 3-5
TYPE: Pail
140 N & Maximum Dry Unit Weight and
. Optimum Water Content
135 N 1+ ----- 100% Saturation Curve
130 —y —e— Compaction Points and Curve
125 =T
120 e
= .
g us —
= AN
(=2 AN
g uo
.g . /4\\ SN

100 -
95 e —
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing #4 Sieve|  79% Maximum Dry Unit Weight (pcf) |  107.3
As-Received Moisture Content NA Optimum Water Content (%) 18.3
Specific Gravity (estimated) 2.70
Corrected Maximum Dry Unit Weight (pcf) [ 114.7
Corrected Optimum Water Content (%) 14.4
USCS Description (ASTM D 2487): Clayey sand with gravel, yellowish brown, dry
USCS SC
TECH EH
DATE| 2-22-2013
REVIEW MB
A
e Q Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility ReportAppendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-24 @ 3-7 (ASptP) XisxProctor Results y J ASSOC]E\(CS
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February-13 103-92557.006
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-27 DEPTH (ft): 0-2
TYPE: Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 e+ : } : it :
90 \
Tey
N
80 ™ N
‘I\\
70 \
o 60 o
= &
2 N
8 N
-~ 50
o
(<5}
S
o 40
30 \\
e
20
10
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 99.0 50 /
T 1-inch 25.0 97.0 Coarse Gravel 5.76 , i /
2 - /| CHor[oH
2_ 3/4-inch 19.0 94.2 ~ 0 Vi /
2 g -i o 7
2, E 3/8-inch 95 844 Fine Gravel 18.67 % 4 /
S5 48 75.6 g 4
< § J
bR #10 2.00 67.0 Coarse Sand 8.53 i 30 /!
2 3 = /
- - 085 5671 Medumsand | 19.37 2 / MH or|OH
= #40 0.43 47.7 < 20 s’
£ o //|CLor QL
= #60 0.25 41.2 % Py
#100 0.15 344 Fine Sand 19.99 4
#200 0.075 27.7 10 7 N
: 7 el
Silt qrclay 27.69
Fines 0
10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Clayey sand with gravel, dark yellowish brown, dry 38 | 2 | 16 |
As-Received Moisture Content (%) USCS Group Symbol
Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving TECH MGC
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device DATE| 2/22/2013
REVIEW MB
A
(A Golder
X:\Tucson\Projects\10proj\103-92557\Phase 011\Feasibility Report\Appendix A.3 Geotechnical Test Results\1 Gradation Test Results\TP-27 @ 0-2 (ASptP).xisxsplit sieve&att graph > AS fes



February-13 103-92557.006
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method A

[ Manual Rammer | Dry Preparation |
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-27 DEPTH (ft): 0-2
TYPE: Pail
140 N & Maximum Dry Unit Weight and
. Optimum Water Content
135 N ----- 100% Saturation Curve
130 —y —e— Compaction Points and Curve
125 =T
120 e
= .
g 115 .
b=
g 110 et
= d ~e K
=
S 105 T~
100 bl -
95 e —
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing #4 Sieve|  76% Maximum Dry Unit Weight (pcf) | 111.5
As-Received Moisture Content NA Optimum Water Content (%) 15.7
Specific Gravity (estimated) 2.70

Corrected Maximum Dry Unit Weight (pcf) |  119.9
Corrected Optimum Water Content (%) 12.2

USCS Description (ASTM D 2487): Clayey sand with gravel, dark yellowish brown, dry

USCS SC

TECH| MGC/AMS

DATE| 2-26-2013

REVIEW MB

Golder
L/ Associates

14272
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February-13

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

103-92557.006

Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

ASTM D421, D422, D4318
PROJECT NAME: Copper Flat Tailings Design Study
SAMPLE ID: TP-27 DEPTH (ft): 3-7
TYPE: Bag/Pail
3-inch 15-inch 1-inch 3/4-inch  3/8-inch #4 #10 #20 #40 #60 #100 #200
100 o=~y +— } t } t t t }
— \
90 AN
80 \
M|
N
70
= 60
=
&
g %0 N
8
)
o 40
\\\
30 N
Nl
20
10 7o
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 7 4
- / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 375 97.0 50 /
T 1-inch 25.0 91.7 Coarse Gravel 12.68 i /
2 - | cHorloH
2_ 3/4-inch 19.0 87.3 ~ 0 Vi /
v O -1 o g
2 E 3/8-inch 9.5 75.6 Fine Gravel 24.40 % / /
S S #4 4.8 62.9 3 4
< § < ,’,
N % #10 2.00 47.6 Coarse Sand 15.27 = 30 ¥
L g 2 Vi
- - 085 37 Mediomsand | 24.09 2 / MH or|OH
= #40 0.43 23.6 < s’
= a 20 /|CL or QL
E| #e0 0.25 18.1 /
#100 0.15 14.7 Fine Sand 12.14 '/'
#200 0.075 11.4 10 7 1
or
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USCS Description (ASTM D 2487): LL PL PI
Well-graded sand with silt and gravel, dark [ 32 | 26 | 6 |
yellowish brown, dry
As-Received Moisture Content (%) USCS Group Symbol
SW-SM
Notes: Og of particles up to 75.0mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method B

[ Manual Rammer |

Dry Preparation |

PROJECT NAME: Copper Flat Tailings Design Study

SAMPLE ID: TP-27 DEPTH (ft): 3-7
TYPE: Bag/Pail
140 N & Maximum Dry Unit Weight and
. Optimum Water Content
135 N ----- 100% Saturation Curve
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Water Content (%)

% Test Fraction Passing 3/8-inch Sieve|  76% Maximum Dry Unit Weight (pcf) |  124.1
As-Received Moisture Content NA Optimum W