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1.0 INTRODUCTION

Freeport-McMoRan Chino Mines Company (Chino) owns and operates an existing mining
operation (The Continental Mine) authorized under Permit No. GROO2RE issued by the
Mining and Minerals Division (MMD) of the New Mexico Energy, Minerals, and Natural
Resource Department (MMD, 2005). The Continental Mine is located northeast of Santa
Clara, New Mexico (Figure 1) and compromises three mining units: the Continental Pit,

the Continental Underground Mine, and the Hanover Mountain Mine (Figure 2).

The Continental Mine is currently operating under an existing Closure/Closeout Plan (2014
CCP; Telesto, 2018) approved under Permit No. GRO0O2RE, and under Discharge Permit-
1403 (DP-1403) (NMED, 2019), issued by the New Mexico Environmental Department
(NMED). The 2014 CCP describes measures to close and reclaim the Continental Mine if

the closure/closeout work had to be performed by a third-party contractor.

DP-1403 requires that an updated CCP be submitted in 2023 (2023 CCP). This 2023 CCP
(Plan) includes an updated closure plan and cost estimate for the closure/closeout measures

and post-closure/closeout maintenance for mining years 2023 through 2027.

1.1 Purpose of Plan

The purpose of this 2023 CCP is to present a conceptual closure plan consistent with all
applicable federal and state regulatory requirements, and to provide a financial assurance
(FA) cost estimate which meets the financial assurance requirements of Part 19.10.12
NMAC, DP-1403 (NMED, 2019) and DP-181 (NMED, 2018) as approved by State and
Federal Agencies. The Reclamation Cost Estimate (RCE) used for the FA cost estimate
can be found in Appendix A. Closure/closeout requirements specific to the Continental
Mine include the conditions of Chino’s permits issued under the Mining Act and the
Mining Act Rules, GRO02RE (MMD, 2005), and Discharge Permits DP-1403 and DP-181
(Table 1). Portions of the mine area are subject to additional conditions related to revisions
and modifications of GROO2RE and other applicable discharge permits. The permit
conditions are based upon the requirements of the Mining Act Rules, 19.10 NMAC, and
the Water Quality Control Commission Rules, 20.6.2 NMAC. This 2023 CCP update
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incorporates the new requirements of the Copper Mine Rule, 20.6.7 NMAC. In addition,
for those portions of the Continental Mine on federal public lands that are operated under
a Mine Plan of Operations (MPO), the 2023 CCP addresses the requirements of the MPO
and 43 C.F.R. Part 3809. The CCP incorporates previously approved closure and
reclamation measures designated and intended to address all applicable requirements of
19.10.5 and 20.6.2 NMAC, as well as any additional measures needed to address the
requirements of 20.6.7 NMAC and, where applicable, an approved MPO and 43 C.F.R.
Part 3809. The CCP includes the closure designs and criteria as well as earthwork takeofts
to meet those requirements. It also provides measures for managing and treating water,
monitoring, maintaining, reporting during and after closure, including the post-closure

period.

A cost estimate for the purpose of determining the value of the financial assurance
performance bond will be prepared following approval of the proposed Continental Mine
area reclamation plan included in this CCP. The basis upon which these cost estimates will
be developed are outlined in Section 9.0. A water management cost estimate for the
proposed water management and water treatment systems is also provided in Appendix B
and will serve as the basis for developing a financial assurance cost estimate associated

with this component of the CCP.

1.2 Plan Organization

The overall organization of this 2023 CCP update is:

J Section 1.0 provides an overview of the updated 2023 CCP for Continental
Mine

o Section 2.0 summarizes the permits associated with the Continental Mine

o Section 3.0 describes the facilities, environment, history, and current
disturbances at the Continental Mine

o Section 4.0 describes the ongoing and completed reclamation projects at
Continental, including projects planned through end-of-year (EOY) 2026

o Section 5.0 describes the proposed reclamation design criteria and
performance objectives for surface reclamation and water management and
treatment

o Section 6.0 provides details on the reclamation plans for each of the

operational discharge plan (DP) areas at the Continental Mine
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. Section 7.0 describes the closure and post-closure monitoring plans for the
Continental Mine along with contingency plans and reporting schedules

J Section 8.0 provides details of the proposed post-mining land uses
(PMLUs) for the Continental Mine and the associated requirements for
individual areas

o Section 9.0 summarizes material take-offs and factors for cost estimates
related to reclamation and post-closure monitoring plans

o Section 10.0 presents the proposed closure schedule associated with this
2023 CCP

o Section 11.0 is the signature page for the 2023 CCP

J Section 12.0 lists the references used in preparation of this 2023 CCP

1.3 Regulatory Authority

The New Mexico legislature enacted the New Mexico Mining Act (NMMA) requiring that
closeout plans be put in place for applicable mines within the State in 1993. Rules to
implement the requirements of the NMMA were promulgated in 1994. This 2023 CCP
was prepared to comply with applicable regulations and requirements stipulated in the
NMMA and NMAC Title 19, Chapter 10, Part 5, New Mexico Water Quality Act
(NMWQA) and the New Mexico Water Quality Control Commission (NMWQCC)
Regulations (NMAC Title 20, Chapter 6, Parts 2 and 7). In 2013, NMED adopted new
rules for the copper mining industry. Applicable conditions of these new rules (Copper

Mine Rules Section 20.6.7 NMAC) have been addressed in this 2023 CCP.

1.4 History of Closure/Closeout Plan Submittal

The following section presents the chronology of CCP submittals and other CCP related

documents for the Continental Mine:

o In 1994, the Continental Mine submitted a mining operations site
assessment and an existing mining operation permit application which was
approved by the MMD on December 3, 1996

o The Continental Mine submitted a preliminary CCP for constructed and
unconstructed facilities in June of 1998
o An addendum CCP for mining at Hanover Mountain Mine, the North Waste

Rock Facility (WRF) and the Union Hill portion of the South WRF was
submitted in October 1998
° An addendum CCP for the Fierro Leach Pad was submitted in 1998

o Also in 1998, a closure-plan supplement was submitted for the proposed
Humbolt Leach Facility
Freeport-McMoRan — Chino Mines 3 July 2023
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The Continental Mine submitted a closure/closeout conceptual design
summary report for constructed and unconstructed facilities in November
1999

In November 1999, the Continental Mine submitted a conceptual design
summary for its proposed Fierro Leach Pad and Pregnant Leachate Solution
(PLS)/Raffinate Pipeline

In April 2001, the Continental Mine submitted an EOY 2001 through 2006
CCP (M3, 2001),

In February 2001, the Continental Mine submitted a waste rock handling
plan for Hanover Mountain Mine which included Continental Pit material
(Geotrans, 2001)

In January 2005, the Continental Mine submitted an update to the 2001 CCP
including RCE (Telesto, 2005a)

In June 2005, the Continental Mine submitted a Closure Plan for mining at
Hanover Mountain Mine, Condition 21, DP-1403 (Telesto, 2005b)

In December 2005, the Continental Mine submitted a standby permit
application to the MMD and an interim plan (related to standby) to the
NMED, approved respectively by (NMED, 2006) and (MMD, 2007)

In August 2009, the Continental Mine submitted the 2009 Continental CCP
(Telesto, 2009a)

In January 2012, the Continental Mine applied for a renewal of standby
status and received conditional approval on November 21, 2013

In August 2014, the Continental Mine submitted a new unit application for
the Cobre Haul Road (CHR), which included a slight modification to the
MMD permit boundary and a closeout plan; both are incorporated herein.
The CHR was completed in 2018

In 2017 the Continental Mine was removed from standby status

1.5 Description of Updated Plan

The MMD and NMED require that existing mines prepare a CCP and the entity responsible

for the mine must put into place financial assistance, “sufficient to assure the completion

of the performance requirements of the permit, including closure and reclamation, if the

work had to be performed by the director or a third-party contractor.”

Facility characteristics, reclamation designs, and the RCE presented in this 2023 CCP are

based on projected conditions at the Continental Mine at the EOY 2026. Figure 2 shows

the location of the existing MMD permit boundary. The planned configuration and

reclamation of the mine at EOY 2026 is depicted in Appendix C Sheets 1 through 7. The

configuration for EOY 2026 is the year with the greatest anticipated reclamation cost or
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the highest liability year (HLY; Appendix C). The NMED and MMD verbally approved
using the EOY 2026 configuration for the 2023 updated CCP on February 16, 2023.

This updated Plan for Continental Mine is similar to the 2014 CCP, but with notable

differences:
J The Cobre Haul Road closure plan is based on the constructed facility and
not the planned facility as it was in 2014
o The Hanover Mountain Mine closure plan is based on the facility as of 2023

and planned facility as of EOY 2026, not the 2014 conceptual facility
. The SWRDF closure plan is based on the facility constructed as of 2023 and
planned facility as of EOY 2026, not the 2014 conceptual facility

1.6 Development of CCP Cost Estimate

This 2023 CCP update provides the basis for a third-party FA cost estimate of the proposed
reclamation, closure, and post-closure under 19.10.12.1205 NMMA, Permit GROO2RE,
DP-1403 and DP-181. The 2023 CCP basis contains important information such as the
closure schedule, federal and state permit requirements, topographic maps of current and
future surface conditions, monitoring schedules, and other relevant details needed for
specific rules and permit conditions. The 2023 CCP supports and relies on the knowledge
and experience of site-specific studies, reports and CCP submittals, closure, and
reclamation work performed on portions of the Continental Mine. Following MMD and
NMED approval of the 2023 CCP designs and plans (scope of work), the FA current and
net present value calculations which will be submitted for MMD and NMED approval
consistent with 19.10.12.1201 NMMA. The basis upon which these cost estimates will be

developed will be submitted with the cost estimate.

2.0 PERMITS AND DISCHARGE PLANS

Chino conducts its mining operations pursuant to numerous state and federal regulations.
Table 1 lists all federal and state permits, and permit numbers required for the 2023 CCP
update. Table 2 summarizes the NMED discharge permits associated with the Continental

Mine.
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3.0 EXISTING FACILITIES AND CONDITIONS

The following sections describe the Continental Mine facilities and operations, past and

current land uses, environmental setting, and mine material characteristics.

3.1 Description of Mine Facilities

Figure 3 provides an overview of the facilities associated with the Continental Mine on an
ariel base map. Figure 4 provides a similar overview of the Continental Mine area on a
topographic base map and provides a location key for Figure 5 through Figure 8. Figure 5
through Figure 8 show existing topography, facilities, permit boundaries and primary

mining facilities in more detail. The mine facilities are described in 3.1.1 through 3.1.11.
3.1.1 Main Tailings Impoundment

Construction of the Main Tailings Impoundment (MTI) began in 1967 and continued until
production was temporarily halted in the spring of 1999. As of 2023, the impoundment
covers approximately 177 acres. The southern outslope is located within the Area of Open
Pit Hydrologic Containment (AOPHC). The Reclaim Pond, which covers an area of
approximately 27 acres, is located at the northern end of the impoundment and is separated
from the main impoundment by a filter dike. Activities permitted under DP-181 allow the
expansion of the MTI to the west and northwest to an area of approximately 268 acres, not

to exceed 7,140 feet above mean sea level.

Tailings dam embankments run along the east and south sides of the impoundment for a
distance of approximately 5,000 feet, with outslopes ranging from approximately 1.1:1
(horizontal: vertical) to approximately 2.5:1. The impoundment was built using upstream
construction methods, with tailings spigotted upstream of raised berms composed of mine
rock. Stability buttresses, which reinforce the tailings dam embankments, were constructed
along portions of the east and south embankments in 2005 at a slope of 2.5:1 (URS, 2006),
and are still stable (Golder, 2009). The MTI is regulated by the Office of the State Engineer
(OSE) and is currently generally performing as within expectations (AECOM, 2023).
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The physical and chemical properties of tailings materials present in the MTI have been
characterized and documented in multiple reports [ (SMI, 1997), Daniel B. Stephens and
Associates, Inc.; (DBS&A, 1999a), (DBS&A, 1999b), (Geotrans, 2001), (Golder, 2004a),
and (Golder, 2004b), (Telesto, 2005c), (Telesto, 2005d), (Golder, 2006), (Telesto, 2008a),
(Telesto, 2009b)]. Tailings consist of finely ground material, generated in the milling of
ore, composed of silicate material, with considerable portion of carbonate bearing material
with substantial neutralizing capacity (Telesto, 2008a). Tailing samples have been
classified as non-potentially acid generating (NPAG). GROO2RE (Section 9.D.2.b)

approves the upper foot of tailings material for use in a three-foot thick cover.

In 2007, a six-inch-thick rock cover was placed over approximately 90 percent of the
impoundment surface, to alleviate wind-blown tailings. Approximately 7.6 acres of
reclamation test plots were constructed to evaluate cover performance, erosion rates and
vegetation success (NMED, 2004). Copper tailing, local soil and rock mixed with minor
amounts of magnetite have been placed adjacent to the filter dike on the top surface of the

MTTI and covered with a dust cover of local borrow material.
3.1.2 Magnetite Tailings Impoundment

The 23-acre Magnetite Tailings Impoundment (MGTI) contains magnetite that was
recovered from the milling process. The MGTI embankment was built using upstream
construction methods that include tailings spigotted upstream of raised berms, which were

composed of local soils.

Production records indicate that approximately 2,881,000 tons of magnetite tailings were
produced between 1969 and 1982. Current estimates of impounded tailings tonnage are
based on a drilling and sampling program conducted in 2001 and records of ongoing sales.
As of April 2021, 575,000 tons of iron have been removed and 653,000 tons of iron
remained in reserve. The MGTI is regulated by the New Mexico Office of the State

Engineer.
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The physical and chemical properties of magnetite tailings materials have been
characterized and documented in multiple reports [ (SMI, 1999), (Telesto, 2005c¢), (Telesto,
2005d), (Telesto, 2008a), (Telesto, 2009b)]. Magnetite tailings have been characterized as
fine-grained material with an iron oxide content ranging up to 70% by weight. The

magnetite tailings are neither significantly acid generating nor strongly acid neutralizing.

Although sales of magnetite will continue, the area of disturbance and the defining features

of the MGTT are not anticipated to substantially change between 2023 and 2027.
3.1.3 Continental Pit

Construction of the Continental Pit began in 1973 and was temporarily halted in the spring
0f' 1999. The ore body was mined using a 20-foot high, multiple bench open-pit techniques
and conventional drilling, blasting, excavating and hauling methods to move ore and waste
from the active mining area. Currently, the open pit comprises an area of approximately
190 acres and is 500 feet deep. After dewatering of the Continental Underground Mine
ceased in August of 2000, the underground working began to fill with groundwater. The
water expressed itself in the bottom of the open pit in March 2012 and an open pit lake was
visible by July 2012 and continues to expand. Aerial photos of the pit show a pit lake
elevation of 6,428 feet in June 2020 (Telesto, 2021). Predictions in (Telesto, 2008a) and
(Telesto, 2022) indicate that the open pit lake will be a hydrologic evaporite sink.
Activities permitted under DP-181 allow expanding the Continental Pit to 262 acres. Per
GROO2RE, the Continental Pit has been granted a conditional waiver from achieving a self-

sustaining ecosystem (SSE).

Today, the Continental Pit is approximately 675 feet deep, 0.62 miles in diameter on the
north-south axis, 0.33 miles in diameter on the east-west axis and covers an area of
approximately 147 acres (Figure 6 and Figure 7). The uppermost level of the pit rim is on
the west side at an elevation of approximately 6,950 feet, and the lowest level in the pit is

near the north-center of the pit at an elevation of approximately 6,275 feet.
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3.1.4 Hanover Mountain Mine

In 2018, the construction of Hanover Mountain Mine started. The mining process began
by removing the growth media and storing it in the North Overburden Stockpile (NOBS)
situated northwest of the HMM. The ore body was then excavated using a 50-foot high,
multi-bench open-pit technique, along with conventional drilling, blasting, excavating, and
hauling methods to transport the ore and waste from the active mining area. The waste
rock was transported over the CHR and disposed of in the South Waste Rock Disposal
Facility (SWRDF). From 2021-2022, materials previously placed in the NOBS were
subsequently removed and relocated to the SWRDF.

Previously, the NMED had allowed mining at Hanover Mountain Mine up to an elevation
of 6,750 feet via Discharge Permit 181. The mine permit GROO2RE restricted the mine’s
pit rim to 156 acres but had no depth limitations. Chino applied for permit modification
through the NMED and a permit revision through MMD, supported by an aquifer
evaluation report in 2022. The changes sought to expand the Hanover Mountain Mine up

to an elevation of 6,150 feet and enlarge the pit rim to 276 acres.

As of May 2022, Hanover Mountain had been mined to an approximate pit elevation of

6,950 feet, with a pit rim area of 85 acres.
3.1.5 Waste Rock Facilities

The 436-acre permitted footprint of the South Waste Rock Disposal Facility encompasses
the Pearson-Barnes Mine area, West WREF, Union Hill WRF, Buckhorn WRF, East WRF
and South WRF. The current footprint is 270 acres. In 2017, Chino submitted an aquifer
characterization plan and an update to the waste rock material handling plan for the
SWRDF (Telesto, 2017). Chino has followed the waste rock material handling plan for
waste rock from the Hanover Mountain Mine, which segregated potentially acid
generating material and placed it in a separate area on the South WRF. As of this writing,
Chino is developing an update to the waste rock material handling plan that incorporates
a different approach to managing the potentially acid generating materials. Data collected

from the waste rock indicates that less
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than 20% of the waste rock generated and placed in the SWRDF is potentially acid

generating.

The LG WREF consists of two adjacent stockpiles located along the eastern edge of the
Continental Pit and has reached its permitted footprint of 15 acres. The LG WRF was
initially developed between 1967 and 1970 and has changed in configuration throughout

time.
3.1.6 Cobre Haul Road

The Cobre Haul Road is an approximately three and half-mile long road that connects the
HMM to Chino Mines and a one and half mile road that connects the HMM to the SWRDF
(Figure 3). The CHR is a 120-foot-wide road flanked by single or dual berms. Berms
measure approximately 24-feet wide and 8-feet tall to accommodate the largest haul trucks.
Blasted rock faces comprise some of the cut slopes along the haul road corridor. The CHR
crosses isolated fragments of BLM land. Stormwater from ephemeral drainages is
conveyed under the road through a network of culverts. Ore mined from Hanover

Mountain Mine is hauled by truck to the Chino Mine for processing via the CHR.
3.1.7 Exploration Roads

Multiple exploration projects have occurred at the Continental Mine primarily centering
on Hanover Mountain, Hermosa Mountain, and to the west of the MTI. Surface
disturbances associated with this program include approximately 20 miles of 12-foot-wide
exploration roads and drill pads. The exploration roads associated with Hanover Mountain
Mine are anticipated to be mined out by EOY 2026, leaving approximately 15 miles of

exploration roads to the west of the MTI and on Hermosa Mountain.
3.1.8 Stockpiles
Stockpiles at the Continental Mine include the (Figure 3):

o High Grade Ore Stockpile
o No. 3 Shaft Stockpile
J Overburden (OB) stockpiles 1 through 5
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. Topsoil Stockpile

The High Grade Ore Stockpile was mostly graded over with the widening of the CHR in
2018. For the purposes of this 2023 CCP, the High Grade Ore Stockpile is now considered
to be a part of the CHR.

No. 3 Shaft Stockpile was located southeast of Mill Building #1, near the No. 3 Shaft. The
No. 3 Shaft Stockpile was composed of non-ore material produced from the construction
of the Continental No. 3 Shaft. In 2018, the No. 3 Shaft stockpile was mostly incorporated
into the CHR and the No. 3 Shaft was capped. For the purposes of this 2023 CCP, the No.
3 Shaft Stockpile is now considered to be a part of the CHR.

Overburden (OB) Stockpiles 1, 2, 3 and 5 are composed largely of Colorado Formation
leach cap from Hermosa Mountain that was stockpiled for use as cover material. The origin
of the materials in the Topsoil Stockpile and OB Stockpile 4 is from stripping operations
at the start of the Continental Pit. The East OB Stockpile is located on top of the East WRF

and 1s composed of carbonate material from the Continental Pit.
3.1.9 Surface Impoundments

The Continental Mine water management system utilizes surface water impoundments to
control stormwater and collect seepage (Figure 5 through Figure 8). Collected stormwater
and seepage are sent to Chino through the Bullfrog Pipeline for inclusion in the Chino
water management system. A list of surface impoundments with their type and status at

EOY 2026 can be found in Table 3.
3.1.10 Mine Shafts and Underground Workings

Historical underground workings adjacent to the Continental Pit include the Continental
Underground Mine, Pearson-Barnes Mine and Union Hill Mine located to the north,
southwest and east of the Continental Pit. The Continental Underground Mine was mined
until 1998 and was dewatered until August 2000. Prior to 1964, historical dewatering
occurred in several shafts. The No. 3 Shaft was constructed in 1964 and became the main

dewatering shaft (SMI, 1997). The No. 2 Shaft was mined out as the Continental Pit
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expanded and became the No. 2 Portal (north side of the Continental Pit). During

operations, ore was removed from the underground workings through the No. 2 Portal and

the No. 3 Shaft.
3.1.11 Other Ancillary Facilities, Buildings and Systems

Other smaller ancillary facilities requiring consideration at closure include pipelines,
electrical distribution systems, and wells. Many former Cobre office area buildings were
removed in 2017 during the construction of the CHR. Remaining buildings as well as their

existing and EOY 2026 PMLU are shown on Figure 9 and in Table 4.

3.2 Past and Current Land Uses

As shown in Figure 2, Figure 3, and Figure 10 many historical mining shafts and adits
surround the Continental Mine. Mining has been the primary land use and economic
support for the area for over a century. Surrounding lands have a variety of uses including

residential, grazing, timber, aggregate mining, and recreation.

3.3 Environmental Setting

The following sections present various aspects of the mine site, including its topography,

geology, climate, hydrology, soils and vegetation and material characteristics.
3.3.1 Topography

The Continental Mine is bounded by the Pinos Altos Mountains to the north and by
Hermosa and Humbolt mountains to the west. The undulating topography of the Santa
Rita Hills forms the eastern boundary of the Continental Mine. These highlands delineate
a watershed drained by Hanover Creek. South of the Continental Mine, this drainage

network forms a relatively low-lying, north-south trending valley (Figure 10).

The mountainous area to the north and west rises to an elevation of approximately 8,000
feet above mean sea level. The elevation steadily decreases to the south, following the
gradient of Hanover Creek, to an elevation of 6,200 feet downgradient of the crossing at

Highway 152.
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3.3.2 Regional Geology

The Continental Mine is located within the Santa Rita Quadrangle, which lies in a broad
transitional zone between the Colorado Plateau and the Basin and Range Province (Jones,
et al.,, 1967). To the south and southwest of the quadrangle, Paleozoic to Mesozoic
sedimentary rocks and younger volcanic rocks are exposed in northwest-trending ranges.
To the north, sedimentary formations thicken and form the broad highlands of the Colorado
Plateau (Figure 11).

Within the Santa Rita Quadrangle, northwest-trending faults (the Mimbres and Silver City
Faults) and northeast-trending faults (the Barringer, Nancy and Groundhog faults) define
a broad area of uplift in the region called the Santa Rita Horst. The Santa Rita Horst has a

surface area of approximately 40 square miles (Hillesland, et al., 1995).

3.3.3 Local Geology

Jones et al. (1967) provides a comprehensive chronology of structural and igneous events
of the district. Locally, the features most relevant to the ore at the Continental Mine are

the Barringer Fault and the Hanover-Fierro Stock.
Sedimentary

The stratigraphic section in the Continental Mine area includes approximately 2,400 feet
of Paleozoic sedimentary rocks and 1,200 feet of Mesozoic sedimentary rocks located
above Precambrian gneiss and schist. Lower Paleozoic formations are dominated by
limestone and dolomite and include the Bliss Formation, the El Paso Limestone and the
Montoya and Fusselman Dolomites. The Montoya and Fusselman Dolomites are
indistinguishable in the Continental Mine area (Jones, et al., 1967). Upper Paleozoic units
contain mostly limestone and include the Percha Shale, the Lake Valley Limestone, and
the Oswaldo, Syrena and Abo Formations. The Syrena and Abo Formations are often
indistinguishable in the area. Mesozoic formations, including the Beartooth Quartzite and
the Colorado Formation, consist largely of fine- to medium-grained clastic units and are

overlain by up to a few hundred feet of andesite breccia and tuff (Hillesland, et al., 1995).
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The Continental Pit exposes mainly Paleozoic rocks, while Hanover Mountain contains

mainly Mesozoic rocks (Cobre, 1997).
Igneous Rocks

More than 30 distinct varieties of intrusive rocks are found within the Santa Rita
Quadrangle, with ages between the late Cretaceous period and the Miocene epoch.
Intrusive rocks found in the area include the Hanover-Fierro Stock (granodiorite), mafic
stock, and mafic dikes, syenodiorite and quartz diorite porphyries. Volcanic rocks include

andesite breccia, among other tertiary units (Hillesland, et al., 1995).
Structure

The Barringer Fault, and associated extension fractures and conjugate shears, are the most
important structural features at the Continental Mine as they contain economic
mineralization and the faults act as barriers to groundwater flow. The Barringer Fault
trends approximately N40°E across the entire Continental Mine site. Dips range from 55
to 75 degrees to the northwest. Vertical displacement along the Barringer Fault ranges
from 1,200 to 1,600 feet (Jones, et al., 1967). In the Continental Pit, the fault zone is up to
200 feet wide and is associated with strong iron-oxide staining (Hillesland, et al., 1995).
The Barringer Fault is stopped by northeast-trending lobes of the Hanover-Fierro Stock but
does not offset the northwest contact of the Hanover-Fierro Stock, indicating that the Stock

postdates most movement of the fault (Jones, et al., 1967).
3.3.4 Climate

The Continental Mine is in a semi-arid region of New Mexico. The regional climate is
described by data obtained from the Fort Bayard weather station and Chino Mine located
six miles southwest and four miles south of the site, respectively. Precipitation
measurements from Fort Bayard show a distinct wet season during the months of July
through September. Pan evaporation is greater than precipitation throughout the year, even

during the cooler winter months.
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Precipitation data compiled from 12 weather stations within and near the study area are
presented in Table 5. Annual precipitation was compiled for each station and a mean

annual precipitation of 17.49 in/year was calculated for 2008-2019.
3.3.5 Surface Water Hydrology

The Continental Mine is located within the Hanover Creek drainage area which ranges
from approximately 6,000 feet where Hanover Creek enters Whitewater Creek, to 7,820
feet north of Hanover Mountain Mine in the Pinos Altos Range. Hanover Creek flows only

in response to substantial precipitation events.

The total drainage area of Hanover Creek is 10.9 square miles, of which approximately 70
percent is located downstream of mining activities (Telesto, 2008¢). Figure 3 shows the
main ephemeral tributaries within or adjacent to the mine including Grape Gulch, Poison

Spring Drainage, and Buckhorn Gulch.
3.3.6 Groundwater Hydrology

Local groundwater flow is controlled by the geology around the Continental Mine.
Perched groundwater exists ephemerally along upper Buckhorn Gulch, lower Poison
Spring Drainage, lower Grape Gulch and along Hanover Creek where alluvium or highly
weathered bedrock (granodiorite) is present [ (SMI, 1997), (Telesto, 2008c), (Telesto,

2011) ]. Deeper groundwater exists in three flow systems:

1. North Paleozoic Aquifer
2. South Paleozoic Aquifer
3. Cretaceous Aquifer

Figure 12 through Figure 14 provide groundwater elevations projected in the third quarter

of 2022 for each of the aquifers.

The Cretaceous Aquifer (shallow) and North Paleozoic Aquifer (deep) are both located
north of the Barringer Fault, separated by low-permeability units of the Colorado,
Beartooth and Abo formations (Telesto, 2008c). Groundwater in these systems is sourced

through meteoric water recharge and either discharged through evaporation or captured by
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the hydrologic evaporative sink associated with the Continental Mine Underground
Workings and Continental Pit (Telesto, 2011). The South Paleozoic Aquifer is sourced
from meteoric recharge south of the Barringer Fault, with a groundwater divide existing in
the area (Figure 14). Groundwater in the northern South Paleozoic Aquifer discharges to
the Continental Mine underground workings and groundwater in the southern South

Paleozoic Aquifer likely discharges to the Sanat Rita Open Pit (Chino).
3.3.7 Soils and Vegetation

According to the Freeport-McMoRan Cobre Mining Company Mine Plan of Operations
report (Freeport-McMoRan, 2015), the complex distribution of vegetation is influenced by
soil and climate variations, disturbance histories (such as drought, floods, fire, and wildlife),
and management practices. The 2014 mine expansion plan identified five vegetation cover
types: Madrean Plateau Pifion Juniper Woodland, Rocky Mountain Ponderosa Pine
Woodland, Madrean Juniper Savannah, Inter Mountain Basins Semi Desert Grassland, and
Riparian. These areas are described in the Administrative Draft Cobre 9EA (BLM, 2014).
No sensitive plant species were observed during special status plant surveys [ (ENSR,

1995), (ENSR, 1996), (Metric Coporation, 1997)].

Twenty-four soils associations have been identified within the Mine Plan of Operations
(Freeport-McMoRan Cobre Mining Company, 2015). Table 6 lists the soil types and Table
7 describes the soils characteristics. The identified soils in the area were derived from the
USDA Natural Resources Conservation Service Web Soil Survey website (NRCS, 2011).
Based on the soils report, the most prominent soil types within the mine are cobbly loam,
cobbly loamy sand, gravelly sandy loam, and mixed alluvium and/or colluvium derived

from igneous, metamorphic, and sedimentary rocks.

The Santa Fe-Rock outcrop complex makes up the majority of the disturbed area. Soil
thickness is less than two feet throughout most of the project boundary and is found on
steep slopes, which may limit the amount of suitable growth media for reclamation

purposes.
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3.3.8 Wildlife

Diverse habits surround the mine, supporting a variety of wildlife species. Mule deer are
the principal big game species in the area, with limited populations found in the mine’s
immediate vicinity (Hayes, 1995). No designated seasonal ranges or important migration
corridors are present nearby (BLM, 1993). Other mammals potentially occurring in the
project area include: elk, white-tailed deer, black bears, coyotes, bobcats, javelinas, badgers,
racoons, porcupines, and black-tailed jackrabbits [ (CDM, 1994) (ENSR, 1995)].
Mountain lions are prevalent in the area and have been reported in the town of Fierro during
periods of drought (Hayes, 1995). Resident bats are also found in the small-mammal

community near the mine (ENSR, 1996).

Various bird species, including the red-tailed hawk, Cooper’s hawk, great horned owl,
long-eared owl, wild turkey, Montezuma quail, Western kingbird, Cassin’s kingbird, band-
tailed pigeon, plain titmouse, and chirping sparrow can be found in the area. However, no
active raptor nests have been documented in the mine area or surrounding vicinity (CDM,
1994). Other bird species observed during a reconnaissance of the mine area on April 27,
1994, included the American robin, dark-eyed junco, mourning dove, scrub jay, turkey

vulture, western bluebird and white-throated swift (CDM, 1994).

No fisheries are supported due to lack of perennial water, limited flows, and no
connectivity with other bodies of water. Aquatic species observed near the mine included
caddis fly larvae, mayfly larvae, damselfly and dragonfly adults and larvae, water striders,

diving beetles, water boatman and canyon tree frogs.

4.0 DESCRIPTION OF COMPLETED AND PLANNED
RECLAMATION PROJECTS

There are currently no ongoing or planned reclamation projects at the Continental Mine.
However, several areas on the site have already been reclaimed, including the Hanover-
Empire Zinc Mine Area, Pearson-Barnes Mine Area, Kearney, Pewabic/Republic, Grant

County/Las Cruces, El Paso, and various historical mine shafts and related structures. The
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previously reclaimed areas did not require additional capital expenditures, but operations

and maintenance expenses were necessary if financial assurance had not been released.

Reclamation of the Hanover-Empire Zinc Mine Area was completed in 2007, with channel
maintenance work completed in 2008. The site included over 55 historical mine shafts and
related structures, seven open pits, and numerous waste stockpiles. Approximately 3,000
feet of stream bank and bottom was reconstructed to handle the peak flow induced by a

100-year, 24-hour storm (Telesto, 2007).

The Pearson-Barnes Mine Area began reclamation in 2005, which included addressing
cover erosion and repairing or replacing damaged diversion channels. Chino is utilizing
ongoing monitoring and yearly maintenance to ensure cover and channels stay intact. The

SWRDF footprint is planned to cover the Pearson-Barnes Mine Area by EOY 2026.

Numerous other historical mine shafts and related structures were closed from 2004
through 2009. In a letter to Mr. Lawrence Shore and Mr. James Hollen, dated March 13,
2009 (Cobre, 2009), Chino notified NMED of the closure of approximately 83 historical
mine shafts and related structures, and that Chino considered the closure work complete.

To date, Chino has closed over 250 historical features.

5.0 EXPECTED FACILITIY CHARACTERISTICS AND
RECLAMATION PERFORMANCE OBJECTIVES

This section presents the characteristics of the major facilities to be reclaimed and
performance objectives for closure/closeout of Continental Mine facilities. The
performance objective presented herein for closure of the facilities were developed based
upon current requirements of Permit GRO02RE, DP-1403, DP-181, and the Copper Mine
Rule, with the intent of meeting rules and requirements associated with the NMWQA,
NMWQCC Regulations, Copper Mine Rule, NMMA, and, for the mine areas located on
federal public lands, applicable elements of 40 CFR Part 3809. This plan ensures that
stormwater and sediment are managed appropriately during and following reclamation in

accordance with 20.6.7.33E NMAC. Generally, BLM has accepted the existing CCP as
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meeting the requirements of 40 CRF Part 3809, except for the specific FA requirements.

The primary performance objectives for closure closeout of the Continental Mine include:

o The re-establishment of a self-sustaining ecosystem
o The stabilization of the reclaimed areas
o To control discharges of process waters

Descriptions of the facilities covered by the closure plans are included in Section 5.1 and
the performance objectives and reclamation design criteria for closure/closeout of the
facilities are included in Section 5.2. Performance objectives for the proposed water
management and treatment systems are described in Section 5.3. The reclamation plan for

closure/closeout of the Continental Mine is presented in Section 6.0.

5.1 Facility Characteristics and Classification

To standardize the development of the FA cost estimates associated with this 2023 CCP,
facilities with common characteristics and mine function have been grouped together in
this section. Thus, the stockpiles, waste rock facilities, tailings ponds, open pits, surface
impoundments, disturbed areas, facilities to be demolished and industrial facilities are

identified as the primary reclamation facility groups.

The characteristics of individual stockpiles, tailings ponds, open pits, surface
impoundments and reservoirs, haul roads, and other disturbed areas are summarized on
facility characteristics forms, Appendix D. Appendix E, Sheets 1-24, provide a visual
description of these facility groups as anticipated at the EOY 2026. The general areas of
disturbance and associated major facilities to be reclaimed at the Continental Mine are

summarized in sections 5.1.1 through 5.1.7.
5.1.1 Stockpiles

Stockpiles expected to be remining at the EOY 2026 include the Overburden Stockpile 2,
eastern portions of Overburden Stockpile 3, Overburden Stockpile 4, and Overburden
Stockpile 5 (Sheet 3, Appendix E).
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A total stockpile area of approximately 24.1 acres is targeted for reclamation in this 2023
CCP (Sheet 3, Appendix E). Stockpiles targeted for reclamation include the top surfaces
and outslopes of all stockpiles located outside both the OPSDA and areas covered by the
conditional waiver from achieving a post mining land use or self-sustaining ecosystem.
Stockpiles within the OPSDA and the conditional waiver area that will not be regraded and

covered under this 2023 CCP encompass approximately 4.2 acres.
5.1.2 Waste Rock Facilities

The Continental Mine is expected to have two waste rock facilities at EOY 2026: SWRDF,
and LG WREF (Sheets 4 and 7 through 9, Appendix E). The SWRDF will continue to be
expanded through 2027 with an expected footprint of 396 acres and a peak elevation of
6,955 feet by EOY 2026. The geometry of LG WRF will remain unchanged through 2027,
and both the SWRDF and the LG WREF are targeted for reclamation in this 2023 CCP.

5.1.3 Tailings Ponds

Tailings ponds targeted for reclamation under this plan include the 177-acre Main Tailings
Impoundment and the 23-acre Magnetite Tailings Impoundment (Sheets 5 through 6 and
10 through 11, Appendix E). Although the MGTI is being continuously mined, magnetite
tailings are expected to remain at EOY 2026. The MTI is expected to remain virtually
unchanged from its current configuration through 2027. Both the MTI and the MGTI are
targeted for reclamation under this 2023 CCP.

5.1.4 Open Pits

Continental Pit

On February 23, 2005, MMD granted a conditional waiver from the requirements to
achieve a post-mining land use for the Continental Pit (MMD, 2005). MMD’s evaluation
has focused on the economic infeasibility of reclaiming the open pit and some stockpile
outslopes. The Chino proposal was verified by an MMD registered professional engineer.
It was also determined that the environmental benefits of reclaiming the open pit and some
stockpile outslopes located at the rim of the open pit are not significant in relation to the

cost.
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The Continental Pit is a passive hydrologic evaporative sink in which evaporation exceeds
the water inflow and the underlying ground water is hydrologically contained. The entire
open pit lies within the OPSDA. During and after closure, water within the OPSDA will
flow to the open pit where it will be captured. Those sections of the mine where stormwater
can be feasibly diverted by gravity outside the pit perimeter will be reclaimed in accordance
with 20.6.7.2.33 NMAC. This updated 2023 CCP does not provide for regrading, covering,
or backfilling of the open pit highwalls.

The projected EOY 2026 Continental Pit OPSDA is shown on Sheet 4, Appendix E.
Hanover Mountain Mine

The Hanover Mountain Mine at EOY 2026 is expected to encompass approximately 145
acres and have a pit bottom elevation of 6,600 feet. The pit will consist of 50-foot-high
benches with wide and relatively flat interbenches (Sheets 12 and 13, Appendix E). Note,
the Hanover Mountain Mine pit bottom elevation of 6,600 feet as shown in Figure 12,
Appendix E is deeper than the currently approved pit bottom elevation of 6,750 feet. The
2026 EOY mine plan assumes that the current DP-181 application for pit expansion is
approved.

The pit bottom is expected to be above the ground water table and therefore no pit lake is
expected to be present. The pit bottom will be below the elevation of the surrounding
topography and will therefore act as a surface-water sink. The projected EOY 2026
Hanover Mountain Mine OPSDA is shown on Figure 12, Appendix E.

5.1.5 Surface Impoundments

Table 3 in this plan presents a summary of the existing and planned surface impoundments

that will be in place at EOY 2026. For the purposes of this plan, surface impoundments

include:
J Storage tanks for
- Process waters
- Seepage collection waters
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- Extracted ground water/pit water

° Stormwater catchments

o Dams; reservoirs

o Surface impoundments

o Seepage collection systems including the concrete amended earthen Poison

Spring interceptor system

It is expected that there will be 24 surface impoundments present at the Continental Mine
at the EOY 2026 (Sheets 2 through 13, Appendix E). A list of the surface impoundments
to be utilized throughout the post-closure period are presented in Table 3. The surface
impoundments to remain during post-closure will be used to intercept surface water, seeps,
or perched water and direct flows to permanent impoundments or treatment facilities. All

other existing surface impoundments will be closed and reclaimed under this 2023 CCP.
5.1.6 Haul Roads

The closure plan refers to the Cobre Haul Road, which includes a 4.3-mile-long stretch
from the Chino Mines/Continental Mine permit boundary to the Hanover Mountain Mine,
as well as the road from the Hanover Mountain Mine to the SWRDF. Approximately 98.9
acres of haul road are targeted for reclamation under this 2023 CCP (Sheets 14 through 22,
Appendix E). The CHR was constructed in 2017 and is not expected to change in geometry
through 2027.

5.1.7 Disturbed Areas

A miscellaneous group of existing disturbed areas are present at the Continental Mine.
These miscellaneous areas include operational roads, exploration roads, historical borrow
areas, and pipeline corridors (Sheets 2 through 3, Appendix E). A total estimated
miscellaneous disturbance area of 4.2 acres has been included in the reclamation plan for
allowance of this miscellaneous group of disturbed areas. In addition, 5.4 acres of
disturbed areas have been included to account for existing surface impoundments that will
not be utilized for post-mine land use, and 2.3 acres have been included for building
demolition such as Mill Building #1 and Mill Building #2. In addition to these existing
areas, Chino proposes including financial assurance for an additional 50 acres of

disturbance to facilitate minor changes that may occur over the next five years. This would
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ensure that the financial assurance is in place without the need to modify the permit every

time a small change is required to sustain mine operations.
5.1.8 Facilities to be Demolished

Those facilities not designated for industrial PMLU will be demolished, removed, and/or
buried or otherwise closed in accordance with an approved Construction Design Quality
Assurance Plan. A total of approximately 27 buildings/tanks/structures covering
approximately 98,740 square feet will be demolished and removed under this 2023 CCP.

The list of facilities that are scheduled to be removed is provided in Table 8.
5.1.9 Industrial Facilities

The infrastructure (shops, buildings, roads and utilities) associated with the Industrial
PMLU areas will be adapted for non-mining industrial applications. Under DP-1403 and
GROO02RE, Chino is required to abate contaminated soils that could potentially contaminate
ground and surface water. This will be completed in accordance with NMAC Sections
20.6.2.1203, 20.6.2.3109.E.1, and 20.6.2.4103. The abatement process will be conducted
in and around all facilities and structures that MMD approves for an Industrial PMLU.
Chino will maintain erosion controls, structures, equipment, and utilities within the
Industrial PMLU areas until they are occupied by tenants. Chino proposes to reclaim areas
located within the Industrial PMLU with the potential to impact ground water with 36-
inches of RCM and revegetate the areas in accordance with MMD Permit GROO2RE and

applicable modifications.

5.2 Closure Performance Objectives

The following sections present the closure performance objectives for the major facilities

at the mine.
5.2.1 Stockpiles, Tailings Impoundments, and Disturbed Areas

Primary closure performance objectives for the stockpiles, tailings impoundments and

associated mining disturbed areas include:
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. Re-establishment of a self-sustaining ecosystem and/or post-mining land

use
. Stabilize reclaimed areas
J Control discharges of process waters

5.2.2 Open Pits

Both the Continental Pit and Hanover Mountain Mine (at EOY 2026) are considered to be
hydrologic evaporative sinks. The primary closure performance objectives for the

Continental Pit and Hanover Mountain Mine are to:

o Provide a hydraulic sink for capture and removal of process waters

o Control runon and public access

o Maintain operational access for water treatment work

o Minimize adverse impacts to waterfowl and other wildlife resulting from

ponding or water impounded in the pit areas

5.2.3 Surface Impoundments

The closure performance objectives for surface impoundments are to retain, evaporate or
convey process waters, seepage collection waters, extracted groundwater and pit water, and
surface water. Surface impoundment facilities identified for closure are planned to be the
last features to be closed following the establishment of vegetation and site stabilization on
the reclaimed facilities. Impoundments that serve PMLU functions or are associated with
the stockpile toe perimeter and groundwater control systems are planned to be permanent

parts of the reclamation system and will be maintained throughout the post-closure period.

5.3 Water Management and Treatment Performance Objectives

The primary performance objective of the water management and treatment system is to
control discharges of water contaminants specific to copper mine facilities. During and
after reclamation, groundwater and surface water will be monitored using an approved
monitoring well network system. Post-closure water quality and water level monitoring
will be conducted in accordance with applicable DP’s and Section 20.6.7.35.B NMAC.
Process water is managed and contained using several methods such as large-scale
reclamation cover systems, impoundments, the Poison Spring Cut-Off Wall, and the

natural hydrologic evaporative open pit sink. Process water will be collected and treated

Freeport-McMoRan — Chino Mines 24 July 2023

Company TELEST@

20230727 _continentalmineccp



to meet the applicable standards for discharge. To meet the performance objectives the

following water reduction and treatment strategy will be utilized:

o Process water will be sent to Chino for treatment via the Bullfrog Pipeline

o Stormwater runoff will be managed through surface reclamation to avoid
contact with uncovered stockpiles and tailings, which reduces the need for
treatment

o Direct non-impacted water away to approved discharge area, no treatment
needed

6.0 RECLAMATION PLAN AND DESIGN CRITERIA

This section presents the reclamation plan and design criteria used for the conceptual
closure of the facilities described in Sections 3.0 and 5.0 for the expected mine
configuration at EOY 2026. The reclamation plans presented herein were developed based
upon current requirements of Permit GRO02RE, DP-1403, DP-181, and the Copper Mine
Rule, with the intent of meeting rules and requirements associated with the NMWQA,
NMWQCC Regulations, Copper Mine Rule, NMMA, and, for the mine areas located on
federal public lands, applicable elements of 40 CFR Part 3809. This plan ensures that
stormwater and sediment are managed appropriately during and following reclamation in
accordance with 20.6.7.33E NMAC. Generally, BLM has accepted the existing CCP as
meeting the requirements of 40 CRF Part 3809, except for the specific FA requirements.

6.1 Planned Closure/Closeout Activities

Sections 6.1.1 through 6.1.11 detail the proposed conceptual closure plans for each facility
described in Sections 3.0 and 5.0 and as shown in Sheets 3 through 36, Appendix E.

6.1.1 Main Tailings Impoundment

Deposition of tailings to the MTI ceased in 1999, and Chino does not have plans to resume

deposition during the period covered by this plan.
Reclamation Performance Objectives

Performance objectives for closure of the Main Tailings Impoundment (MTTI) top surface

and dam embankments include:
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Establish an SSE

Control fugitive dust

Control runoff and erosion

Prevent overtopping of dam embankments
Reduce ponding and infiltration

A e

Planned Closure/Closeout Activities

Planned closure/closeout activities for the MTI include (Sheets 5 and 6, Appendix E):

. Regrading of the main dam to an interbench slope of 3:1

o Installing bench stormwater collection drains and a single down drain
discharging to the Continental Pit

o Backfilling of the Reclaim Pond to prevent storage of stormwater in the
former pond area

o Construction of the Reclaim Pond outlet channel to pass stormwater from
the Reclaim Pond to the Grape Gulch drainage

o Regrading of the filter dike to allow for surface drainage from the MTI
surface to the backfilled Reclaim Pond

o Construction of an MTI surface drainage swale to facilitate positive
drainage of the MTI surface to the backfilled Reclaim Pond

J Covering and revegetation of the MTI main dam, surface, and backfilled

Reclaim Pond

Note, the copper tailing, local soil and rock mixed with minor amounts of magnetite that
have been placed on the top surface of the MTI and covered with a dust cover of local
borrow material do not require any other special activities for closeout and are treated the

same as the rest of the tailing dam in this closeout plan.

Stability and Grading Plan

Dam Embankments

The MTI is a jurisdictional dam registered with the OSE and is currently generally
performing as within expectations (AECOM, 2023). The MTI dam embankments that run
along the east and south sides of the impoundment are composed of large rocks with
naturally occurring vegetation in areas of finer grained soils. Buttresses were added to the
south and east side of the MTI embankments in 2007 (URS, 2005) to improve toe stability
at a slope of 2.5H:1V.

Freeport-McMoRan — Chino Mines 26 July 2023

Company TELEST@

20230727 _continentalmineccp



Upon closure, the main dam embankments around the south and east sides of the MTI will

be graded to the reclamation slopes as shown on Sheets 5 and 6, Appendix E and in Table 9.

The buttresses were constructed for geotechnical stability purposes and as such Chino
believes that they should be left unmodified upon closure. The buttresses are revegetated
and are already providing adequate wildlife habitat. The buttresses are consistent with a
wildlife habitat PMLU (See section 8.1), and thus, it is proposed that they be left in their
existing stable configuration (see Table 9 for reclamation slope angles) at closure/post

closure.
Top Surface

The top surface of the MTI drops in elevation from south to north at a slope of
approximately one percent. However, the Filter Dike located between the MTI surface and
the Reclaim Pond currently prevents MTI surface runoff from directly entering the Reclaim
Pond. To facilitate drainage from the top of the MTI to the backfilled Reclaim Pond, the
Filter Dike will be removed to the approximate surface grade of the MTI and sloped
towards the Reclaim Pond, and a surface drainage swale will be added (Sheets 5 and 6,
Appendix E). Since the MTI surface already generally slopes towards the Reclaim Pond
at a slope of approximately one percent, general regrading of the MTI surface has not been
included in this closure plan. However, upon closure, small areas will be regraded where
necessary to prevent pooling and to promote positive drainage towards the surface drainage

swale or across the regraded filter dike.
Erosion and Drainage Control

MTI embankment drainage and erosion control will be achieved by providing stable-slope
configurations, embankment outslope stormwater conveyance bench channels and

downdrains, cover, and revegetation.

Surface drainage and erosion control will be achieved by facilitating drainage from the

surface to the Reclaim Pond through the installation of the surface drainage swale. This
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swale will extend from the southeast corner of the tailings surface, northwest through the

regraded Filter Dike, terminating in the regraded Reclaim Pond.

The Reclaim Pond will be filled to the inlet elevation of the proposed Reclaim Pond outlet
channel (Sheets 5 and 6, Appendix E). Filling of the Reclaim Pond will prevent permanent
storage of runoff from the tailings surface and upgradient watershed and will minimize

infiltration of waters into the MTI.

The Reclaim Pond outlet channel will direct stormwater runoff which has accumulated in
the backfilled Reclaim Pond to the Grape Gulch drainage. The Reclaim Pond outlet
channel was designed to release water from the regraded Reclaim Pond at a rate less than
that of the incoming Reclaim Pond watershed to prevent overwhelming the Grape Gulch

drainage (Appendix F).
Cover and Revegetation

Condition C113.C. of DP-1403 (NMED, 2019) allows for placement of 24-inches of cover
material on the MTI. The upper 12 inches of tailing is included as part of the cover system
for a total of 36-inches. Cover material for the MTI will be derived from the sources

described in Section 6.2.
Existing Components That Will Be Used for Post-Closure Purposes

The existing dam embankment buttresses will be retained in their current form without

regrading, cover, and revegetation.

6.1.2 Magnetite Tailings Impoundment

Reclamation Performance Objectives

The performance objectives for closure of the MGTI top surface and dam embankment

include:

1. Establish an SSE

2. Control fugitive dust
3. Control runoff and erosion
Freeport-McMoRan — Chino Mines 28 July 2023

Company TELEST@

20230727 _continentalmineccp



4. Prevent overtopping
5. Reduce ponding and infiltration

Planned Closure/Closeout Activities

Planned closure/closeout activities for the MGTI include (Sheets 10 and 11, Appendix E):

o Regrading of the dam embankment to a slope of 3:1
o Installing a single down drain
o Covering and revegetation of the MGTI surface

Although there is ongoing sale and shipping of magnetite material, the predicted 2026
MGTT surface, based on 2020 topography, is still valid. Therefore, the updated MGTI

reclamation cost used here is based on 2020 topography.
Grading Plan and Stability

The slopes on the top surface of the MGTI will be regraded to a 3H:1V maximum slope
with maximum slope lengths no greater than 200 feet. These slopes drain to the center of
the MGTI, which will be sloped at 1% to the dam crest. The dam crest will be demolished
and the slope south of the dam crest will be regraded to a 3H:1V slope.

Erosion and Drainage Control

The top surface of the MGTI will connect to a downdrain, with appropriate armoring, on

the southern slope.
Cover and Revegetation

Cover placement is described in Section 6.2. The entire disturbed area will be revegetated.

Existing Components That Will Be Used for Post-Closure Purposes

There are no existing structures within the boundaries of the MGTI that will be used for

facility closure purposes.
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6.1.3 Continental Pit

Reclamation Performance Objectives
The performance objectives for closure of the Continental Pit include:

Provide safety for humans and wildlife

Maintain maintenance access

Provide groundwater control (maintain a stable AOPHC)
Prevent stormwater runon

o=

Planned Closure/Closeout Activities

Planned closure/closeout activities for the Continental Pit include (Figure 4, Appendix E):

° Chain link fences and berms will be constructed around the circumference
of the pit
J Signs will be posted on the fencing at 500-foot intervals and at all access

points warning of potential hazards

As described in Section 3.1.3, the Continental Pit has filled with water after pumping
ceased and dewatering operations were halted in 2000. The open pit will be a hydrologic
evaporite sink with respect to groundwater. Predictions were updated in the Hydrogeologic
Setting and Prediction for Hanover Mountain Mine Expansion (Telesto, 2022) with
additional information to enhance the prediction and make it more reliable. Consequently,
the ground water quality standards of 20.6.2.3103 NMAC will not apply to water within
the “area of open pit hydrologic containment” in accordance with 20.6.7.33.D NMAC.
Chino does not plan to pump water from the Continental Pit in this 2023 CCP update.

Stability and Grading Plan

The Continental Pit will be left in its current topographic configuration upon closure.

Therefore, no closure grading is proposed for this facility.

Erosion and Drainage Control
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Highwalls will be sufficiently stable due to the absence of fractures and faults. If materials
are eroded from the highwalls, it will be deposited at the toes of the highwall and contained

on the benches due to the shallow slope of the benches.

Berms will also be placed to prevent stormwater runon to the open pit. The proposed berm

will be 5 feet high, with 2H:1V sideslopes and a 10-foot top width.

Cover Revegetation

Revegetation is included for an approximately 25-foot-wide disturbance area used to
construct the chain link fencing, and approximately 100-foot-wide disturbance area used
to construct the safety berms. Otherwise, no cover placement or revegetation activities will

be conducted within the bermed and fenced perimeter of the Continental Pit.
Existing Components That Will Be Used for Post-Closure Purposes

There are no existing structures within the boundaries of the Continental Pit that will be

used for facility closure purposes.

6.1.4 Hanover Mountain Mine

Reclamation Performance Objectives
The performance objectives for closure of the Hanover Mountain Mine include:

Provide safety for humans and wildlife

Establish an SSE

Prevent stormwater runon

Maintain maintenance access

Provide groundwater control (maintain stable AOPHC)

A e

Planned Closure/Closeout Activities

Planned closure/closeout activities for the Hanover Mountain Mine include (Sheets 12 and

13, Appendix E):

° Chain link fences and berms will be constructed around the circumference
of the pit
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. Signs will be posted on the fencing at 500-foot intervals and at all access
points warning of potential hazards
o Accessible and safe to access flat areas will be covered and revegetated

Stability and Grading Plan

The Hanover Mountain Mine will be left in its current topographic configuration upon

closure. Therefore, no closure grading is proposed for this facility.
Erosion and Drainage Control

Highwalls will be sufficiently stable due to the absence of fractures and faults. If materials
are eroded from the highwalls, it will be deposited at the toes of the highwall and contained

on the benches due to the shallow slope of the benches.

Berms will also be placed to prevent stormwater runon to the open pit. The proposed berm

will be 5 feet high, with 2H:1V sideslopes and a 10-foot top width.
Cover and Revegetation

Accessible bench surfaces will be reclaimed. Accessible bench surfaces are defined as
areas that can be accessed safely. This includes haul road driving surfaces and flat areas
50 feet or greater from a highwall for the purposes of the 2023 CCP update. Accessible
bench surfaces that are acid generating and safely accessible will be covered, ripped, and
seeded. Other accessible bench surfaces will be ripped and seeded. Where the benched
surface is compacted, it will be ripped prior to cover placement to provide a roughened
surface that will enhance seeding operations. Cover material for the accessible areas of the

remaining benches will come from the cover sources described in Section 6.2.
Existing Components That Will Be Used for Post-Closure Purposes

It is expected that there will be no structures within the boundaries of the Hanover

Mountain Mine at EOY 2026 that will be used for facility closure purposes.
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6.1.5 South Waste Rock Disposal Facility

Reclamation Performance Objectives
The performance objectives for closure of the SWRDF include:

Establish an SSE

Reduce infiltration

Contain seeps and minimize sediment loading
Maintain mass stability

Control runon, runoff and discharge

NE W=

Planned Closure/Closeout Activities

Planned closure/closeout activities for the SWRDF include (Sheets 7 through 9, Appendix
E):

o Redistribution of the “Rita Stockpile”

J Regrading top surfaces and outslopes

o Completing surface water channels to route stormwater
J Hauling and grading cover material

o Ripping and revegetating covered areas

Stability and Grading Plan

At closure, surfaces will be regraded to a stable configuration that minimizes ponding and
promotes the conveyance of surface water off the facility. Top surfaces will be constructed
to a minimum final grade of 1%. Due to the proximity of Fierro Road, the eastern slope of
the SWRDF will be regraded to an interbench slope no steeper than 2.5:1 and the maximum
uninterrupted slope lengths will be no greater than 175 feet on this outslope. Other
outslopes will be graded to an interbench slope no steeper than 3H:1V with maximum
uninterrupted slope lengths no greater than 200 feet. The slope angles and slope lengths
proposed for the SWRDF are outlined in Table 9.

Erosion and Drainage Control

SWRDF drainage and erosion control will be achieved by providing stable-slope
configurations, embankment outslope stormwater conveyance bench channels and

downdrains, cover, and revegetation.
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Cover Revegetation
Cover placement is described in Section 6.2. All disturbed areas will be revegetated.
Existing Components That Will Be Used for Post Closure Purposes

There are no existing structures within the boundaries of the SWRDF that will be used for
facility closure purposes.

6.1.6 Cobre Haul Road

Reclamation Performance Objectives
The performance objectives for closure of the Cobre Haul Road include:

1. Establish an SSE
2. Provide for wildlife habitat
3. Control erosion

Planned Closure/Closeout Activities

Planned closure/closeout activities for the CHR include (Sheets 14 through 34, Appendix
E):

o Remove fill areas to the east of Hanover Creek to the pre-construction
surface level and used for cover material as described in section 6.2

o Regrade fill areas to the west of Hanover Creek to achieve stable slopes

o Demolish forest access roads

o Remove culverts in excavated fill areas

o Modify fencing to incorporate wildlife friendly features

J Rip surface of CHR to a depth of 18-24 inches and seed

Stability and Grading Plan

Fill areas to the east of Hanover Creek will be removed for use as cover material at the
Continental Mine. Remaining road surfaces will be ripped to a depth of 18 to 24 inches.
Fill areas to the west of Hanover Creek will be regarded to 3H:1V (where possible) and
2.5H:1 where necessary. All berms will be removed, and all flat areas will be graded to

promote drainage.
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Erosion and Drainage Control

The CHR will be closed in a manner that directs surface water from flat areas to
downgradient slopes via gentle grades, preventing surface water from following the road
leading to excess erosion. Further erosion control will be achieved through the installation

of cover and revegetation.
Cover Revegetation

Cover will be placed on regraded outslopes to the west of Hanover Creek. The entire

disturbed area will be revegetated.
Existing Components That Will Be Used for Post Closure Purposes

The Hanover Creek crossing will be left in place to allow for maintenance access of closed

areas to the southeast of the crossing.

6.1.7 Exploration Roads

Reclamation Performance Objectives
The performance objectives for closure of exploration roads include:

1. Establish an SSE
2. Provide for wildlife habitat
3. Control erosion

Planned Closure/Closeout Activities

Exploration roads outside of PMLU area not needed for post closure access will be

reclaimed. Closure/closeout activities include: ripping, grading, and revegetating.
Stability and Grading Plan

No stability-related grading will be performed on exploration roads during closure.
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Erosion and Drainage Control

Exploration roads will be closed in a manner that prevents surface water runoff from
following the roads leading to erosion. This will be accomplished through grading which
directs stormwater across the roads and not along them, and the periodic installation of

water bars.

Cover Revegetation

Cover placement is described in Section 6.2. The entire disturbed area will be revegetated.
Existing Components That Will Be Used for Post Closure Purposes

Exploration roads inside of the PMLU area that are needed for post closure access will not

be reclaimed.

6.1.8 Stockpiles

Reclamation Performance Objectives
The performance objectives for closure of the stockpiles include:

Establish an SSE

Reduce infiltration

Contain seeps and minimize sediment loading
Maintain mass stability

Control runon, runoff and discharge

NE W=

Planned Closure/Closeout Activities

These stockpiles will no longer be used as cover sources for FA purposes. At closure, the
remnants of the High-Grade Ore Stockpile will either be trucked to the Chino Mine, or
regraded and covered in place with the closure of the CHR. Overburden stockpiles 2 and
5 are within the Continental Pit OPSDA and will not be reclaimed. The remaining
stockpiles which have not yet been incorporated into the SWRDF by EOY 2026
(Overburden Stockpile 4, and remnants of Overburden Stockpile 3) will be closed in place.

Closure/closeout activities for the remaining stockpiles include:

o Regrading top surfaces and outslope benches
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o Ripping and revegetating covered areas

Stability and Grading Plan

At closure, stockpiles surfaces will be regraded to a stable configuration that minimizes
ponding and promotes the conveyance of surface water off the facility. Top surfaces will
be constructed to a minimum final grade of 1%. Where possible, the outslopes will be
constructed to an interbench slope no steeper than 3H:1V and the maximum uninterrupted

slope lengths will be no greater than 200 feet. Specific grading criteria are provided in

Table 9.
Erosion and Drainage Control

SWRDF drainage and erosion control will be achieved by:

J providing stable-slope configurations

o constructing embankment outslope stormwater conveyance bench channels,
and downdrains

o covering

o revegetation

Cover Revegetation
Cover placement is described in Section 6.2. The entire disturbed area will be revegetated.
Existing Components That Will Be Used for Post Closure Purposes

There are no existing structures within the boundaries of the remaining that will be used

for facility closure purposes.
6.1.9 Surface Impoundments

Table 3 presents an updated list of the existing and planned surface impoundments that will
be in place by EOY 2026. As previously mentioned, for the purposes of this plan, surface
impoundments include: storage tanks for process water, seepage collection waters, and
extracted ground water/pit water: storm water catchments, dams, reservoirs, and surface

impoundments.
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Planned Closure/Closeout Activities

The surface impoundment facilities that contain process waters are planned to be the last
features closed following the establishment of vegetation and site stabilization on the other
facilities. Impoundments that serve PMLU functions will be permanent parts of the

reclamation system and will be maintained throughout the post-closure period.

All surface impoundments that will not be used for post-closure purposes will be closed in
accordance with Section 20.6.7.33.1 NMAC and MMD Permit GROO2RE. Tanks will be

removed and disposed of in an approved manner.
Cover Revegetation

For impoundments located outside the OPSDA or the waiver area, liners will be removed
or ripped, and completely covered with 36-inches of suitable RCM in accordance with
20.6.7.33.F NMAC. For impoundments located within the OPSDA or the waiver area, the

impoundments will be graded to drain.
Existing Components That Will Be Used for Post Closure Purposes

A summary of the surface impoundments to be utilized throughout the post-closure period

are presented in Table 3.
6.1.10 Mine Shafts and Underground Workings

See Section 8.4 for descriptions of mine shaft closures. No underground workings will be

closed as a part of this 2023 CCP.
6.1.11 Other Ancillary Facilities, Buildings and Systems

Table 4 presents an updated list of the existing and planned ancillary facilities, buildings,

and systems that will be in place by EOY 2026.
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Planned Closure/Closeout Activities

Ancillary facilities, buildings, and systems that are no longer required for the PMLU will
be reclaimed. This will be accomplished by removing or burying utility and structure
foundations, power lines, and buildings and providing erosion and drainage control and
revegetation. Pipeline corridors located outside the regraded footprint of stockpiles and
outside the OPSDA will be inspected and characterized for evidence of past spills.
Impacted soils will be removed or covered. Where process water pipelines are removed or

buried, the pipeline corridor will be ripped and seeded.

The necessity for removing utility structures will be determined on a site specific basis.
Footings, slabs, walls, pavement, manholes, vaults, storm water controls and other
foundations located outside the OPSDA that are not included in the industrial PMLU, and
are located on non-acid generating materials will be abandoned in place and covered with

topdressing.
Erosion and Drainage Control

Temporary erosion and drainage control practices may be constructed during reclamation
including but not limited to rough grading and installation of water bars, minor diversions,
sediment containment structures, mulching, straw bales, and site fences. The need for these

practices will be evaluated on a site-specific basis at closure.

Cover Revegetation

Surfaces will be seeded according to approved methods and seed mixes.
Existing Components That Will Be Used for Post Closure Purposes

A summary of the ancillary facilities, buildings and systems to be utilized throughout the

post-closure period are presented in Table 8.
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6.2 Cover Design and Materials

A cover placement plan is provided in Permit GROO2RE 01-1, Section 9 and DP-1403.
Cover conditions include a minimum cover thickness of 36 inches for stockpiles and
tailings impoundments and provide for inclusion of in-place material. Cover material will
consist of non-acid generating material, capable of supporting plant growth, have erosion
resistant characteristics, and limit net percolation. The cover will comply with Copper

Rules (20.6.7.33 NMAC) and shall be a store and release cover system.

DP-1403, C109, required Chino to provide a workplan and implementation schedule as a
component of the Hanover Mountain Test Plot Program for NMED. Due to the limited
quantities of cover material developed from Hanover Mountain Mine, the Agencies and
Chino embarked on a test plot program that considers sourcing cover materials from the
carbonate tailings and waste rock at the Continental Mine. Until the test plot program is
successful, the Agencies require that closure planning include cover sources from Chino

and the Cobre Haul Road (CHR).

The Upper South Stockpile (USS) at the Chino Mine and CHR provide 2/3 of the required
reclamation cover, constituting 2 feet of off-site sources. Based on the 2018 Chino CCP,
the USS contains sufficient cover material to reclaim both the Chino Mine and Continental
Mine. However, the USS is used in this CCP and RCE as a placeholder for any approved
cover stockpile at Chino that could be utilized. The CHR is estimated to contain 1.77
million cubic yards of suitable material. This volume is based on pre- and post-
construction topography. Sheets 14 through 22, Appendix E show the CHR fill areas to be

removed and used for cover.

The East Waste Rock Facility (WRF) of the SWRDF at the Continental Mine provides the
remaining 1/3 of the material volume. The East WRF is estimated to contain almost 10
million cubic yards of suitable material. The remainder of the East WRF will be

incorporated into the SWRDF closure plan.
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NMED and MMD approved the USS as cover material in the past Chino Mine Closure
Closeout Plans (CCPs) and RCEs. Golder documented its ability to meet the water holding
capacity and viability as a growth medium in the Chino Mine test plot program. Chino has
provided several lines of evidence to show that CHR materials are a viable cover source

(Freeport-McMoRan , 2021).

The major facilities that require cover material at EOY 2026 are the MTI, MGTI, SWRDF,
benches in the Hanover Mountain Mine, and the LG WRF.

6.3 Water Management and Treatment Plan

Reclamation plans are intended to meet applicable WQCC standards for groundwater and
surface water at post-closure. The reclamation plan will meet the performance objectives
by minimizing runon and by managing water collected within the disturbed area that do
not meet applicable standards for discharge as required by DP-1403 and the GWA process.

Waters that meet appliable standards for discharge will be released to the watershed.

Tanks, small dams and surface impoundments are described in Table 3 including their
status at EOY 2026 and are shown in Figure 5 through Figure 8. Surface impoundment
maintenance is included in Appendix D and surface impoundment reclamation in

Appendix B.
6.3.1 Water Management and Treatment Considerations

Water management includes the following:

° Hanover Mountain Mine

- Diversion of runon where feasible
- Capture of runoff within open pit
° MTI and Reclaim Pond

- Diversion of runon from the Upper Poison Spring Drainage into
Grape Gulch

- Conveyance of runoff from the reclaimed surface

- Seepage and drainage are sent to Chino through the Bullfrog
Pipeline (anticipated to cease flowing after reclamation; detail
located in Appendix G)
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o Magnetite Tailings Impoundment

- Conveyance of runoff from the reclaimed surface
- Capture and conveyance of seepage to Chino through the Bullfrog
Pipeline (anticipated to cease flowing after reclamation; details
located in Appendix G)
o Waste Rock Facilities

- Diversion of runon from upgradient drainages
- Conveyance of runoff from the reclaimed surface
- Capture and conveyance of seepage to Chino through the Bullfrog
Pipeline (anticipated to cease flowing after reclamation; details
located in Appendix G
o Pearson-Barnes Mine Area and LG WRF

— Diversion of runon from upgradient drainages
- Maintain existing channels
o Continental Pit

- Diversion of runon away from the open pit around the perimeter
where feasible

6.3.2 Management and Treatment Processes

Figure 15 portrays the relationship between components of the water management system.
The water management collection systems and sediment controls built during mine
operation will continue to be used for water management after closure and any additional
required systems will be constructed during the reclamation period. The collection systems
will remain in place as long as required to collect and contain water that does not meet
applicable standards for discharge from disturbed areas as provided by DP-1403. Once
water meets applicable standards for discharge from disturbed areas, the associated systems

will be removed, and areas reclaimed.

The MTI seeps are expected to cease flowing after reclamation at approximately
reclamation year 58 (See Appendix G). Calculations show that the MTI toe drainage will
continue for approximately 53 years post closure and the Poison Spring Cut-Off Wall will
function to capture this water and send it to Chino via the Bullfrog Pipeline. Seeps
associated with waste rock facilities are currently sent to Chino through the Bullfrog

Pipeline. Waste rock facility seeps are expected to decrease quickly and cease flowing
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after facility reclamation as predicted in Condition 83 (Golder, 2009). Seep collection

systems locations are shown in Figure 5 through Figure 8.

Stormwater runoff will be sent to detention basins for sediment control and then released.
The anticipated flow rates for pre-reclamation are provided in Appendix B, Table B.2.
Seepage is expected to cease flowing in reclamation year 5 for most of the site and

approximately in reclamation year 58 for the MTI (See Appendix G).

7.0 CLOSURE AND POST CLOSURE MONITORING,
REPORTING, AND CONTINGENCY PLANS

All closure and post-closure ground water, surface water, seep, spring, and piezometer
monitoring data will be reported under the appropriate DP. Additionally, as specified under
approved modifications to Condition 59 of DP-1403, Continental submits semi-annual
potentiometric maps based on monitoring well data to NMED. Continental also submits
seepage measurements taken at facility seeps to NMED. The annual test plot study reports
are submitted to NMED and MMD in accordance with DP-1403 and Permit GROO2RE,
respectively. MMD guidelines require monitoring of revegetation during the 12-year post-
closure vegetation monitoring period to evaluate revegetation success, and WQCC
Regulation 3107.A.11 requires the development of post-closure monitoring and
contingency plans that are consistent with the terms and condition of the applicable DP.
Additional closure and closeout monitoring and reporting associated with public health and
safety, vegetation, wildlife, meteorology, erosion and construction quality assurance
(CQA)/construction quality control (CQC) plans are specific in permit GROO2RE and DP-
1403. Closure and post-closure monitoring and reporting specified in the Copper Mine
Rules include: CQA/CQC plans, seepage interceptor system inspections and reporting;

water quality monitoring and reporting and reclamation monitoring and reporting.

Post-closure inspection will continue until lands have been released under the NMMA.

This section summarizes the general approach that will be used to meet these conditions.
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7.1 Erosion and Drainage Control Structures

Chino will perform inspections when one or more inches of rain is received in a 24-hour
period, as recorded by the Continental Mine weather stations, as well as monthly
inspections for the first year, and quarterly inspections until vegetation is established.
Chino will monitor for erosion, including substantial rill, gully or sheet erosion on the
reclaimed facility surfaces. These areas will be inspected in accordance with nationally
recognized standards of the U.S. Natural Resource Conservation Service or alternative,
equivalent best management practices, per the permit conditions. As conditioned, Chino
will provide the MMD and NMED a report that describes substantial erosion features
identified. A corrective action plan will be developed for substantial erosion features
within 30 days of identification of the problem and the plan will be implemented as soon

as practicable following approval.

7.2 Ground Water and Surface Water Control Facilities

Chino will conduct water quality monitoring according to Permit GRO02RE and DP-1403,
with cessation of specific monitoring requirements under the conditions specified in the
permits. Samples will be collected at established intervals at all monitoring locations
required in the NMED discharge permits. Chino reserves the right to request amendments

to the sampling frequency outlined in the permits based on water quality trends observed.

Contingency and emergency response plans have also been prepared that contain details
for addressing potential failures of individual components in Chino water management
system (Telesto, 2014). If an unapproved discharge occurs, Chino will perform appropriate
mitigation in accordance with Section 20.6.1203. A.9 NMAC or in accordance with DP-
1403 if required by NMED.

7.3 Revegetation Success Monitoring

Chino will conduct post-reclamation vegetation monitoring according to Permit GRO02RE
01-1.0.2. Areas where vegetation has not been successfully established will be reseeded

or inter-seeded. Revegetation monitoring will include canopy cover, vegetation diversity,
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and woody stem density. The canopy cover survey and woody stem density survey will be
conducted using the survey techniques approved by MMD. The revegetation monitoring
will be conducted in the third and sixth year after seeding and for two consecutive years
prior to bond release. Chino will submit a vegetation monitoring plan, for MMD approval,
at least 90 days before vegetation monitoring is conducted. Results of the vegetation

sampling will be provided to MMD.

7.4 Wildlife Monitoring

Pursuant to permit GROO2RE, Chino will document wildlife use of reclaimed areas through
monitoring, which include deer pellet group counts and bird diversity surveys. The results
of the wildlife surveys will not be a condition of or given consideration with regard to FA

release.

7.5 Public Health and Safety

Pursuant to Section G.2 of the MMD Permit, Chino will submit written details and maps
showing the locations of berms and fences that will be placed around the open pit to restrict
access by unauthorized personnel and provide for public safety within 180 days of
cessation of operations. Quarterly visual inspections will be conducted to monitor stability
of the open pit walls to identify potential failure areas, which may adversely impact the
environmental and public health or safety. If such potential failure areas are identified
through monitoring, Chino will propose measures to mitigate the hazard within 30 days of

identification for MMD approval.

7.6 Construction Quality Assurance Plan

Pursuant to Permit GROO2RE, Chino will submit a CQA Report to be submitted to the
MMD for approval no less than 180 days prior to regrading of a facility and placement of
any cover material for final closure. The CQA Plan will be supplemented with a CQA

Report to be submitted to the MMD within 180 days after completion of construction.
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7.7 Alternative Abatement Standards

The current closure plan does not consider alternative abatement standards for groundwater
exceeding statutory limits. However, this does not waive Chino’s right to do so in the

future, eliminating the need for post-closure capture of groundwater.

8.0 POST-MINING LAND USE DESIGNATION

The approved Post-Mining Land Use (PMLU) for the permit area includes wildlife habitat
and industrial use. The Continental Pit was granted a conditional waiver from achieving

an SSE. The following section describes the PMLU for the Continental Mine.

8.1 Wildlife Habitat Post-Mining Land Use

Chino proposed the wildlife PMLU as a practical target use for the reclaimed lands at the
site, and the MMD has approved. Certain shop and processing structures, not designated
for industrial PMLU, will be demolished and/or removed. Footings, slabs, walls, pavement,
manholes, vaults, stormwater controls, and other foundations will be covered with a

minimum of 36-inches of cover material, graded for stormwater control and revegetated.

Achieving a wildlife PMLU involves the establishment of SSEs (e.g., native vegetation
and habitat types compatible with the surrounding life zone and geo-hydrologic structures).
The reclamation seed mixes from Permit GROO2RE and proposed plant diversity standards
are provided in Table 10 and Table 11. The seed mix was selected to initiate achievement
of plant density and provide diversity, and includes cool and warm season grasses,
perennial shrubs, and forbs. Additionally, the seed mixes include several valuable,
nutritious forage and browse species. Seed mix and rates are subject to change based on
future investigations and availability. Alternate or substitute species lists are available in

Permit GROO2RE.

8.2 Industrial Post-Mining Land Use

The EOY 2026 buildings and their PMLU are listed in Table 4 and Table 8; the MMD
conditions for Industrial PMLU can be found in Permit GROO2RE 01-J.1. Structures listed
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in Permit GROO2RE-01-1, Appendix D, which have since be removed are not listed in
Table 4 or Table 8. Several buildings located within the haul road footprints or within the
vicinity of the Hanover Mountain Mine, are expected to be removed by EOY 2026.
Industrial PMLU areas have the infrastructure necessary to support a variety of future
industrial uses. The buildings are in use, well maintained, and have electrical power. Many

buildings also have shop and warehouse storage capacity with highway and railroad access.

8.3 Continental Pit Waiver

In a letter from MMD dated February 23, 2005, the Continental Pit was granted a
conditional waiver from achieving an SSE, subject to Permit GROO2RE-01-1 (Section G).
Studies and information collected since the conditional wavier was issued in 2005 support
the assumptions and circumstances upon which the condition wavier approval was granted.
As described in this 2023 CCP, Chino has included the closeout measures required by

conditions of the Conditional Wavier Approval.

8.4 Other Ancillary Facilities, Structures and Systems

Pipelines, electrical distribution systems, wells, exploration holes, and underground mine
access points exist at the Continental Mine. A majority of the water management pipelines
will be removed at closure. The tailing pipelines will be flushed and buried. The Bullfrog
Pipeline, which is currently used to transfer water from the Continental Mine to Chino, will
be used for Industrial PMLU. Electrical distribution systems providing power to the
Industrial PMLU area will be left in place. Electrical distribution systems providing power
to pumps that are part of the water management system will be closed along with the pumps
once they are no longer needed for water management. Water management is discussed in
Section 6.3. Chino currently maintains and monitors several monitoring wells, seven of
which will be used for post-closure monitoring. All exploration holes have been closed in
accordance with the OSE conditions apart from some located on Hanover Mountain, which

will be mined out by EOY 2026.

The Continental Mine has several underground mine access points including the No. 2

Portal, the No. 3 Shaft, the No.4 Shaft and ventilation shafts. Entrances to the underground
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workings, including the No. 2 Portal and ventilation shafts will be closed at the termination
of mining activities. The No. 4 Shaft will be mined out during the mining of the Hanover
Mountain Mine. The No. 2 Portal and several ventilation shafts will be reclaimed in
conjunction with building demolition using appropriate closure methods. The No. 3 Shaft
will remain accessible for water supply use. All infrastructure not used will be removed
and disposed of in an approved manner or stabilized prior to closing the access points.
Chino will safeguard all shafts, adits and other underground mine openings within the
Permit area as appropriate according to GROO2RE 01-1 J.7 and previously established
practices (Cobre, 2009).

8.5 Site-Specific Revegetation Success Guidelines

Areas designated as wildlife habitat PMLU (with exceptions noted below), will be
revegetated in accordance with the revegetation standards presented in Permit GROO2RE
01-1, Appendix C. Table 10 and Table 11 provide proposed seed mixes and plant diversity
guidelines (respectively) as outlined in Permit GROO2RE 01-1, Appendix C.

There are two primary areas approved as wildlife habitat PMLU that cannot be revegetated
as described previously; however, these areas provide a valuable component in the wildlife
habitat landscape. The highwalls of the Hanover Mountain Mine and areas near highwalls
where safe access is not possible, as well as the minor portion of rocky MTI embankment
(to be left in its current configuration), provide valuable wildlife habitat. The highwalls,
rocky areas adjacent to highwalls, and the unmodified portion of the MTI embankments
mimic natural talus slopes and bluffed terrain common to the surrounding region. These
areas may have sparse vegetation and will not meet revegetation success standards
described above; however, these areas provide a critical component of the overall SSE and

provide valuable wildlife habitat diversity.
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9.0 BASIS FOR CAPITAL AND OPERATION AND
MAINTENEANCE COST ESTIMATES

This section provides a description of the RCE that is used in determining the value of the
FA. The net present value calculation will be provided upon the agency’s approval of the

scope and costs.

The costs associated with each facility are presented in Appendix A. In general, the RCE
was broken down into two categories: earthwork, and water management. A detailed
description of the cost estimate, assumptions, development and basis can be found in the
earthwork RCE in Appendix H and water management cost estimate in Appendix B, with

an electronic copy of the cost estimate itself in Appendix I.

The sheets contained in Appendix E depict the proposed closure plan based on the
anticipated EOY 2026 mine plan. The EOY 2026 closure plan was used to develop
reclamation quantities used in the RCE. All costs are 2023 current dollar costs based upon

the most up to date unit rates.

9.1 Basis for Capital Cost Estimates

9.1.1 Basis for Earthworks Capital Cost Estimates

Earthwork capital costs are summarized in Table 12 and are based upon the reclamation

design criteria in Table 9.
9.1.2 Basis for Water Treatment Capital Cost Estimates

Water Management costs are summarized in Table 13. The water management cost
estimate is a time-series accounting of costs associated with the long-term maintenance of
the water management system. The estimate includes costs related to ponds, pumps,
pipelines, electrical systems, and water quality sampling. Nearly all water management
infrastructure required is currently in place or will be in place by EOY 2026 as a result of
past and current operations. Capital water management costs include replacement or

removal of infrastructure.
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9.2 Basis for Operation and Maintenance Cost Estimates

9.2.1 Basis for Earthworks Operation and Maintenance Cost Estimates

Operations and Maintenance (O&M) costs include erosion control, road maintenance and

revegetation maintenance (Table 14). O&M costs are assumed to diminish with time:

° Erosion Control

- Reclamation years 0-12: 12 days/year

- Reclamation years 13-39: 4 days/year

- Reclamation years 40-99: 1 day/year
J Road Maintenance

- Reclamation years 0-19: 4 months/year at 24 hours/month

- Reclamation years 20-39: 2 months/year at 24 hours/month

- Reclamation years 40-99: 1 month/year at 24 hours/month
o Water Quality Monitoring and Reporting

- Reclamation years 0—19: 4 days/year

- Reclamation years 20-39: 2 days/year

- Reclamation years 40-99: 1 day/year
o Revegetation Maintenance

- Reclamation years 0-11: Based on observations of previously
reclaimed areas, the annual vegetation failure is conservatively
estimated to be 2% failure every year for a total of 12 years, starting
the year reclamation is completed.

9.2.2 Basis for Water Treatment Operation and Maintenance Cost Estimates

The water management O&M costs account for the long-term operation of the water

management infrastructure including routine maintenance, electricity, fuel, and sampling.

10.0 CLOSURE SCHEDULE

The anticipated duration for reclamation activities is shown in Table 15. The schedule is
based on the estimated amount of labor, equipment and other resources that would be
necessary to complete reclamation, sequential closure of the facilities, and the acreage to
be reclaimed in the unlikely condition of forfeiture based on anticipated EOY 2026

configuration. The reclamation durations presented in Table 15 include reclamation
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through seeding. The estimated duration for reclamation of each facility does not include

regulatory design review and approval processes.

11.0 USE OF THIS REPORT

Telesto has compiled this 2023 CCP update to present Continental Mine’s 5-year update
of the CCP to the NMED and the MMD of the New Mexico Energy, Minerals and Natural
Resources Department. The Continental Mine 2023 CCP has been updated to fulfill the

requirements of the following permits:

o Discharge Permit DP-1403, Continental Mine issued by the NMED on
February 6, 2019 (NMED, 2019)

o Discharge Permit DP-181, Continental Mine issued by the NMED on April
17,2018 (NMED, 2018)

o Applicable conditions of the Copper Mine Rule, 20.6.7 NMAC adopted by
the New Mexico Water Quality Control Commission on December 1, 2013
(New Mexico Water Quality Control Commission, 2010)

o Permit GROO2RE, issued by the Director of the MMD of the New Mexico
Energy, Minerals and Natural Resources Department on February 23, 2005
(MMD, 2005)

Continental Mine has completed numerous other studies required by DP-1403 and
GROO2RE. Information from these various studies has also been considered in preparing

this 2023 CCP update.

The reclamation designs included herein were developed at a level consistent with
preliminary designs for agency review. Development of this 2023 CCP and associated
preliminary reclamation designs was conducted under the oversight of the following

Telesto staff:

2 7/27/2023
J onaﬁ Cullor, P.E. — Senior ]:Z_n-;;leer Date
W/ Z‘ s
7/27/23
Walter Niccoli, P.E. - Principal Date
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Report Prepared for Cobre Mining Company, Hurley, New Mexico, Denver,
Colorado: URS Corporation.
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Table 2 Summary of NMED Discharge Plans
Dlssll;rge Des‘?::?:tion Primary Facilities/Discharges Permitted
Leachate from the waste rock stockpiles,
1403 Continental Mine tailing impoundments, and other
Continental Mine areas at closure
Discharge of 12,000 GPD of tailing slurry
to the Main Tailings Impoundment, and
181 Continental Mine impacted stormwater and leachate from
the waste rock stockpiles and other areas
at the Continental Mine
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Table 4 EOY 2026 Buildings/Tanks/Structures

Description Dimensions
L W H Diameter

Concentrate Storage Tank 50 30
Diesel Tank 10 20

Fueling Station 20 50

Gate House 15 40

Magnetic Separator 15 20 14

Mill Building #1 and Concentrator 160 140 70

Mill Building #2 197 140 70

Mobile Substation 30 50 50

No. 2 Mill Secondary Crusher Building 36 38 50

No. 2 Mill Stacker 820 20 15

Ore Bin (large) 90 30
Ore Bin (large) 90 30
Ore Bin (small) 70 30
Pioneer Crusher 35 25 40

Primary Crusher 70 50 60

Pump House 20 20

Pump House and Shed for Thickener 10 10 14

Scale House (Guard Shack) 10 10 10

Small Truck Shop 105 40 20

Stacker Hoist 28 23 18

Substation 100 120

Substation No. 2 66 50 30

Thickener MCC 18 18 12

Thickener MCC 12 22 15

Thickener Tank (100-ft diam.) 14 100
Thickener Tank (60-ft diam.) 20 60
Water Tank (X2)' 20 15
Water Tank (near stacker and stacker hoist) 120 40

To be removed during expansion of the Hanover Mountain Mine pit
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Table 6 S |Types and Areas within Proposed Mine Plan of Operation
Mine % of
Feature Soil Type Facility Area (acres)
Area
Santa Fe-Rock outcrop complex 31 32.2
Oro Grande-Rock outcrop complex 0.6 0.6
Gaddes-Santa Fe-Rock outcrop complex 43 43.6
Connecting .
Haul Road Encierro-Rock outcrop complex 18 19.7
Sampson-Dagflat complex 4 4.5
Santana-Rock outcrop complex 3.1 3.4
TOTAL 104
Pits-Dumps association 11 15.5
Santa Fe-Rock outcrop complex 66 93.1
Hanover
. Oro Grande-Rock outcrop complex 23 32.4
Mountain
Gaddes-Santa Fe-Rock outcrop complex 0.21 0.3
TOTAL 141
Santa Fe-Rock outcrop complex 34 0.6
North Bun_'den Oro Grande-Rock outcrop complex 97 18.5
Stockpile
TOTAL 19
Pits-Dumps association 0.06 0.02
Santa Fe-Rock outcrop complex 87 28.8
SWRDF
E . Oro Grande-Rock outcrop complex 11 3.6
Xpansion
Gaddes-Santa Fe-Rock outcrop complex 1.9 0.6
TOTAL 33
SWRD2F Dam Santa Fe-Rock outcrop complex 100 0.76
Santa Fe-Rock outcrop complex 51 6.86
Utility Oro Grande-Rock outcrop complex 8 1.1
Corridor Gaddes-Santa Fe-Rock outcrop complex 41 54
TOTAL 13
*Table includes all areas of facility including already disturbed
areas

**Obtained from Natural Resources Conservation Service Soil map
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Table 8 Building/Tank/Structure Closure Plan

Structure

EOQOY 2026 Closure Plan

Concentrate Storage Tank

Removed Prior to 2026

Diesel Tank

Removed at Closure

Fueling Station

Removed at Closure

Gate House

Removed at Closure

Magnetic Separator

Removed at Closure

Mill Building #1 and Concentrator

Removed Prior to 2026

Mill Building #2

Removed at Closure

Mobile Substation

Removed at Closure

No. 2 Mill Secondary Crusher Building

Removed at Closure

No. 2 Mill Stacker

Removed at Closure

Ore Bin (large)

Removed Prior to 2026

Ore Bin (large)

Removed Prior to 2026

Ore Bin (small)

Removed Prior to 2026

Pioneer Crusher

Removed at Closure

Primary Crusher

Removed at Closure

Pump House

Removed at Closure

Pump House and Shed for Thickener

Removed at Closure

Scale House (Guard Shack)

Removed at Closure

Small Truck Shop

Removed and Replaced Industrial PMLU

Stacker Hoist

Removed at Closure

Substation Industrial PMLU

Substation No. 2 Removed and Replaced Industrial PMLU
Thickener MCC Removed at Closure
Thickener MCC Removed at Closure

Thickener Tank (100-ft diam.)

Removed Prior to 2026

Thickener Tank (60-ft diam.)

Removed Prior to 2026

Water Tank (X2)

Removed at Closure

Water Tank (near stacker and stacker hoist)

Industrial PMLU

To be removed during expansion of the Hanover Mountain Mine pit
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Table 10 Proposed Interim Seed Mix and Rates

Speciesi Ii-ci)ffr;\ Duration | Seasonality | Rate*
Blu gramma (Boutelouagracilis) Grass Perelnnia Warm 0.25
Side-oats grama (Boutelouacurtipendula) Grass Perelnnia Warm 1.25
Green sprangletop (Leptochloadubia) Grass Perelnnia Warm 0.15
Plains lovegrass (Eragrostis intermedia) Grass Perelnnia Intermediate 0.06
Bottlebrush Squirreltail (Sitanionhystrix) Grass Perelnnia Cool 1.25
New Mexico feathergrass (Stipa neomexicana) Grass Perelnnia Cool 1.75
Streambank wheatgrass (Elymuslanceolatus) Grass Perelnnia Cool 1.5
Apache plume (Fallugiaparadoxa) Shrub Perelnnia NA 0.09
Mountain mahogany (Cercocarpusmontaus) Shrub Perelnnia NA 1
Winterfat (Eurotialanata) Shrub Perelnnia NA 0.6
White prairie clover (Dalea candidia) Forb Perelnnia NA 0.15
Globe mallow (Sphaeralcea sp.) Forb Perelnnia NA 0.1
Blue flax (Linumlewisii) Forb Perelr‘”ia NA 0.15
Total Pure Live Seed (Ibs/ac) 8.3

* Seed mix and rates subject to change based on future investigations and availability. Alternate or
substitute species lists are available in the MMD Permit GRO02RE. Rate is in pounds of pure live
seed per acre; Substitutions may change seeding rates

NA- not applicable



Table 11 Pr posed Plant Diversity Guidelines
Class Seasonality Number Minim;;:ccc))::’zl:)rrence
Perennial Grass Warm 3 1
Perennial Grass Cool 2 0.5
Perennial Grass NA 2 1
Perennial Grass NA 2 0.1
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Table 15 Closure Schedule

Facility* Anticipated Duration (Years)**

South Waste Rock Disposal Facility 2.5
Low Grade WRF and High Grade Ore Stockpile 2.5
Main Tailings Impoundment and Reclaim Pond 2

Magnetite Tailings Impoundment 1.5
Hanover Mountain Deposit 3.5
Surface Impoundments 0.5
Haul Roads 0.5
Exploration Roads 0.5
Pearson-Barnes Mine Area 0.5
Continental Pit 1.5
North Overburden Stockpile 2.5
South Overburden Stockpile 2.5
Overburden Stockpile 1, 2, 3,4, 5 1.5
Top Soil Stockpile 1.5
Water Management 12
Building/Structural Demolition (non-Industrial PMLU Areas) 2.5

* Reclamation is not to exceed 200 acres/year

** Estimated duration for reclamation does not include regulatory design
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GEOLOGY LEGEND: See Figure 11-B For Area 1
See Figure 11-C For Area 2
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clay, and lenses of gravel in Sapillo
Creek and Mlmbres River valley‘ locally includes talus deposits as
much as 50 ft

Talus deposits (Holncene and Pleistocene)—Slope debris, cones, and

Basalt flow:

sheets composed of ers and large blocks of limestone,
sandstone, conglomerate, basalt, and rhyolite tuff in a sand, gravel,
and silt matrix

Older alluvium deposi L

of subrounded to angular boulders, cobbls, and pbbles of al older
rock in the area in a pebble, sand, and sil

Conglomerate (Plcistacens and Phiocene)-Coarse conglomerate
and fanglomerate. Boulders, cobbles, and pebbles of andesite, quartz
diorite porphyry, and quartz diorite with minor quartzite, limestone,
and shale enclosed by angular 10 subangular sand and smll pebbles
cemented locally by argillaceous and calcareous matri

western margin of trough of coarse detritus deposited along Mimores
River valley and Sapillo Creek. Largest boulders as much as 3 ft in
diameter; fragments average 3 to 6 in. in diameter.

Cisof consoldated fanglomerates i Allie Cangon grade trom
ighly indurated rock, in contact with older rocks, to poorly
consolidated rock east of the confluence of Allie Canyon and the
Mimbres Valley. Interstices of indurated fanglomerates filled with
fine-grained calcareous and argillaceous cement

Lenses of bedded conglomeratic arkose, exposed southwest of
G.0.S. ranch, 70-80 percent angular to subangular quartz and 20—
30 percent feldspar and pumice fragments. Poorly defined lenticular

wers of well-rounded cobbles and pebbles grade laterally and
vertically within bedded arkose. Bedding of fanglomerate more
distinct eastward; quantity and size of fragments decrease with
concurrem increase in quantity of sand
and Pliocene)—Dark h-gray basalt

lows mlzrbzdded vith Gia Conglomerate; made up of lagocise,
olivine, and pyroxene. Thin sections of two specimens show basalt to
be about 60 percent labradorte microles (0.2-08 mm in ength)
and about 40 percent olivine and pyroxene. Olivine is extensively
altered to iddingsite; pyroxene partly altered to bastite. Plagioclase
unaltered or only slightly altered to fine, flaky, unidentified clay
mineral; magnetite granules sparsely disseminated  throughout
basalt

pebbles, cobbles, and a
o bolders of saecs and rhyolite in light-brownish-gray volcanic
sand matrix; crudely bedded and crossbedded. Interbedded with
basaltic- andesite flows (Tba) in western and central parts of
quadrangle. Interlayered arkoses are thin bedded and consist of sand
and siltsized grains of dark-gray basalt and light-gray rhyolite and
nit deposited during period of repeated displacement of
basaltic-andesite flows. South of Deadman Canyon fault, conglomerate
has been repeatedly displaced to various levels and periodically
eroded before d of basaltic-andesite flows. Unit
S0 to 35 much a5 300 ft thick In most aress, fault blocks were not
tilted by repeated fault movement; however, at head of Skates
Canyon, aulted blocks of conglomerate are tied a3 much as 30°
dark-

b h-black

afew
of areen. chvme. light-gray p\aglodase. and ightareen pyroxene in
an apl
onder of abundance! Iabradonte microlites from 01 to 0.4 mrm in
length, granular clusters of pyroxene from 0.1 to 0.3 mm across,
fibrous iddingsite less than 01 mm in length, fine granules of
magnetite. Texture of groundmass ranges from trachyfic to inter-

plagioclasemakeup 5-15 percent of rock Most abundant phenocrysts
are darl green cquant crystals of olvine that range from 02 to2
across and make up 1-10 percent o the ok Olune s ronrich
fagaite with paralle extinction and a —2

altered to iddingsite that occurs as v

pseudomorphs. Thin selvages of magnetite and granular pyroxene
coat a few olivine crystal faces. Clinopyroxene, or rarely twinned
orthopyroxene makes up about 1-3 percent of the rocks, occurs as
euhedral to subhedral prisms averaging about 0.5 mm across, are
unaltered, except for mild chloritization. Clusters of pyroxene grains
les than 0. mm across are diseminated throughont groundmass.
Flows ar with and arkose.
Tops of flows marked ether by thinlaersof flow brecciaorvesicular

fanglomerate, conglomevaie, and oasal m weet and southwest pars
of quadrangle and on an erosional surface cut on older sedimentary
and intrusive rocks near southem boundary. Flows are as much as
800 ft in thickness

Augitebasalt flows (Oligocene)—Dark-gray, vesicular and amygdaloidal

porphyro-aphanitic rock consisting of about 10 percent phenocrysts
of augite, hypersthene, hornblende, and a few feldspar crystals in an
aphanitic groundmass. Augite is unaltered, except a few grains show
thin coatings of magnetite. Hypersthene is mostly altered to
pseudomorphs of bastite. Alteration of hornblende ranges from
Sightly chloritized grains o pseudomorphs of leucoxene and iron
onide, Labradorite phenocrysts are unaltred, bt are strongly
corrodedby Th
hypocrys(a]hne to glass and consists of microlites of edorns
mostly less than 0.3 mm in length. Granular magnetite i disseminated
in groundmass and the vesicles are partly coated by cryptocrystalline
quartz and clear chalcedony. Flows rest unconformably upon

d .andare

onolder an
truncated by the present erosion surface

Basalt porphyry

Gravel unit

eposits ( and arkosic sands
interbedded with Tba, Tpb, Tgt, and Trt volcanic rocks. Exposed on
steep slopes along north slopes of Allie Canyon and northward to
Cottonwood Canyon, and along upper slopes at head of Bear,
Deadman, Allie, and Skates Canyons. Lithology ranges frommassive

eastern part of quadrangle,

Conglomerates consist of cobbles, pebbles, and a few boulders of

subangular to subrounded igneous rocks, with minor amounts of

limestone, sandstone, siltstone, and shale in a sand- and silt-sized

quartz, feldspar, and pumice matrix. Arkose consists mostly of

moderately well sorted angular to subangular quartz, feldspar,

pumice,and. minoe amount ofdark meficand besoh greins, Deposts
by b:

overlie thyolite mus older szdlmzniary, and \gnzous rocks
flows (Oligocene)—Medium dark gray on Troeh break,
weather dark gray, and are made up of about 50 percent phenocrysts
of plagioclase and mafic minerals in a fine-grained to aphanitic
groundmass. Plagioclase phenocrysts make up about 40 percent of
the rock and are mostly euhedral prisms 2 to 4 mm in length. Some
crystals are zoned and range from andesine to labradorite, but most
are labradorite. Mafic phenocrysts are about 6 percent augite, 2
percent olivine, and 1 percent hypersthene. Augite is unaltered and
mm across. Ol t completely
altered to iddingsite. Hypersthene, partly altered to fibrous bastite,
occurs as elongate prisms that show a pale-green pleochroism an«
—2V of 50° The groundmass is composed mostly of microlites of
labradorite about 0.3 mm in length arranged in a poorly developed,
felted texture. lron oxwde and granular olivine and augite are
In the art of
quadrangle, |he basall porphyry flows are interbedded with fan-
glomerates of Oligocene age; elsewhere they were deposted on an
d rhyolite tuff. L
overlai n by basaltic andesite flows and fanglomerate. Basalt
flows apparenty thin nortiuuard and thichen o soathwest ard wet
Thickness of porphyzitc basalt flows ranges rom O o sbout 350 n

bedded and crossbedded conglomera(e and terbeds. of arkosi
sandstone. Conglomerates composed of well-rounded cobbles and
pebbles of basalt and rhyolitein @ matrix of sand and siltsized grains
of basalt and rhyolite
medium-grained arkose consisting mosily of quartz, feldspar,
pumice, and a few dark-gray mafic grains. Fluviatile sandstone and
conglomerate interbedded with rhyolite tuff (Trt) occur within fault
block in west-central part of quadrangle

T | Rhyolite tuff (Oligocene)—Composed of two cooling units of welded
tuff. Uppe

e |

Ka

 unit is a lavender, gray, and white crystal vitric tuff, and
lower cooling unit i black, maroon, brown, and pink welded crystal
vitrictuff. Tuff forms cliffs and steep slopes along upper reaches of the
Allie Canyon and in central part of quadrangle where itwas deposited
on an early Tertiary erosion surface cut on sedimentary and igneous
rocks Tertiary temrain was dominated by north-south ridge extending
Rita
Lowerunit more than 550 ft thick on lowlands to north, east, and west
of this ridge; tuff thins toward rising topography of early Tertiary
terrain with only thin coating of welded tuff deposited along upper
slopes and crest of ridge. Surface of lower unit was then trenched
during brief period of erosion, and tuffaceous conglomerate was
locally deposited on eroded surface. Upper unit was deposited as an
ash flow ranging in thickness from a few tens of feet alongthe higher
topography to as much as 360 ft near the head of Allie Canyon.
The upper ash flows are light-lavender, light-gray, and white
crystal-vitric tuff. The basal part of the unit consists of light-lavender,
dense, partlydevitrified, welded tuff;this unit grades upward through
lightgray.granular, partaly devitifie, lighty welded tuf nto an
upper white, earthy, intensely devitrified unwelded tuff. The basal
Iovonder uff s avirc-crystalggregatemade up o about 15 percent
crystals and crystal fragments of oligoclase, 2-5 percent sanidine,
about 7 percent quartz, and 2 to 3 percent biofite in a partly
devitrified matrix of randomly oriented fragments of pumice and
shards. Oligoclase crystals arerimmed by potassic feldspar. The outer
edges of the reaction rims are made up of serrated crystals grown at
right angles to th fractur faces. These serated potassic fekdspar
intoa core
of twinned oligocase. The Buctes crystals have ims of magnetit that
grade into leep-reddish-brown biotite. The matrix
consists of partially devitrified pumice and shards; the welded matrix
of the basal layer grades upward into devitrified unwelded matrix
composed of angular cusp-shaped, Y- and X-shaped shards, and
pumice fragments. The glass fragments are devitrified to a fine
crystalline mesh of quartz and potassic feldspar. Some of the angular
fragments and thin threads of glass are devitrified to fine combs of
quartz and potassic feldspar arranged at right angles to the
boundaries of the fragments. Some of the shards and glass threads
have central cavities that are lined with druses of tridymite
The basal part of the lower cooling unit is an undevitrified black,
maroon, reddish-brown, and pink, glassy, intensely welded tuff that
grades upward through a 10- to 20-ft-thick zone of light-red partly
devtrfed tulfinto o strongly devtrified ight-pink welded tff that
contains a few scattered subangular to rounded fragments of
andesite. The upper 3.4 it of the lower unit contain about 20 to 30
percent rounded andesite fragments. This tuff is generally massive,
Eowing only crudely developed horizontal Jayering, & weathers by
exfoliation to massive subrounded or rounded st
Thinsections of the basal parof he ower i show to be about
40 percent oligoclase (Ang), 5 percent sanidine, 3 percent quartz,
and 1 percent biotite crystals in a compacted mass of pumice and
shards. The oligoclase fragments range from 0.5 to 1.5 mm across;
few are zoned; compositions range from sodic-oligoclase to sodic-
andesine. Oligoclase in the overlying pink devitrified tuff s altered to
bladed rims of potassic feldspar grown at right angles to the crystal
and the fracture faces of the oligoclase. Quartz occurs as corroded
grains ranging from 0.3 to 2 mm across; sanidine occurs as crystal
fragments, either unaltered or only slightly corroded, from 05 to 2.0
mm across. Inthe devitrified areas of the upper part of the lower tuf,
jotite occurs as conspicuous golden crystals with a metallic luster,
with magnetite along the cleavage planes and as rims around cores of
deep-reddish-brown biotite. The altered biotite crystals have brownish-
red to orange pleochroism and —2V's ranging from 5° to as much as
40°. In the lower undevitrified layer of black, brown, and maroon tuff,
bioit occurs as back uirous crystal, n hin sections deep-olve:
ut2° t05°. The matrix of
the crystalvitric i maes up about 35 to & percent of the rock and
s composed of shards,purice, and fne itric dust, ranging romsiz s
below  the microscopeto
across; most fragments are 1 to 2 mm across, and con:
potassium-bearing glass et s Dartilly devitrifed to a very fine
crystalline aggregate consisting mostly of quartz and some potassic
feldspar. The degree of compaction and welding diminishes upward
from the baszl part of the lower tuff

Quartz latite and latite porphyry (lower Tertiary)—Occurs as northeast-

trending dikes and a pluton in southern part of quadrangle. Dikes
range from 0 10 about 50 ft in width and are traceable for as much as
1,500 ft alongstrike. The pluton is about 500 ft across; crops out on
northeast slope of Shingle Canyon. Wall rocks are virtually unaltered
by contact metamorp ism.

he quartz latite porphyry is dark gray, made up of about 60
percent othedral feldepar, homblende, and biotite phenocryts n
medium-grained groundmass consisting mainly of plagioclase and
hornblende and some quartz and potassic feldspar.

Plagioclase phenocrysts make up about 35 percent of the rock
and are zoned euhedral crystals ranging from 2 to 6 mm in length.
Crystals range from oligoclase to sodic andesine and have an average
composition of calcic oligoclase. About 15 percent of the rock
consists of euhedral prismatic phenocrysts of green hornblende
ranging from 3 to 8 mm in length; some are slightly altered to
penninite. Tabular crystals of unaltered biotite compose about 5-10
percent of rock and range from 3 to 5 mm across

The groundmass makes up about 40 percent of rock and includes
oligoclase, hornblende, and subordinate amounts of quartz and
potassic feldspar. Plagioclase comprises about 60 percent of
groundmass and is slightly altered to fine platy sericite and clay
minerals. Hornblende makes up about 30 percent of matrix; occurs as
elongate prisms rangingfrom 05 to 1.5 mm inlength and s aleredta
penninite ar e. Approximately equal volumes of anhedral
quartz and poiass\c leldspar constitute remaining 10 percent of

o amhedral chyatals 02-04 mm across and i Ie clouded by i
micaceous clay minerals. Accessory minerals are apatite and
zircon.

Two dikes of relatively quartz-poor porphyrmc Iame exposed on
divide between Bear and anyons; dikes m0to30 ft
across and are traceable for as much as 800 ft along smke They show
indistinct porp!
brown biotte and inconspicuous very light gray plagociase setin &

very light gray to

mai
" Plagiocase, otite bout
30-40 percent of rock P\agmclase phenocrysts are the most
abundant and are pervaded by microscopic flaky sericite and clay
minerals that are in part replaced by calcite. Biotite is completely
altered to aggregates of clay minerals, sericite, chlorite, and calcite.
toclotsof |
an unidentified opaque mineral. A few quartz phenocrysts are
frosted and corroded o

3 mm across. Groundmass is made up principally of a mosaic of
plagiclase sty ltredo calie, cay,sricte, and minor amounts
of qua

Te

erakonits e the Cotorade Facmatin e somon: part of
quadrangle. Porphyry is medium gray to medium greenish gray with

5 mm phenocrysts of light-gray to white feldspar, dark-gray
homblende and biotite, and a iew quartz gl s in a medium-gray to
Phenocrysts
Lo up oot 301630 percent of rock: hornblende makes up
from 1 to 10 percent, and feldspar makes up about 25-60 percent,
and it is mostly altered to epidote, sericite, albite, and unidentified
clay minerals. Green hornblende occurs both in the groundmass as
fine laths and as euhedral phenocrysts and is partly to completely
altered to epidote, calcite, chlorite, and aggregates of secondary
biotite. Euhedral phenocrysts of biotite are altered to chlorite,
epidote, and minor amounts of leucoxene, sphene, and magnetite.
Accessory minerals are sphene, magnetite, and apatite. Dike ranges
from 20 to 60 ft wide and is mapped from the southern boundary of
the map northward for about 1,700 ft, where it passes under basaltic
andesite flows

Jppe )—Occurs as a dike

2):
90 ft wide that can be traced for aboui 300 ft along strike, where it
becomes asill 50-200 ft thick in the Oswaldo Formation. Limestones

The homblende trachyte porphyry s inensely atered to
brownish-yellow to brownish-gray rocks with numerous elongate
prismatic phenocrysts of Rornblende and dulluhite feldspar wetin

millimeters inwidth and from 1 10 25 con i length, make up about 15
percent, and zoned plagioclase phenocrysts 2-3 mm long, with an
average composition of oligoclase (Any), make up about 10-15
percent of rock. Phenocrysts and matrixare propylitized and altered
to epidote, sericite, chlorite, biotite, calcite, and minor amounts of
dlinozoiste. Homblende is completely alired to pseudomorphs
ssisting of cores of epidote, chlome and calcite and reaction rims
of yellowlsh vbrown biotite. Phenocrysts of oligoclase are altered
principally to minute flakes of sericite. The porphyry contains about
1-3 percent quartz as anhedral granular aggregates in groundmass.
Groundmass makes up about 75 percent of rock and consists
principally of potassic feldspar, plagioclase, and quartz. Potassic
feldsparis altered to fine platy sericite, reddish-brown biotite, and fine:
granular calcite. Accessory minerals are zircon, apatite, and magnetite
iled border zone of ill is 1-3 ft thick, and is gray aphanitic
porphyry less intensely altered than the interior. Epidote and biotite
are nearly absent, and hornblende phenocrysts are altered to.
pseudomorphs of penninite, leucoxene, and calcite

| Augite-homblende diorite porphyry (Upper Cretaceous?)—A pluton

of augite-hornblende diorite porphyry crops out at head of Shingle
Canyon in southern part of quadrangle. Upper contact of pluton
ith beds

of the Colorado Formation. Pluton is cut off on northeast by Mimbres
fault; lower limit is not exposed Pluton apparently thickens
southwestward and attains a maximum exposed thickness of about
400 ft at its termination on the Barringer fault. Borders of the pluton
are chilled against overlying shale beds, which are altered to dark-
gray banded silicate hornfels. A faulted northwestern extension of the
pluton splits into a dike and a sill; dike trends north and is cut off by
Mimbres fault, and sil continues northwestward and is covered by
volcanic rocks.

The pluton is a brownish-gray porphyry containing prominent
phenocrysts of green augite, milky-white feldspar, and elongaled
prisms of ina round-
Tots. Rock s made up. of about 15 percent augte, 15 percent
plagioclase, and 5 percent hornblende phenocrysts embedded in a
groundmass of andesine, microlte, quartz, and augite. Augite

twinned an

Most crystals are ural
penninite, and calcite. Some augite crystals are rimmed by uralite
with cores of epidote, penninite, and calcite. Andesine phenocrysts
rangein ize from 0.1 to about 2 mm inwidth and are party altered to
sericite or mlnerals

are altered mostly to minor amounts of epidote and
calcite. Gmundmass Consists of elted andesine microles ranging
from about 0.05 to 0.1 mm in length, granular augite, and anhedral
quartz. Augite is strongly epidotized and andesine microlites are
pervaded by fine micaceous sericite and clay minerals. Accessory

i e l i through d includ

g
—__ slender prisms of apatite, anhedral zircon, and iron oxide

Kl | g1 porphyry (Upper q

= diorite porphyry occurs as sills and laccoliths in the Abo, Syrena, and
Oswaldo Formations. Principal outcrops are along north and south
slopes of Allie Canyon in central part of quadrangle. Sills range from a
few feet to at least 200 ft in thickness and can be traced for distances
ranging from about 600 ft to 1 mi

O

light

greenish gray, but weather to reddish gray. Thin sections show about
30-60 percent phenocrysts of plagioclase and hornblende in a fine-
grained, crudely felted groundmass of plagioclase and quartz
Plagioclase phenocrysts make up about 35-40 percent of rack and
range from 0.3 to 3.0 mm in length; a few zoned crystals range in
composition from andesine to labradorite, but most are andesine
(Ang). Plagioclase phenocrysts are slightly altered to epidote and
sericite, and rarely to albite. Hornblende phenocrysts are mostly 1-2
mmin length, buta few crystals are as much as 35 mm long. Nearly all
hornblende is moderately tostrongly altered to epidote and chlorite,
but some is altered to calcite and biotite
Andesine microlites in groundmass are altered to epidote and
minor amounts of an unidentified clay mineral. Quartz occurs as
anhedral interstitial grains between andesine microlites. Accessory
minerals are apatite, zircon, and sphene; apatite and zircon are
unaltered; sphene is mostly alteed o leucorene
uartz —C

per
diorite porphyry ocurs in sills, laccoliths, ks o St s connat
southern part of Alle Canyon quadrangle. Sills range in
hickness from & few feet o as much as 900 i
quartz diorite porphyry is coarse grained and greenish gray
with fine to medium-gtained, porphyritc hiled borders consiss of
about 50-60 lagioclase, quartz,
and bitite and fow orthoclase crystal as large s 75 mm across in
‘medium- to coarse-grained matrix of plagioclase, quartz, and potassic
feldspar. Chilled borders made up of 15-50 percent phenocrysts of
hornblende, plagiolase, auart, and biotte embedded i a fne. to
medium-grained matrix consisting of plagioclase, potassic feldspar,
and quartz. Accessory minerals include allanite, sphene, apatite, and
zircon. Plegockse phenocrysts are zoned andssin, rangig from
s, but most crystals are andesine (Ang). Some andesine in
coarse- gralned rocksis slightly altered to epidote, chlorite, and minor
amounts of calcite and sericite. Andesine in chilled borders is partly
altered to penninite and sericite and minor amounts of calcite a
epidote. Matrix is made up of andesine, hornblende, quartz, and
some biotite and potassic feldspar, and the grain size of matrix ranges
from about 0.1 to about 1.5 mm, the same size as the smaller
_ phenocrysts.
ke | Colorado
~ " and reddish-brown, thick- et momstones moroeddet i o o
massive ledges of light- brownish-gray arkosic sandstone, with
medium-gray shale partings. Exposed only in faulted blocks in
southern part of quadrangle in Shingle Canyon. Basal contact not
exposed and upper beds have been removed by pre-Olgocene
osion. As much as 1,000 ft thick in Shingle Canyon as
74| Abo Formation (Lower Permian)—Interbedded. mudstone. Sitstone,
imestone, and conglomerate, about 580 ft
per” sequence of sitstones intruded. byas.n or laccolith of
quartz diorite porphyry about 900 ft thick; siltstones above an
the porphyry are dense, reddish-orange rocks extensively silicified
and contain balls and irregular replacement nodules of epidote
Middle and lower parts of formation consist of 460 ft of reddish-
brown, purple, and red mudstones with lenses of limestone con-
glomerate. Lower mudstone sequence is displaced by a fault and
intruded byasill of quartz diorite porphyry about 315 ftabovebaseof
formation; the fault cuts out an estimated 200 ft of mudstone. The
mudstones contain numerous laminae, lenses, nodules, and ovoids
of limestone and silty limestone, and locally mudstones are cut by
numerous calcite veinlets. Limestone conglomerate consists of well-
rounded limestone pebbles and a few subangular to subrounded
fragments of dark-gray chert and shale in calcareous siltstone

Magdalena Group
yrena Formation (Upper Pennsylvanian)—Consists of an upper
froddishb I haleand i

shale and limestone. Lower beds of sequence consist of two 15-ft-
thick sets of calcareous shale beds separated by 7-ft-thick ledge-
forming beds of mottled, light-gray and tan, silty limestone. Lower-
most bed of formation is either a medium-dark-gray limestone bed or
a limestone conglomerate bed. A quartz diorite sill intrudes upper
part of formation about 45 ftaboveits base; sill is overlain by about 65
ftof interbedded light-gray limestone and silty, mottled, tan and light-
gray silty limestone
Jpper and Middle onsists of a

lower medium- to_thick-bedded limestone with shale_parti
middle thick-bedded cherty limestone, and an upper tan to light-gray
silty limestone; locally, uppermost bed is a limestone conglomerate.
The uppermost bed of the formation is a light-blue-gray, very fine
grained limestone, from 2- to 5-ft-thick, overlain by either a limestone
conglomerate bed or 2 medium-dark-gray limestone bed at the base
of the Syrena Formation. Base of formation not exposed.

swaldo Formation in Santa Rita quadrangle to the south ranges
from 405 to as much as 440 ft thick (Jones and others, 1967). In Allie
Canyon quadrangle 270 to 300 ft is exposed

- Contact—Dotted where concealed

Dashed where 3
concealed; bar and ball on downthrown side
— Strike and dip of beds

z"  Abandoned shaft

~+<  Inaccessible adit

X Prospect pit
MINERAL DEPOSITS
Mineral deposits occur principaly n the southern part of the quadrangle and
g faultsin the

of the Barringer fault, and as a oxwde
Thewidth the

so narrow and low grade that only small quantities of lead-zinc ores have been
commercially produced
The lead-zinc veins range from 0 to 1 ft in width and are as much as 100 ft long,
The veins are composed of about 90 percent quartz and about 10 percent sulfides that
are made up of appro)ﬂmalely Equal leumes of galena, sphalerite, and pyrite. The
pink crystals few millimeters to as much
as0.5in.in lenglh Numeroue vugs are e imed wih fne druses of guantz or quat and
sulfides. Golena and sphalerite commonly crystallize together, with subsidi
amounts and occur a5 crystal agaregates dissemimated throughout the
central pans ‘of the quartz veins, Pyrite is sparsely disseminated across the vein, but
concentrated mostly near the edges of the vein in discontinous zones parallel to the
imonite and manganese oxide (wad) are common i the oxidized

 The wal Tocks of lead-zinc veins are shattered over widths ranging from a few

3 with minor rals;
and cul by stringers of quartz and pyntelha! extend from a few inches to 2 ]l Iaterally
from the veins into the shattered walls.

Irregular bodies of Ieit din fopen pitsanda
shaftin the northeast part of sec. 35, T. 16 S., R.12 W, and occur in veins and irregular
lenses that extend laterally up to 10 ft from the veins into the limestone wall rock, and
are from a few feet to as much as 30 ft in lengtl
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EXPLANATION

I

Younger alluvium
S el A R gt comicnl
relations are h

o

Hillside rubble and talus

o
|

Older alluvium
Gravel and sand cemented with quartz and iron ozides

UNCONFORMITY
Tme
Semiconsolidated gravel deposits in the Mimbres Valley

t equivalent to Gila Conglomerate

UNCONFORMITY.

o

L -

Basaltic andesite plugs and dikes
tic

Flows and tuffs

Probable feeders of basalt
‘andesite flows (Tba)

basatic andevite south of
the Chino mine.

Gravel and boulder deposits
I northavest part of quadrangle

DISCONFORMITY

Wi gad s empugei hoiite

indurated gy 5 xop squivatent o
‘Boz Canyon Rhyolite Tu(fof El
o5 inichstone o bave, lcatty
overlain by sandatone |

Nun Rhyolite Tuff!
Massive welded and cemented ash
flow ranging in composit
quartz latite to rhyolite

Rhyolite tuff
Ty Lot G T

Felsitic rhyolite plugs and dike
Relative age not

ion from (Tba) in northern part
e e fiocene ?) age.
Rhwolite Tuff Has tezture of shallow intrusive

Sugarlump Tuffs?
Thin-bedded pumiceous rhyolite
wffs; brown sandstone containing |
clinoptiloite locally |

Rublo Pesk Formationt
onglomerates and gravels;
o, rhvodacte-quarte atitefiows )

orsconFoRMITY

K/

Rhyodacite porphyry plug and dikes

Plug underlies B
of Wimsattville (Tw), ~ Includ
of Lasky (1936) with sparse phenocrystal q

Quarta latite porphyry dikes aad pugs
e
e
i = ceker b i’ sV
excent 0 the Turnerville and_Republic dike
aystems (Ttr) and those at Copper Flat. Not all of
ezactly same age

Conglomerste westof Wimsatevile
Contains fragments of quartz latite porphyrv (Tt
To o nitruded 5y quartz latite poryhyry plug (Tia)
south of Oswaldo No. 1 shaf; it is aleo intruded by
plugs and dikes of rhyodacite porphyry (TH)

&

Quartz latite porphyry of Turnerville and Republic

Line pattern indicates southeast facies of Turnervile.

Possibly as old as the quartz monzonite porphyry
the Santa_ Rita_stock (Tsa) or the granondiorite
porphyry dikes (Te)

a

Quartz monzonite porphyry dikes

&

Granodiorite porphyry dikes
May include apophyses of Hanover-Fierro pluton and
Santa Rita stock

The

ﬁ

Granodiorite _porphyry of the Quartz latite porphyry at Copper
Hanover-Fierro pluton and Flat
apophyses

e ol e
Santa Rita stock and apophy;
One complez pluton and two dikes.
Relatve age uncertain but beween
hornblende quartz diorite (Kip)
n Cpoch of Aupogens
metallization; that i, before the
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