LAC MINERALS (USA) LLC

CUNNINGHAM HILL MINE RECLAMATION PROJECT
582 COUNTY ROAD #55

CERRILLOS, NM 87010

TELEPHONE: 505.471.0434

Fax: 505.474.8582

October 8, 2021

Carmen Rose, Permit Lead Carmen.Rose@ State.nm.us
Reclamation Specialist Mining and Minerals Division

Mining Act Reclamation Program 1

220 S. St. Francis Drive

Santa Fe, NM 87505

RE: Revised 2021 CCP update for MMD Permit No. SFOO2RE, LAC Minerals (USA)
LLC Cunningham Hill Mine

Dear Ms. Rose:

This letter is to re-instate a formal request to revise Permit No. SFOO02RE by updating the
Closeout/Closure Plan (CCP) for the LAC Minerals (USA) LLC, Cunningham Hill Mine
Reclamation Project. On October 9, 2020, the New Mexico Mining and Minerals Division
(“MMD”) received an updated Closure/Closeout Plan (“CCP”) from John Shomaker &
Associates, Inc. (JSAI) on behalf of LAC Minerals (USA) LLC (“LAC”). Attached is a
revision to the October 9, 2020 CCP. The updated and revised CCP details the scope of
work for closure/closeout of the Cunningham Hill Mine under the New Mexico Water
Quality Act and the New Mexico Mining Act. The Cunningham Hill Mine CCP update
reflects changes due to ongoing reclamation activities and the request for a pit waiver.

A draft of the public notice pursuant to 19.10.5.502.D(9) NMAC has been provided via a
separate email. It is our understanding, that the application fee for Permit Revision 20-1
received on August 7, 2020 will be applied to this Permit Revision Application submitted
by LAC.

A hard copy of the revised CCP report will be sent by mail. Do not hesitate to contact
me at (801) 990-4833 if you have any questions or concerns regarding this report.

Sincerely,

LAC Minerals (USA) LLC

Kevin Hamatake

Barrick Gold of North America, Inc.
Cunningham Hill
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Mining and Minerals Division
October 8, 2021
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CC: (electronic copies)
C. Burton, LAC
D. Wykoff, LAC

Bcc: (electronic copies)

Brad Reid, NMED GWB
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Gold Fields Mining Company, w/enclosure
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DEFINITIONS

AP-27 - the Abatement Plan for the Cunningham Hill Mine Open Pit Facility issued by the
New Mexico Environment Department

ARD - Acid Rock Drainage

AWS - Acid Wall Seeps

CHMRP - Cunningham Hill Mine Reclamation Project

CCP - Closure/Closeout Plan

Closeout Plan means the Cunningham Hill Mine Reclamation Project Closeout Plan submitted
February 1996 as a revision to permit SFOO2RE that provides a detailed description of
how disturbed areas within permit area will be reclaimed to meet the requirements of the

Act and the Rules. “Closeout Plan” also means those documents listed in Appendix A.

DP-55 - the Discharge Permit for the Cunningham Hill Mine Facility issued by the New Mexico
Environment Department

Important Species - a species which provides at least 1 percent absolute ground cover or
2 percent relative cover

JSAI - John Shomaker & Associates, Inc.
LAC - LAC Minerals (USA) LLC

MMD - the New Mexico Mining and Minerals Division within the New Mexico Energy,
Minerals and Natural Resources Department

NMAC - New Mexico Administrative Code
NAG - Non-Acid Generating material
NMED - the New Mexico Environment Department

NMMA - the New Mexico Mining Act, NMSA 1978, §69-36-1, et seq. (1993, as amended
through 1999)

NMMA Rules - Title 19, Chapter 10, Parts 1 through 14 NMAC, and any amendments thereto
NMOSE - New Mexico Office of the State Engineer

NMSA - New Mexico Statutes Annotated

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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NMWQA - New Mexico Water Quality Act

NMWQCC - the New Mexico Water Quality Control Commission, and the regulations
associated with title 20, Chapter 6, Parts 1 and 2, NMAC and any amendments thereto

NRCS - Natural Resources Conservation Service

Open Pit - the Cunningham Hill Mine Pit from which the ore bearing and non-ore bearing rocks
have been removed by surface mining

Open Pit Water Body - the surface water and groundwater that has collected in the
Cunningham Hill Mine Pit

Order - means the Director of MMD’s Order approving the Permit Revision 96-1
Permit - the original permit, SFOO2RE, issued to LAC by MMD dated August 31, 1995

Permit Revision (96-1) - the December 12, 2020 permit revision which sets forth and approves
a closeout plan for the Cunningham Hill mine

PMLU - Post Mining Land Use means a beneficial use or multiple uses which will be
established on a permit area after completion of a mining project.

PRP - Permit Revision Package

Reclamation - the employment during and after a mining operation of measures designed to
mitigate the disturbance of affected areas and permit areas and to the extent practicable,
provide for the stabilization of a permit area following closure that will minimize future
impact to the environment from the mining operation and protect air and water resources.

RUSLE - Revised Universal Soil Loss Equation

Self-Sustaining Ecosystem - reclaimed land that is self-renewing without augmented seeding,
amendments, or other assistance, which is capable of supporting communities of living
organisms and their environment. A self-sustaining ecosystem includes hydrologic and
nutrient cycles functioning at levels of productivity sufficient to support biological
diversity.

TDS - Total Dissolved Solids

Waste Rock Pile - all non-ore grade material from the Open Pit, exclusive of ore-grade material
sent to the ore treatment unit

WQA - New Mexico Water Quality Act NMSA 1978 §§74-6-1 through 74-6-17

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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CUNNINGHAM HILL MINE RECLAMATION PROJECT
CLOSURE/CLOSEOUT PLAN UPDATE

1.0 INTRODUCTION

The Cunningham Hill Mine Reclamation Project (CHMRP) is located in Santa Fe
County, approximately 6 miles south of Cerrillos, New Mexico. The project is located entirely
on private land on the East Ortiz Mine Grant. Figure 1 shows the regional location, and Figure 2
shows the LAC property boundary and reclaimed mine facilities. Gold Fields Operating Co.-
Ortiz (Gold Fields) conducted mining and processing at the Cunningham Hill Mine from 1979
until 1987. The mine ceased operation in 1987. The original closeout plan was submitted by
Pegasus Gold Corporation (Pegasus) and LAC Minerals (USA) LLC (LAC) in conformance with
19.10.5.506 NMAC and the New Mexico Mining Act (NMMA) Rules. Subsequently, the New
Mexico Mining and Minerals Division (MMD) issued Permit No. SFOO2RE. In a letter dated
September 26, 2019 to LAC, the MMD requested an update to the CHMRP Closure/Closeout
Plan (CCP). This updated closeout plan addresses reclamation necessitated by Gold Fields'

mining and processing operations under the responsibility of LAC.

1.1 Purpose of Plan

The updated CCP describes closure, remediation, and reclamation actions which LAC
will take for those areas not yet fully reclaimed. Figure 3 is a site map showing the facilities that
have undergone reclamation and financial release, and the facilities not yet fully reclaimed. The

primary facilities requiring additional reclamation include:

1. Open Pit

2. Waste Rock Pile

3. RO Pond

4. Dolores Gulch Acid Rock Drainage (ARD) treatment system

CHMRP will be completed to the standards set forth in 19.10.5 NMAC as well as New
Mexico Water Quality Control Commission (NMWQCC) regulations as specified in Discharge
Plan DP-55 and Abatement Plan AP-27.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Figure 1. Regional map showing the location of LAC Minerals (USA) LLC property, Santa Fe County, New Mexico.

JOHN SHOMAKER & ASSOCIATES, INC.
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Figure 2. Map showing access roads and mine facilities, Cunningham Hill Mine Reclamation Project, Santa Fe County, New Mexico.

JOHN SHOMAKER & ASSOCIATES, INC.
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Figure 3. Aerial photograph showing locations of Gold Fields operation mining and
processing units, and borrow areas used for reclamation.

JOHN SHOMAKER & ASSOCIATES, INC.
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1.2 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 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 4). The requirements of those laws are addressed in the conditions of LAC’s permits
SFO02RE (permit revision 96-1), DP-55 (renewal permit pending), and AP-27 (re-issued 2002).

1.3 Project History

Mining in the vicinity of the CHMRP dates back at least to 1828, when gold was discovered
by Mexican citizens. By 1865, the first stamp mill was operating in the Ortiz Mountains.
Numerous owners and operators explored and mined in the area before Gold Fields developed the
Cunningham Hill deposit in 1979.

Gold Fields developed and operated an open pit mine and processed the ore using cyanide
heap leach methods. Waste rock material mined from the Open Pit was placed in the Waste Rock
Pile. Ore was crushed and placed on an impervious asphalt leach pad, where it was leached with a
dilute cyanide solution to extract the recoverable gold. Following leaching, the spent ore was rinsed
with fresh water, removed from the leach pad, and placed in the Residue Pile. The mine operated
until 1987 under New Mexico Environment Department (NMED) Discharge Plan 55 (DP-55).

Following Gold Fields operations, the mining and processing units remaining at CHMRP
site included the Open Pit, Waste Rock Pile, ore treatment unit, Residue Pile, roads, and ancillary
units. Operations had disturbed approximately 305 acres. For several of these units—including
the Waste Rock Pile and the Residue Pile—groundwater is being remediated and protected under
plans approved in DP-55 by the NMED pursuant to the NMWQA. The locations of mining,
processing units, and borrow areas are shown on Figure 3.

Between 1996 and 2020, reclamation has been completed and financial release has been
issued for most of the disturbed areas created by the Gold Field Operations (Fig. 3). Significant
strides in groundwater and surface water remediation have been achieved, such as groundwater
plume clean up downgradient of the Residue Pile, reduction in ARD generated from the Waste
Rock Pile, reduction in contaminants in the Dolores Gulch groundwater plume downgradient of

the Waste Rock Pile, and ARD source controls for the Open Pit water body.

JOHN SHOMAKER & ASSOCIATES, INC.
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Remaining reclamation efforts are required for the following units:
1. Open Pit reclamation and water treatment as required by AP-27
2. Final cleanup of Residue Pile groundwater plume (DP-55)
3. Removal and reclamation of Dolores Gulch ARD treatment system (SFOO2RE, DP-55)
4. Final cleanup of Dolores Gulch groundwater plume (DP-55)
5. Open Pit Reclamation (Permit No. SFOO2RE)
6. Waste rock pile erosion repairs (Permit No. SFO02RE, DP-55)
7. RO Pond reclamation (Permit No. SFOO2RE, DP-55)

8. Residue Pile Remediation Treatment Ponds (Permit No. SFOO2RE, DP-55)

1.4 Description of Updated Plan

A significant portion of CHMRP has been reclaimed and released from financial
assurance (Table 1; Fig. 3). The updated plan addresses the remaining facilities undergoing final
reclamation efforts, which include the Open Pit, the Waste Rock Pile, ARD Treatment Facility in
Dolores Gulch, Freshwater Makeup Ponds, and plugging and abandonment of monitoring wells.

The acreage of disturbance is summarized in Table 1. This updated CCP also includes:

Appendix A - the NRCS soil survey information for the site,

Appendix B - an Updated Contingency Plan that describes measures which would be
undertaken to address certain probable or possible future environmental
conditions at CHMRP,

Appendix C - the CHMRP Forest Management Plan that addresses wildfire mitigation
measures, forest health improvements, and invasive species management,

Appendix D - photographs of the current open pit conditions,

Appendix E - Open Pit evaluation report that addresses revised open pit filling scenarios
and the revised AP-27 open pit remediation plan,

Appendix F - RO pond reclamation report that specifies closure design methods,
Appendix G - CHMRP revegetation monitoring procedures, and

Appendix H - report regarding justification for open pit waiver for self-sustain ecosystem
requirements specified by the MMD, and request for open pit waiver.

JOHN SHOMAKER & ASSOCIATES, INC.
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Table 1. Disturbed acreage summary table for
Cunningham Hill Mine Reclamation Project

. acreage
unit disturbed status
pit waiver requested for 14.53
acres; pending 19.60 acres
Open Pit 34.13 reclaimed; revised AP-27 open
pit pool reclamation plan in
progress
Waste Rock Pile 71 43 pending; largely reclaimed,
except for RO evap. pond
Residue Pile 47.82 reclaimed and released
Ore Treatment Unit and surface facilities 75.02 reclaimed and released
borrow areas 120.70 reclaimed and released
primary access to
roads 11.60 remain for PMLU
ARD Treatment Facility 2.26 pending ARD mitigation
TOTAL 362.96
Total released 243.54
Total pending 107.82
Total to remain for PMLU 11.60

documents have been provided to the Mining and Minerals Division (MMD) of the New Mexico

Energy, Minerals and Natural Resources Department, provided to the NMED, or appended as

RO evap. — reverse osmosis evaporation
PMLU - post-mining land use
ARD - acid rock drainage

Documents cited in this CCP are incorporated by reference.

part of this updated plan.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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2.0 PERMITS AND REGULATORY REQUIREMENTS

Section 69-36-11B(3) of the NMMA requires that the CCP specify the work to be done
within a specific time frame that, if followed, will reclaim the physical environment to a
condition that allows for the reestablishment of a self-sustaining ecosystem following closure,

unless the Director waives the requirement to achieve a self-sustaining ecosystem. The CCP is

required under 19.10.5.506 NMAC to contain:

1. a description of the work proposed and a schedule showing the incremental
work to be performed and the time required for various phases of the closeout,

2. alist of all state and federal permits required and evidence that they have been
issued or a schedule of anticipated issue dates,

3. amap of the permit area, and

4. additional information needed for the Director to evaluate the plan.

A description of the work proposed is contained in Sections 5.0, 6.0, and 7.0 of this
updated CCP. A schedule for completion of the work to be performed in the closeout is
contained in Section 8.0 of this updated CCP. A list of all state and federal permits is provided
in Table 2. A map of the permit area is shown as Figure 2. Additional maps of the project area
are provided in other figures included in this updated CCP. Design limits and general
engineering specifications for the initial reclamation at CHMRP were submitted with the
original CCP.

The CCP presents all of the information required by NMMA Rule 5.6 and, if followed,
will achieve the requirements of Section 69-36-11B(3).

Discharge plan DP-55 has significant impact on the site groundwater reclamation
requirements. It sets forth the specific plan for implementing the NMWQA and the NMWQCC
regulatory requirements for protection and remediation of groundwater affected by the Waste
Rock Pile and Residue Pile.

Alternative Abatement Plan AP-27 sets forth the surface water and groundwater
protection standards and monitoring requirements for discharges associated with the Open Pit

water body.

JOHN SHOMAKER & ASSOCIATES, INC.
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Table 2. Summary of Cunningham Hill Mine Reclamation Project Permits

permit/approval

agency

purpose

Discharge Plan DP-55
(renewed 11/20/2020)

NMED Groundwater
Quality Bureau

discharges to groundwater from Residue Pile,
Waste Rock Pile

Abatement Plan AP-27
(update in progress)

NMED Groundwater
Quality Bureau

Open Pit surface-water standards and discharges
to groundwater

Cunningham Hill Mine
Reclamation Project
Permit

New Mexico Energy,
Minerals and Natural
Resources Department,
Mining and Minerals

Permit #SFO02RE, issued August 1995 for the
reclamation of disturbed lands related to the Gold
Fields mining operation to achieve self-sustaining
ecosystem status for the designated post mining

Division land uses of wildlife and livestock
e pit dewatering
e supply wells (PW77-1, PW79-2)
e diversion from Upper Cunningham Gulch
RG-32970, RG-3707-A, | Ny Mexico Office e Interceptor Wall ARD diversions

RG-18479, 4775, and
RG-36607

of the State Engineer

e Dolores Gulch recovery wells
e Residue Pile recovery wells

e  Guest House Well (RG-36607-POD?3)
approved 1997, amended 2015

National Stormwater

submitted Notice of Intent September 1992;

Discharee Permit U.S. EPA approval granted February 1993; modification of
& pollution prevention plan completed in 1996
NPDES Permit US. EPA permit for outflow from Open Pit into

Cunningham Gulch

Section 404 Permits

U.S. Army Corps
of Engineers

nationwide permits applicable to road crossings
and other disturbances

JOHN SHOMAKER & ASSOCIATES, INC.
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3.0 EXISTING FACILITIES AND CONDITIONS

For the updated CCP, existing facilities include those that require reclamation or

additional reclamation.

3.1 Location and Mine Permit Area

CHMREP is located on the northeast flank of the Ortiz Mountains, approximately 31 miles
southwest of Santa Fe and approximately 46 miles northeast of Albuquerque, New Mexico. The

legal description for the CHMRP area is as follows:
» An unsurveyed portion of Township 13 North, Range 8 East; and

» An unsurveyed portion of Township 13 North, Range 7 East.

The project is accessed by traveling south on Highway 14 from Santa Fe to County Road 55
and proceeding south on County Road 55 to the end of Gold Mine Road. Figures 1 and 2 show

location and access.

3.2 Description of Existing Mine Facilities
3.2.1 Cunningham Hill Mine Open Pit

The Cunningham Hill Open Pit is located on the northeast flank of the Ortiz Mountains.
Cunningham Hill forms the northeast side of the Open Pit. Excavation of the Open Pit began at
an elevation of approximately 7,200 feet above mean sea level (ft amsl) on the south slope of
Cunningham Hill. Mining ceased at the 6,665 ft amsl. Figure 4 presents a topographic map
showing existing access roads. Mining activities associated with the Cunningham Hill Open Pit

disturbed approximately 34 acres. The disturbed area now consists of:

1. reclaimed area around the Open Pit rim

2. Open Pit water body

3. access roads

4. areas to be reclaimed

5. 1inaccessible disturbed areas that are naturally reclaimed
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Figure 4. Topographic map of Cunningham Hill Mine Reclamation Project showing
DP-55 and AP-27 groundwater monitoring networks.
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The pre-mining surface elevation of groundwater in the Open Pit area was approximately
6,900 to 6,910 ft amsl near the center of the Open Pit and varied from about 6,925 ft amsl on the
upgradient south side, to approximately 6,895 ft amsl on the downgradient northeast side
(Hydro-Geo Consultants, Inc., 1994a). Dewatering from the open pit, PW77-01, and PW79-02
by Gold Fields during mining lowered the water level approximately 235 ft. The water level in
the Open Pit rebounded from 6,660 to 6,780 ft amsl in the 10-year period after mining ceased.
The surface elevation of the Open Pit waterbody was approximately 6,800 ft amsl as of
June 2020.

Following the cessation of mining from the Cunningham Hill Open Pit in 1987, there has
been localized raveling of slopes in the Open Pit, with the most pronounced area being the south
wall. A geotechnical investigation was conducted to evaluate the probable long-term stability of
the Cunningham Hill Open Pit slopes (Call & Nicholas, Inc., 1994). The Open Pit walls and
topography were examined and pre-mining geology reports were reviewed in support of the
study. The evaluation concluded that the current post-mining configuration is stable and that the
probability of the occurrence of a large-scale slope failure is low. As previously noted, localized
raveling of Open Pit walls will continue to occur naturally over time, with the upper south wall
already being predominantly a talus slope. Localized raveling will not impact post-reclamation
land uses or public safety.

Originally, it was predicted that the Open Pit would fill from the Upper Cunningham
Gulch surface water diversions to an elevation of 6,900 ft amsl in 35 years (Adrian Brown
Consultants, Inc., 1997). Furthermore, it was predicted that filling with stormwater would
inundate Acid Wall Seeps (AWS) and improve water quality. Secondary benefits of the Open
Pit filling included a more favorable Open Pit waterbody configuration for wildlife access. The
study concluded that the Open Pit waterbody would not become acidic with time and would not
detrimentally affect local surface and groundwater resources.

Infiltration of stormwater through fractures to the pit walls resulted in oxidation of
sulfides causing AWS and degraded the quality of the Open Pit waterbody. The original remedy
specified in AP-27 included Reverse Osmosis treatment to reduce sulfate and TDS
concentrations followed by filling of the Open Pit with stormwater. Reverse Osmosis treatment
was performed in 2002 and 2003. The treatment efforts were not successful for the long term
because of the lack of AWS source controls and effects of RO treatment method on open pit pool

water quality.
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JSAI (2011) prepared a revised Open Pit waterbody reclamation plan for AP-27 to
address source controls followed by treatment to meet AP-27 water quality standards. The
revised AP-27 remediation plan was approved by NMED (2012). Implementation of source
controls occurred between 2012 and 2018, and included: 1) repairs to the Upper Cunningham
Gulch diversion to mitigate the infiltration of stormwater into fractures that report to the open pit,
2) stormwater controls in and around the Open Pit, and 3) resurfacing access roads and some
bench areas with caliche. The revised AP-27 remediation plan does not rely on filling of the
Open Pit with stormwater to meet water quality standards; instead, the revised plan relies on
source controls to prevent AWS. As determined by long-term monitoring and model calibration,
the Open Pit water body has achieved near steady-state level at 6,800 ft amsl elevation (JSAI,
2011; JSAL 2020).

3.2.2 Reclaimed Waste Rock Pile

The Waste Rock Pile (Fig. 2) was created during the Cunningham Hill Mine Open Pit
and heap-leach operations between 1979 and 1987. The Waste Rock Pile contains overburden
(with disseminated pyrite) removed from the Cunningham Hill Mine Open Pit that was placed in
Upper Dolores Gulch. The Waste Rock Pile covers an area of about 72 acres.

Leachate from the Waste Rock Pile discharged to groundwater in Dolores Gulch during
the early 1990s. The leachate contained ARD with low pH, elevated total dissolved solids
(TDS), and elevated metals concentrations. The ARD Interceptor Wall was constructed at the
toe of the Waste Rock Pile prior to reclamation of the Waste Rock Pile in 1995.

Reclamation of the Waste Rock Pile included re-contouring, addition of lime to the upper
12 in. of scarified waste rock, placement of soil cover, construction of 5,000 ft of synthetically-
lined stormwater channels, and re-vegetation (Golder Associates and Schafer and Associates,
1993). Approximately 300,000 cubic yards (yd®) of rock-fill material were added to the Waste
Rock Pile for re-contouring. Lime was applied to the re-contoured surface at 20 to 60 tons per
acre, which resulted in an 8- to 10-in. layer. Approximately 155,000 yd* of imported cover soil
was spread evenly across the Waste Rock Pile resulting in an average thickness of 18 in. This
cover was applied in two “lifts.” The lower lift consisted of 6 to 8 in. of subsoil, which was a
coarser material high in natural lime, while the upper lift consisted of 10 to 12 in. of topsoil

composed of a sandy-clay loam.
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The Waste Rock Pile reclamation was completed around 1996, but the vegetative cover
did not mature until 2005. An RO evaporation pond was constructed on top of the Waste Rock
Pile as part of the Open Pit water treatment conducted in 2002 to 2003. Between 2011 and 2016,
significant improvements were made to shed stormwater runoff and reduce the potential for
cover erosion. The stormwater diversion features also assisted with reducing infiltration and
generation of ARD. During 2019, the East Groin stormwater channel was investigated and
found to be a potential source for infiltrated stormwater into the Waste Rock Pile (WRP). In
2021, repairs to the East Groin stormwater channel were made by filling voids in the East Groin
rip rap with a two-part polyurethane resin (Meridiam Partners, 2021).

The DP-55 groundwater monitoring system includes monitoring wells in Dolores Gulch
downgradient of the ARD Interceptor Wall and two wells completed beneath the Waste Rock

Pile. Monitoring wells are shown in Figure 4.

3.2.3 ARD Treatment Facility

The ARD treatment facility in Dolores Gulch is for treatment of intercepted leachate
from the Waste Rock Pile, which consists of ARD. The ARD is collected behind a grouted
Interceptor Wall in French drains, and reports to the ARD collection ponds. The collected ARD
is gravity-fed from ARD collection ponds, to ARD treatment ponds and evaporation ponds. The
ARD collection, treatment, and evaporation ponds are shown in Figure 3. The ponds are
synthetically-lined, with liners that are made of 80-millimeter high-density polypropylene
material. There is a network of monitoring wells downgradient of the ARD ponds that provide a
leak detection system.

ARD in the collection pond downgradient of the Interceptor Wall (sometimes referred to
as “pond A”) is transferred via gravity to a second collection pond (sometimes referred to as
“pond B”) adjacent to two ARD treatment ponds. Before the ARD collection ponds reach
capacity, the ARD is transferred to one of the two treatment ponds (synthetically-lined ponds
adjacent to pond B), where it is treated with lime solution. The treated water is released to the
two synthetically lined ARD evaporation ponds, located northeast of the treatment ponds, for
passive evaporation. A 1-ft freeboard is maintained in all ponds. Three recovery wells are
operated below the Interceptor Wall, and captured groundwater is discharged into ARD

collection pond A.
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To maintain capacity in the treatment ponds, sludge was removed and disposed of on top of
the Waste Rock Pile in a designated disposal area (see Fig. 3). The NMED approved the sludge
disposal plan as part of DP-55. ARD sludge was removed, disposed in the designated area, covered
and revegetated. Vegetation surveys have been performed to evaluate revegetation efforts.

Visual inspections of the recovery wells, collection lines, and lined ponds are performed
monthly (NMED, 2020). The visual inspection includes checking for the presence of leaks,
condition of liners and equipment, and pond freeboard. During times of excessive precipitation
events, more frequent visual inspections are made on the ARD flow, pond capacity, and freeboard.

In the event that the total storage capacity of the ARD system of 7.8 acre-feet is exceeded
and all treated ARD cannot be evaporated, LAC will discharge the excess treated ARD to the
permitted land application areas. The land application areas will only receive treated ARD on an
emergency basis, such as during high precipitation, to avoid overflows or spills at the ARD
treatment and evaporation ponds. The ARD flows to the collection pond and recovery wells are
measured or metered, and the volume of water collected is reported quarterly to the NMED as part
of the DP-55 monitoring report.

As a result of source controls implemented between 2011 to current, Waste Rock Pile ARD
flows have significantly decreased to where only ARD ponds A and B have been utilized for
discharge by evaporation. The lime treatment system and ponds have not been in use for over a

decade.

3.2.4 Access and Haul Roads

All haul roads associated with Gold Field operations have been reclaimed, and only
access roads remain at the site. As part of the CHMRP Forest Management Plan, access roads
will be maintained for County and State firefighting needs and Post Mining Land Use (PMLU).

Existing access roads are shown on Figure 4.

3.2.5 Ancillary Units

Remaining ancillary units include the Office/Maintenance shop building and surrounding
area (see Fig. 3). Ultilities constructed in support of the project include power lines, septic
systems, and a water distribution system for the Office/Maintenance shop building. The
Office/Maintenance shop building is a prefabricated structure located approximately 700 ft

southeast of the reclaimed leach pad.
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Previously existing aboveground tanks have been removed from the site. The tanks
included a diesel tank, and an unleaded gasoline tank located in the vicinity of the
Office/Maintenance shop building. The residual hydrocarbon-contaminated soils were excavated
and removed from the site. A letter report was submitted to NMED describing the results of
implementing the Corrective Action Plan (Camp Dresser & McKee, Inc., 1995).

The Office/Maintenance shop building and surrounding area has been designated for
industrial use during reclamation and post-mining land use (Approved in MMD Permit
Modification 17-1 for Permit No. SFOO2RE). No reclamation efforts are anticipated. Section 9.A.2
of Permit Modification 17-1 to Permit No. SFOO2RE requires a building inspection certification
once every 5 years for the duration of Permit No. SFOO2RE.

3.3 Past and Current Land Uses

The pre-mining uses of the land at the site were primarily livestock grazing, wildlife
habitat, and mineral exploration and development. Mineral exploration activity has occurred on
and off since 1836. Figure 5 is a July 8, 1958 aerial photograph of the Open Pit and Waste Rock
Pile areas prior to Gold Fields mining operation. Prior to mining, the Open Pit area was about
75 percent disturbed from historical mining, with about 25 percent undisturbed. Vegetation is
relatively sparse for the undisturbed area.

PMLU, as anticipated by this updated CCP, is and will continue to be for wildlife habitat.
Livestock grazing may occur in the future if landownership changes. Currently, no livestock

graze on the permit area.

3.4 Environmental Setting

The environmental setting of the CHMRP area is described in the site assessment
(WESTEC, 1994a) that was prepared pursuant to NMMA (69-36-5). The site assessment was
submitted to the MMD on July 7, 1994. Updated site assessment information was included in
the Permit Application (WESTEC, 1994b) submitted to MMD on December 29, 1994.

3.4.1 Topography

The CHMREP site is located on the northern flank of the Ortiz Mountains. The landscape
is classified as fault-block mountains with low-hill landforms (NRCS, 2007). Slopes range from
20 to 50 percent. Land surface elevation ranges from 6,500 to 7,500 ft amsl (Fig. 4). In general,

the topography is rugged with moderate to steep slopes throughout the permit area.
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Figure 5. Aerial photograph from July 8, 1958, showing historic mining disturbance
prior to Gold Fields mining operations.
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Cunningham Hill, Cunningham Gulch, and Dolores Gulch are the primary topographic
features in the permit area. Upper Cunningham Gulch, receiving watershed to the Open Pit,
includes an area of about 1,300 acres with an elevation range of 7,000 to 8,900 ft amsl. The

Waste Rock Pile and Residue Pile were re-contoured to match the undisturbed area topography.

3.4.2 Geology

The oldest rocks exposed in the CHMRP area are sedimentary rocks of the Cretaceous
Mesaverde Group. They range from coarse-grained quartzites to fine-grained argillites and shales.
Clastic sedimentary rocks of the early Tertiary Galisteo Formation unconformably overlie the
Mesaverde rocks. Igneous rocks ranging in age from 62 to 30 million years before present intrude
the Mesaverde and Galisteo section. Volcanics and volcanic-vent breccia associated with the
intrusives locally host sulfide and gold mineralization (Lindquist, 1980; Maynard, 1990).

The northeast-trending Tijeras-Golden fault system and the northwest-trending La Bajada
fault and dike trend converge in the Ortiz Mountains. Mineralization in the CHMRP area is
associated with a pipe-like body near the intersection of the Tijeras-Golden fault zone and cross-
cutting faults in Cunningham Gulch (Lindquist, 1980; Maynard, 1990). Mine dewatering
primarily occurred from the open pit, PW77-01, and PW-79-02 completed in the Golden Fault

zone. Some alluvium can be found along Dolores Gulch.

3.4.3 Climate

The project site is located in the Central Highlands climatic region of New Mexico. The
area has a mild, semi-arid, continental climate, characterized by light precipitation totals,
abundant sunshine, low relative humidity, and wide annual and daily temperature ranges.

Average annual precipitation for the Golden station, three miles southwest of the project
site, at an elevation of 6,650 ft amsl, was 12.4 in. for the period 1944 to 1981, and 16.42 in. for
the period 1979 to 1989 (NOAA, 1989). Most of the annual precipitation falls during the
summer rainy season. Summer thunderstorms are usually brief but intense, and occur when
moisture from the Gulf of California moves over the area. Annual precipitation measured at the
site has ranged from 7.49 to 18.55 in./yr, and has averaged 13.27 in./yr over the last 22 years.

Winter precipitation is caused mainly by Pacific Ocean storm fronts moving from west to
east. Most of the precipitation during the winter falls as snow. Average snowfalls for December
through February are 4 to 5 in./month; however, snowfall events over 24 in. have been measured.

In contrast, during drought years, a snowpack may not even develop.
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Potential evapotranspiration has been estimated from regional weather station data to be
57.1 in./yr on average. Potential evapotranspiration is the maximum evaporation and plant
transpiration that can occur given full availability of water, and is a function of geographical and
climatic conditions. Average temperatures at CHMRP in 2019 ranged from 32 degrees Fahrenheit
in the winter (January, February, and December) to 69 degrees Fahrenheit in the summer (June,
July, and August).

LAC maintains a weather station on top of the reclaimed Waste Rock Pile near the RO
evaporation pond, as well as a heated precipitation gage near the Office/Maintenance shop
building. Weather station data were submitted as part of the annual DP-55 report, which
primarily include temperature and daily precipitation.

Meteorological data for air quality baseline studies were collected during 1990 for the
area. The monitoring station is located approximately 1.5 miles north of the village of Golden
and approximately 1,000 ft east of New Mexico State Highway 14. Air quality in the project

area is characterized as rural with negligible urban effects.

3.4.4 Surface Water

Surface water in the CHMRP area is primarily in the form of ephemeral streams that flow
as the result of spring snowmelt and from summer rainfall.

In general, two watersheds contribute to surface-water flow in the CHMRP area: 1) the
Dolores Gulch and 2) Cunningham Gulch watersheds. Flow in these watersheds is intermittent
and no historical gaging stations existed. Runoff derived from Upper Cunningham Gulch
diverted to the Open Pit has been measured since 2011 at an established weir equipped with a
transducer (Table 3). Measured stormwater diversions are reported to the New Mexico Office of
the State Engineer (NMOSE).

Measurable flows from Upper Cunningham Gulch did not occur until after repairs were
made to the diversion channel in 2015 (Table 2). The relatively high flows recorded in 2019 are
likely a result of watershed thinning that occurred in 2018 combined with a few large
precipitation events.

The only permanent surface-water body at the mine site is the waterbody formed from the
Open Pit. The elevation of the water in the Open Pit in June 2020 was 6,800 ft amsl, equivalent

to a calculated water volume of about 190 acre-feet.
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Table 3. Measure flow from Upper Cunningham Gulch

Upper Cunningham Guich diversion
year channel weir flow (ac-ft)
2011 0.00
2012 0.00
2013 0.01
2014 0.00
2015 0.79
2016 0.15
2017 1.73
2018 1.54
2019 20.15
2020

ac-ft - acre-feet

3.4.5 Groundwater

Subsurface waters in the CHMRP area lie in the alluvium and in the deeper bedrock,
which consists of fractured weathered and unweathered igneous and sedimentary rocks.
Hydraulic conductivity and storage coefficient for the bedrock units is exceptionally low except
in the immediate vicinity of the fractured ore body at the Open Pit.

The groundwater is typically either a calcium-carbonate type, calcium-bicarbonate type,
or calcium-sulfate type. The variability in water type occurs mainly due to differences in
lithologies along groundwater flow paths. The DP-55 and AP-27 groundwater monitoring
networks can be referenced from Figure 4. Additional groundwater characteristics can be

referenced from DP-55 annual reports.

3.4.6 Soils

Soils in the permit area have been mapped by the Natural Resources Conservation Service
(NRCS) (formerly Soil Conservation Service). Figure 6 is an NRCS (2007) soils map for the
CHMRP area. The predominant soil type is the Pegasus extremely cobbly loam (map unit 514);
previously mapped by the NRCS as Rock Outcrop (SCS, 1975). Pegasus extremely cobbly loam
profile is typically less than 14 in. with the parent material consisting of slope alluvium and
colluvium derived from monzonite. The soil has a water holding capacity of 1.2 in., and is

considered well drained. NRCS soil survey information can be referenced from Appendix A.
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Figure 6. Soil survey map for Cunningham Hill Mine Reclamation Project, Santa Fe County, New Mexico.
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3.4.7 Vegetation

A vegetation baseline study was prepared for the CHMRP area (Elliott, 1991). This
study identified and sampled eight native plant communities for species composition, canopy
coverage, production, and the presence of rare or sensitive plants. The flora of the project area is
composed of elements typical of the Rocky Mountains, Great Basin, and Sonoran/Chihuahuan
Desert areas.

The lower elevations of the CHMRP area consist of blue grama grasses with less
dominant grass species such as ring muhly, galleta, and Western wheatgrass. Vegetation within
the mid-elevations of the project area include pifion pine, one-seed juniper woodland, Gambel
oak, hairy grama grass, and mutton grass. Vegetation at the highest elevations includes a mixture
of conifers such as pifion pine, Douglas fir, white fir, ponderosa pine, and Rocky Mountain
juniper. Dominant shrubs at high elevations include rock-spiraea, chokecherry, and mockorange.

Sensitive plants are those species listed pursuant to the federal Endangered Species Act
as threatened or endangered, or candidates for federal protection. In addition to federally
designated species, the New Mexico Forestry and Resources Conservation Division (1995) has
designated State List 1 species. State List 1 plant species are defined as follows:

» The taxon is listed as threatened or endangered under the provisions of

the federal Endangered Species Act (16 U.S.C. Sections 1531 et seq.), or
is considered proposed under the tenets of the Act; or

» The taxon is so rare across its range within the state and of such limited
distribution and population size that unregulated collection could
jeopardize its survival in New Mexico.

Surveys for threatened, endangered, and sensitive plant species were conducted in June
1991 (Elliot), in the vicinity of CHMRP. No federally threatened or endangered species were
found in the CHMRP area. Wright's fishhook cactus, a State List 1 species, was identified in the
Carache Canyon and Lucas Canyon areas of the Ortiz Mountains.

The NRCS (2007) includes the following potential native vegetation for Pegasus extremely
cobbly loam: two-needle pinyon, one-seed juniper, true mountain mahogany, blue grama, and

sideoats grama (see Appendix A).
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3.4.8 Wildlife

Wildlife populations and habitat were surveyed during 1990 and 1991 within proximity
to CHMRP (Metric Corporation, 1991). Three primary wildlife habitats were identified: pifion-
juniper woodland habitat, upper slope habitat, and drainage habitat. No evidence of golden eagle
nesting sites was observed in the environmental study area, which included the CHMRP site.
One golden eagle nest site is known in the Ortiz Mountains; however, it is several miles away
from CHMRP. Two red-tailed hawk nests (one abandoned), one possible Cooper's hawk
territory, and one flammulated owl territory were recorded on the south side of the Ortiz
Mountains. Wildlife observed within proximity to the project site are shown in Table 4, and
photographs can be referenced from Appendix D. No threatened or endangered wildlife species

were identified to occur within proximity to the CHMRP area.

Table 4. Wildlife observed within proximity to the
Cunningham Hill Mine Reclamation Project site

common hame scientific name

desert cottontail rabbit Sylvilagus audubonii

woodrat Neotoma lepida
black-tailed jackrabbit Lepus californicus
mule deer Odocoileus hemionus
cougar Felis concolor
bobcat Felis rufus

coyote Canis latrans

black bear Ursus americanus
skunk Mephitis californium

Bewick's wren Thryomanes bewickii

plain titmouse Parus inornatus

Rufous-sided towhee

Pipilo erythrophthalmus

mountain chickadee

Parus gambeli

red-breasted nuthatch

Sitta canadensis

white-breasted nuthatch

Sitta carolinensis

scrub jay

Aphelocoma coerulescens

Source: Metric Corporation, 1991.
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4.0 RECLAMATION COMPLETED

Mining at the Cunningham Hill site ceased in 1987. Reclamation activities completed
thus far for the Waste Rock Pile include grading, recontouring, placing soil cover, revegetating,
diverting surface waters around and away from the Waste Rock Pile, re-completion of the Upper
Cunningham Gulch surface-water diversion to the Open Pit, and stormwater controls within the
Open Pit watershed. This work has been conducted pursuant to discharge plan DP-55 under the
supervision of NMED to satisfy the requirements of the NMWQA and NMWQCC regulations.
In addition, LAC has regraded and seeded the original borrow area; removed the crushing
facilities; and removed the metallurgical laboratory and the process plant.

Reclamation of the units at CHMRP were completed so that the physical environment of
the site would allow for the reestablishment of a self-sustaining ecosystem, pursuant to Section
69-36-11B(3) of the NMMA. Previous closure, remediation, and reclamation activities are

discussed for each unit at CHMRP in the following sections.

4.1 Reclaimed Topography

Post-reclamation topography at the Cunningham Hill Mine site has been designed to
blend with the surrounding natural topography and to ensure long-term stability. The post-
reclamation topography provides effective protection from water and wind erosion and facilitates
the reestablishment of productive vegetative communities which are beneficial to wildlife found
in the project area. Post-reclamation topography for the Cunningham Hill Mine site is shown on
Figure 4.

The Open Pit was designed to remain as a topographic depression containing a freshwater
body. The Cunningham Gulch Diversion Channel was constructed to route surface-water flows
from Upper Cunningham Gulch into the Open Pit. The channel has a grade of approximately
0.5 percent and was constructed with maximum side slopes of 2.5H:1V. An outlet control
structure from the Open Pit at 6,990 ft amsl elevation and a channel were constructed to route
flow from the Open Pit to the lower Cunningham Gulch drainage course.

The final Open Pit waterbody elevation will vary between 6,800 and 6,840 ft amsl (JSAI,
2020). Overall slopes in the Open Pit above the final Open Pit waterbody elevation will range
from 1H:1V to 3H:1V. Catch benches are spaced vertically on the Open Pit walls at intervals
generally ranging from 25 to 50 ft. The talus slope above the south wall of the Open Pit, which
will not be disturbed, slopes at approximately 1.3H:1V.
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The Waste Rock Pile has been regraded leaving maximum slopes of approximately
3H:1V. Benches were constructed on long slopes at intervals of approximately 35 vertical ft.

All structures in the ore treatment unit area, including crushers, leach pad, ponds, and
process plant, have been removed, the area was regraded to blend with the surrounding
topography, and the lower Cunningham Gulch drainage course was restored.

The Residue Pile surface was reconfigured to produce a more natural appearing land
form which includes two minor hills. The Residue Pile side slopes were recontoured to an
average overall slope of 3.5H:1V. Intermediate slopes of 3.0H:1V were separated by catch
benches at intervals of approximately 35 ft. The surface of the Residue Pile was recontoured to
promote surface water drainage toward the back and sides of the Residue Pile, from where a
perimeter diversion ditch conveys the stormwater flows into natural drainage courses
downgradient of the Residue Pile. In conjunction with the recontouring of the Residue Pile, the
Residue Pile catchment pond was eliminated. Regrading of the east slope of the Residue Pile
filled in the majority of the pond. The catchment embankment was regraded to the west to fill in
the remainder of the pond.

The primary access roads will remain in place for post-mining land uses. Other roadways

have been reclaimed and graded to blend with the surrounding topography.

4.2 Open Pit

In 1992, the uppermost portions of the north, west, and east sides of the Open Pit were
graded and 8-ft-high berms were placed to intercept and divert runoff. The remaining berms
were completed during reclamation. The existing Cunningham Hill Channel was blocked at its
junction with Cunningham Gulch and the area regraded to direct surface water flowing in Upper
Cunningham Gulch into the Open Pit via a new Cunningham Gulch Diversion Channel. Riprap
was placed in the Open Pit along the path of flow as required to provide for erosion protection
while the Open Pit is filling. An outlet control structure was constructed at the low point of the
Open Pit crest at the 6,990-ft amsl elevation to regulate flows from the Open Pit waterbody.

In the event that the Open Pit filled, a channel was constructed to route flow from the
Open Pit outlet control structure to the lower Cunningham Gulch channel when outflows occur
(Adrian Brown Consultants, Inc., 1996). The channel is designed to carry the 100-year, 24-hour

storm event (Adrian Brown Consultants, Inc., 1996).
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The Open Pit perimeter was fenced with a 5-ft-high, five-strand wire fence. Approaches
to the Open Pit were posted with weather-resistant metal signs warning of steep slopes in the
Open Pit. Gates preventing vehicle access are maintained at the entrance to the property on the
access road, and on the access road adjacent to the Open Pit area.

The Open Pit slopes on the northwest, west, and south walls above the Open Pit access
road were locally regraded as practicable to achieve gradients of approximately 3H:1V or less.
Regraded areas were covered with 12 in. of growth medium and seeded. Open Pit benches on
the upper southeast wall above the access road were graded as practicable to blend with the
adjacent talus slope. The benches were covered with 12 in. of growth medium and seeded.
Figure 7 illustrates the current post-reclamation topography in the area of the Open Pit.

The uppermost portions of the north, west, and east sides of the Open Pit were graded and
8-ft-high berms were placed to intercept and divert runoff away from the edge of the Open Pit.
Stormwater collecting on roadways in the Open Pit has been directed away from benches into the
Open Pit waterbody.

In the mid-1990s, the original intent for reclamation of the Open Pit was to allow
stormwater runoff from Upper Cunningham Gulch to fill the Open Pit and inundate the AWS.
The Open Pit rim area was reclaimed with cover material, and filling of the Open Pit with
stormwater was to reclaim the remaining benches and pit walls below the 6,945-ft amsl
elevation. The CCP was approved in 1996, and then amended in 2001 to accommodate AP-27.
As approved in 1996, approximately 7.24 acres of Open Pit walls and benches would remain un-
reclaimed. Filling of the Open Pit with stormwater is to reclaim 13.8 acres of Open Pit benches
and walls.

Figure 7 presents the Open Pit watershed and status of areas within the Open Pit watershed.
The original Open Pit reclamation plan recognized 34.13 areas of disturbed area from the Gold
Fields mining operation, and called for reclamation of 26.89 acres (78.8 percent of disturbed area).
For the updated plan, the 1996 reclaimed areas were adjusted to include portions of the Open Pit
watershed, which changes the total area from 34.13 acres to 40.26 acres (see Fig.7;
70.51-acre watershed minus 30.25 undisturbed acres). The Open Pit waterbody has achieved a
current steady-state water-level elevation of about 6,800 ft amsl, which has a surface area of
2.82 acres.

Over the last 6 years, approximately 3,500 yd® of caliche has been added to roads and

accessible benches within the open pit.
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Figure 7. Aerial photograph of Open Pit showing undisturbed, disturbed, and
reclaimed areas, Cunningham Hill Mine Reclamation Project.
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4.3 Waste Rock Pile

The Cunningham Hill Waste Rock Pile is located west of the Open Pit (Fig. 3) and covers
an area of approximately 72 acres. An estimated 10 million tons of waste material were mined from
the Cunningham Open Pit and placed in the Waste Rock Pile.

The reclamation activities completed by LAC on the Waste Rock Pile relate to remediation
measures that were approved by NMED in DP-55. These activities have been undertaken on the
Waste Rock Pile in order to decrease runoff infiltration into the Waste Rock Pile, thereby lowering
the volume of water flowing from the toe of the Waste Rock Pile. Specifically, the Waste Rock Pile
has been recontoured and revegetated, and drainage control has been added. Monitoring has shown
revegetation success with the reestablishment of a stable and productive vegetation community
appropriate for PMLU. There has been a substantial decrease in the volume of water emanating

from the toe of the Waste Rock Pile (see DP-55 annual repotts).

4.3.1 Recontouring and Cover System

Between fall 1991 and spring 1992, a remediation plan (Golder Associates and Schafer &
Associates, Inc., 1992) was prepared for the Waste Rock Pile. The plan was submitted to and
approved by NMED under DP-55, and the remediation work was largely completed in October
1992. The work included regrading and recontouring to an overall slope of 3H:1V (horizontal to
vertical), constructing diversion structures to control stormwater run-on, covering with growth
medium and revegetating the Waste Rock Pile; and constructing the Interceptor Wall and
treatment system to intercept and treat leachate.

The surface of the Waste Rock Pile was regraded in 1992 to a maximum overall slope of
3H:1V. Benches were constructed at intervals of approximately 35 vertical ft. The Waste Rock
Pile was covered in two steps. First, a layer of lime was spread over the surface of the Waste
Rock Pile and disked into the waste rock material. Then an 18-in.-thick layer of cover soil was
applied. The cover was designed to reduce the infiltration of surface water into the Waste Rock
Pile, limit oxygen diffusion, and provide the growth medium necessary to support revegetation.
Subsequent to the lime addition and cover soil placement, the Waste Rock Pile was seeded.

In 1994, a site investigation was conducted (Schafer & Associates, Inc., 1995a) to evaluate
2.5 acres on the north face of the Waste Rock Pile which had not received adequate soil cover
during previous reclamation activities. The site investigation concluded that the upper benches of
the face of the Waste Rock Pile needed to be regraded to reestablish drainage to the east channel.

Reclamation measures to increase top soil depth and regrade the drainage were completed in 1995.
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The soil cover was seeded with grasses and forbs and growth medium was established. In
addition, trees and shrubs, primarily consisting of pifion pine and ponderosa pine, were planted on
north- and east-facing slopes. Initial vegetation surveys of the reclaimed Waste Rock Pile were
conducted in September 1993, 1994, and 1995 (Metric Corporation, 1993, 1994, 1995¢). Results of
the vegetation monitoring program are presented in Table 5. As shown, the area reclaimed in 1992
and seeded in 1993 supported an herbaceous cover primarily consisting of annual grasses
(0.3 percent). Perennial grasses and forbs account for the remaining vegetative cover (20.6 and
13.7 percent, respectively). A second planting program for the Waste Rock Pile and surrounding
area was completed in July 1994, at which time over 13,310 tree and shrub seedlings were planted.

Vegetation monitoring results indicate that revegetation efforts conducted to date have been
successful at re-establishing a productive vegetation community (Metric, 1995¢, 1995d).

Cedar Creek Associates, Inc. has performed vegetation surveys of the reclaimed areas
approximately every 3 years since 1999. An established reference area (approved by MMD in
1997) was sampled to facilitate comparison to the reclaimed areas. The 2017 revegetation survey
indicated ground cover data and associated species diversity collected from the Waste Rock top and
slopes areas are in excellent condition and readily pass bond release standards for ground cover and

species diversity (Cedar Creek Associates, Inc., 2018).

Table 5. Vegetation monitoring results ?

reclamation year

1993 mid-1990s undisturbed ®
lifeform (percent cover) (percent cover) (percent cover)
19931 | 19941 | 19952 | 1993°% | 1994 3% | 19954 | 1993 | 1994 | 1995
annual grass 17.0 0.2 0.3 0.0 0.1 0.3 0.0 0.0 0.0
perennial grass 2.9 7.7 20.6 18.5 16.7 22.5 24.5 25.7 21.6
forbs 7.3 17.4 13.7 6.6 2.1 8.8 3.2 33 3.9
shrubs 0.0 0.0 0.0 0.1 0.1 0.0 11.9 10.4 13.6
trees 0.0 0.1 0.0 4.5 3.6 0.0 0.0 0.0 0.0
litter 23.7 17.3 18.9 11.8 12.1 28.1 2.1 3.1 6.8
standing dead 0.0 7.3 1.5 5.0 3.0 5.9 0.0 0.0 0.0

Source: Metric Corporation, 1995¢

Includes transects PR-1, PR-2, PR-3 and PR-6.
Includes transects PR-1, PR-2 and PR-3.
Includes Transects PR(O)-4 and PR(O)-5.
Includes transect PR(O)-5.

Includes transect P-7.
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4.3.2 Surface-Water Diversions

In 1992, four diversion structures were constructed to route surface water run-on from
upgradient watersheds across and around the Waste Rock Pile (Fig. 8). The location of these
diversion structures is specified in DP-55. Three of the structures are synthetically-lined
channels referred to as the Cunningham Channel, Dolores Channel, and South Channel. The
geomembrane-lined channel is known as the Rock Lined Channel or the East Groin Channel.

Cunningham Channel is blocked at the Upper Cunningham Gulch diversion, so surface
water from Upper Cunningham Gulch routes into the Open Pit. Dolores Channel intercepts
surface water from Dolores Gulch and routes it around the northwest boundary of the Waste
Rock Pile for discharge into a separate subdrainage of Dolores Gulch. The South Channel
collects runoff from the area immediately south of the Waste Rock Pile and directs it to the
Cunningham Channel which runs across the top of the Waste Rock Pile and discharges into a
separate subdrainage of Dolores Gulch. The East Groin Channel, located on the east side of the
face of the Waste Rock Pile, intercepts runoff from the west slope of Cunningham Hill and
collects runoff from the face of the Waste Rock Pile. These flows are then diverted into Dolores
Gulch downgradient of the Waste Rock Pile and Interceptor Wall.

JSAI (2012) performed liner inspections on Cunningham and South Channels. Trees
removed from the channels were found to be growing on top of the liner, and the liner was found
to be in excellent condition.

During 2015, stormwater runoff from the north slope of the Waste Rock Pile was
evaluated and improvements were made to shed stormwater to the west along the western edge
of the Waste Rock Pile, and to convey collected stormwater into HDPE piping along the East
Groin Channel. North slope stormwater runoff direction is illustrated on Figure 9.

The East Groin Channel was repaired during April 2021. The purpose of the East Groin
stormwater channel was to limit infiltrated stormwater into the WRP. The repairs to the East
Groin stormwater channel were made by filling voids in the East Groin rip rap with a two-part

polyurethane resin (Meridiam Partners, 2021).
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Figure 8. Map showing surface-water diversion channels, Waste Rock Pile, Cunningham Hill Mine Reclamation Project,
Santa Fe County, New Mexico.
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Figure 9. Aerial photograph showing direction of stormwater flow from benches on the north slope of the Waste Rock Pile,
Cunningham Hill Mine Reclamation Project, Santa Fe County, New Mexico.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



JSAI 33

4.3.3 ARD Mitigation

In December 1993, NMED required that LAC develop a plan for the remediation of a low-
pH groundwater plume in Dolores Gulch, downgradient of the Waste Rock Pile. In response to this
request a report was prepared (Hydro-Geo Consultants, Inc., 1994b) describing a proposed remedial
plan which included installing a grout curtain underneath and at the ends of the Interceptor Wall.
This work was incorporated into a modification to DP-55 that was approved by NMED in October
1994 (Secretary of Environment, 1994).

Groundwater monitoring conducted in 1993 after installation of the Interceptor Wall
indicated the presence of low-pH water downgradient from the Interceptor Wall. A geophysical
survey (Zonge Engineering and Research Organization, Inc., 1993) was conducted to identify zones
of higher hydraulic conductivity. Based on results of the survey, a program was developed to
remediate the plume of low-pH groundwater downgradient of the Interceptor Wall in Dolores
Gulch.

The remediation plan included the installation of a grout curtain in the underlying bedrock
near the Interceptor Wall. The grouting program is described in detail in Report in Support of the
Proposed First Modification of DP-55, Ortiz Project, Santa Fe County, New Mexico (Hydro-Geo
Consultants, Inc., 1994b) and Grouting Program, Dolores Guich, Ortiz Project (Hydro-Geo
Consultants, Inc., 1994c).

Evaluations of water-quality data and water-level data from monitoring wells downgradient
of the grouted Interceptor Wall indicate that the grouted Interceptor Wall is working effectively to
control the flow of ARD from the Waste Rock Pile (JSAI, 2020a).

The Interceptor Wall ARD collection system gravity drains ARD to collection ponds and
treatment system; collectively called the ARD Treatment System. Impacted groundwater in
Dolores Gulch downgradient of the Interceptor Wall is remediated by Dolores Gulch Recovery
wells RW97-01, RW97-02, and RW97-03.

A soil moisture monitoring system was installed on the top and north face of the Waste
Rock Pile and monitoring was performed from 2012 to 2016 (JSAL 2016). The source of ARD was
identified as originating from preferential flow path(s) rather than infiltration through cover. The
soil moisture sensors showed that the store-and-release cover material performed as designed by
limiting infiltration during a very wet monsoon season; meanwhile, repaired stormwater controls
were effective in minimizing infiltration along preferential flow paths, and ultimately minimizing

ARD (JSAL 2016).
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Additional investigation on the East Groin Channel of the Waste Rock Pile north slope was
performed by JSAI (2019). It was recommended to remove the HDPE piping system and evaluate
the option of installation of a liner type material that does not require removal of the boulders and
riprap. The renewed DP-55 required a corrective action plan that addressed potential issues with the
East Groin Channel stormwater controls. Repairs were implemented in April 2021 (see
Section 4.3.2)

4.4 ARD Treatment System

In 1992, the leachate interceptor and ARD Treatment System were installed, with NMED
approval under DP-55, to intercept alluvial and surface water in Dolores Gulch moving
downgradient from the Waste Rock Pile and to chemically treat this low-pH water. The system

consists of the following:

» An Interceptor Wall installed in bedrock across Dolores Gulch below the
toe of the Waste Rock Pile;

» A collection system to transfer ARD collected at the Interceptor Wall
via gravity to a lined collection pond;

» A lime treatment system with lined settling ponds; and
» Two lined ponds to evaporate lime-treated water.

Design details of the leachate interceptor and ARD Treatment System are contained in
Cunningham Hill Waste Rock Storage Facility Water Treatment and Reclamation Plan (Golder
Associates and Schafer & Associates, Inc., 1993). The lime and evaporative treatment system was
designed to have the capacity to store the flow from the interceptor system, precipitation from a
maximum wet year, and the precipitation from a 100-year, 24-hour storm event, while retaining
adequate freeboard. Figure 10 is an aerial photograph showing the ARD Treatment System.

During February 2010, a weir box equipped with a transducer was installed on the line to
ARD Collection Pond A. Continuous monitoring of ARD flows has been ongoing since March
2010. ARD flow averaged 7.3 acre-feet per year (ac-ft/yr) from 1991 to 2005, and from 2005 to
2019 ARD flow has averaged 0.7 ac-ft/yr (0.43 gpm). ARD flow was 0.23 ac-ft in 2020.

For the past 12 years, the lime treatment system and associated settling and evaporation
ponds have not been needed because ARD flows have been significantly reduced as a result of
stormwater controls implemented on the north slope (JSAI, 2020a). Currently, intercepted ARD
is gravity drained to ARD Collections A and B, and evaporated.
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Figure 10. Aerial photograph showing ARD Treatment Facilities, Dolores Gulch, Cunningham
Hill Mine Reclamation Project, Santa Fe County, New Mexico.
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5.0 RECLAMATION PERFORMANCE OBJECTIVES

Additional reclamation activities to be completed in the future include:

» Waste Rock Pile - reclaiming the RO evaporation pond on top of the
Waste Rock Pile, and improvements to the East Groin drainage, Waste
Rock Pile cover maintenance and/or improvements, as needed;

» Open Pit — Open Pit water treatment as required by AP-27; Self-
Sustaining Ecosystem evaluation, regrading, placing growth medium,
and revegetating portions of the Open Pit;

» ARD Treatment System - remove the lime treatment system
downgradient of the Waste Rock Pile Interceptor Wall; grading,
recontouring, placing growth medium as necessary; and

> Residue Pile Treatment Ponds

Reclamation goals and objectives are designed to be consistent with the NMMA. The
goals are to provide short-term and long-term stabilization, closure, and reclamation of the site.
Short-term goals include interim reclamation activities and management practices to control and
prevent soil loss emanating from water and wind erosion, and to promote wildlife use of the site.
The long-term goal of reclamation is to establish a post-operation environment that is compatible
with existing and future land uses. An additional goal at this site has been to remediate and
protect groundwater and surface water to comply with the NMWQA and NMWQCC regulations.
This goal is being actively pursued under the supervision of NMED pursuant to DP-55 and
AP-27, as specified in the Updated Contingency Plan (Appendix B).

A wildlife impact analysis was completed (Metric Corporation, 1995b) in September
1995 to analyze the long-term implications for wildlife of implementing the reclamation
measures proposed in the CCP. The study concluded that the reclamation plans to be
implemented at the Cunningham Hill Mine site will produce vegetative communities similar to
native surrounding areas and result in habitats that will be beneficial to the wildlife found in the
project area. However, the study did not recognize that the pre-Gold Fields mining vegetative

communities were stressed from historical human activities (for example, see Fig. 5).
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The reclamation performance objectives should also reflect the undisturbed area as modified
by the CHMRP Forest Management Plan (Wood, 2017) (see Appendix C). The Forest
Management Plan calls for selective thinning to accomplish the following: 1) enhance the stand
composition, 2) return ecosystem function by improving habitat and food for wildlife, and 3) reduce
the risk of uncharacteristic fire. Approximately 250 acres in the permit area have already been
treated. Total treatment area can be referenced from Appendix C.

Undisturbed reference area has been established for assessing reclamation success standards
for the previously reclaimed areas (see Cedar Creek Associates, Inc., 2018). Additional reclamation
of remaining disturbed areas related to the Open Pit should consider a separate reference area.

The following sections discuss the reclamation goals and PMLU at CHMRP and

addresses remaining reclamation activities.

5.1 Open Pit

A waiver for the Open Pit Self Sustaining Ecosystem requirements is requested, as detailed
in Appendix H. Given that the open pit has not, and likely will not, fill with stormwater as
originally planned, it has been determined that the open pit cannot feasibly re-establish a self-
sustaining ecosystem as defined by 19.10.1.7.S(2) NMAC. The PMLU will remain the same. The
pit waiver is for 16.55 acres of un-reclaimed open pit walls and benches illustrated on Figure 7.

Reclamation performance objectives are to protect livestock and wildlife and to maintain
water-quality standards specified in the NMED updated AP-27 permit (pending). AP-27 requires
that the open pit pool meets applicable water-quality standards. Wildlife habitat has already been
documented for the Open Pit waterbody (see photographic documentation in Appendix D), in which
perimeter fencing will be installed to limit entry from humans and wildlife (see Section 6.1).
Reclamation performance objectives include the following:

1. Plan according to the steady-state Open Pit waterbody elevation equal to or
greater than 6,800 ft amsl

2. Perform water treatment on Open Pit waterbody following successful source
control measures (in progress).

3. Reclaim portions of the Open Pit area that will assist with source controls, and
sustain water-quality standards (see Fig. 7). Allow for natural revegetation of
inaccessible pit walls and benches, such as what has already occurred over the
last 25 years.

4. Adhere to water-quality protection requirements in AP-27 or AP-27 as may be
updated in the future, such as pH mitigation.
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As required by the NMMA Rules, the revised surface-water standards in 20.6.4.99 NMAC
will replace the current AP-27 surface-water standards (see Appendices E and H). One of the
Open Pit waterbody AP-27 performance standards will be meeting surface water quality standards
for wildlife specified in 20.6.4.99 NMAC. As indicated in JSAI (2020 revised 2021), included as
Appendix E to this CCP, “The January 2021 open pit water-quality results meet the revised surface
water quality standards for wildlife, livestock, and secondary contact.” Appendices E and H

provide additional details on surface water quality standards and the Open Pit waterbody.

5.2 Waste Rock Pile

The reclamation performance objective for the reclaimed Waste Rock Pile is based on
achieving a self-sustaining ecosystem for wildlife by performing four criteria:

1. Reclaim RO evaporation pond after successful completion of Open Pit
waterbody treatment, as specified in DBS&A (2018),

2. Improve stormwater conveyance along the East Groin of the North Slope
(completed),

3. Add soil-mulch-seed mix to localized areas eroded prior to completion of
stormwater drainage improvements (a timeline to complete improvements
will be provided with workplan), and

4. Limit the production of ARD to where passive treatment is self-sustaining.

5.3 ARD Treatment Facility

The reclamation performance objective for the ARD Treatment Facility is to remove
components of the facility that are no longer needed, reclaim the disturbed area, and establish a
self-sustaining ARD treatment system where passive treatment is available using only collection
ponds A and B. Vegetation monitoring of reclaimed areas will be performed using the same

methods are previous reclaimed areas that have been released.
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6.0 RECLAMATION PLAN

This chapter discusses the methods and materials for implementing the final reclamation
of remaining selected disturbed areas at CHMRP. The Office/Maintenance shop building and
adjacent two freshwater ponds will remain for industrial PMLU. Access roads, as identified on
Figure 4, will remain to accommodate site access, to implement the Forest Management Plan,

and to provide access for emergency services such as firefighting.

6.1 Open Pit

Existing Open Pit reclaimed areas are shown on Figure 7. Reclamation of 21.92 acres
around the open pit perimeter has been completed. A pit waiver is requested for 14.60 acres of
disturbed area related to the open pit walls and benches.

The roadway around the northeast side of the Open Pit has been reduced to minimal size,
and will be maintained for access to the Upper Cunningham Gulch area. Approximately 12 in.
of caliche have already been added to access roads in and around the open pit. Some additional
mulch and seed mix may be added to the area adjacent to the access roads and where needed to
stabilize stormwater controls. As required by MMD, to prevent humans and wildlife from
entering the pit area, an 8-ft-high chain-link fence buried 2 ft below ground where practicable,
will be installed around the open pit perimeter.

Un-reclaimed portions of the Open Pit will remain as naturally reclaimed disturbed area. A
Pit Wavier for self-sustaining ecosystem is requested, as described in Appendix H (Section 4.3).

No re-vegetation of the 14.60 acres of open pit walls, and benches are proposed. Native
grasses, shrubs and trees have already been established in places of the Open Pit undisturbed area

(see photographic documentation in Appendix D).

6.2 Waste Rock Pile

Closure of the RO evaporation pond includes removal of the upper portion of the HDPE
liner, regrading and vegetation of the pond area, and installation of stormwater and subsurface
seepage control measures (DBS&A, 2018). Total area is 3.85 acres. The report by DBS&A (2018)
is included as Appendix F. The bottom and a 1-ft height of liner will be left in place in order to
capture any seepage water that infiltrates the regraded soil cover. After the upper portion of liner is
removed, regrading will commence using the stockpiled cover soil immediately surrounding the
pond as a source of fill. The soil from the soil stockpile located northeast of the Office/Maintenance

shop building will be used for the upper portion of soil cover.
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A few areas of localized erosion on the North Slope have been identified by JSAI (2019).
Erosion of these areas occurred before stormwater conveyance improvements were made between
2012 and 2016. Total area is less than 0.25 acre. These localized areas will be filled with soil-
mulch mix stockpiled near the Office. The approved grass seed mix used for other WRP
reclamation efforts will be placed after cover placement.

East Groin improvements will include the installation of a fill-type material that functions as
a liner but does not require removal of the boulders and riprap, by creating a liner in the void spaces

between the boulders and riprap. No soil cover or seed mix will be required.

6.3 ARD Treatment Facility

The first phase will include removal of lime treatment system, and ARD lime treatment
ponds (also sometimes referred to as settling ponds) illustrated on Figure 10. Total area is 1.1 acres.
The lime silo and all related lime treatment equipment will be removed from the site. Closure of the
ARD treatment ponds includes removal of the upper portions of the HDPE liners, and regrading and
vegetation of the pond area, and installation of stormwater control measures. The bottom and a 1-ft
height of liner will be left in place in order to capture any seepage water that infiltrates the regraded
soil cover. After the upper portion of liner is removed, regrading will commence using the soil
immediately surrounding the ponds and lime treatment unit. Based on results from nearby
monitoring well drilling, there is significant thickness of un-contaminated sulfide-free soil and
colluvium. A minimum of 18 in. of soil cover will be placed over the reclaimed areas. Mulch from
the stockpile located northeast of the Office/Maintenance shop building will be applied to the
regraded area. A reclamation plan will be submitted to the MMD and NMED for approval 30 days
prior to commencing the ARD treatment facility reclamation.

Closure and reclamation of ARD evaporation ponds will occur after ARD has reduced to
an average flow rate of 0.5 ac-ft/yr for a 10-year period, with a maximum probable annual peak
flow rate of 1.5 acre-feet. ARD evaporation ponds will be reclaimed in the same way as the
treatment ponds. Following closure of the ARD evaporation ponds, a passive ARD treatment

facility using collection ponds A and B will be implemented.

6.4 Residue Pile Remediation Ponds

The Residue Pile remediation ponds (Fig. 3) will be closed and reclaimed when DP-55
obligations are achieved. As specified in renewed DP-55, “the permittee shall implement the

approved closure plan for each mine unit once it is no longer required as a component of the
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groundwater abatement systems.” Closure of the Residue Pile Remediation ponds includes
removal of the upper portions of the HDPE liners, and regrading and vegetation of the pond area,
and installation of stormwater control measures. The bottom and a 1-ft height of liner will be left
in place in order to capture any seepage water that infiltrates the regraded soil cover. After the
upper portion of liner is removed, regrading will commence using the soil immediately
surrounding the ponds.

Based on results from nearby monitoring well drilling, there is significant thickness of un-
contaminated sulfide-free soil and colluvium. A minimum of 18 in. of soil cover will be placed
over the reclaimed areas. Mulch from the stockpile located northeast of the Office/Maintenance
shop building will be applied to the regraded area. A reclamation plan will be submitted to the
MMD and NMED for approval 30 days prior to commencing the reclamation. Revegetation will be

performed according to the specifications provided in Sections 6.5 through 6.7.

6.5 Growth Medium for Final Reclamation

Top soil or growth medium was not salvaged prior to the construction of mining and
processing facilities at CHMRP, and growth medium produced on-site from borrow areas has
been fully utilized. Growth medium for remaining reclamation projects will include soil and
mulch stockpiled from previous projects at the site, and imported caliche. Stockpiled trees will
need to mulched and mixed with stockpiled soil.

The growth medium volumes needed to reclaim the remaining facilities at CHMRP are

presented in Table 6. The volume of available on-site growth medium is approximately 8,000 yd>.

Table 6. Growth medium volume requirements

o total volume
(yd®)
Open Pit 0
Waste Rock Pile 200
Reverse Osmosis (RO) Ponds 2,200
Acid Rock Drainage (ARD) Treatment Facility 2,420
Residue Pile Remediation Ponds 2,000
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6.6 Seeding

Seeding techniques will be similar to those used previously to reclaim the Waste Rock
Pile and the original borrow area. However, the shrub mix and seedlings will be exclusive of
grass seedings, and will be sown in a mosaic pattern so that each seed mixture will be planted as
a non-continuous strip running on the contour. This technique will minimize plant establishment
competition, thereby allowing for a more hardy, tolerant plant population for long-term success.
The approach to revegetation presented in the following sections is based on previously
approved CCP, and reclamation methods employed.

Tables 7 and 8 present the proposed seed mixtures and application rates for use at
CHMRP, except for the Waste Rock Pile and the original borrow area, which have already
been revegetated using seed mixtures and application rates approved by MMD. The seed
mixtures in Tables 7 and 8 were developed based on climatic conditions at the site and the
pre-mining vegetative community. The species list includes warm season grasses, cool season
grasses, and forbs.

The seed mixes in Tables 7 and 8 will be used on all areas to be reclaimed in the future
after cover placement. Some substitutions to the proposed seed mixtures may be necessary
depending on seed availability and seasonal conditions. Any substitutions will be evaluated
for consistency with the proposed seed mixtures and the climatic conditions at the site and the
pre-mining vegetative community. LAC will request approval of substitutions from MMD
prior to seeding.

Seeding rates will vary according to seeding conditions and methods. In general, seeding
rates will be doubled when broadcast seeding is used. Seeding will be coordinated to occur as
soon after seedbed preparation as possible. Drill seeding will be used on all accessible slopes.
Broadcast seeding or hydroseeding will be used on slopes which are narrow, small, or
inaccessible by drill seeding equipment.

Grass hay or straw mulch at the rate of 1 ton/acre will be applied to drill-seeded areas,
followed by application of a tackifier. Wood fiber mulch will be applied to hydroseeded areas at

a rate of 2 tons/acre followed by application of a tackifier.
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Table 7. Cunningham Hill Mine Reclamation Project Seed Mix 1
for warmer and drier site conditions

_ drill se_zed rate species
species pure live seed characteristics
(Ibs/acre)

blue grama; Bouteloua gracilis 2.0 warm season
indian ricegrass; Oryzopsis hymenoides 1.0 warm season
sideoats grama; Bouteloua curtipendula 1.0 warm season
galleta; Hilaria jamesii 1.0 warm season
sand dropseed; Sporobolus cryptandrus 0.25 warm season
Great Basin wildrye; Elymus cinereus 2.0 cool season
purple prairie clover; Petalostemum purpureum 0.2 Forb
palmer penstemon; Penstemon palmeri 0.1 Forb
lewis flax; Linum lewisii 0.5 Forb
scarlet globemallow; Sphaeralcea coccinea 0.1 Forb

TOTAL 8.15

Table 8. Cunningham Hill Mine Reclamation Project Seed Mix 2
for wetter and cooler site conditions

species drill seed rate pure live specie_s _
seed (Ibs/acre) characteristics

spike muhly; Muhlenbergia wrightii 0.5 warm season
blue grama; Bouteloua gracilis 2.0 warm season
indian ricegrass; Oryzopsis hymenoides 2.0 cool season
lewis flax; Linum lewisii 0.5 Forb
purple prairie clover; Pentalostemum purpureum 0.5 Forb
Rocky Mountain penstemon; Penstemon strictus 0.5 Forb
prairie coneflower; Ratibida columnifera 0.25 Forb

TOTAL 6.25
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6.7 Trees and Shrubs

Native tree and shrub species will be planted within the areas previously designated for tree
planting where soil and water conditions will support growth. No trees are proposed for the RO
evaporation pond reclamation area on the Waste Rock Pile. A map showing proposed grassland-
revegetated and woodland revegetated units for the ARD Lime Treatment system and pond area
and Residue Pile Remediation Pond area will be submitted with the perspective reclamation plans.

Favorable sites for trees and shrubs include drainages, east- and north-facing slopes. Table
9 lists tree and shrub species proposed for reclamation. Pifion pine will be planted on warmer and
drier slopes, while ponderosa pine and pifion pine will be planted on cooler, wetter slopes. Tree
and shrub species including one-seed juniper, Gambel oak, mountain mahogany, New Mexico
Locust, fourwing saltbush, and skunkbush sumac will be planted in selected reclaimed areas.

Trees will be planted in groups at a closer spacing (4 to 8 ft), with planting groups spaced
farther apart (50 to 75 ft). The pattern is designed to simulate the natural density and arrangement
of trees. The planting pattern will be limited to areas such as the ARD lime treatment system and

ponds. Containerized tree saplings will be planted one per hole.

Table 9. Woody species to be used for reclamation

drill seed rate
species pure live seed value
(Ibs/acre)

pifion pine; Pinus edulis sapling seeds, cover
New Mexico Locust; robinia neomexicana 4.0 seeds, cover
ponderosa pine; Pinus ponderosa sapling seeds
Gambel oak; Quercus gambelii 3.0 cover, browse
mountain mahogany; Cercocarpus montanus 4.0 cover, browse
fourwing saltbush; Atriplex canescens 5.0 cover, browse, seeds
skunkbush sumac; Rhus trilobata 4.0 browse, berries, cover
chamisa; Chrysothamnus nauseosus 1.5 cover, seeds, browse
apache plume; Fallugia paradoxa 0.5 shrub

TOTAL 22.0
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The planting time will be determined by site conditions such as soil moisture, soil
temperature, air temperature, aspect, and accessibility. Generally, mid-summer or early fall
plantings are preferable to take advantage of late summer rains and winter precipitation. Nursery
stock will not be handled when the air temperature is below freezing. Planting will not be
conducted when the ground is frozen or completely dry.

Depending upon the condition of the planting area and the type of stock, trees and shrubs
will be planted using hand tools and/or power-driven augers. Stems will be planted in the
appropriate diameter hole according to the size container stock. Planting will involve placing the
roots against the rear vertical wall of the hole and spreading the roots in a fan shape. Each hole
will then be filled with moist soil. A shallow basin will be constructed around each seedling to
trap water. Controlled release fertilizer or organic amendments will be applied in shallow
pockets near each seedling.

Trees will be salvaged in the Forest Management plan areas to the extent practicable for
use in revegetation of the reclamation areas suitable for trees. Pifion pines are amenable to
salvage and replanting operations; however, junipers are not considered candidates for salvage
because of their root system configuration.

Equipment-accessible benches and areas above the final Open Pit waterbody elevation
that are impractical to regrade as described in the previous paragraph will be ripped, covered
with growth medium and seeded with the appropriate seed mix. The westside roadway and
access road corridors in the Open Pit above the final elevation of the Open Pit waterbody will be
covered with caliche, 12 in. of growth medium, and seeded with appropriate seed mix. A
roadway of minimal size will be maintained around the northeast side of the Open Pit for access
during the post-reclamation monitoring period.

Portions of the Open Pit and pit slopes that cannot be reached by construction equipment
but exhibit characteristics amenable to vegetative establishment will be seeded as practicable
using the appropriate seed mix. The rock outcrop created by the exposed benches and walls will
create habitat for deer, birds (canyon wren, cliff swallows), and rock squirrels, similar to the pre-

mining Rock Outcrop Complex mapped by the NRCS (see Appendix A).
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6.8 Revegetation Success Monitoring
Revegetation success will be evaluated based on the following factors:

» Comparison to an approved reference area representative of the pre-existing
vegetation communities and/or desirable ecological conditions;

» Plant species present in the proposed (and planted) seed mixes; and

» The PMLU (wildlife and livestock grazing).

From a baseline vegetation survey conducted in 1991 (Elliot), existing vegetation at the
mine site consists of 1) pifion pine/one-seed juniper/muttongrass in the lower elevations, 2) pifion
pine/Gambel oak communities in the mid elevations, and 3) a mixed conifer/Gambel oak
community in the higher elevations of the site. Because all three of these are late seral and
perhaps disclimactic communities, certain allowances must be made when comparing them to
early seral revegetated communities, otherwise comparisons would be scientifically invalid. The
two principal allowances involve the density of woody species and the overall species
composition. Details of these allowances are presented in subsequent sections.

Total vegetative cover, composition, and to a lesser degree density of woody species are
important factors in determining the success of revegetation efforts. However, of primary
importance to reclamation success is the achievement of soil stabilization. Without soil stability,
revegetation efforts may regress along the successional continuum and thereby preclude the
achievement of long-term land use goals. If revegetation success criteria are achieved, it can
reasonably be assumed that soil stability will be achieved.

The long-term goal of revegetation efforts at the CHMRP site is to restore the permit area
to a self-sustaining ecosystem which advances along the successional continuum. This does not
necessarily mean that the reclaimed area will exactly replicate the surrounding vegetation
communities, but that it will successfully support the designated post-mining land uses. In fact,
it is a desirable condition that the reclaimed area not exactly match the surrounding vegetation
communities as such community diversity adds significantly to the overall wildlife and habitat
diversity of the project area. In this regard, the target reclamation communities include: 1) areas
of grassland with grasses and forbs dominant, however, an occasional shrub and/or tree may
occur; and 2) areas of grass/shrub/woodland which exhibit a significant herbaceous component,
but also a sufficient density of woody plants to place the community structurally midway

between the existing adjacent woodlands and the newly created and developing grasslands.
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6.8.1 Proposed Revegetation Standards

Revegetation success' in revegetated units planted primarily as grassland will be assessed
against performance standards for (1) vegetative ground cover, and (2) species diversity.
Revegetated units planted as shrubland or woodland with woody plants for wildlife habitat must
meet those same performance standards, plus a performance standard for woody plant density.
Revegetation efforts will be considered successful when standards have been met at the end of

the 12-year responsibility period.

1. Vegetative Ground Cover Standard

Vegetative ground cover must meet at least one of the following two tests:

a) the total vegetative ground cover (exclusive of annual species)’ in the revegetated
unit equals or exceeds 75 percent of the approved reference area's total
vegetative ground cover (exclusive of annual species), with 90 percent statistical
confidence; or

b) the total vegetative ground cover (exclusive of annual species) in the revegetated
unit equals or exceeds 50 percent of the approved reference area's total
vegetative cover (exclusive of annual species) with 90 percent statistical
confidence, and predicted values of soil loss using the Revised Universal Soil
Loss Equation (RUSLE) are equal to or less than the comparison "T" value (see
Section 4.4.4), which essentially is the soil genesis rate in tons per acre per year.

2. Species Diversity Standard

Diversity, as indicated by number of important species® (exclusive of annual
species and classified noxious weeds) in each revegetated unit, equals or
exceeds 50 percent* of the number of important species (exclusive of annual
species and classified noxious weeds) in the approved reference area.

3. Woody Plant Density Standard

The density of live shrubs and trees (in revegetated units where shrubs and
trees were specifically planted for wildlife habitat) must be 220 per acre or
more. (This standard does not apply to grassland revegetated units.)

1 The original proposal for determination of revegetation success (Metric Corporation, 1995) required modification to
more appropriately account for the early stages of development (seral stages) of vegetative communities in
revegetated units, and to facilitate a "same time" evaluation with a comparison area, thereby avoiding incorrect
conclusions due to differences in climatic influences over time between comparison areas and the reclaimed areas.

2 Annual species are exempted in both the cover and diversity standards because the project area is in a favorable
climatic environment (e.g., rainfall is sufficient to support a majority of perennial species).

3 An important species is defined as one which provides at least 1 percent absolute ground cover or 2 percent relative
cover, and therefore, contributes more significantly to the community.

4 The value of 50 percent is used because the revegetated areas will be early seral communities and the approved
reference area is late seral. It is a commonly accepted tenet of ecology that diversity in late seral communities is
typically much greater than in early seral communities.
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The reference area for final comparisons to previous reclamation efforts was reviewed
and approved by MMD personnel on September 2, 1997. It is located as two side-by-side
parcels immediately north of the "old topsoil borrow area" which in turn is immediately east of
the main project facilities. The reference area is approximately 6.25 acres and is dominated by
native grassland with scattered mature pifion and juniper (see Map 1 provided by Cedar Creek
Associates (2020)). In the interest of maximal comparability between the late seral reference
area and the early seral revegetated units, ground cover sampling in the reference area will
exclude mature pifion and juniper trees (any tree over 5 feet in height). If a mature tree is
intercepted by a sampling transect, the area internal to the "drip line" of the canopy of the tree
will be skipped (i.e., the transect will be interrupted and then resumed on the opposite side of the
tree). Ground cover of any immature trees intercepted by sampling efforts on either the

reference or reclaimed area will be appropriately recorded and used in the comparison.

6.8.2 Revegetation Monitoring

Reclamation efforts will result in two vegetation types. The first type is a grassland
community, with grasses and forbs dominant and a few shrub and tree species. The second type
1s pifion/juniper community.

Vegetation success will be monitored through annual inspections, as well as surveys of
reclaimed areas in years 3, 5, 8, 11, and 12 following reclamation. Vegetative cover, tree and
shrub density, productivity, and species diversity within revegetated areas and adjacent
undisturbed plots will be sampled as described in the revegetation monitoring procedures

outlined in Appendix G.
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7.0 POST-RECLAMATION MONITORING AND MAINTENANCE

The post-reclamation monitoring program for CHMRP is set forth in detail in the
Updated Contingency Plan which accompanies this CCP as Appendix B. References to
Performance Standards in the following sections are to the Performance Standards presented in
the Updated Contingency Plan. Waste Rock Pile and Dolores Gulch groundwater quality
monitoring, performance standards and contingencies are to be specified in DP-55 renewal. The

monitoring program will include:
» Open Pit water quality (AP-27 and NMAC);
vegetation success;
erosion control;
drainage channel and diversion structure monitoring;
slope stability;
wildlife monitoring, including inspection for damage from burrowing animals;

site security; and

vV V VvV ¥V VY V V

routine inspections of all reclaimed units to assess their condition and to detect
any unusual conditions.

If the monitoring program described above reveals that repair of any reclaimed feature is
required, then LAC will proceed with necessary repairs as specified in the Contingency Plan.
The monitoring period under this CCP will be 12 years from the completion of reclamation
activities, except for water-quality remediation under DP-55. If, at the end of 12 years, a
monitored condition exists that does not meet NMMA requirements, monitoring and remedial

actions for that condition will be extended beyond 12 years as determined by MMD.

7.1 Waste Rock Pile and Dolores Gulch Groundwater Monitoring

All groundwater monitoring, including monitoring of seeps and springs downgradient of the

Waste Rock Pile, will be conducted in accordance with DP-55 under the supervision of NMED.
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7.2 Open Pit Waterbody Monitoring

The monitoring schedules for the Open Pit waterbody are set forth in Performance
Standard CHP-1: Open Pit Water Quality. The long-term monitoring program for the Open Pit
waterbody is specified in Performance Standard CHP-2: Open Pit Hydrological Model.

7.3 Residue Pile Water-Quality Monitoring

Groundwater monitoring downgradient of the Residue Pile will be conducted in

accordance with DP-55 under the supervision of NMED.

7.4 Revegetation Success Monitoring

Revegetation success monitoring will be conducted in accordance with Permit No.
SFOO2RE in addition to Performance Standard SW-1: Vegetation Standards, and in Section 6.7

of this CCP. Monitoring results will be reported as provided in Performance Standard SW-1.

7.5 Erosion Control

Monitoring activities for control of erosion of the Residue Pile cover system will be
conducted in accordance with DP-55 under the supervision of NMED. The monitoring program
for the Residue Pile cover is set forth in Performance Standard RP-5: Breach of Low
Permeability Layer. The general site-wide monitoring program for all reclaimed areas is set

forth in Performance Standard SW-2: Erosion Control.

7.6 Drainage Channel and Diversion Structure Monitoring

Monitoring activities for the Residue Pile drainage structures and drainage channels will
be conducted in accordance with DP-55 under the supervision of NMED. The monitoring
program for the Residue Pile diversion structures and drainage channels is set forth in
Performance Standard RP-5: Breach of Low Permeability Layer. The monitoring program for
all other drainage channels and diversion structures is set forth in Performance Standard SW-3:

Maintenance of Drainage Channels and Diversion Structures.
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7.7 Slope Stability

The monitoring program for slope stability is set forth in Performance Standard SW-4:

Slope Stability.

7.8 Wildlife Monitoring

The monitoring program for animal damage to the Residue Pile cover is set forth in DP-
55 Performance Standard RP-5: Breach of Low Permeability layer. Additionally, the Open Pit
water quality will be monitored for adverse wildlife impact as set forth in Performance Standard

CHP-1: Open Pit Water Quality.

7.9 Site Security

Access roads to the permit area will be fenced and appropriate signs will be posted to
discourage trespassing. The fencing and the signs will be inspected each quarter for signs of
deterioration. The berms, fencing, and warning signs around the Open Pit will be inspected each

quarter for signs of deterioration.

7.10 Reporting

As required by 10.5.509 NMAC, LAC will prepare annual reports and submit them to the
MMD on or before April 30 of each year. The reports will describe reclamation activities
completed the preceding calendar year and, at a minimum, will include the following

information:
» Status of operation;

» Map(s) delineating the locations of disturbed areas and, if reclaimed, the
year in which the work was completed;

» Number of acres disturbed, number of acres reclaimed during the
reporting year, and number of acres which have not yet been reclaimed;

» An assessment of the current market value of any collateral posted as
financial assurance;

» Compliance status of all existing State and Federal environmental
permits held by LAC for CHMRP.
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8.0 RECLAMATION SCHEDULE

The reclamation schedules for the Open Pit and Waste Rock Pile (RO pond) are
contingent on successful completion of the Open Pit waterbody treatment as required by AP-27
(update is in progress by NMED). Water treatment began in 2021, and will continue for an
additional three to 4 years (completed by 2025). Following water treatment, AP-27 requires
meeting Performance Standard APS-1 which includes Trigger No. 1 (Open Pit pool exceeds
1,000 mg/L sulfate for a period of eight consecutive quarters) and Trigger No. 2 (Open Pit pool
exceeds 600 mg/L sulfate but remains below 1,000 mg/L sulfate for a consecutive period of
8 years (32 quarters)), or according to requirements defined in the pending updated AP-27
permit.

The RO Pond reclamation will be performed 8 years after water treatment is completed
and Performance Standard APS-1 has been met. The reclamation schedule for the ARD
Treatment Facility is contingent on requirements to be specified in DP-55 renewal by the NMED
(2020).

Estimates of completion times for CHMRP reclamation activities are given below:
» Waste Rock Pile planting (34 days)
» Open Pit reclamation (62 days)
» ARD Treatment Facility (31 days)

The start-up date for CHMRP reclamation activities is dependent upon permit approval,

season, and required contractor mobilization time.
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SANTA FE AREA, NEW MEXICO

o, and making up the other 20 percent of this associa-

[, are Clovis, Fivemile, and Panky soils and granite,
sandstone, shale, and limestone outcroppings.

Permeability is slow in the Rednun soil. Runoff is
medium, and the hazard of erosion is moderate. E ffective
rooting depth is 40 to 60 inches. Available water holding
capacity is 7.5 to 11 inches.

The Pena soil has a profile similar to that described as
representative for the Pena series, except that the surface
layer is dark-brown gravelly clay loam about 11 inches
thick. Permeability is moderate in this soil. Runoff is slow
to rapid, and the hazard of erosion is moderate to severe.
Effective rooting depth in this soil is 12 to 30 inches or
more to the strong lime zone. Available water holding
capacity is 2 to 3.5 inches,

The soils in this association are used for range, as wild-
life habitat, and for water supply. Areas covered with
pinyon and juniper are a source of firewood and fenceposts.
Rednun soil: Dryland capability subclass VIe; Loamy
range site; wildlife habitat group F. Pena soil: Dryland
ca%ability subclass VIIe; Shallow range site; wildlife
habitat group F.

Rednun-Travessilla association, undulating (RG).—
This association consists of about 60 percent Rednun loam
that has slopes of 1 to 5 percent and 30 percent Travessilla
loam that has slopes of 5 to 9 percent. Included soils of the
Bernal, Penistaja, and Galisteo series and sandstone out-
crops make up the other 10 percent.

The Rednun soil has a profile similar to that described
as representative for the Rednun series, except that bed-

'tis at a depth of 40 to 60 inches or more. Permeability
.. slow in this soil. Runoff is medium, and the hazard of
erosion is moderate. Effective rooting depth in this Red-
nun soil is 40 to 60 inches. Available water holding
capacityis 7.5 to 11 inches.

The Travessilla soil has the profile described as repre-
sentative for the Travessilla series. Permeability is mod-
erate in this soil. Runoft is rapid, and the hazard of erosion
is moderate. Effective rooting depth in this soil is 6 to 18
inches. Available water holding capacity is 1 to 2 inches.

These soils are used for range, as wildlife habitat, and
for water supply. Also, the Travessilla soils are a source of
flagstone. Rednun soil: Dryland capability subclass VIe;
Loamy range site; wildlife habitat group F. Travessilla
soil: Dryland capability subclass VIIs; Shallow Sand-
stone range site; wildlife habitat group F.

Riverwash

Riverwash (RH) is in channels of intermittent arroyos
and live streams. The material in this land type is com-
monly sandy, and it is subject to shifting during periods of
normal high water. Areas ave essentially barren. Pockets of
gravel, cobblestones. and stones are common in places. This
land type is nearly level to gently sloping. It is mostly in
the northern third of the survey area but is present
thronghout. This land type was mapped mostly at low in-
tensity. Some areas, however, ave intermingled with areas
of soils mapped at high intensity. Elevation ranges from

0 to 7,500 fect.

neluded with this land type in mapping were small
arcas of DBluewing soils that occur as islands seattered
throughont the wider streambeds.

m
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Areas of this land type are used for water supply and as
a source of sand and gravel. Dryland capability subclass
VIIIw.

Rock Outcrop

Rock outcrop (RK) consists of areas essentially devoid
of soil and vegetation. It is mostly on tops of mountain
peaks above the timberline and on the side walls of cirques.
Areas of it are valuable because of their scenic beauty.
This land type is nearly level to very steep. It is mostly in
the northeastern part of the survey area. Elevation ranges

“from 7,500 to 12,500 feet.

Areas of this land type are used for water supply. Dry-
land capability subclass VIIIs.

Rock outerop-Chimayo complex, 45 to 100 percent
slopes (Rl).—This complex consists of about 70 percent
Rock outcrop and about 20 percent Chimayo stony sandy
loam. Included soils and the land type Rock slides make
up the other 10 percent. The soils are in the Mirabal and
Supervisor series. This complex is in the northeastern part
of the survey area and on the Ortiz Mountains in the
southern part.

The Chimagyo soil has a profile similar to that described
as representative for the Chimayo series, except that the
surface layer is stony sandy loam. Slopes are generally
more than 60 percent. Permeability is moderate in this
soil. Runoff is rapid, and the hazard of erosion is severe.
Effective rooting depth is 10 to 20 inches. Available water
holding capacity is 1 to 2 inches.

The soils in tf;is complex are used for range, as wildlife
habitat, and for water supply. Pinyon and juniper are a
source of firewood and fenceposts. Dryland capability sub-
class VIIs; Mountain Shale range site; wildlife habitat
group F.

Rock Slides

Rock slides (RO) consist of loose rock material ranging
from coarse gravel to boulders. This land type is steep
to very steep. It is only at the higher elevations (9,000 to
12,500 feet) in the northeastern part of the survey area.
The Rock slides are in the form of fans or aprons. They are
made up of material deposited by snowslides, falling rock
from cliffs, and material moved by glaciers. The rocks
are moved by gravity when a down-cutting channel under-
mines their base. Stabilized slides commonly have scattered
stands of spruce, but most Rock slides are barren.

Avreas of this land type are used for water supply and to
a limited extent have scenic value. Dryland capability sub-
class VIIIs.

Rough Broken Land

Rough broken land (RU) consists of very steep, very
shallow soils on ridges and mesas that are broken by -
termittent drainage channels. The surface layer of this
land type ranges from sandy loam to loam. The colluvium
at the base of the escarpments and along the drainageways
is deep. This land type is in the northern third of the sur-
vey arca. Elevation ranges from 6,600 to 7,200 feet. Mean
annual precipitation is 12 to 15 inches, and the mean an-
nual air temperature is 48° to 50° F. The frost-free season
is 160 to 170 days.
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C-5. Soils map of the facility, Cunningham Hill Mine Reclamation Project.
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Explanation
facility supply well
PW79-02

LAC Minerals (USA) LLC,
property boundary
Truehill extremely gravelly loam,
25 to 55% slopes

Puertecito-Wandurn-Rock outcrop
complex, 30 to 60%

Cerrillos-Sedillo complex,
1 to 5% slopes

Wandurn-Alchonzo-Rubble land
complex, 35 to 90% slope

Cochiti extremely cobbly loam,
15 to 35% slopes

Pedregal very cobbly loam,
8 to 15% slopes

Pegasus extremely cobbly loam,
20 to 50% slopes

Pastorius very cobbly loam,
3 to 5% slopes

Devargas-Riovista-Riverwash
complex, 0 to 5% slope

Pit, mine (distrubed land)

JOHN SHOMAKER & ASSOCIATES, INC. =




Soil Survey of Santa Fe County Area, New Mexico

501—Truehill extremely gravelly loam, 25 to 55 percent
slopes

Map Unit Setting

Major Land Resource Area: 36

Elevation: 5,500 to 7,400 feet (1,676 to 2,256 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330 millimeters)

Mean annual air temperature: 50 to 52 degrees F (10.0 to 11.1 degrees C)
Frost-free period: 150 to 170 days

Map Unit Composition

Truehill and similar soils: 90 percent
Minor components: 10 percent

Component Descriptions
Truehill soils

Landscape: Fan piedmonts

Landform: Fan remnants (fig. 60)

Position on landform: Riser

Parent material: Alluvium derived from monzonite

Slope: 25 to 55 percent

Shape (down/across): Linear/linear

Surface fragments: About 2 percent well rounded stones; about 15 percent well
rounded cobbles; about 41 percent well rounded gravel

Depth class: Very deep

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 2.8 inches (very low)

Shrink-swell potential: About 2.8 percent (low)

Runoff class: High

Calcium carbonate average in horizon of maximum accumulation: About 40 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Ecological site: Pinus edulis-Juniperus monosperma/Quercus gambelii/Bouteloua
gracilis

Potential native vegetation: blue grama, New Mexico feathergrass, black grama,
sideoats grama, galleta, oneseed juniper, twoneedle pinyon

Land capability subclass (nonirrigated): 8

Typical Profile

A—O0 to 4 inches; extremely gravelly loam

Bt—4 to 7 inches; very gravelly clay loam

Btk—7 to 12 inches; very gravelly clay loam

Bk1—12 to 22 inches; extremely cobbly sandy loam
Bk2—22 to 40 inches; extremely gravelly coarse sandy loam
Bk3—40 to 49 inches; extremely gravelly coarse sand
Bk4—49 to 67 inches; extremely gravelly sandy clay loam
Bk5—67 to 80 inches; extremely gravelly loamy coarse sand
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Soil Survey of Santa Fe County Area, New Mexico

Minor Components Composition

lldefonso and similar soils: About 5 percent
Cerropelon and similar soils: About 2 percent
Sedillo and similar soils: About 2 percent
Rock outcrop: About 1 percent
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Soil Survey of Santa Fe County Area, New Mexico

509—Puertecito-Wandurn-Rock outcrop complex, 30 to
60 percent slopes

Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,100 to 7,600 feet (1,859 to 2,316 meters)

Mean annual precipitation: 10 to 15 inches (254 to 381 millimeters)
Mean annual air temperature: 48 to 52 degrees F (8.9 to 11.1 degrees C)
Frost-free period: 130 to 170 days

Map Unit Composition

Puertecito and similar soils: 60 percent
Wandurn and similar soils: 20 percent
Rock outcrop: 10 percent

Minor components: 10 percent

Component Descriptions
Puertecito soils

Landscape: Fault block mountains (fig. 67)

Landform: South-facing high hills

Position on landform: Shoulders, backslopes

Parent material: Colluvium derived from monzonite over residuum weathered from
monzonite

Slope: 30 to 60 percent

Shape (down/across): Convex/convex

Surface fragments: About 2 percent angular stones; about 10 percent angular
cobbles; about 50 percent angular gravel

Depth class: Shallow

Depth to restrictive feature: 10 to 20 inches to bedrock, lithic

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 1.2 inches (very low)

Shrink-swell potential: About 4.5 percent (moderate)

Runoff class: Very high

Calcium carbonate average in horizon of maximum accumulation: About 14 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Ecological site: Hills

Potential native vegetation: blue grama, Gambel oak, oneseed juniper, black grama,
broom snakeweed, galleta, twoneedle pinyon

Land capability subclass (nonirrigated): 7s

Typical Profile

A—O0 to 2 inches; extremely gravelly coarse sandy loam
Bt1—2 to 6 inches; very gravelly sandy clay loam
Bt2—6 to 10 inches; very gravelly clay loam

Btk—10 to 12 inches; very gravelly loam

2R—12 to 22 inches; cemented bedrock
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Wandurn soils

Landscape: Fault block mountains (fig. 67)

Landform: North-facing high hills

Position on landform: Backslopes

Parent material: Slope alluvium and colluvium derived from monzonite

Slope: 30 to 60 percent

Shape (down/across): Linear/linear

Surface fragments: About 9 percent subangular stones; about 40 percent subangular
cobbles; about 25 percent subangular gravel

Depth class: Deep

Depth to restrictive feature: 39 to 59 inches to bedrock, lithic; 39 to 59 inches to
bedrock, paralithic

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 3.2 inches (low)

Shrink-swell potential: About 4.5 percent (moderate)

Runoff class: High

Calcium carbonate average in horizon of maximum accumulation: About 6 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Ecological site: Pinus edulis-Juniperus monosperma/Cercocarpus montanus-
Chrysothamnus nauseosus/Bouteloua gracilis

Potential native vegetation: oneseed juniper, twoneedle pinyon, muttongrass, true
mountain mahogany, sideoats grama

Land capability subclass (nonirrigated): 7s

Typical Profile

A—O0 to 2 inches; extremely cobbly sandy clay loam
Bt1—2 to 7 inches; cobbly clay loam

Bt2—7 to 14 inches; very cobbly clay loam

Bt3—14 to 25 inches; extremely cobbly sandy clay loam
Btk—25 to 40 inches; extremely cobbly sandy clay loam
2Bt4—40 to 43 inches; sandy clay loam

2Cr—43 to 50 inches; cemented bedrock

2R—50 to 60 inches; cemented bedrock

Rock outcrop

Description: Rock outcrop consists of exposed monzonite bedrock. It occurs as
steeply sloping bedrock, short cliffs, and knobs intermingled with the Puertecito
and Wandurn soils.

Landscape: Fault block mountains (fig. 67)

Landform: High hills

Parent material: Monzonite

Slope: 40 to 160 percent

Shape (down/across): Linear/linear

Minor Components Composition

Paraje and similar soils: About 6 percent
Penistaja and similar soils: About 3 percent
Rubble land: About 1 percent
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Figure 67.—An area of Puertecito-Wandurn-Rock outcrop complex, 30 to
60 percent slopes. The Puertecito soils are on areas with less trees.
The Wandurn soils are on areas where the tree density exceeds 35
percent.
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510—Cerrillos-Sedillo complex, 1 to 5 percent slopes
Map Unit Setting

Major Land Resource Area: 36

Elevation: 5,600 to 7,200 feet (1,707 to 2,195 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330 millimeters)

Mean annual air temperature: 50 to 52 degrees F (10.0 to 11.0 degrees C)
Frost-free period: 150 to 170 days

Map Unit Composition

Cerrillos and similar soils: 60 percent
Sedillo and similar soils: 30 percent
Minor components: 10 percent

Component Descriptions
Cerrillos soils

Landscape: Fan piedmonts (fig. 68)

Landform: Fan remnants (fig. 60)

Position on landform: Tread

Parent material: Eolian deposits derived from sandstone and shale over alluvium
derived from monzonite

Slope: 1 to 3 percent

Shape (down/across): Linear/linear

Surface fragments: About 5 percent subrounded gravel

Depth class: Very deep

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 9.7 inches (high)

Shrink-swell potential: About 4.5 percent (moderate)

Runoff class: Low

Calcium carbonate average in horizon of maximum accumulation: About 28 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 2 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 1
(slightly sodic)

Ecological site: Loamy

Potential native vegetation: blue grama, black grama, galleta, ring muhly, broom
shakeweed

Land capability subclass (nonirrigated): 6¢

Typical Profile

A—O0 to 4 inches; fine sandy loam

Bt—4 to 12 inches; clay loam

Btk—12 to 20 inches; clay loam

Bk1—20 to 36 inches; gravelly sandy clay loam
Bk2—36 to 46 inches; sandy clay loam
Bk3—46 to 59 inches; gravelly sandy clay loam
Bk4—59 to 86 inches; gravelly sandy clay loam
Bk5—86 to 94 inches; sandy clay loam
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Sedillo soils

Landscape: Fan piedmonts (fig. 68)

Landform: Fan remnants (fig. 60)

Position on landform: Tread

Parent material: Eolian deposits and alluvium derived from sandstone, shale, and
monzonite

Slope: 2 to 5 percent

Shape (down/across): Linear/linear

Surface fragments: About 5 percent subrounded gravel

Depth class: Very deep

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 5.9 inches (low)

Shrink-swell potential: About 3.4 percent (moderate)

Runoff class: Low

Calcium carbonate average in horizon of maximum accumulation: About 40 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 8
(slightly sodic)

Ecological site: Gravelly

Potential native vegetation: blue grama, black grama, galleta, New Mexico
feathergrass, oneseed juniper, sideoats grama, twoneedle pinyon

Land capability subclass (nonirrigated): 6¢

Typical Profile

A—O0 to 3 inches; very fine sandy loam

BA—3 to 9 inches; loam

Btk—9 to 15 inches; very cobbly clay loam
Bk1—15 to 25 inches; extremely gravelly loam
Bk2—25 to 39 inches; very cobbly sandy loam
Bk3—39 to 52 inches; cobbly sandy clay loam
Bk4—52 to 69 inches; gravelly sandy clay loam
Bk5—69 to 80 inches; gravelly sandy loam

Minor Components Composition

Penistaja and similar soils: About 5 percent
Truehill and similar soils: About 3 percent
lldefonso and similar soils: About 2 percent
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Figure 68.—An area of Cerrillos-Sedillo complex, 1 to 5 percent
slopes. The Cerrillos soils are in the foreground. The Sedillo
soils are in the background, where the density of trees is
greater.
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511—Wandurn-Alchonzo-Rubble land complex, 35 to 90
percent slopes

Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,200 to 8,900 feet (1,890 to 2,713 meters)

Mean annual precipitation: 14 to 18 inches (356 to 457 millimeters)
Mean annual air temperature: 45 to 49 degrees F (7.2 to 9.4 degrees C)
Frost-free period: 110 to 150 days

Map Unit Composition

Wandurn and similar soils: 50 percent
Alchonzo and similar soils: 30 percent
Rubble land: 10 percent

Minor components: 10 percent

Component Descriptions
Wandurn soils

Landscape: Fault block mountains

Landform: South-facing mountains

Position on landform: Mountainflank

Parent material: Slope alluvium and colluvium derived from monzonite

Slope: 35 to 75 percent

Shape (down/across): Linear/linear

Surface fragments: About 10 percent subangular stones; about 40 percent
subangular cobbles; about 25 percent subangular gravel

Depth class: Deep

Depth to restrictive feature: 39 to 59 inches to bedrock, lithic

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 3.7 inches (low)

Shrink-swell potential: About 4.5 percent (moderate)

Runoff class: High

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 0 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 0
(nonsodic)

Ecological site: Pinus edulis-Juniperus monosperma/Quercus gambelii/Bouteloua
gracilis

Potential native vegetation: Gambel oak, twoneedle pinyon, muttongrass, oneseed
juniper, sideoats grama, wolftail

Land capability subclass (nonirrigated): 7e

Typical Profile

A—O0 to 3 inches; extremely cobbly loam

Bt1—3 to 11 inches; very cobbly sandy clay loam
Bt2—11 to 20 inches; very cobbly sandy clay loam
Bt3—20 to 30 inches; very gravelly sandy clay loam
Bt4—30 to 40 inches; extremely gravelly sandy clay loam
Bt5—40 to 47 inches; extremely gravelly sandy clay loam
R—47 to 57 inches; cemented bedrock
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Alchonzo soils

Landscape: Fault block mountains

Landform: North-facing mountains

Position on landform: Mountainflank

Parent material: Slope alluvium and colluvium derived from monzonite

Slope: 45 to 90 percent

Shape (down/across): Linear/linear

Surface fragments: About 5 percent subangular stones; about 10 percent subangular
cobbles; about 60 percent subangular gravel

Depth class: Moderately deep

Depth to restrictive feature: 20 to 39 inches to bedrock, lithic

Drainage class: Well drained

Slowest permeability: 2.0 to 6.0 in/hr (moderately rapid)

Available water capacity: About 0.9 inches (very low)

Shrink-swell potential: About 1.5 percent (low)

Runoff class: Very high

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 0 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 0
(nonsodic)

Ecological site: Pinus ponderosa-Juniperus scopulorum/Quercus gambelii

Potential native vegetation:
Common trees: ponderosa pine
Other plants: Gambel's oak, muttongrass, mountain muhly, sedge, eriogonum

Land capability subclass (nonirrigated): 8

Typical Profile

Oi—0 to 2 inches; slightly decomposed plant material
A—2 to 12 inches; extremely gravelly sandy loam
Bw1—12 to 27 inches; extremely gravelly sandy loam
Bw2—27 to 29 inches; very gravelly sandy loam
R—29 to 39 inches; cemented bedrock

Rubble land

Description: Rubble land consists of talus of irregularly shaped cobbles, stones, and
boulders that are devoid of vegetation. It is on very steeply sloping backslopes
below basalt cliffs and is the result of parts of the cliff breaking off and tumbling
downslope.

Landscape: Fault block mountains

Landform: Mountains

Parent material: Monzonite

Slope: 40 to 80 percent

Shape (down/across): Linear/linear

Depth to restrictive feature: 0 to 10 inches to bedrock, paralithic

Minor Components Composition

Rock outcrop: About 6 percent
Cochiti and similar soils: About 3 percent
Pastorius and similar soils: About 1 percent

251



Soil Survey of Santa Fe County Area, New Mexico

512—Cochiti extremely cobbly loam, 15 to 35 percent
slopes

Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,200 to 8,300 feet (1,890 to 2,530 meters)

Mean annual precipitation: 13 to 15 inches (330 to 381 millimeters)

Mean annual air temperature: 48 to 50 degrees F (8.9 to 10.0 degrees C)
Frost-free period: 140 to 160 days

Map Unit Composition

Cochiti and similar soils: 90 percent
Minor components: 10 percent

Component Descriptions
Cochiti soils

Landscape: Fault block mountains

Landform: Mountains

Position on landform: Mountainbase

Parent material: Slope alluvium and colluvium derived from monzonite

Slope: 15 to 35 percent

Shape (down/across): Concave/concave

Surface fragments: About 3 percent subangular boulders; about 7 percent
subangular stones; about 40 percent subangular cobbles; about 25 percent
subangular gravel

Depth class: Very deep

Drainage class: Well drained

Slowest permeability: 0.06 to 0.2 in/hr (slow)

Available water capacity: About 4.7 inches (low)

Shrink-swell potential: About 6.0 percent (moderate)

Runoff class: High

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 0
(nonsodic)

Ecological site: Pinus edulis-Juniperus monosperma/Cercocarpus montanus-
Chrysothamnus nauseosus/Bouteloua gracilis

Potential native vegetation: Gambel oak, twoneedle pinyon, mountain mahogany,
blue grama, oneseed juniper, sideoats grama

Land capability subclass (nonirrigated): 7s

Typical Profile

A—O0 to 4 inches; extremely cobbly loam

Bt1—4 to 10 inches; extremely cobbly clay loam
Bt2—10 to 31 inches; very cobbly clay loam

Bt3—31 to 57 inches; extremely cobbly sandy clay loam
BC—57 to 80 inches; extremely cobbly sandy loam
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Minor Components Composition

Rubble land: About 3 percent

Predawn and similar soils: About 2 percent
Wandurn and similar soils: About 2 percent
Alchonzo and similar soils: About 2 percent
Pastorius and similar soils: About 1 percent
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513—Pedregal very cobbly loam, 8 to 15 percent slopes
Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,300 to 7,800 feet (1,920 to 2,377 meters)

Mean annual precipitation: 13 to 15 inches (330 to 381 millimeters)

Mean annual air temperature: 48 to 50 degrees F (8.9 to 10.0 degrees C)
Frost-free period: 140 to 160 days

Map Unit Composition

Pedregal and similar soils: 90 percent
Minor components: 10 percent

Component Descriptions
Pedregal soils

Landscape: Fan piedmonts

Landform: Fan remnants

Position on landform: Tread

Parent material: Alluvium derived from monzonite

Slope: 8 to 15 percent

Shape (down/across): Linear/linear

Surface fragments: About 1 percent subrounded stones; about 15 percent
subrounded cobbles; about 25 percent subrounded gravel

Depth class: Moderately deep

Depth to restrictive feature: 2 to 6 inches to abrupt textural change; 20 to 36 inches to
petrocalcic

Drainage class: Well drained

Slowest permeability: 0.0 to 0.001 in/hr (impermeable)

Available water capacity: About 2.6 inches (very low)

Shrink-swell potential: About 3.5 percent (moderate)

Runoff class: Medium

Calcium carbonate average in horizon of maximum accumulation: About 60 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Ecological site: Juniperus monosperma-Pinus edulis/Fallugia paradoxa-
Chrysothamnus nauseosus/Bouteloua hirsuta-Bouteloua gracilis

Potential native vegetation: oneseed juniper, true mountain mahogany, twoneedle
pinyon, pricklypear, skunkbush sumac

Land capability subclass (nonirrigated): 7s

Typical Profile

Oi—a0 to 1 inch; slightly decomposed plant material (fig. 69)
A—1 inch to 3 inches; very cobbly loam

Bt1—3 to 7 inches; very cobbly clay loam

Bt2—7 to 12 inches; very cobbly clay loam

Btk—12 to 18 inches; very cobbly clay loam

Bk1—18 to 25 inches; very gravelly sandy loam

Bkkm—25 to 33 inches; very gravelly sandy loam
2Bk2—33 to 42 inches; very gravelly loamy coarse sand
2Bk3—42 to 79 inches; extremely gravelly coarse sand
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Minor Components Composition

Cochiti and similar soils: About 6 percent
Predawn and similar soils: About 3 percent
Pastorius and similar soils: About 1 percent

Figure 69.—Typical profile of Pedregal very cobbly loam, 8 to 15 percent
slopes, with the dark surface, red subsoil, and white substratum. A well
developed petrocalcic horizon, cemented by calcium carbonate, exists
in this soil in the upper part of the white area. There are many rock
fragments throughout this soil.
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514—Pegasus extremely cobbly loam, 20 to 50 percent
slopes

Map Unit Setting

Major Land Resource Area: 36

Elevation: 5,700 to 7,700 feet (1,737 to 2,347 meters)

Mean annual precipitation: 13 to 15 inches (330 to 381 millimeters)
Mean annual air temperature: 48 to 50 degrees F (8.9 to 10.0 degrees C)
Frost-free period: 140 to 160 days

Map Unit Composition

Pegasus and similar soils: 90 percent
Minor components: 10 percent

Component Descriptions
Pegasus soils

Landscape: Fault block mountains

Landform: Low hills

Position on landform: Summits, backslopes, shoulders

Parent material: Slope alluvium and colluvium derived from monzonite

Slope: 20 to 50 percent

Shape (down/across): Convex/convex

Surface fragments: About 2 percent angular stones; about 35 percent angular
cobbles; about 35 percent angular gravel

Depth class: Shallow

Depth to restrictive feature: 10 to 20 inches to bedrock, lithic

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 1.2 inches (very low)

Shrink-swell potential: About 4.5 percent (moderate)

Runoff class: Very high

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 0 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 0
(nonsodic)

Ecological site: Pinus edulis-Juniperus monosperma/Cercocarpus montanus-
Chrysothamnus nauseosus/Bouteloua gracilis

Potential native vegetation: twoneedle pinyon, oneseed juniper, true mountain
mahogany, blue grama, sideoats grama

Land capability subclass (nonirrigated): 6s

Typical Profile

A—O0 to 4 inches; extremely cobbly loam
Bt1—4 to 10 inches; cobbly loam

Bt2—10 to 14 inches; very gravelly clay loam
2R—14 to 24 inches; cemented bedrock

Minor Components Composition

Rock outcrop: About 4 percent
Wandurn and similar soils: About 4 percent
Alchonzo and similar soils: About 2 percent
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515—Pastorius very cobbly loam, 3 to 5 percent slopes
Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,000 to 8,100 feet (1,829 to 2,469 meters)

Mean annual precipitation: 14 to 18 inches (356 to 457 millimeters)
Mean annual air temperature: 43 to 45 degrees F (6.1 to 7.2 degrees C)
Frost-free period: 110 to 130 days

Map Unit Composition

Pastorius and similar soils: 90 percent
Minor components: 10 percent

Component Descriptions
Pastorius soils

Landscape: Fault block mountains

Landform: Low stream terraces on valley floors

Position on landform: Tread

Parent material: Alluvium derived from monzonite

Slope: 3 to 5 percent

Shape (down/across): Linear/concave

Surface fragments: About 25 percent subrounded gravel; about 20 percent
subrounded cobbles

Depth class: Very deep

Drainage class: Well drained

Slowest permeability: 0.6 to 2.0 in/hr (moderate)

Available water capacity: About 3.9 inches (low)

Shrink-swell potential: About 3.9 percent (moderate)

Runoff class: Medium

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 0 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 0
(nonsodic)

Ecological site: Pinus ponderosa/Festuca arizonica-Danthonia parryi

Potential native vegetation: ponderosa pine, Gambel oak, mountain muhly,
muttongrass, blue grama

Land capability subclass (nonirrigated): 4c

Typical Profile

Oi—0 to 2 inches; slightly decomposed plant material
A—2 to 6 inches; very cobbly loam

Bt1—6 to 17 inches; very cobbly loam

Bt2—17 to 28 inches; extremely cobbly loam
Bt3—28 to 43 inches; extremely cobbly loam
Bt4—43 to 82 inches; extremely cobbly loam

Minor Components Composition

Pedregal and similar soils: About 5 percent
Cochiti and similar soils: About 3 percent
Riverwash: About 2 percent
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521—Devargas-Riovista-Riverwash complex, 0 to 5
percent slopes, flooded

Map Unit Setting

Major Land Resource Area: 36

Elevation: 5,400 to 7,400 feet (1,646 to 2,256 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330 millimeters)

Mean annual air temperature: 50 to 52 degrees F (10.0 to 11.1 degrees C)
Frost-free period: 140 to 170 days

Map Unit Composition

Devargas and similar soils: 50 percent
Riovista and similar soils: 30 percent
Riverwash: 10 percent

Minor components: 10 percent

Component Descriptions
Devargas soils

Landscape: Fan piedmonts (fig. 78 and fig. 79)

Landform: Stream terraces (fig. 60)

Position on landform: Tread

Parent material: Alluvium derived from monzonite and sandstone

Slope: 1 to 5 percent

Shape (down/across): Concavel/linear

Surface fragments: About 5 percent rounded gravel

Depth class: Very deep

Depth to restrictive feature: 20 to 39 inches to strongly contrasting textural
stratification

Drainage class: Well drained

Slowest permeability: 0.2 to 0.6 in/hr (moderately slow)

Available water capacity: About 3.9 inches (low)

Shrink-swell potential: About 2.3 percent (low)

Runoff class: Low

Calcium carbonate average in horizon of maximum accumulation: About 6 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Ecological site: Loamy

Potential native vegetation: blue grama, galleta, ring muhly, black grama, broom
shakeweed

Land capability subclass (nonirrigated): 6¢

Typical Profile

A—O0 to 2 inches; sandy loam

Bt—2 to 6 inches; loam

Btk1—6 to 18 inches; loam

Btk2—18 to 30 inches; sandy loam

2BCk—30 to 60 inches; extremely cobbly coarse sand
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Riovista soils

Landscape: Fan piedmonts (fig. 78 and fig. 79)

Landform: Flood plain steps on valley floors (fig. 60)

Position on landform: Tread

Parent material: Alluvium derived from monzonite

Slope: 0 to 2 percent

Shape (down/across): Linear/linear

Surface fragments: About 1 percent rounded stones; about 10 percent rounded
cobbles; about 15 percent rounded gravel

Depth class: Very deep

Drainage class: Excessively drained

Slowest permeability: 6.0 to 20 in/hr (rapid)

Available water capacity: About 1.6 inches (very low)

Shrink-swell potential: About 1.5 percent (low)

Flooding hazard: Rare

Runoff class: Very low

Calcium carbonate average in horizon of maximum accumulation: None

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 0 mmhos/cm (nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 1
(slightly sodic)

Ecological site: Gravelly

Potential native vegetation: blue grama, New Mexico feathergrass, black grama,
galleta, juniper, sideoats grama, twoneedle pinyon

Land capability subclass (nonirrigated): 7s

Typical Profile

A1—-0 to 5 inches; cobbly sandy loam

A2—5 to 14 inches; extremely cobbly sandy loam

C1—14 to 30 inches; extremely cobbly coarse sand

C2—30 to 60 inches; stratified coarse sand to extremely cobbly loamy sand

Riverwash

Description: Riverwash consists of unstable sand and gravel that is reworked by water
so frequently that it supports little or no vegetation. Riverwash occurs in arroyos and
is subject to frequent, extremely brief periods of flooding from prolonged high-
intensity storms. In some places it is intermingled with the Riovista soil.

Landscape: Fan piedmonts (fig. 78 and fig. 79)

Landform: Channels on valley floors (fig. 60)

Parent material: Alluvium derived from mixed

Slope: 0 to 2 percent

Shape (down/across): Linear/linear

Surface fragments: About 5 percent rounded cobbles; about 20 percent rounded gravel

Drainage class: Excessively drained

Slowest permeability: 2.0 to 6.0 in/hr (moderately rapid)

Available water capacity: About 2.9 inches (very low)

Shrink-swell potential: About 1.5 percent (low)

Flooding hazard: Frequent

Runoff class: Negligible

Calcium carbonate average in horizon of maximum accumulation: About 1 percent

Gypsum average in horizon of maximum accumulation: About 1 percent

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm (nonsaline)
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Sodium adsorption ratio average in horizon of maximum accumulation: About 1
(slightly sodic)
Land capability subclass (nonirrigated): 8

Minor Components Composition

Penistaja and similar soils: About 6 percent
lldefonso and similar soils: About 4 percent

Figure 78.—An area of Devargas-Riovista-Riverwash complex, 0 to 5 percent
slopes, flooded. This is a typical area of the Devargas soil.

Figure 79.—An area of Devargas-Riovista-Riverwash complex, 0 to 5 percent
slopes, flooded. This is a typical area of Riovista soil. Notice the amount of
surface rock fragments and sparseness of vegetation as opposed to the
Devargas soil in the previous picture.
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550—Pits, mine
Map Unit Setting

Major Land Resource Area: 36

Elevation: 6,500 to 8,000 feet (1,981 to 2,438 meters)

Mean annual precipitation: 13 to 15 inches (330 to 381 millimeters)

Mean annual air temperature: 48 to 50 degrees F (8.9 to 10.0 degrees C)
Frost-free period: 140 to 170 days

Map Unit Composition

Pits, mine: 85 percent
Minor components: 15 percent

Component Descriptions

Pits, mine

Parent material: Mine spoil or earthy fill derived from monzonite

Slope: 8 to 40 percent

Shape (down/across): Convex/convex

Surface fragments: About 5 percent subrounded cobbles; about 35 percent
subrounded gravel

Drainage class: Well drained

Slowest permeability: 0.6 to 2.0 in/hr (moderate)

Available water capacity: About 4.5 inches (low)

Shrink-swell potential: About 1.5 percent (low)

Runoff class: Medium

Calcium carbonate average in horizon of maximum accumulation: About 4 percent

Gypsum average in horizon of maximum accumulation: None

Salinity average in horizon of maximum accumulation: About 1 mmhos/cm
(nonsaline)

Sodium adsorption ratio average in horizon of maximum accumulation: About 2
(slightly sodic)

Land capability subclass (nonirrigated): 8

Minor Components Composition

Pegasus and similar soils: About 5 percent
Pedregal and similar soils: About 4 percent
Cochiti and similar soils: About 2 percent

Wandurn and similar soils: About 2 percent
Alchonzo and similar soils: About 2 percent
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CUNNINGHAM HILL MINE RECLAMATION PROJECT
UPDATED CONTINGENCY PLAN

1.0 INTRODUCTION

This Updated Contingency Plan is submitted as part of the updated Closeout Plan (JSAIL, 2021)
for the Cunningham Hill Mine Reclamation Project. This plan, submitted on behalf of LAC
Minerals (USA) LLC (LAC), includes activities conducted under the supervision of New Mexico
Environment Department (NMED) to comply with the New Mexico Water Quality Act as
defined in 20.6.2 and 20.6.4 New Mexico Administrative Code (NMAC).

This Updated Contingency Plan is intended to help fulfill the purposes of the New Mexico
Mining Act (NMSA 1978 §§ 69-36-1 et seq) to promote responsible utilization and reclamation
of lands affected by mining. In particular, it is intended to promote the closeout plan goal of
reestablishing a self-sustaining ecosystem in the permit area, appropriate for the life zone of the
surrounding areas, to the extent consistent with technical and economic feasibility and
environmental soundness (19.10.5.507 NMAC).

Portions of this plan are also intended to promote compliance with the New Mexico Water
Quality Act. In particular, they are intended to promote compliance with New Mexico water
quality standards, which may be modified, if appropriate, due to an unreasonable burden (see
20.6.2.1210 NMAC) or on technological or economic grounds (20.6.2.4103.E NMAC).

The Updated Contingency and Closeout Plans address only those conditions in the permit area
resulting from the "existing mining operation" (see the New Mexico Mining Act (NMSA 1978 §
69-36-3.E)) conducted by Gold Fields Operating Company - Ortiz ("Gold Fields") from 1979
through 1987. Any other conditions in the permit area are not subject to this Plan.

Throughout this plan "the appropriate State agency" shall refer to:

e New Mexico Environment Department (NMED) where the matter directly relates
solely to water quality;

e New Mexico Energy, Minerals and Natural Resources Department Mining and
Minerals Division (MMD) where the matter directly relates solely to non-water
quality aspects of reclamation under the New Mexico Mining Act; or

e Both NMED and MMD in other cases.

Performance Standards and their associated contingency plans are arranged by facility in
subsequent sections. Separate sections are included for specific performance standards that
relate to the Waste Rock Pile and Dolores Gulch (Section 2.0), the Open Pit (Section 3.0), and
the residue pile (Section 4.0). Specific performance standards and contingency plans that are not
included in the foregoing sections are included in Section 5.0.

JOHN SHOMAKER & ASSOCIATES, INC.
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2.0 WASTE ROCK PILE AND DOLORES GULCH GROUNDWATER

Performance standards and contingencies for groundwater cleanup related to discharges from the
Waste Rock Pile to Dolores Gulch are specified in DP-55: particularly in the DP-55 renewal that is
underway.

Performance standards and contingencies related to reclaimed lands on the Waste Rock Pile and
Dolores Gulch (water treatment system) can be referenced from Section 5.0.

3.0 CUNNINGHAM HILL OPEN PIT

3.1 Performance Standard CHP-1: Open Pit Water Quality

The quality of the water in the Cunningham Hill Open Pit water body shall meet applicable New
Mexico surface water quality standards for wildlife habitat, livestock watering, and limited
aquatic life use. Specifically, water in the Open Pit water body shall "be free from any substance at
concentrations that are toxic to or will adversely affect plants and animals that use these
environments for feeding, drinking, habitat, or propagation; can bioaccumulate; or might impair the
community of animals in a watershed or the ecological integrity of surface waters of the state
(20.6.4.900.G NMAC). LAC may propose revised standards which are based on a site-specific
ecological risk assessment (Use Attainability Analysis as defined in 20.6.4.15 NMAC) to NMED
for review and approval. The open pit pool surface water standards were updated according to
20.6.4.99 NMAC and NMED (2021). Applicable Open Pit water quality standards are summarized
in Table 1. Sampling methods and frequency are specified in AP-27.

3.2 Contingency Plan CHP-1

Resampling: If a surface sample of the water body exceeds the surface water quality standards
specified in Table 1, then LAC shall collect a conformation sample for analysis within 1 week of
identified exceedance. The Cunningham Hill Open Pit pool sampling should be conducted in
accordance with New Mexico Environment Department Surface Water Quality Bureau (NMED
SWQB) Standard Operating Procedures for Lake Sampling (20.6.4.14.C.3 NMAC; SOP 12.1,
Section 6.2 — Collecting Lake Water Samples), which is described as follows.

Open Pit Sampling SOP--Collecting Lake Water Samples for Chemical Analysis (Deep and
Shallow_Stations): Double rinse collection equipment with lake water when used for multiple
sites, such as the Kemmerer, or 5-gallon carboy. Collect water samples in accordance with
Subsection C Paragraph (3) of 20.6.4.14 NMAC. Use a plastic (acrylic) or fluoropolymer
Kemmerer for collecting water chemistry (TDS, anions, metals).

During periods of lake stratification (thermocline is present) TDS, dissolved metals, and total
metals, are integrated from the top, middle and bottom of the entire water column by taking three
Kemmerer samples. If any of the Kemmerer samples fall at the same depth as the thermocline,
collect from one meter above. For the bottom sample, keep the Kemmerer at least 1 meter away
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from the bottom to avoid stirring up sediments. Composite three 5-liter Kemmerer samples in a
S5-gallon carboy. All water-quality samples are poured off from the composited sample into their
respective containers; 1-liter Cubitainers® or other containers as prescribed by the analysis to be
performed. Dissolved metal samples are typically filtered within 15 mins of sample collection and
prior to being poured into 1-liter Cubitainers®. All lake samples which require preservation will be
preserved within 15 minutes of sample collection in accordance with 40 CFR 136.3 (e) Table II.
However due to wind, waves, weather and unforeseen events preservation may not occur within
15 mins of sample collection but as soon thereafter as practically possible.

When the lake is well mixed (thermocline is not present), all samples are collected from the top,
middle, and bottom of the euphotic zone. Composite three 5-liter Kemmerer samples in a 5-gallon
carboy. All water quality samples are poured off from the composited sample into their respective
containers. Dissolved metal samples are typically filtered within 15 mins of sample collection and
prior to being poured into 1-liter Cubitainers®. All lake samples which require preservation will be
preserved within 15 mins of samples collection in accordance with 40 CFR 136.3 (e) Table IL
However due to wind, waves, weather and unforeseen events preservation may not occur within
15 mins of sample collection but as soon thereafter as practically possible.

If re-sampling confirms that the pit water body exceeds the water quality standards, then appropriate
exclusion measures should be taken as described below.

Restricting Wildlife Exposure: If the pit water body exceeds the standards for wildlife use, as
described above, LAC shall take immediate measures to prevent, to the extent practicable, wildlife
exposure to the pit water body. Unless inappropriate, alternative water sources for wildlife use shall
be provided. In addition, a follow-up investigation shall be conducted as described below.

Follow-Up Investigation: A follow-up investigation, if required, shall be conducted by LAC to
identify the reason for observed changes in water quality that cause exceedances of the wildlife
water quality standards. The investigation may include additional water sampling and analysis, site
investigation, source controls, and determination of potential effects on down-gradient surface-
water or groundwater quality. If the investigation indicates that the changes in water quality are
adversely affecting or will adversely affect wildlife using the pit water body, or will cause a failure
in down-gradient water quality, then a mitigation plan shall be developed by LAC as described
below.

Mitigation Plan: The mitigation plan, if required, will evaluate alternative measures for reducing
the impacts associated with the pit water body identified in the follow-up investigation. LAC shall
submit the plan to NMED for review and approval, after which LAC shall implement the approved
plan in a timely manner.

Additionally, LAC shall submit annual reports for review by NMED describing the measures taken
under the approved mitigation program, and the observed results. Alternatively, LAC may choose
to remove a designated use by performing a “Use Attainability Analysis” (“UAA”) pursuant to 20.6.4.15
NMAC. If LAC seeks to remove a designated use or to propose site-specific surface water standards for
the open pit water body, the NMED SWQB will be consulted regarding this process.
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Table 1. Open Pit waterbody water-quality standards

AP-21 surface- | Livestock | Wildlife HiliEe)
constituent unit gro_undwater water Watering | Habitat AELETE (Lie

ST trigger level | Standard | Standard i

Standard Standard
alkalinity mg/L <20
pH S.U. 6t09
chloride mg/L 250
Sulfate mg/L 1,200 b
TDS mg/L 2,000 b
conductance uS/cm 6,300
aluminum mg/L 5 10.07
arsenic mg/L 0.01 0.2 0.34
boron mg/L 0.75 5.0
cadmium mg/L 0.005 0.05 0.0065
chlorine residual mg/L 0.011 0.019
chromium IIT mg/L 1.77
chromium VI mg/L 0.016
chromium mg/L 0.05 1.0
cobalt mg/L 0.2b 1.0
copper mg/L 1 0.5 0.05
iron mg/L 1
lead mg/L 0.002 0.1 0.28
manganese mg/L 40b 4.738
mercury mg/L 0.002 0.01 0.0014
molybdenum mg/L 1 7.920
nickel mg/L 0.2 1.51
selenium mg/L 0.05 0.05 0.005 0.02
silver mg/L 0.05 0.035
vanadium mg/L 0.1
zine mg/L 10 25 0.564

b - applicable water-quality standard defined in NMAC 20.6.4.97.C.1(a)
TDS - total dissolved solids

S.U. - standard units

mg/L - milligrams per liter
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3.3 Performance Standard CHP-2: Open Pit Hydrological Model

A hydrogeochemical model of the Open Pit water body was developed by LAC for predicting
the rate of inflow and the water quality. The hydrogeochemical model was revised 1999, 2001,
2010, and 2020 (JSAIL 2020). Steady-state Open Pit water levels are predicted to range between
6,800 to 6,840 ft above mean seal level (amsl).

A hydrologic investigation shall be conducted by LAC if Open Pit water levels rise above 6,840 ft
amsl to identify the changes in groundwater levels in portions of Dolores Gulch in the vicinity of the
Waste Rock Pile that result from recovery of the water levels in the Open Pit. The investigation
shall include an evaluation of the surface and groundwater quality down-gradient of the Open Pit,
and an analysis of samples taken from AP-27 groundwater monitor wells to evaluate groundwater
quality. Information used from the hydrologic investigation, the observed rate of inflow, rainfall,
evaporation, and the observed Open Pit water chemistry shall be used to recalibrate the model and
to refine the long-term prediction of water quality in the Open Pit water body.

3.4 Contingency Plan CHP-2

If the investigation(s) indicate that the Open Pit water body will fail to meet water quality standards
for wildlife use, specified in CHP-1 above, the findings shall be reported by LAC to NMED within
7 business days. Additionally, LAC shall conduct a follow-up study and, if required, shall develop
a mitigation plan as described in CHP-1.

If resampling results, four quarters of AP-27 sampling results, and the results of the
hydrogeochemical model indicate that standards described in CHP-1 will be exceeded, then
mitigation measures will be employed. Mitigation measures may include, but not be limited to, pH
mitigation, membrane filtration treatment, or other water quality treatment methods. A mitigation
workplan must be submitted to the NMED for approval, prior to commencing the work.

4.0 CUNNINGHAM HILL RESIDUE PILE

Performance standards and contingencies for groundwater cleanup related to discharges from the
residue pile are specified in DP-55 as renewed November 20, 2020.

5.0 SITE-WIDE PERFORMANCE CRITERIA

5.1 Performance Standard SW-1: Vegetation Standards

Vegetation on the reclaimed residue pile, reclaimed Waste Rock Pile, reclaimed portions of the
ore treatment unit area, borrow areas, reclaimed roads, and areas within the Open Pit where
topsoil has been applied, shall be subject to the monitoring requirements and performance
standards described below. Areas of the Open Pit where no topsoil has been applied, as well as
roads used for permanent access, shall not be subject to vegetation standards.
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Vegetation success will be monitored through annual inspections, as well as by surveys of the
reclaimed areas in years 3, 5, 8, 11, and 12 following completion of reclamation activities. LAC
shall submit reports to the appropriate State agency describing the results of these revegetation
surveys within 90 days after completion of data collection and monitoring activities. The reports
shall include an assessment of vegetation success. Climatic variation and its effects on
vegetative growth rates will be considered in this assessment.

Vegetation establishment and success on the Waste Rock Pile shall be monitored through the
establishment of six 50-meter transect lines.

Transect locations for all other reclaimed areas shall be selected by LAC in consultation with the
appropriate State agency.

Vegetation success for all reclaimed areas shall be determined by comparison with historic
record sampling. Historic record sampling shall be performed in representative undisturbed
areas for a minimum of 5 years, with sampling not necessarily conducted during consecutive
years. Vegetation inspections of all reclaimed areas shall follow the following guidelines:

* Visual inspections of vegetation cover by life-form will be conducted (including annual
grass, perennial grass, forbs, shrubs, trees, litter, and standing dead). Evidence of
dieback, subsidence, slope failures, or erosion will be noted.

* Inspections will be conducted on ten 1-meter frames spaced every 5 meters on each
transect.

* Pedestrian traffic will be restricted to the downhill side of the transect line and people
will not be allowed to walk on the plots.

* Vegetation monitoring will be conducted once each year during peak standing biomass.

Revegetation efforts shall be considered successful when the following conditions are met:

» The total vegetative cover of perennial species in each revegetated area is equal to or
exceeds 90 percent of the historic record, with a 90-percent statistical confidence limit;

* The density of actively growing shrubs and trees is within a 90-percent statistical
confidence of the historic record;

» The total annual herbaceous productivity is within a 90-percent statistical confidence of
the historic record; and;

» Species diversity is as follows:

¢ The reclaimed area has at least three grasses present and a relative herbaceous
cover value equal to or greater than 5 percent, with no one grass species
comprising more than 70 percent relative cover,

¢ The reclaimed area has at least two species of trees and two species of shrubs
present, with each species comprising no less than 5 percent or no greater than
95 percent of the relative density value.

JOHN SHOMAKER & ASSOCIATES, INC.
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5.2 Contingency Plan SW-1

If vegetation monitoring indicates that, due to natural or other causes, a reclaimed area does not
exhibit the potential to achieve the revegetation standards described above, a report shall be
prepared which describes the area in question, the situation as identified, and probable causes.
This report shall be submitted by LAC to the appropriate State agency within 30 days of problem
identification. A corrective action plan shall be submitted by LAC to the appropriate State
agency for review and approval within 75 days of the date of problem identification. Following
approval of the plan by the appropriate State agency, LAC shall implement the plan in a timely
manner. The corrective actions to be taken may include, but need not be limited to,
reestablishment of topsoil thickness, reseeding, and replanting of trees and shrubs.

5.3 Performance Standard SW-2: Erosion Standards

All reclaimed areas shall be inspected quarterly for 5 years following completion of reclamation
activities for signs of excessive erosion. After the first 2 years of monitoring, LAC may propose to
the appropriate State agency that inspection be conducted less frequently if appropriate. Routine
monitoring shall include a visual assessment of rills and gullies. Erosion features deeper than 8 in.
shall be repaired in a timely manner.

Erosion of applied cover-soil from the Waste Rock Pile shall not expose significant contiguous
areas of sulfide-enriched waste rock or otherwise be allowed to significantly decrease the
performance of the reclaimed soil cover in minimizing infiltration into the pile. Erosion of applied
cover-soil from the residue pile shall not expose significant contiguous areas of the unclassified fill
layer within the cover system.

Erosion of applied cover-soil from reclaimed haul roads, portions of the Open Pit in which cover-
soil has been applied, the ore treatment area, and other reclaimed areas, shall not be permitted to
significantly decrease the performance of the reclaimed soil cover in supporting vegetation.

5.4 Contingency Plan SW-2

If erosion features deeper than 8 in. develop, LAC shall repair the damaged areas in a timely
manner. [f large numbers of significant erosion features are evident during an inspection period
(more than 25 rills per acre over an area of 1 acre or more), then a mitigation plan to prevent
recurrence of the erosion shall be developed and implemented by LAC. Elements of such a
mitigation plan may include, but need not be limited to, regrading or otherwise re-directing
surface runoff away from the affected areas.

If potentially destructive levels of erosion are identified, LAC shall notify the appropriate State
agency within 2 business days. In addition, LAC shall determine the extent of erosion and shall
submit a report describing the situation identified and probable causes to the appropriate State
agency within 30 days of the date of problem identification. A corrective action plan shall be
submitted by LAC to the appropriate State agency for review and approval within 75 days of the
date of problem identification. Following approval of the corrective action plan by the
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appropriate State agency, LAC shall implement the plan in a timely manner. This work may
include, but need not be limited to, regrading, armoring of drainage features, reestablishment of
topsoil thickness, reseeding, and replanting of trees and shrubs.

5.5 Performance Standard SW-3: Maintenance of Drainage Channels and Diversion
Structures

All drainage channels and diversion structures installed during reclamation of the Cunningham Hill
Mine shall be subject to the routine inspection and maintenance requirements described below.

In order to ensure that the drainage channels and diversion structures are functioning properly, they
shall be inspected quarterly for signs of excessive erosion for 5 years following completion of
residue pile reclamation activities. After the first 2 years of monitoring, LAC may propose to the
appropriate State agency that inspection be conducted less frequently if appropriate. During the
5-year period, drainage channels and diversion structures shall be inspected as soon as possible
following storm events in excess of 1 in. of rainfall in 24 hours for signs of deterioration and
erosional damage as well as sedimentation.

During the remainder of the post-closure monitoring period described in SW-3., drainage channels
and diversion structures shall be inspected after each storm event that exceeds the largest prior
storm that has occurred since completion of reclamation. More frequent inspection may be required
during the post-closure monitoring period by the appropriate State agency if the drainage channels
and diversion structures are shown to require frequent maintenance or repair.

Routine inspections and inspections completed after major storm events shall be subject to the
following requirements:

» Physical damage, trash build-up and sedimentation shall be recorded on field inspection
sheets.

» Diversion intake and outflow areas shall be inspected for evidence of scouring or bypass.

* Any areas needed maintenance or repair shall be reported on the field inspection sheets.

5.6 Contingency Plan SW-3

If damage is noted, appropriate repairs shall be completed by LAC in a timely manner. A summary
of all observed damage requiring repair shall be submitted by LAC annually to the appropriate State
agency, including as-built reports verifying the completion of the required repair.

If significant damage or overflow is caused by storms that are smaller than the structure's storm
design, LAC shall conduct an investigation to identify the cause of significant damage or overflow
of diversions. A report shall be prepared by LAC, identifying the extent of the problem and the
probable causes. The report shall be submitted by LAC to the appropriate State agency within
30 days of the date of problem identification. A corrective action plan shall also be submitted to the
appropriate State agency for review and approval within 75 days of the date of problem
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identification. The corrective actions to be taken may include, but need not be limited to, regrading,
armoring of drainage features, redesign and reconstruction of channel cross-section and alignment,
replacement of topsoil, reseeding, and replanting of trees and shrubs. After approval by the
appropriate State agency, LAC shall implement the plan in a timely manner.

5.7 Performance Standard SW-4: Slope Stability

Quarterly inspections of all reclaimed areas for evidence of slope instability shall be made in
years 1, 2, 3, 4, and 5 following completion of reclamation activities. LAC shall submit a slope-
stability report annually to the appropriate State agency, summarizing the findings of the quarterly
inspections.

Waste Rock Pile: The slopes and benches of the Waste Rock Pile shall remain in a stable
condition.

Residue Pile: The slopes and benches of the residue pile shall remain in a stable condition.

Other Reclaimed Areas: The slopes of other areas throughout the permit area, including
the ore treatment facility, borrow areas, reclaimed exploration roads, access roads, and
other support facilities shall remain in a stable condition.

Mass instability, including slope failure and subsidence in the above areas, shall be subject to the
contingency requirements described below.

5.8 Contingency Plan SW-4

Waste Rock Pile: If slope movement, subsidence, or other mass instability which threatens the
performance of the reclaimed soil cover occurs, LAC shall notify the appropriate agency within 2
business days of problem discovery, and shall take timely action to prevent excessive entry of
surface water into the waste rock pile. Additionally, a geotechnical investigation shall be conducted,
and a report describing the cause of the failure and appropriate remedies for preventing future slope
movement shall be submitted by LAC to the appropriate State agency for review. After review and
approval of the plan by the appropriate State agency, LAC shall implement the corrective measures
described in the plan in a timely manner.

Open Pit: If large-scale highwall failure occurs, LAC shall notify MMD within 2 business days of
problem discovery, shall conduct a geotechnical investigation to determine the cause of such failure
and shall propose a corrective action plan to MMD for review and approval. LAC shall implement
the approved plan in a timely manner. Damage to adjacent portions of the Waste Rock Pile or to
drainage diversions caused by the large-scale failure shall be promptly repaired by LAC.

If the currently unstable area on the southern highwall increases in extent by more than 100 vertical
ft, then a geotechnical investigation shall be conducted to identify the cause of the problem and to
develop an appropriate remedial action plan. (Minor raveling of the southern highwall is currently
occurring. Analysis of this condition indicates that the shallow failure is expected to stabilize in a
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few years and the uphill extent of raveling is expected to remain within 100 vertical feet of current
extent. No attempts to regrade this area will be made at present, because such actions would likely
disturb more surface area than would naturally be affected.) LAC shall submit the proposed plan to
MMD for review and approval. LAC shall implement the approved plan in a timely manner.

Residue Pile: If slope movement, subsidence, or other mass instability is observed in the reclaimed
residue pile, LAC shall notify the appropriate State agency within 2 business days of problem
discovery. A geotechnical investigation shall be conducted to ascertain the extent of the problem,
and a report describing the situation as identified, including estimates of the volume affected by the
instability and potential consequences of the instability with respect to its effect on the integrity of
the impervious soil barrier and drainage features, shall be developed by LAC and submitted to the
appropriate State agency within 30 days of the date of problem identification. A corrective action
plan shall be submitted by LAC to the appropriate State agency for review and approval within
75 days of the date of problem identification. Any remedial measures undertaken in conjunction
with the corrective action plan shall be completed by LAC in a timely manner which minimizes
disturbance to reclaimed areas and meets all original design criteria for the residue pile.

Other Reclaimed Areas: If slope movement, subsidence or other failure which threatens the
integrity of any other reclaimed area occurs, LAC shall notify the appropriate State agency
within 30 days of problem discovery and shall repair any damage that could affect other
reclaimed facilities in the timely manner.

If perimeter fences or signs are disturbed by slope movement, the fencing shall be immediately
relocated or repaired as required.

5.9 Performance Standard SW-5: Newly Discovered Environmental Contamination

Newly discovered environmental contamination which is subject to the Cunningham Hill Mine
Contingency Plan and which violates or threatens to violate State of New Mexico water quality
standards or the New Mexico Mining Act shall be subject to the following contingency
measures. Such newly discovered environmental contamination may include, for example,
contaminated seeps, springs, or surface runoff.

5.10 Contingency Plan SW-5

Any suspected newly discovered environmental contamination shall be reported to the
appropriate State agency within 2 business days of discovery. When notice is provided, LAC
shall promptly determine whether the newly discovered environmental contamination requires
routine repair, follow-up investigation, enactment of a mitigation plan, or emergency measures.
Such determination shall be subject to review and approval by the appropriate State agency.

Routine Repairs: Newly discovered environmental contamination requiring no additional action
other than routine repairs shall be remedied accordingly. The actions taken shall be documented and
reported to the appropriate State agency in routine reports.
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Follow-Up Investigation: If such contamination cannot be adequately remedied by routine repairs,
then LAC shall investigate to determine whether the contamination is newly discovered
environmental contamination. LAC shall (a) collect and analyze additional samples as appropriate
to confirm whether the contamination in fact violates or threatens to violate New Mexico water
quality standards or the New Mexico Mining Act, and (b) they shall determine whether the
contamination is in fact the result of Gold Fields' mining activity. If the results of (a) and (b)
indicate that contamination is newly discovered environmental contamination subject to the
Cunningham Hill Mine Contingency Plan is confirmed, then (c) an analysis shall be conducted, as
appropriate, to determine whether the change in concentration is statistically significant.

If newly discovered environmental contamination attributable to Gold Fields is confirmed as
described above, then LAC shall conduct a site investigation to identify the source of the
contamination. Elements of such an investigation may include, among other things, installation of
additional groundwater monitor wells, collection of additional samples, measurement of additional
constituents, and performance of aquifer tests.

Mitigation Plan: If the foregoing investigation confirms that the contamination is newly discovered
environmental contamination, then an appropriate mitigation plan shall be developed by LAC and
submitted to the appropriate State agency for review and approval after which the Companies shall
implement the approved plan in a timely manner. Additionally, LAC shall submit annual reports for
review by NMED describing the measures taken under the approved mitigation program, the
observed results, and a summary of long-term implications.

Emergency Measures: If an environmental emergency arises, the contingency plan described in
SW-6 shall be executed.

5.11 Performance Standard SW-6: Environmental Emergency

In the event of an environmental emergency, LAC shall take immediate action as necessary to
minimize immediate environmental impacts.

5.12 Contingency Plan SW-6

LAC shall report the emergency to the appropriate State agency within 24 hours of discovery and
shall describe emergency measures being taken and shall thereafter take no action disapproved by
the appropriate State agency. Absent State agency approval (either formal or informal), in the
event of an environmental emergency LAC shall not construct on-site any new remediation or
reclamation facilities or structures that cannot subsequently be removed or mitigated, or undertake
any new remediation or reclamation programs that are inconsistent with response actions detailed in
DP-55, the Cunningham Hill Mine Reclamation Project Closeout Plan, or the Cunningham Hill
Mine Reclamation Project Contingency Plan, which cannot subsequently be removed or mitigated.
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Appendix C.

Cunningham Hill Mine Reclamation Project Forest Management Plan
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CUNNINGHAM HILL MINE RECLAMATION PROJECT

FOREST MANAGEMENT PLAN
Santa Fe County, New Mexico

February 20, 2017

I. PROPERTY DESCRIPTION

A. ACREAGE

The property totals 2,968 acres (4.6375 square miles) according to a survey dated 11/30/2000
and filed with the Santa Fe County Clerks office in plat book 461, page 27-28.

B. PROPERTY OWNERSHIP AND CONTACT INFORMATION
The property is owned by LAC MINERALS (USA) LLC /P.O. Box 29 / Elko, NV 89803

Primary Contact: David Wykoff, Project Manager / 505-471-0434 office / 505-252-9615 mobile

Physical and mailing address: 582 County Road 55 / Cerrillos, New Mexico 87010

C. PROPERTY LOCATION AND DIRECTIONS

The property is located in north-central NM, thirty-one drive miles south of Santa Fe, New
Mexico, and about eight drive miles south of Los Cerrillos, NM. The land lies within the Ortiz
Mine Land Grant.

Latitude and longitude: 035 19° 50.79” N and 106" 08’ 58.27” W.

Directions: From NM Hwy 14 (Turquoise Trail) near Los Cerrillos take NM Hwy 55/Goldmine
Road easterly for 6 miles to the entrance gate. The office is a mile further.

The property is found on the Golden and Captain Davis Mountain NW, New Mexico U.S.
Geological Survey (USGS) topographic maps.

D. GENERAL PROPERTY DESCRIPTION

1. VEGETATION COMMUNITIES

The property lies on the northeast quadrant of the Ortiz Mountains and the rolling foot slopes
that level out to the northeast as they decrease in elevation. The most common vegetation type on
the property is pifion-juniper woodland composed of Colorado pifion pine and one-seed juniper.
Along the eastern boundary, where elevation is lowest at 6,500 feet above sea level, a small area
of grassland and cholla is present. From that area one-seed juniper trees have seeded in and as
elevation further increases pifion-pine begins to mix in with the juniper. On the higher elevations
in the west and southwest more ponderosa pine is present with ponderosa pine forest covering an
area in the southwest corner with occasional Douglas-fir and white fir trees.



2. GOLD MINING, RECLAMATION, AND REVEGETATION

The land has been mined for gold since 1822, which is prior to the California gold rush by over
two decades. Prospect areas appear as an X on USGS topographic maps identifying where
prospecting took place in the late 1800’s. Many areas, such as in the ponderosa pine forest, have
pit and mound topography that is the result of digging and piling of soil for gold mining. In the
same ponderosa pine forest a large old wooden mine shaft stands, marked on USGS topographic
maps as Mine Shaft. Over time, more and more advanced mining technologies were used that
increased the impact on the land and water resources. Most recently the Cunningham Hill Mine
was operated from 1979 to 1987. Soon after that time, the mine was closed and only reclamation
work has been underway ever since. Reclamation and remediation work involves ground water
monitoring, site maintenance, and water treatments to control the discharge of water
contaminants from mine facilities in ground and surface water.

Primary reclamation areas cover three hundred some acres and are shown on the topographic
maps included with this report. Reclamation areas include the following: 1) the Cunningham Hill
mining pit with open water, 2) a waste rock pile, 3) residue pile, 4) ore treatment area, 5) borrow
areas, 6) plastic lined evaporation ponds, 7) acid rock drainage treatment cells, 8) water
treatment facilities, and about 100 monitoring and recovery wells and associated plastic piping
that carry water or electric lines. Electric line is buried a few inches below ground that runs to
the wells and pump houses. Water treatment facilities include two big pump houses, one north of
the office, one in Dolores Gulch, and one small pump house over the well near the north
entrance.

Soil borrow areas were recontoured for better drainage and revegetated by seeding and planting
that included tree planting 15 years ago. In 2014 and 2015, a Revegetation Success Evaluaion
Report was completed by Cedar Creek Associates and is in the office library that decribes in
detail the current species and amounts of vegetation planted and existing in these areas.

3. STRUCTURES AND SURROUNDING LAND OWNERSHIPS

There is one office building, which is in use on the property. The property does not have a
residence although there is an old adobe home and shed, now vacant and weedy, known as
Dolores Ranch that is over 100 years old and where the town of Dolores once stood. Above
ground electrical transmission lines run along the main road to near the office and veer down to
near the water tank and also to the Dolores Gulch pump house. The Santa Fe County Fire
Department has a radio communication tower north of the office next to the main road that they
lease.

Eight or so homes and associated buildings are located within 650 to 1,200 feet north of the
northern property line on the eastern side of the property in the Vista del Oro Subdivision. Santa
Fe County owns the land west of Cunningham Hill Mine property that totals 2.1 square miles.
The Lone Mountain Ranch owns property south of the tract boundary that covers 44.2 square
miles. Ojos Creek Ranch LLC totals 2.6 square miles and lies towards the south end of the
eastern property line and eastern end of the southern property line. The rest of the surrounding
area has privately owned smaller parcels of land many without homes.



4. FENCING AND ACCESS

Access to the area is good on Turquoise Trail and Hwy 55/Gold Mine Road that leads to the
main road that runs north/south through the property to the office. An important road veers off to
the west near the property entrance gate that Santa Fe County uses since it provides the only
access to their property. The County has been thinning trees along this road to widen it and make
it more fire-safe for vehicles during wildfire events. There are many other roads that provide
good access to many areas of the property due to active reclamation and monitoring work.

Barbed wire fencing runs along the south, east, and north property lines. The west boundary has
a line of wide white tape/wire.

5. 2016 GOLDMINE FIRE

A 55-acre wildfire called the Goldmine Fire occurred June of 2016 that started by lightening on
the adjacent ranch to the south. The fire moved onto the Cunningham Hill Mine property and
burned some 10 acres near Captain Davis Mountain and the main road at the south end of
Cunningham Hill Mine property. See Map E in this report for an aerial view of the burned area.
The burned area was
expensive to repair
($18,000) and involved
recontouring and
revegetating areas with
dozer damage. It is
interesting to note that in
the Custom Soils Report,
found in Appendix A of
this report, the assigned
rating for ‘damage by
Figure I: The 2016 Goldmine Fire burned area on Cunningham Hitt  Wildfire’ shows Captain
Mine property (Area 5A). Davis Mountain as very
high. The only place on
the property with that high of a rating. The rating is not referring to the risk or hazard of wildfire
but to the damage resulting from a wildfire if one occurs.

E. FOREST MANAGEMENT MAPS

Maps are found at the end of this report and include the following: 1) Inventory Point Map, 2)
Watershed Map, 3) Forest Management Map, 4) Aerial View Map, and 5) Aerial View of the
Goldmine Fire. The USGS topographic maps in this report were last updated in 1990. The aerial
photo image was taken June 9, 2014. Maps are found at the end of this report in the Map section.

F. FOREST MANAGEMENT UNITS

Based on topography, access, and forest conditions, the property has been divided into five
primary forest management units and two other areas: 1) the steep and/or inaccessible
mountainous areas, and 2) the revegetated, mine reclamation areas. The steep mountainous arcas
are not easily accessed and can be dangerous to work on so were broken out and not inventoried.
Revegetated and reclamation areas need lower amounts of management at this time since trees
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there are young, up to 15 years old, and of low density. However, both of these areas are
addressed as far as management in the Forest Stand Descriptions and Management
Recommendations section later in this report. Below are the defined Management Units for this
report.

Area A (648 acres). Steep Mountainous Areas
Area B (394 areas): Mine Reclamation and Revegetation Areas

Area 1 (214 acres): Southwest Corner (Watershed above Cunningham Hill Mine of ponderosa
pine and pifion-juniper)

Area 2 (233 areas): West and Central (Near Dolores Ranch, dense pifion-juniper and some
ponderosa pine especially along drainageways)

Area 3 (524 acres): Northern End (Rolling hills and footslopes of pifion-juniper woodland)
Area 4 (525 acres): Northeast Corner (One-seed juniper and pifion-juniper woodland)

Area 5 (430 acres): Southeast Corner (Captain Davis Mountain and surrounding areas of pifion
juniper woodland)



II. LANDOWNER OBJECTIVES

1. WILDFIRE MITIGATION

Mitigate the risk of catastrophic wildfire to protect the forests, watersheds, and 30 some years of
mine reclamation work. If wildfires take place on the property, damage to the revegetated areas,
plastic piping on the ground, plastic lined ponds, and other reclamation infrastructure would be
extremely detrimental. Revegetated areas need to be protected so fifteen years of planting, tree,
shrub, and plant growth are not lost. The area of most concern is the Cunningham Hill Mine
open pit that could fill with sediment and debris if a catastrophic wildfire occurred in the large
watershed in the mountains above.

Besides the pit, primary infrastructure prioritized to protect from wildfire include but are not
limited to the following:

1) Office, a metal building with a rubber coated roof;

2) Ponds;

3) Wells;

4) Electrical transmission lines;

5) Neighbors homes to the north; and

6) Radio tower owned by Santa Fe County Fire Department.

2. FOREST HEALTH IMPROVEMENT

Maintain, protect, and improve the health and vigor of the woodland and forest ecosystems on
the property. Increase the forests resilience to any future disturbance from insects, diseases,
mistletoe, and drought. Mitigating the risk of catastrophic wildfire is an important component in
protecting forest health.

3. INVASIVE SPECIES MANAGEMENT

Many Siberian eim are growing along the mains roads likely due to seeds carried on vehicles. A
few Russian olive trees were planted in the borrow revegetated areas. These trees species,
introduced from other countries, are considered invasive noxious weed species since they
quickly spread and outcompete native species of trees. There is an interest in controlling the
spread of these trees while their numbers are still limited.



III. RESOURCE DESCRIPTION
A. PROPERTY CHARACTERISTICS

1. FOREST AND WOODLAND DESCRIPTION

The major forest type on the property is pifion-juniper woodland. The primary tree species in
these woodlands are Colorado pifion pine (Pinus edulis) and one-seed jumper (Juniperus
monosperma). A couple of Rocky Mountain junipers (Juniperus scopulorum) were found in the
woodlands and they are found where planted by the road loop in Area 1. A couple of cottonwood
trees (Populus spp.) were seen.

Ponderosa pine (Pinus ponderosa) is common in the southwest portion of the property where it
sometimes forms 50% or more of the tree species in areas. Ponderosa pine forests as compared to
pifion-juniper woodlands are typically found on more cool and moist areas such as at higher
elevations, along drainageways and other concave shaped landforms and on cooler facing slope
aspects (northwest to north to northeast facing) where less sun is received. The Forest Inventory
Point Map, Map A, identifies where ponderosa pine makes up more than 50% of the tree density
(square feet of basal area). Ponderosa pine forest is mainly found in Management Area 1A and
also in Area 1B along draingeways.

The forests are dense to moderately thin depending upon topography, slope aspect, and soil type.
Southerly facing steep mountainsides are typically dry with fewer and smaller trees and some
with many dead trees. Some of the intermittent waterways are rocky. Area 3 (and Area 4) has
some have deep eroded drainageways with islands of trees on pedastals of soil.

Oaks are present mostly in the ponderosa pine area, however are also in areas of pifion-juniper
woodland. Oak species present are Gambel oak (Quercus gambelii) and wavy leaf oak (Quercus
undulata). Siberian elm (Ulmus pumila) trees are along the main roads and in some of the
revegetated borrow areas. Russian olive (Elaeagnus angustifolia) is present in revegation areas
having been planted in low numbers.

The most common ground vegetation noted on the property was blue grama (bouteloua gracilis),
a very drought tolerant bunchgrass, as well as broom snakeweed (Gutierrezia sarothrae), plains
pricklypear (Opuntia polyacantha), walkingstick cactus/cane cholla (Opuntia spinosior and/or
Cylindropuntia imbricata), banana yucca (Yucca baccata), and narrowleaf yucca (Yucca glauca).
Others are mountain mahogany (Cercocarpus spp.), rubber rabbitbrush (Chrysothamnus
nauseosus), Apache plume (Fallugia paradoxa), common mullein (Verbascum thapsus), and
fourwing saltbush (Atriplex canescens). A few thistles were noted,

2. GENERAL HISTORICAL FACTORS AFFECTING THE CURRENT LAND
RESOURCES

Many factors in the past influenced the current condition of the land. For thousands of years
indigenous Americans occupied the general area who lit fires to improve game habitat and
maintain travel corridors. Domestic livestock were introduced with the Spanish conquistadors in
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the 16™ century. By the mid to late 1800’s, many Native Americans were displaced by European
settlers. Many forests were cleared near or just before the tumn of the last century, as was much of
the land in the United States when railroads became well established and agriculture was strong.
Then land naturally seeded into woodlands and forests or was used for grazing. Many lands were
overgrazed by sheep and goats in the early 1900’s.

The homesteading begun in the19™ century in New Mexico led to suppression of wildfires since
they were seen as a hazard to lumber and ranching interests. As a result of fire suppression and
logging of large trees, the open forests have tumed into dense thickets of young, highly
flammable trees where grasses and forbs have decreased. In areas heavily grazed by livestock,
growth of shrubby species increased while fire-loving perennial grasses decreased. Ground fires
are thought to have been more frequent before intensive grazing lowered the abundance of the
perennial bunchgrasses and forb fuel types that had more continuity on the landscape so fires
could be carried longer distances. Ground fires have become smaller in size and shrubby species
and tree species have increased over time.

The natural historic fire regime in ponderosa pine forests has scientifically been found to average
3 to 10 years of frequency. Small ground and understory fires swept through forestlands quickly
and the larger trees were not killed. In general, fires in ponderosa pine forest changed from
natural, lower intensity ground fires to more intense, stand replacing crown fires which are
increasing in intensity. The histonic fire regime in pifion-juniper woodlands is thought to have
been longer than that in ponderosa pine forests and was likely very variable depending on each
stands characteristics and the amount and type of grasses present.

3. TOPOGRAPHY AND ELEVATION

Elevation is highest on the western edge of the property in the Ortiz Mountains that reach a high
of 7,970 feet on the property and a low of 6,445 feet near the northeast comer. Elevation is 7,180
feet at the top of Captain Davis Mountain.

4. PRECIPITATION AND CLIMATE

The Cunningham Hill Mine has a weather station and the average annual precipitation totals 18
inches. Average precipitation in the general area varies widely from year to year and month to
month. The largest amount of precipitation occurs in July and August during the summer
monsoons that produce high intensity storms. These storms involve intense lightning activity,
which can ignite multiple fires. The driest season is winter, with much of the precipitation falling
as snow in the mountains and rain in lower parts.

Differences in elevation and slope aspect result in varying amounts of precipitation, moisture,
and temperatures. In general, the higher the elevation, the cooler the temperature and the higher
the amount of precipitation,

Spring is the windy season and winds prevail from the South and Southwest. Wind direction also
varies with local topography. During natural wildfire ignition months of June, July and August,
winds are mainly from the south, southwest, or southeast with variable speeds however they can
be from any direction.
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Climate Change
Climate change is resulting in warmer temperatures along with more frequent extreme weather

events, such as intense rainstorms, drought, and heat waves in the Southwest. According to an
article in the Santa Fe New Mexican dated June 5, 2014 the average New Mexico summer is 3.4
degrees Fahrenheit warmer now than in 1984 and the annual average temperature in New
Mexico has increased 2 degrees Fahrenheit in the last 30 years.

Climate change is affecting forest health especially in the Southwest due to the already dry
climate where deserts form a large part of the landscape. Increases in temperature reduce the
amount of water available to trees and plants since it is lost to evaporation. Snowmelt in the
Rocky Mountains has been found to be occurring earlier in the year and snowpack averages have
decreased which also results in decreased water availability during hot summer conditions
leading to increased wildfire risk and hazard. The frequency, severity, and size of wildfires and
insect outbreaks in the West have been documented to be increasing due to drought and warmer
temperatures that dry out vegetation making it more flammable. Bark beetles are attracted to
water stressed trees. Less sap is present in tree trunks that can push bark beetles out of a tree.
Less intense cold weather in the winter results in less kill of bark beetles that are burrowed
underneath tree bark in winter. The combination of warming temperatures and drought are major
stressors for trees. Scientists have found that often large trees are stressed most since it is harder
to bring food and nutrients up to the top branches and needles, so the trees start dying back and
declining.

Thinning has been found to allow more water, snow and nutrients to be available for remaining
trees, shrubs, and ground cover, thereby improving forest health, and forest resilience to future
weather changes and related events.

5. SOIL RESOURCES

A Custom Soils Resource Report for the property was created for this plan through the Natural
Resources Conservation Service (NRCS) online Web Soil Survey (WSS). See Appendix A. The
website used to create the plan is http://websoilsurvey.sc.egov.usda.gov/App/HomePage htm
Table A below shows the names of the soil map units and the number of acres found on the
property for each map unit and percentage of the total acreage for the property by map unit.

Table A: Soil Ma Units
Cunnin ham Hill Mine Reclamation Pro’ect Pro e  Soil Ma Units

Map Unit Map Unit Name Acres Percent
Symbol creage
501  Truelll extremel ravell loam, 2510 55 ercent slopes 160.8 5.4%
509 Puertecito-Wandurn-Rock outcrop complex, 30 to 60 107.7 3.6%
ercent slopes
510  Cerrillos-Sedillo complex, 1 to 5 percent slopes 14.0%
511 :}/:;edsum-Alchonzo-Rubble land complex, 35 to 90 percent 351.0 11.9%
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515
521

550  Pits, mine 356.2 12.0%
Totals 2,961 100.0%

Ecological Site Descriptions:

Ecological Site Descriptions are mapped and displayed in the soil report and are the followin
F034XG134NM: Gravelly-Woodland of pifion pine-oneseed juniper / Gambel’s oak / blue
grama.

F035XG135NM: Steep Gravelly-Woodland of pifion pine-oneseed juniper / true mountain
mahogany (Cercocarpus montanus)-rubber rabbitbrush / blue grama.

FO36XA136NM: Oneseed juniper-pifion pine / Apacheplume / hairy grama-blue grama.
FO48AY010NM: Ponderosa Pine Forest 17-25” of ponderosa pine / Arizona fescue-Parry’s
danthonia.

6. WATER RESOURCES / WATERSHED

Side slopes and drainages carry water periodically after heavy storm events such as during the
monsoon season and during spring snowmelt. The primary water drainages on the property are
Cunningham Gulch which flows water north/northeast into Cunningham Creek. Arroyo Viejo
and Dolores Gulch flow intermittent surface water north and west off of the property into
Galisteo Creek. From Galisteo Creek water flows into the Rio Grande. Surface water resources
on the property are two springs, Dolores and Deer Spring, and a seep called Dolores Seep.

The Watershed Map, Map B, shows the intermittent and ephemeral drainageways on the
property. The property is in the HUC4 Rio Grande Region watershed. Many smaller watersheds
have been identified on Map B, by determining the way water flows along ridges onto and within

the property.

The large water tank is on Cunningham Hill near the office that has a water pump and is kept
half full during the summer to serve as a water source in the event of a wildfire. Retention and
evaporation ponds sometimes have water. Reclamation drainage channels, diversion structures,
retention ponds, and auxiliary erosion control features are often inspected especially after storm
events for erosion or other damage and repaired as needed. The large open pit has water at the
bottom that is closely monitored.

7. WILDLIFE

Wildlife in the general area are mule deer, black bear, mountain lion, bobcat, fox, coyote, skunk,
chipmunk, tree squirrel, rat and other rodents, bats, lizard, and many birds such as rufous-sided
towhee, mountain chickadee, sparrow, mourning dove, western scrub-jay, bushtit, warbler,
pinyon jay, Clark’s nutcracker, western bluebird, hairy woodpecker, hummingbird, raven,
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American kestrel, red-tailed hawk, Coopers hawk, and golden eagle. Snakes possibly present are
wandering rattlesnake, prairie rattlesnake and western diamondback rattlesnake.

A wildlife report titled ‘ Vertebrate Wildlife of the Ortiz
Mountains, Santa Fe County, NM An Environmental
Baseline Study’ completed in 1991 by Pegasus Gold
Corporation and Metric Corporation, was reviewed
briefly in the office library that has detailed wildlife
information.

A large abandoned mine on Santa Fe County land near
the western boundary of the property has a box shaped
metal structure on top that allows bats to fly in and out
but protects humans from falling into the mine. For
interesting information on the Real de Dolores Mine
Safeguard Project and other history of the area please
see: htt ;: www.emnrd.state.nm.us/MMD AML RealdeDolores.html.

Figure 2: Bat Mine Safeguard
Structure on Santa Fe County land.

The revegetated areas have been planted with species that are beneficial to wildlife.

8. RECREATION AND AESTHETIC RESOURCES

The open plains and mountainous landscape afford incredible and beautiful views of the Sangre
de Cristo Mountains towards Santa Fe as well as the Sandia Mountains. And of course there is
the beauty and presence of the Ortiz Mountains and Captain Davis Mountain to enjoy.



IV. FOREST RESOURCE INVENTORY AND EVALUATION

A. SYSTEM OF FOREST INVENTORY AND DATA COLLECTION

After an initial meeting and tour of the property with David Wykoff, Project Manger, the forest
was inventoried by Rachel Wood on the following dates in 2016: 11/2, 11/7, 11/8 - 11/10,
11/12, 11/14 - 11/16, 11/29, 12/1, 12/2, 12/4, and 12/5.

Inventory points were generally mapped every 10 acres on a square grid pattern running
north/south and east/west across the 2,968 acres. In the ponderosa pine forest, points were laid
out every 5 acres. In the less dense level areas to the northeast fewer points were inventoried
since this area is more homogenous. Each points GPS coordinates were entered into a Garmin
eTrex GPS (Global Positioning System) unit for navigation to each point. Steep mountain slopes,
over 40%, and inaccessible areas were not inventoried. However, vegetation on steep areas was
noted and is visible on aerial photos or google earth. Vegetation on revegetated areas was noted
during field inventory and photos were taken. Photos were also taken at most all inventory plots.
A total of 162 variable radius plots were measured throughout the forests and woodlands.
Locations of each point are shown on the Inventory Point Map, Map A, at the end of this report.

Various measurements were taken at each plot and recorded. A 10-basal area’ factor prism was
used to measure the square feet of basal area per acre. A clinometer was used to determine
percent slope and slope aspect was measured with a compass. A diameter tape was used as
needed to measure tree diameter at breast height (DBH) for ponderosa pine and diameter at root
collar (DRC) for pifion and juniper. Average height and crown base height was recorded. The
amount of fuel loading was recorded as low, moderate, or high within 50 feet of each points plot
center. Fixed plots measuring approximately 11.8 feet in radius were installed where the number
of seedlings by species were recorded. The presence of insects, disease, mistletoe and other tree
damage was documented when observed. Field sheets which have this data are found in
Appendix B, Inventory Field Sheets.

Inventory data was divided into management areas then entered into a NM State Umver51ty
inventory software program to produce stand summary tables.

For more information on forestry and terms used please see Appendix C, What Is Basal Area &
How Does It Relate to Forest Health, and Appendix M, Terminology for Forest Landowners.

! Basal area is a measurement technique used by foresters, (a) Basal area is the cross-sectional
area in square feet of a tree trunk at breast height (4.5 feet above the ground) or at the root
collar for pifion and juniper. As an example, the basal area of a tree that measures 14 inches in
diameter at breast height (DBH) represents about 1 square foot of basal area per acre. (b )
Basal area per acre is the sum sq. ft. of basal area of the individual trees within one acre of
Jorest.
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V. FOREST PROTECTION

A. FOREST INSECTS AND DISEASES

Ponderosa pine and pifion pine trees occasionally had dwarf mistietoe infection. On one-seed
juniper true mistletoe was present and was found sporadically in many areas. On the inventory
field sheets each dot represents a tree recorded on the plot and dots are marked with an M when
mistletoe was seen and often a written note was made. Ponderosa pine trees with mistletoe were
given a rating of 1 to 6 with a 6 having the highest amount present and graded on each of three
sections of a tree. The infections do appear severe on a stand level for any of these trees species
but they are common in areas. The highest management concern is that for the ponderosa pine
forest. When thinning in ponderosa pine, it is important to favor removing infested trees. It is
also recommended to remove heavily infested pifion pine and one-seed juniper. For more on
mistletoe please see Section 2 below.

Pitch moth was found on several pifion pine trees. The sign of pitch moth are patches of tree sap
on tree trunks and large stems. However, pitch moth is not a concemn at this time since it mainly
affects the surface level of the tree. One pifion pine tree appeared to have pitch tubes of the ips
bark beetle at point 124 in Area 3 as well as pitch moth. Since we are not currently in a drought,
bark beetles will not be aggressive, however that can change very quickly when hot and dry
weather starts and actively infested trees should be removed.

Pifion pine trees in each of the management areas have different levels of pifion pine mortality as
shown in the following table.

Table B: Percent Tree Mortality by Management Area
Area 1A | <2% of all species of trees
Area 1B | 3% to 5% pifion pine
Area 2 7.3% to 10.6% piiion pine
Area 3 .03% to .21% pifion pine
Area 4 1.8% to 4% pifion pine
Area SA | 26% to 29% piiion pine
Area SB | 13.5% to 17% piiion pine

Captain Davis Mountain, Area SA, has the highest amount of pifion pine mortality at 26% to
29%. The pifion pine mortality is most likely due to several years of drought that ended in 2014
and some may also be related to the earlier drought period of 2002 to 2006. Overcrowding,
topography, and/or soil factors often effect a trees ability to stay healthy. Pifion pine mortality
agents could be pifion decline, pitch moth, dwarf mistletoe, fungal diseases, and bark beetles. On
the dead pifion trees, bark beetles did not appear to be the mortality agent since signs were not
common on the dead trees. Drought, especially warm drought, is the main driver of tree
mortality.

Below is information on forest pests, mistletoe, and other damaging agents. There is prolific
information about insects, diseases, mistletoe and other damaging agents online such as in the
“US Forest Service Field Guide To Insects And Diseases of Arizona and New Mexico Forests”
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found at: http://www fs fed us/r3/resources/health/field-guide. Some sections of this publication
are included in the Appendix. See Appendix D, Forest Pests including bark beetles and mistletoe.

1. BARK BEETLES

When forests are under stress from overstocking, drought, dwarf mistletoe infection, or
defoliation by insects or disease, large numbers of trees may be lost to bark beetle infestations.
Bark beetles can infest spruce, fir, ponderosa pine, pifion pine and juniper. Beetles in the genus
Dendroctonus, generally infest trees and fresh logging slash or blown down trees over 8 inches
in diameter. Beetles in the genus Ips, attack smaller diameter trees, pifion pines and logging slash
over four inches in diameter. Trees are often weakened by the introduction of blue-stain fungi by
the beetles and trees are quickly girdled from the mining of egg laying females and growing
larvae beneath the bark.

Bark beetle infestations usually appear as sawdust around the base of trees and pitch tubes that
look like chewed bubble gum wads on the lower or upper trunks of trees. Pitch tubes are sap
oozing where beetles have tried to or do enter the tree where they create channels just under the
bark to lay eggs. Often trees are able to expel the beetles with their sap that pushes them out or
kills them. Exit holes are formed when the larvae have matured and leave to fly to a new tree.
The exit holes are just simple small holes the size of a pinhead. Browning trees and mortality can
be signs of bark beetle activity and should be investigated.

It is recommended to remove slash and conduct treatments during colder months in order to
reduce the threat of bark beetle infestation. During a conversation with a local Forest Service
entomologist it was relayed that bark beetles can fly when the daily temperatures are over 65
degrees F and are more sluggish in cooler temperatures. Bark beetles can fly 3 miles or up to 20
miles if wind conditions are favorable. Bark beetles are attracted to turpines in tree resin and
trees smell better to them when trees are under stress. Thousands of bark beetles can be in one
tree.

It is important to continuously monitor the forests for bark beetles especially during and after
drought. After a drought ends the trees are still susceptible for a year and more since it takes a
while for the trees to recover from drought stress.

a. The western pine beetle (Dendroctous brevicomis) is most damaging in the far western United
States and British Columbia, and its range extends into the Southwest and Mexico. This beetle
usually occurs in one or a few widely scattered trees already weakened by drought, lightning,
stagnation, root disease, or other disturbances. Although it usually creates small canopy gaps, the
western pine beetle can cause much higher rates of mortality and increased fire hazard in drought
and competition-stressed (overstocked) stands.

b. Engraver beetles (Ips spp.) are a common bark beetle in New Mexico especially known for
extensive pifion pine mortality in 2003, however they also affect ponderosa pine and there
numbers are increasing due to severe drought. Drought exacerbates their numbers since water
stress weakens trees resistance since trees do not have enough sap to expel and kill the beetles.
While bark beetles have a historic natural cyclical pattern of outbreaks the recent increases in
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temperature since the 1980’s paints a new picture as to the severity and occurrence of future
epidemics. Without cold and long winters the larvae are not killed under the tree bark so the
beetle populations increase and the number of active days increase.

¢. The roundheaded pine beetle (D. adjunctus) is the most common bark beetle that attacks pines
in the Southwest, however currently, it is only sometimes found in northern New Mexico.
Outbreaks of the roundheaded pine beetle are often accompanied by western pine and Ips
beetles, which establish on poor sites or in mistletoe infested areas. Trees are attacked in groups
of 3 to over 100. Smaller trees and those in dense thickets are most likely to be attacked.

d. The mountain pine beetle (D. ponderosae) is the most extensive bark beetle to attack
ponderosa pine in western North America, however, it is currently rare in New Mexico.

2. DWARF AND TRUE MISTLETOE

Mistletoes are parasitic plants that gradually degrade tree vigor and may eventually kill their host
trees over long periods of time
because water and nutrients are
diverted from the host tree to the
mistletoe. Dwarf mistletoe
(Arceuthobium spp.) is found on pifion
and ponderosa pines and true
mistletoe (Phoradendron spp.) is
found on junipers. Both mistletoes are
species-specific.

Dwarf mistletoe spreads by shooting
wind-borne seeds that stick to
branches of trees they land on. To a
lesser extent they are spread by birds.
For true mistletoe, birds are the
Figure 3: One seed juniper infected with juniper mistietoe primary agent .for spreadlr}g the -seeds
(bright green) a true mistletoe. that are found in small fruit/berries.
Symptoms of mistletoe infection
include swelling at infection sites, formation of brooms in tree branches, and protruding fruiting
bodies up to one foot long. Trees become misshapen and stunted and can eventually die from the
loss of water and nutrients. Dwarf mistletoe can sometimes be controlled by removing infected
branches (very light infections only) through pruning or through cutting of moderately or
severely infected trees. Creating a 50-foot buffer around heavily infested ponderosa pine dwarf
mistletoe groups of trees may help prevent its spread since it spreads by seeds shooting them up
to 50 feet onto other trees.
True mistletoe was found on many juniper trees throughout the property however, infestation
levels on a stand level were not high. During thinning treatments though, one-seed juniper trees
with moderate to heavy mistletoe infestation are recommended to be favored for removal.



3. ROOT AND STEM DISEASES

Common root diseases are Armillaria or Shoestring Root Rot (Armillaria spp.) on Douglas-fir,
ponderosa pine and spruce, and Annosus Root Rot (Heterobasidion annosum) on ponderosa pine
and white fir. Root disease can be identified by fallen trees that have an absence of tree roots at
their base. Annosus root rot is not common in our area but could be present. In the Southwest, it
has been documented that many acres of ponderosa pine are seriously affected by root diseases
which reduce growth by 10 percent region-wide or by 25 percent in severely damaged stands.
Fifty years of selective logging has intensified the severity of the disease and lead to extensive
mortality in all ages of ponderosa pine. Once annosus root rot is established, the disease affects
trees within a slowly expanding, circular infection center and spreads from tree to tree is through
root contacts. New infection centers begin by aerial spread of spores and infection of basal
wounds and freshly cut stumps. Direct damage from infection is primarily heart rot, butt rot and
rot of major roots that can lead to wind-throw and stem breakage. Often annosus root rot does
not kill directly but produces considerable moisture stress and loss of vigor that predispose the
tree to attack by bark beetles.

B. WILDFIRE RISK AND HAZARD - PROTECTION/FUELS

Wildfire hazard is the potential for a fire, once started, to burn and move across the landscape.
The combination of fuels, weather, and topography create hazard conditions. On the other hand,
wildfire risk represents the potential for a fire to start because of an ignition source such as
lightning strikes or by human causes. Ponderosa pine forests often have frequent lightning
strikes. Tall trees on ridges can attract lightning. Lightening ignitions are most common July
through August, the monsoon season.

While understory ground fires can have very beneficial effects, if ground fires rise into the
canopy during heavy wind events, drought, and warm weather, the fire can quickly become an
intense damaging wildfire that can consume trees, plants, topsoil and cause erosion.
Recommended wildfire mitigation work will involve reducing stand densities, removing dead
trees and downed trees, and ladder fuels that are near the lower branches of medium and larger-
sized trees. Thinning will focus on reducing the continuity of vertical and horizontal fuels.

It is important to limit the potential for erosion post-thinning so in some areas the need to thin to
mitigate wildfire will be balanced with not opening up steeper areas too much since that will
increase the amount of surface water flow that could erode soil during heavy storm events.

Fuels noted on the property besides high densities of the trees themselves were 1) low lying
limbs sometimes dead, 2) small trees that are under and/or are touching larger trees called ladder
fuels that can cause a ground fire to rise up into the larger trees canopies causing a crown fire, 3)
heavy amounts of dead and downed trees and limbs. The property is susceptible to fires that
originate on and off site caused by lightening or by human causes such as by nearby residents or
travelers. The New Mexico Landscape Assessment Tool being GIS mapped by the NM Forest &
Watershed Health Institute (NMFWRI) was reviewed for this report. In the assessment their is
only one area on the property with a very high rating for wildfire hazard. This is in Area 1 in the
southwest comer along Cunningham Gulch where ponderosa pine trees are prevalent. This is the
most important area to treat. In addition many areas nearby in the Ortiz Mountains also had a
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very high rating. To view the Landscape Assessment Tool go to: arcg.is/2dmkmiY. It is
important to note that portions of the Captain Davis Mountain unit have a high rating for wildfire
hazard in the landscape assessment. Another important area to treat.

While it may not be possible to exclude fire from forestland, it is possible to modify fire behavior
if and when 1t occurs depending on the fires severity. However, with drought, above average
temperatures, and strong winds it may not be possible to affect or control an intense wildfire and
it would be dangerous to attempt to do so.

A “Santa Fe County Community Wildfire Protection Plan’ (CWPP) was prepared in 2008 by
SWCA Environmental Consultants and Wildland Fire Associates that has valuable information
on fire risk and hazard in the County as well as information on fire suppression and emergency
preparedness, fire behavior, fuel models, fire regime condition classes and more. The CWPP is
found in Appendix N. In the CWPP on page 29, the Cunningham Hill Mine property is mapped
as Fire Regime Condition Class III which stands for a high departure from the central tendency
of historical reference conditions. The property was also rated as high in the Composite Wildfire
Risk Assessment mapped on page 54 of the CWPP.

Fuelbreaks:

A fuelbreak is a strategically located block or strip of land in which dense, heavy, or flammable
vegetation cover has been thinned to a lower fuel volume and flammability condition. In most
fuelbreaks tree density is reduced to levels of 40 to 60 square feet of basal area and lower limbs
on trees are pruned. Fuelbreaks may provide an area in which firefighters can work to try and
stop an oncoming fire. Fuelbreaks can drop a crown fire down to a ground fire and slow it down
at least for a short period. Thinning treatments along property access roads could be used to
create fuelbreaks. Fuelbreaks along the mountainous property boundaries would be challenging
to install due to the steepness of slopes however it may be possible. The following
recommendations for fuelbreaks were obtained from pages 61 and 62 of the Santa Fe County
CWPP. Long-term maintenance of fuelbreaks is needed every 7-15 years to reduce regrowth.

Recommended Tree Crown Spacing in Shaded Fuelbreaks:
Slopes <10%: 10-foot minimum spacing,

Slopes <20%: 15-foot spacing;

Slopes <40%: 20-foot spacing;

Slopes >40%: 30-foot crown spacing.

Table C; Guidelines for Width of Fuelbreaks Based on Slope

Percent Typical Minimum Typical Minimum Width | Total Width of Fuel
Slope Width (feet) - Uphill | (feet) - Downhill Treatment (feet)
0-10% 150 150 300

10-20% 135 180 315

20-30% 120 200 320

30-40% 110 210 320

40-50% 100 230 330

50% & above | 100 250+ 350+
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C. NOXIOUS WEEDS

Noxious weeds are non-native species of plants that come from other parts of the world that
rapidly spread because they have no natural control mechanisms in North America. They are
often referred to as invasive-exotic species of plants that can quickly crowd out and prevent the
existence of native species of plants. The New Mexico legislature has targeted certain noxious
weeds for management due to their detrimental environmental, economic and social effects.

Three classes of noxious weeds are defined for New Mexico as follows:

* Class A Weeds currently have limited distribution or are not yet found in New Mexico so
the goal is to prevent new infestations and eliminate existing infestations.

* (lass B Weeds are presently limited to particular areas within the state and the
management priority is to contain them within their current area and prevent new
infestations.

* (lass C Weeds are widespread throughout New Mexico and the goal is long-term
management and suppression.

A list of New Mexico noxious weeds is found in Appendix F. This list and more information on
these species can be found through an online search and at the USDA NRCS website at
https.//plants.usda.gov/java/noxious?rpt Type=State& statefips=35.

Noxious weeds listed for Santa Fe County are found in Table D below and also in Appendix F,
and can be found online by doing a County search at the following website

http.//weeds.nmsu.edu/databasesearch.php.

Table D: Santa Fe County Listed Noxious Weeds
Russian knapweed

jointed goatgrass/jointgrass
musk thistle/nodding thistle
diffuse knapweed

Canada thistle

bull thistle

field bindweed

Russian olive

Dyer’s woad

perennial pepperweed
dalmatian toadflax

Scotch thistle

salt cedar

Stberian elm

Of the noxious weed species listed, Russian olive and Siberian elm were seen on the property.

Removal of Russian olive and Siberian elm trees and seedlings is recommended. Others species

were not seen but they could be present. If concerned about noxious thistle species in the future it

is important to clearly identify them since many thistle species are native to New Mexico and are
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beneficial to butterflies and insects.

D. CULTURAL RESOURCES
New Mexico State Forestry Division Bernalillo District Special Projects Forester, Lawrence
Crane, is authorized to review the New Mexico Cultural Resources Information System
(NMCRIS) / Archaeological Resources Management System (ARMS) database. In his review he
found multiple entrees for survey areas completed on the tract and within those survey areas
multiple registered sites. Several detailed archaeological studies have been prepared for the
Cunningham Hill Mine
property that are in the
office library. Information
for the ARMS database
likely came from these
reports. Cultural resources
will need to be identified
and protected during
thinning projects. Several
cultural areas are fenced to
identify and protect them.
Recommendations on
protecting cultural resources
during thinning are
described below in Section
Figure 4: Photo of Dolores taken in 1904-1905. VLF - Forest Management

Guidelines.

R. Wood checked the “Listed State and National Register Properties ” document at the State
Historic Preservation Office website: www.nmbhistoricpreservation.org (click on preservation
programs, then registers of cultural properties, then county) and found no historic resource
entries for the tract. However, Dolores Ranch is an old adobe building and barn over 100 years
old with an interesting history. Dolores Ranch started out as a store for the town of Dolores.
Later it was used as a residence for the old ranch. In researching online the history of Dolores it
appears that Thomas A. Edison erected a large plant at Dolores in 1900 on the property to extract
gold with static electricity. The project failed and ended within a year A couple of history links
are as follows: <http://www.cerrillosnewmexico.com/surrounding-area and
<http.//www.vocesdesantafe.org/social/index. php/explore-our-history surrounding-communities-
towns-and-pueblos/item/826-dolores-nm-the-wests-first-gold-rush . As a clarification, there is
no structure near the entrance to the property where some maps may reference a guest house
well, only a well is there.

E. THREATENED AND ENDANGERED SPECIES

There is one endangered species listed by the US Fish and Wildlife Service for Santa Fe County,
the Southwestern willow flycatcher (Empidonax traillii extimus). Threatened species listed are
the Yellow-billed Cuckoo (Coccyzus americanus) and the Mexican spotted owl (Strix
occidentalis lucida). A proposed threatened species is the North American wolverine (Gulo gulo
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luscus). This information is summarized in the table below These listings are found on the US
Fish and Wildlife Service Environmental Conservation Online System (ECOS) website at
htt  cosf s

Table E: T&E S ecies listed for Santa Fe Coun

Brief descriptions of the Southwestern willow flycatcher and yellow-billed cuckoo (both birds)
are below. They require riparian habitat along streams so are not likely on the property. A brief
description is also provided for the Mexican spotted owl. Mexican spotted owl couid be in the
area but no sign of them was found during fieldwork If they are seen notify your forester or the
US Fish and Wildlife Service and protect and enhance their habitat. The ‘Vertebrate Wildlife of
the Ortiz Mountains, Santa Fe County, NM  An Environmental Baseline Study’ reviewed in the
office covers habitat and surveys for the Mexican spotted owl. Mexican spotted owls have not
been found on the property but they may be present elsewhere in the Ortiz Mountains.

* The southwestern willow flycatcher (Empidonax trarlin extimus) is a small Neotropical
migratory bird. The flycatcher’s distribution follows that of riparian habitat and it
depends upon dense tree and shrub communities associated rivers, swamps and other
wetlands

Yellow-billed cuckoos are fairly large long and slim birds with a bill almost as long as
their head and thick and slightly downcurved The upper mandible of the bill is black and
the lower mandibie is yellow Their blackish facemask is accompanied by a yellow eye
ring Yellow-billed Cuckoos use wooded habitat with dense cover and water nearby. In
the West, nests are often placed in willows along streams and rivers, with nearby
cottonwoods serving as foraging sites.

* The Mexican spotted owl (Strix occidentalis lucida) was listed as threatened April 14,
1993. Mexican spotted owls inhabit forested mountains and canyons with mature trees
that create high, closed canopies, which are good for nesting. They prefer old-growth
forests of white pine Douglas-fir, and ponderosa pine; steep slopes and canyons with
rocky cliffs Most nest sites are natural tree cavities, although Mexican spotted owls also
use caves, potholes in cliff ledges and stick nests built by other birds. More information is
found in Appendix G

F. ENDANGERED AND RARE PLANT SPECIES

A list of endangered plants in New Mexico is found in Appendix H and can be found at:

http://www.emnrd.state.nm.us/SFD/ForestMgt/documents/ NMENDANGEREDPLANTList_000
pdf

Rare plants found in Santa Fe County are listed on the New Mexico Rare Plants List created by
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the New Mexico Rare Plant Technical Council. Rare plants listed for Santa Fe County are listed
in the table betow. For more information and photos see the Santa Fe County Rare Plants website
at htt . nmrare lants.unm edu. None of these rare plants were seen during fieldwork but they
could be present.

Table F: Santa Fe Coun Rare Plants

Santa Fe



VL. FOREST MANAGEMENT GUIDELINES

A. BARK BEETLES

No ponderosa pine trees were found with bark beetles. One pifion pine may have had bark
beetles however they are not currently a concern due to the wetter years we have had since 2014
which deters beetle activity. However the stands should be monitored closely especially in times
of fyture drought. Below are management recommendations for bark beetles that are
recommended during forest and woodland treatments.

Favor thinning during late August to January or perhaps to February when bark beetle activity is
slow due to cold weather. Bark beetles are attracted to freshly cut material and chips even though
they cannot survive in chips or masticated debris. By harvesting in the fall, if beetles infest the
cut slash, the woody material will desiccate so there is less chance the beetles will survive
through the winter. During August to January, some slash under 3 inches in diameter can be left
on the forest floor especially in sunny openings and away from living tree trunks.

Fell trees with signs of bark beetle infestation (pitch tubes, sawdust on the ground) as soon as
possible especially in ponderosa pine and remove them from the forested area. Properly dispose
of any tree trunks with bark beetles to ensure the beetles do not fly off to other areas whether on
the property or elsewhere. Depending on the time of year the infested tree trunks can be placed in
sunny locations away from other trees where they should either be chipped, cut into small pieces,
burned, or even buried. If cutting, cut the trees into small, 1-foot pieces, or remove the bark, or
score the bark to the cambium layer. This desiccates the food source for beetles since they feed
on the cambium just under the bark.

Continuously monitor the forest and woodlands for bark beetles especially for a year or two after
thinning treatments, during and following drought, and/or if outbreaks are in the surrounding
area. If signs are found (boring dust or pitch tubes) fell and remove the trees as soon as possible
and/or treat them so the beetles do not spread.

B. FOREST RESTORATION TREATMENTS

Thinning treatments are designed primarily to improve forest health, break up fuel continuity,
increase soil-stabilizing grasses and shrubs and reduce the amount of downed woody debris and
small trees which can act as fuel ladders and carry fire into the tree crowns. Treatments are
recommended to enhance the diversity of vegetation (species, forest structure) and wildlife
habitat over the landscape by creating clumps and openings. Treatments aim to restore forest
structure and composition to a more historic condition when natural fire regimes were more
frequent low intensity, understory fires the in ponderosa pine stands and to reduce the stand
densities of pifion-juniper stands especially favoring pifion-pine. Thinning has been shown to
enhance the health and vigor of the residual trees by giving them more room, sunlight, water, and
nutrients to grow and mitigate the risk of catastrophic wildfire. Trees are also found to be more
resistant to insect and disease outbreaks and the trees will increase in diameter and height faster.

A consulting forester or other forester is recommended to mark the trees on a small area (1-5
acres) to be left or removed using a single tree selection process where each tree or groups of
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trees are evaluated on whether it should stay or go. This will assist the thinning contractor with
visualizing and understanding what the residual stand should consist of if they are not very
experienced.

C. TREE REMOVAL, AND SLASH TREATMENTS

Thinning can be done by hand felling with chainsaws, feller bunchers, or a mastication machine
that grinds trees vertically or horizontally. Skidders, chippers, pick-up-trucks and other
mechanical equipment is also used.

Removing tree trunks {over 3 inches in size), treating slash (tops, limbs, and trunks under 3
inches in size) and dead and downed trees is a top priority. If too much woody debris from
thinning is left on the ground, fire risk is higher than before treatment. Haul away trunks of trees
over 3 inches in diameter for use as sawtimber, vigas, latillas, posts, poles, firewood, chips, and
other small diameter wood products. Slash can be removed, chipped, piled, piled and burned,
ground up with a mastication machine, or lopped and scattered to lay within 1 foot of ground
level. In some areas where there are many dead trees per acre and access is difficult, delimbing
and cutting these trees to lie within one foot of ground level may be appropriate.

1. PILING AND BURNING

For pile burning, felied trees are typically limbed and bucked in the woods then the limbs under
3 inches in diameter are piled and burned. Wood over 3 inches in diameter should be removed
from the site. Placement of slash piles is very important. Piles should be placed in large openings
to avoid the scorching of leave trees when the piles are bumed. Building piles on top of logs or
old stumps should be avoided so that both the amount of smoke and the chance for fire “creep” is
reduced when the piles are burned. Pile burning should take place in the winter when snow is on
the ground, or during an extended wet weather period. Piles should be monitored continuously as
the piles burn down. They should be consolidated to help ensure complete and timely
consumption. Also, monitor the burned pile sites the spring after burning. Seed with an
appropriate seed mix if necessary. Opening size should determine pile size, with larger openings
accommodating larger piles. Find experienced thinning and burning contractors before thinning
begins to further define the size of the burn piles and the associated openings.

Prior to any pile burning, obtain a burn permit from the New Mexico Environment Department
Air Quality Bureau. They can be contacted at (800) 224-7009. Also, contact the Santa Fe County
Fire Department at 505-992-3070. The local volunteer Fire Departments are either the Madrid
Volunteer Fire District at 505-424-8006 or Turquoise Trail Volunteer Fire District at 505-474-
8282. Also, be sure to contact the Bernalillo District Office of the New Mexico Forestry Division
at 505-867-2334.

It is interesting to note that the State Forestry Las Vegas District Office is not currently funding
pile burning in cost-share programs due to fire hazard. They recommend piling material less than
3 inches in diameter and leaving it. The piles would still need to be far enough away from nearby
standing trees in the event a fire did take place. Brush piles are favored for use by small animals.
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2. MASTICATION

Thinning could be done with a mastication machine which leaves a layer of woody debris on the
ground of different sizes. The machine grinds up standing trees and/or trees and slash Iying on
the ground. Final average mastication mulch depth should be less than 6 inches deep and be no
deeper than 10 inches in one spot. Individual pieces should be less than 3 inches in diameter and
less than 18 inches long. The masticated debris should be spread fairly evenly or bermed on the
contour of slopes to slow water flow.

3. LOP AND SCATTER

Tops and small limbs can be lopped and scattered if the other practices above cannot be done.
All material should be lopped to lay not over one and one half feet above ground level and be
kept far enough away from the bases and driplines and any lower branches of residual trees. In
more open areas slash can be left to cover up to 10% of the forest floor if it is lopped to within
one to two feet of ground level and will not act as a ladder fuel.

4. CHIPPING

If chipping, chips should be no greater than two-inches deep (not an average of two inches) in all
areas. Chips should not be near tree trunks to decrease the risk of insect, rot, and fire damage.
Also avotd leaving chips within the area from a trees drip line to the trunk. Chips can be placed
on access roads for stability when wet.

D. PRESCRIBED BURNING

More land managers and foresters are using prescribed fire in the form of broadcast burns as a
tool to restore forests, woodliands, and grasslands to more historic conditions when fires naturally
occurred due to lightening or when indigenous Americans set them for wildlife and brush
management. Due to the amount of historic disturbance and extensive mine reclamation work,
prescribed burning is not recommended.

E. NOXIOUS WEED CONTROL

If thinning in summer and fall ask that the forest workers check to ensure their vehicles and
equipment are free from seeds of invasive weed species if they could have picked them up from
a previous site they were working in. If so it is recommended that they wash the vehicles or at
least the tires prior to entering the property.

Cut and remove Russian olive trees. Cut and remove the Siberian elm trees that are increasingly
present on the property. See Appendix I, Field Guide for Managing Siberian Elm in the
Southwest, and also in Appendix J, the Field Guide for Managing Russian Olive in the
Southwest, both 2014 US Forest Service publications. Pulling out small seedlings will work but
for larger-sized trees cutting them and immediately applying a layer of roundup from a spray
bottle or with a brush can be effective. The NRCS may be available to make a site visit to assist
with identifying other noxious weeds on the property and they may have cost-share funding for
noxious weed control treatments.
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F. RIPARIAN AREAS

Riparian areas are some of the most diverse, and productive areas in forestland for vegetation,
wildlife and birds. It is important to protect these areas during any forest treatments by
establishing a buffer zone. Riparian buffer zones (also known as streamside management zones,
SMZ’s) are important natural bio-filters that protect streams and other riparian areas from
excessive sedimentation, surface runoff, erosion, and warm temperatures. The width of a riparian
buffer zone depends on the steepness of the adjacent slopes and the type of waterway - whether
perennial, intermittent, or ephemeral. Intermittent waterways carry water during high water
events. Ephemeral water resources have defined stream channels where water runs less than half
a year during heavy storms or rapid snowmelt.

Management Recommendations: A buffer zone of 50 to 160 feet is needed along intermittent
and ephemeral waterways in the forested areas during treatments depending on slope. The wider
width is needed where the side slopes are steepest. Buffer zone width should be determined
according to the following table.

Table G: Recommended bufier zone width based on ad'acent slo e ercent

In the riparian buffer zones, keep heavy equipment out of the drainageways. Trees may be
removed from the buffer zones as long as the drainageway is not disrupted and sufficient
vegetation is left to protect water quality. Do not disturb more than 20% of the bare mineral soil
in the buffer zone and leave at least 50% of the protective tree cover directly over the center of
the arroyo. Follow the Best Management Practices (BMP’s) found in the “New Mexico Forest
Practices Guidelines” as described below

G. EROSION CONTROL & NM BEST MANAGEMENT PRACTICES (BMP’S)

Use appropriate harvesting equipment and harvest and run mechanical equipment only in dry
weather or on frozen ground to prevent rutting and compaction. Ensure the contractor follows the
BMP’s found in the “New Mexico Forest Practices Guidelines” prepared by the New Mexico
Energy, Minerals and Natural Resources Department) Forestry Division to protect intermittent
waterways from disturbance and debris accumulation. The EMNRD currently has a copy
available on there website: htt . www emnr state nm us SFD/Publications/

docum n /NMForestPracticesGuidelines2008. df Or go to www emnrd.state.nm.us and click
on Divisions then State Forestry and from there » Forest Management » Forest Regulations »
Forest Practices Guidelines.

Rock structures can be installed in drainages and headcuts to control water flow and decrease
gully depth. A good publication to find out more about erosion control techniques is ‘An
Introduction to Erosion Control’ by Bill Zeedyk and Jan-Willem Jansens provided in Appendix
O These and other publications are found on the Quivira Coalition website, a Santa Fe based
non-profit organization, at www uiviracoalition or



H, MANAGEMENT OF CULTURAL RESOURCES

When thinning an area, procedures need to be in place to review reports on cultural resources
and then identify those sites on the ground. A plan should be made on how to avoid and not
disturb the cultural sites during thinning. It may be best to consult an archaeologist prior to the
thinning treatment. Or the project manager could provide the thinning crew with a training on
what to avoid and how to deal with the identified archaeological resources.

The archaeological sites and artifacts will need protection from any ground disturbance that
could result from skidding trees. Thinning by hand with chainsaws may be acceptable as long as
there is no skidding. In certain situations tree trunks and limbs may need to be hand carried
lifting the entire piece off of the ground, rather than dragging them across a site. Chips should
not cover sites. Removing trees could protect the sites since roots and plants would not invade
sites. If any artifacts are found they should be left in place and not removed by anyone involved
in the thinning project. If any new prehistoric or historic sites or materials are found, contact the
Bernalillo State Forestry Division District or the New Mexico Historic Preservation Division.

SMU (Southern Methodist University)-In-Taos has an archaeology field school and thinning is

taking place there. The Executive Director is an archeologist who is conducting trainings for
contractors thinning there. Please contact me for their contact information if interested.
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VII. OVERALL FOREST STANDS AND MANAGEMENT RECOMMENDATIONS

This forest plan encompasses a 10-year planning horizon, to the year 2027 but should be updated
in 5 years. Your forest is recommended to be visited often by a forester to monitor changing
conditions, study vegetation response, and to monitor for bark beetles, invasive species, disease,
tree mortality, etc. and to plan any improvement activities. A management plan is a continual
work in progress. New recommendations and changes are an expected and important part of the
process as forest conditions and responses to treatments are evatuated and more is learned. The
forest should especially be monitored during and following droughts and/or years with warmer
than average annual temperatures.

This plan was prepared to the best of my knowledge and ability however no guarantees are
implied as to the result of the plans recommendations as to protecting the area from damage from
wildfire, insects and diseases especially during this time of increasing temperatures and more
extreme weather conditions such as drought.

In the next section of this report, Section VIII, descriptions and management recommendations
for five primary forest management units on the property are described. Immediately below are
descriptions of two areas broken out of the primary stand units that have fewer management
options due to 1) steepness/inaccessibility, and 2) the younger age and lower densities of trees on
revegetated areas where treatments are less needed. Management recommendations for these
areas are described below. In addition, overall general management priorities for the entire
property are included in Section C below including for fire prevention around the office building
and around reclamation infrastructure (wells, ponds, plastic piping, etc.) and electrical
transmission lines on the property.

A. STEEP MOUNTAINOUS AREAS (648 Acres)

This area lies on the mountaintops and steep sideslopes of the Ortiz Mountains and in the
southeast corner, Captain Davis Mountain.

Major Species: Pinon pine, one-seed juniper, some ponderosa pine, Douglas-fir, white fir
perhaps some spruce at the highest elevations on cool facing slopes and concave shaped
landforms.

Stand Stocking: Variable. Less dense on southerly facing slopes and convex landforms.

Slope: 35% to 90%

Soil Map Units (in descending order of percentage): Mostly 514 and 511.

514 - Pegasus extremely cobbly loam, 20 to 50 percent slopes;

511 - Wandum-Alchonzo-Rubble land complex, 35 to 90 percent slopes;

515 - Pastorius very cobbly loam, 3 to S percent slopes;

512 - Cochiti extremely cobbly loam, 15 to 35 percent slopes;,

501 - Truehill extremely gravelly loam, 25 to 55 percent slopes;

509 - Puertecito-Wandun-Rock outcrop complex, 30-60% slopes (Captain Davis Mountain).

MANAGEMENT RECOMMENDATIONS:
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-When thinning on adjacent lower areas these areas can also be treated as contractor expertise
and equipment allows.

-There is a road along the upper edges of Areas 1B and 2 that could be thinned on each side to
create a fuelbreak and allow safer ingress and egress by wildfire fighting vehicles.

- In addition, fuelbreaks could be created along the boundary lines of the southern line and south
end of the western boundary line. To determine the width of a fuelbreak please refer to Table B
in Section V.B, on page 19. Residual density in the fuelbreak is recommended at 50 to 60 square
feet of basal area per acre. As described in Area 3, thinning or a shaded fuelbreak along the west
end of the northern property line where homes are is an important consideration.

B. RECLAMATION / REVEGETATION AREAS (394 Acres)

These areas need to be protected from wildfire. As it now stands these areas may provide a nice
fuelbreak on a larger landscape level in the event of wildfire but a vast amount of reclamation
work and expense could be lost if portions of them burned. The revegetated areas have 15-year
old trees. Russian olive and Siberian elm are present in some of these areas. The office building
is located in one of these areas.

Major Species: Ponderosa pine, pifion pine, one-seed juniper, Rocky Mountain juniper.
Slope: Nearly level, to steeper reclaimed mountainsides, the deep open pit.

Soil Map Units (in descending order of percentage):
550 - Pits, mine;
515 - Pastorius very cobbly loam, 3 to 5 percent slopes (Dolores evaporative pond area).

MANAGEMENT RECOMMENDATIONS:

- Remove and treat Sibertan elm and Russian olive trees as described in Appendix I and J. Trees
can be dug up and small trees can be pulled. Or a cut stump treatment can be used by cutting the
tree and immediately applying an effective herbicide so they do not resprout.

- Prioritize thinning along the edges of the revegetated areas to protect them from wildfire. This
is especially recommended in the dense wooland surrounding the Dolores Ranch reclamation
area.

Office Building:

Only a small amount of the office building is flammable - just the wooden trim around windows.
It is excellent that the office roof and sides are made of metal. At least 50% of the office building
is surrounded by a gravel parking lot, concrete or bare soil. There is also a water hydrant with
long hose in front of the office building.

-Keep shrubs, plants and grasses low within 30 feet of the building.

-You may want to surround weedy areas around the office foundation with rock or gravel to a
width of 1 to § feet.

-Keep flammable materials at least 30 feet from the office or any other structures.

-Bury the propane tank underground or remove flammable material out to at least 15 feet.

Reclamation/Revegetation Areas
-Fire prevention buffers can be created around reclamation infrastructure by cutting any trees,
and cutting or mowing weeds, and grasses low within 10-15 feet of wells, pump houses, plastic
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piping and other reclamation infrastructure as prioritized by the Cunningham Hill Mine Project
Manager.

-You may want to gravel around wells etc. to a width of 1 - 5 feet.

-You may want to obtain a portable water suppression pumper tank with trailer, more personal
protective equipment (PPE), fire retardant gel in containers, and tools.

C. FOREST MANAGEMENT PRIORITIES

1.

2.

Thin the ponderosa pine forest and pifion-juniper woodland in the southwest corner (Areas
1A and 1B) to protect the open mine pit and other reclamation work below.

Thin pifion-juniper woodlands in other important watersheds especially in the watershed
above the evaporation ponds near Dolores Ranch, below the water tower tank, and along the
access road leading to Dolores Ranch (Area 2).

Conduct brush management around the office building,

Implement fire damage prevention around wells, pump houses, ponds, and other reclamation
infrastructure by keeping vegetation mown or cut low at least 10-15 feet around them.

Fell and remove all trees that are or will soon reach into above ground electric transmission
lines.

Remove Siberian elm and Russian olive trees wherever they exist.

Continue to thin as many acres of forest and woodlands as possible in areas 1, 2, 3 and 5.
Continue to improve firefighter access and travel along roads by thinning along them.

Thin to create buffers around revegetated areas.

. Consider installing shaded fuelbreaks along property boundaries in the south, west and north

as time and expenses allow.

. Monitor for bark beetles and mortality of all species during and after drought.
. Work with NM State Forestry Division, and contact the Natural Resources Conservation

Service (NRCS), Santa Fe-Pojoaque Soil and Water Conservation District (SWCD), and the
Nature Conservancy’s Rio Grande Water Fund to seek and possibly obtain funds for
thinning,
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VIIL. PRIMARY MANAGEMENT AREA DESCRIPTIONS AND
RECOMMENDATIONS

Follow the guidelines in Sections VI and VII above during all forest treatments. Below are
descriptions and management recommendations for the five primary management areas. Two of
these primary units have further been divided to into smaller management areas.

A. AREA 1 (214 ACRES): Southwest Corner and Cunningham Hill Mine Watershed

The area east of Cunningham Gulch
has the highest amount of ponderosa
pine and is called Area 1A. The area
west of Cunningham Gulch is called
Area 1B and has more pifion-juniper
woodland, however ponderosa pine
occurs especially along primary
drainageways. According to the NM
Landscape Assessment tool,
Cunningham Gulch in the southwest
corner has a very high rating for the
hazard of wildfire. The only place
with that ranking on the property.
Figure 5: Dense ponderosa pine forest of Area IA. This is the most important area to
treat. Below are descriptions and
management recommendations for each of the two areas.

1. AREA 1A (79 ACRES): SOUTHWEST CORNER - PONDEROSA PINE
Area 1A: Stand Summary Table (16 Points: 3-6, 8-14, 17, 18, 20-22)

Ponderosa | Piiion | One-seed | Douglas-

Pine Pine Juniper fir Overall
Quadratic Mean
Diameter (QMD): 10.08” 6.5” 6.23” 5.77 7.82”
Basal Area (sgft): 68.13 27.50 19.38 4.38 119.38
Basal Area (%): 57.07 23.04 16.23 3.66 —
Trees per Acre: 122.93 119.42 91.42 24.07 357.84
Trees per Acre (%): 34.35 33.37 25.55 6.73 -—--

Ground Fuels: Moderate but higher where ladder fuels are prevalent.

Average Tree Height: Pifion-juniper 25 feet, ponderosa pine is variable with an average of 56
feet and some up to 75 feet.

Average Slope, Aspect: 23%0, range of 5 to 65%0, north to northwest, some pit-mound
topography.

Soil Map Units (in descending order of percentage):
515 - Pastorius very cobbly loam, 3 to 5 percent slopes;
514 - Pegasus extremely cobbly loam, 20 to 50 percent slopes;
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511 - Wandurn-Alchonzo-Rubble land complex, 35 to 90 percent slopes.

This stand is very overcrowded. This area has fewer than 2% dead trees but is very overcrowded
and many understory ladder fuels are present. Mistletoe is present on ponderosa pine in some
areas. One of the largest trees seen was a 40-inch diameter ponderosa pine treasure tree near
inventory point 3. The high stand density in this area should be reduced to improve forest health
and mitigate wildfire. Oak will likely increase if the stand is opened up since it responds to light
and if cut it will sprout back.

MANAGEMENT RECOMMENDATIONS: Ponderosa Pine Forest Treatment

Tree Removal and Spacing

-Thin as many acres as possible in this stand to reduce the square feet of basal area to an average
of 60 to 80 square feet/acre depending on slope (leave the higher density of 80 basal area on
steeper areas.

-Remove trees that are dead, dying, suppressed, poorly formed (with curved or crooked stems,
low forks or broken tops), that are diseased, damaged or that have insect or mistletoe infections
to leave healthier, sound, and higher quality trees for the future.

-Create clumps of trees and openings leaving trees of various age and size classes to form more
of an uneven-aged stand with more stand structural diversity horizontally and vertically.

-In general, when leaving 60 square feet of basal area per acre with an average residual stand
diameter of 9 inches, the average number of trees per acre will total 134 (there are currently 287
trees per acre) and the average square spacing between trees will be 18 feet. See Appendix K,
Stocking and Basal Area Spacing Guide. However apply the spacing rule loosely to avoid
leaving a homogenous stand with little diversity.

-Favor leaving a diversity of species, especially leave all healthy Douglas-fir. Favor removing
juniper however leave some especially larger sized juniper when they are not ladder fuels to
protect diversity.

-Remove young trees that might act as ladder fuels during a ground or surface fire.

-Remove ladder fuels within 15 feet of a larger-sized trees dripline.

-Leave some quality seedlings and saplings when present in clumps and in openings or when
openings can be created around them in order to retain this age class of trees that will grow into
the future forest stand.

-Retain all trees with old-growth morphology (such as yellow-barked ponderosa pine or any
species with large dropping limbs, twisted trunks, or flattened tops), regardless of size. However,
remove tall trees especially ponderosa pine when they are on high ridge tops since they often act
as lightening rods starting fires.

-Monitor larger ponderosa pine for thinning crowns and dieback. Remove if they are nearly dead
or soon after they are dead in order to reduce fuel loading. If cut early enough they can be used
to make valuable forest products.

-Favor leaving some larger-sized oak in openings that produce larger acorn crops for wildlife.
Slash Treatment Criteria

-Wood greater than 3” in diameter should be removed from the property and utilized as feasible
(posts, poles, vigas, latillas, firewood, and lumber).

-Tree tops and limbs less than 3” in diameter should be chipped, masticated, and/or piled and/or
burned in open areas.
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-If chipping or masticating, the material may be left in the unit or spread on areas of bare soil or
on roads.

-If chipping, chips should be no more than two inches in depth in any one location (not an
average of two inches).

-Avoid leaving chips underneath trees from their drip line to their trunk.

Streamside Management Areas

-Chips or any masticated debris should not be introduced into intermittent and ephemeral
drainages / streamside management areas.

-Drainageways should not be crossed with heavy equipment without prior approval from the
landowner or managing forester.

Bark Beetle Precautions

-Favor thinning from late August to January or perhaps to February when bark beetle activity is
slow due to cold weather.

Other

-Protect residual trees from damage during tree felling and when operating heavy equipment.
-Cut stumps as close to ground level as possible or no higher than 3 inches above ground level.
-Both stems of a forked tree will either be left uncut or both cut. Do not leave one side of a
forked tree.

2. AREA 1B (135 ACRES): SOUTHWEST CORNER - Piiion-Juniper with Ponderosa Pine

This area consists mostly of pifion-juniper woodland with 17% to 26% ponderosa pine which is
especially common along drainageways.

Area 1B: Stand Summary Table (15 Points: 1, 2, 7, 19, 23-29, 30-33)

Pifion | One-seed | Ponderosa | Douglas-
Pine | Juniper Pine fir Overall

Quadratic Mean

Diameter (QMD): 6” 8.5” 9”7 117 7”7
Basal Area (sgft): 51 37 32 2.7 123
Basal Area (%): 41 30.5 26 2 o
Trees per Acre: 243 94 72 4 413
Trees per Acre (%): 59 23 17 1 —

Fuels: Moderate.

Average Tree Height: Pifion-juniper 22 feet ponderosa pine 56 feet.
Average Slope, Aspect: 24%, range of 5 to 50°, east, north, and south.
Soil Map Units (in descending order of percentage):

512 - Cochiti extremely cobbly loam, 15 to 35 percent slopes;

514 - Pegasus extremely cobbly loam 20 to 50 percent slopes,
511 - Wandumn-Alchonzo-Rubble land complex, 35 to 90 percent slopes;
515 - Pastorius very cobbly loam 3 to 5 percent slopes



MANAGEMENT RECOMMENDATIONS: Piiion-Juniper Woodland with Ponderosa
Pine Treatment

Thin as many acres as possible in this area to reduce the stand density to a healthier level.
Treatments will enhance the health and vigor of the residual trees by giving them more room,
sunlight, water, and nutrients to grow making them more resilient to insects, diseases, drought
and warm-drought stress, and mistletoe. Understory forb and grass growth will increase due to
more light reaching the ground benefitting wildlife and increasing diversity and perhaps
decreasing the amount of erosion. The treatments will also break up fuel continuity and reduce
ladder fuels and the amount of dead and downed trees.

Tree Removal and Spacing

-When thinning reduce the stand density to an average of 60 to 80 square feet of basal area per
acre.

-Remove trees that are dead, dying, suppressed, poorly formed (with curved or crooked stems,
low forks or broken tops), diseased, damaged or that have insect or mistletoe infections to leave
healthier, sound, and higher quality trees for the future. See Appendix L, Thinning Guidelines.
-Favor leaving healthy ponderosa pine and any Douglas-fir to promote stand diversity.

-Favor leaving healthy pifion pine when overtopped or competing with one-seed juniper.

-Favor leaving some large and old healthy one-seed juniper trees.

-Favor leaving groups of trees and create openings to encourage more diverse stand structure.
-Remove young trees, slash, dead and downed trees that might act as ladder fuels during a
ground or surface fire if they are near or touching surrounding larger trees and their overhanging
branches. Remove trees from the drip line of larger pifion and juniper trees and within 15 feet of
the drip line of any ponderosa pine

-Leave some quality seedlings and saplings when present in openings or when openings can be
created around them in order to retain this age class of trees that will grow into the future forest
stand.

-Thin and create fuelbreaks along roads to ensure good access for firefighters and to mitigate the
risk of wildfire in general.

-Limit ground disturbance on steep areas and in drainages.

Slash Treatment

-Remove wood over three inches in diameter from the site for use as firewood, chips or other
uses.

-Smaller material (slash) less than 3 inches in diameter should be masticated, chipped, or piled
and burned in open areas.

-A very small amount of woody debris could be lopped and scattered to lie not more than 1 foot
above ground level.

-If chipping, chips should be no more than two inches in depth in any one location (not an
average of two inches).

-Avoid leaving chips undemeath trees from their drip line to their trunk.

Other

-Protect residual trees from damage during tree felling and when operating heavy equipment.
-Cut stumps to less than 3 inches above ground level or as close to ground level as possible.

-If bark beetle signs are found (boring dust or pitch tubes) on any species of trees fell and remove
the trees as soon as possible and treat them so the beetles do not spread.
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B. AREA 2 (233 Acres): WEST AND CENTER, NEAR DOLORES RANCH AND
BELOW WATER TANK - Piiion-Juniper Woodland

Area 2: Stand Summary Table (24 Points: 34-44, 46-52, 68-73)

Piiion | One-seed | Ponderosa Dead
Pine | Juniper Pine Overall | (Pifion)

Quadratic Mean
Diameter (QMD): 6.4” 9.25” 10.25” 7.6 6"
Basal Area (saft): 69 77 54 151.2 12
Basal Area (%): 46 51 4 — 7.3
Trees per Acre; 312 164 9.5 485.4 57
Trees per Acre (%): 64 34 2 —— 10.6

Fuels: Moderate to moderate high, some areas with many dead and downed trees, limbs.
Average Overstory Tree Height: 23 feet range of 15-35 ponderosa pine taller.
Average Slope, Aspect: 20%°0 range of 5-38%, northeast, east and north.

Soil Map Units (in descending order of percentage):

512 - Cochiti extremely cobbly loam 15 to 35 percent slopes;
513 - Pedregal very cobbly loam 8 to 15 percent slopes;

515 - Pastorius very cobbly loam, 3 to 5 percent slopes;

514 - Pegasus extremely cobbly loam, 20 to 50 percent slopes.

This area consists mostly of pifion-
Jjuniper woodland with 2-4%
ponderosa pine as shown in the table
above. The stand density in this area is
the highest on the property. The area is
the watershed above and around the
Dolores Ranch, the pump house,
evaporations ponds, etc.

MANAGEMENT
RECOMMENDATIONS: Piiion-
Juniper Woodland Treatment

. Thin as many acres as possible in this
area to reduce the stand density to a

healthier level. The treatments will
Figure 6: View of evaporation ponds near Dolores Ranch (001 up fuel continuity and reduce
with dense pifion-juniper of Area 2 in the foreground. ladder fuels and the amount of dead

and downed trees.

Tree Removal and Spacing Criteria
-With a current average basal area of 151 square feet per acre, reduce stand density to an average

of 70 to 80 square feet or remove a little over 50% of the stand density in a given area.
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-Prioritize thinning everywhere in this area but especially along the road that goes from the main
road down to Dolores Ranch as well as other roads, evaporative ponds areas, and level enough
areas below the water tank on Cunningham Hill.

-Follow the rest of the recommendation for thinning found in Area 1B above.

C. AREA 3 (524 Acres): ROLLING HILLS AND FOOTSLOPES NORTH END - Piiion
Juniper Woodland

Area 3: Stand Summary Table (41 Points: 53-55, 75-92, 115-134)

One-seed | Pifion { Ponderosa
Juniper Pine Pine Overall

Quadratic Mean

Diameter (QMD): 9.7” 6” 22” 8.7°
Basal Area (saft): 100.5 17.5 24 118
Basal Area (%): 85 15 21 -—--
Trees per Acre; 197 88 .09 2845
Trees per Acre (%): 69 31 .03 ———-

Fuels: Moderate, moderate high, some high.
Average Overstory Tree Height: 15-18 feet.

Average Slope, Aspect: 16%, range of 5-33%, aspect is variable. Steeper in less accessible area.

Soil Map Units (in descending order of percentage):

514 - Pegasus extremely cobbly loam, 20 to 50 percent slopes;

513 - Pedregal very cobbly loam, 8 to 15 percent slopes;

515 - Pastorius very cobbly loam, 3 to 5 percent slopes;

512 - Cochiti extremely cobbly loam, 15 to 35 percent slopes;

501 - Truehill extremely gravelly loam, 25 to 55 percent slopes;

510 - Cerrillos-Sedillo complex, 1 to 5 percent slopes;

521 - Devargas-Riovista-Riverwash complex, 0 to 5 percent slopes, flooded (Dolores Gulch
drainageway).

This area includes 58 acres of steep woodland that is difficult to access that lies along the eastern
end of the northern property boundary line. Homes in the Vista del Oro subdivision are closest
along that portion of the boundary. Dead trees average 12%. Many points have only one-seed
juniper and at some points pifion pines recently died so only juniper was left. There are some
deep eroded drainageways in this area. The access road to the Santa Fe County land veers off the
main road at the gate in this area.

MANAGEMENT RECOMMENDATIONS: Piiion-Juniper Woodland

-Follow the treatment recommendations for pifion-juniper treatments described in Area 1B on as
many acres as possible in this area.

-Remove invasive species of trees along the main road and elsewhere.

-Continue to thin and create fuelbreaks along the road that goes to Santa Fe County land and
other roads.
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-Widen the narrow cleared area along the northern fence line by homes as much as possible as
time and expenses allow. Ideally a 300+ foot wide fuelbreak would be installed.

-It would be valuable to have someone
contact the closest neighbors near the
northern boundary line to encourage them to
thin up to the property line and create
defensible space around their homes. The
Cunningham Hill Mine northern property
line is closer and easier to access from their
driveways and land. Neighbors could be
educated to expand their knowledge of
wildfire mitigation and thinning benefits,
cost-share funding available for treatments,
and the Firewise Program. For more
information see <htt : www.firewise.or

Figure 7: Northern boundary fence line. usa/?sso=0>. Todd Haines is the Bernalillo

District Liason for Firewise Communities
who could assist in talking with them. Or a consulting forester could also communicate with the
neighbors about thinning and the Firewise program.

D. AREA 4 (525 Acres): NORTHEAST LEVEL AREAS - Juniper Savanna and Piiion-
Juniper Woodland

Area 4: Stand Summary Table (27 Points: 135-162, minus 140)

One-seed | Piiion

Juniper | Pine | Overall
Quadratic Mean
Diameter (QMD): 11” 5.75” 10.13”
Basal Area (sqft): 76 5 81
Basal Area (%): 94 6 —
Trees per Acre: 116 29 145
Trees per Acre (%): 80 20 —

Fuels: Low to moderate, one area was high that was heavy with blowdowns.
Average Overstory Tree Height: 13-14 feet.
Average Slope, Aspect: 4%, northeast and east.

Soil Map Units: Soil Map Units (in descending order of percentage):

Mostly 510 - Cerrillos-Sedillo complex, 1 to 5 percent slopes;

501 - Truehill extremely gravelly loam, 25 to 55 percent slopes;

521 - Devargas-Riovista-Riverwash complex, 0 to 5 percent slopes, flooded.

This area has a high percentage of one-seed juniper savanna and one area along the fence
consists of grassland with cholla and forbs only. This area has the lowest stand density of all the
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areas on the property. In a couple areas there were one-seed juniper with top dieback (points
152/154) likely resulting from recent drought.

MANAGEMENT RECOMMENDATIONS:

-Let this area grow.

-If time and expenses allow thin portions of the stand around the large revegetated area to create
a wildfire prevention buffer. Follow the recommendations in Area 1B if thinning to create the
buffer.

-The debris pile has decomposing wood mixed with soil that could smoulder a long time if fire is
in it. However as discussed at the recent site visit it would be very time consuming to remove the
wood and perhaps just leveling and spreading the piles out would be most appropriate.

E. AREA 5 (430 Acres): CAPTAIN DAVIS MOUNTAIN AND SURROUNDING AREAS -
Pifion-Juniper Woodland

Water in this area flows into Cunningham Creek, an intermittent drainageway.

1. AREA 5A (143 ACRES): CAPTAIN DAVIS MOUNTAIN

Area 5A, has been separated since it has many dead trees and is more of a separate area from the

rest of the property. The soils report identifies that damage from wildfire in this area is severe.

This is the only area on the property with that rating. The severe rating for damage by fire is
based on soil texture,
slope, and surface layer
thickness.

Dead trees in this area
make up 26 to 29% of
the stand. As the table
below shows there are
more dead pifion pine
trees than live. The
mortality is likely due to
trees being stressed by
the recent drought that
ended in 2014. Portions
of this area have a high
rating in the NM Landscape Assessment tool for the hazard of wildfire.

Area 5A: Captain Davis Mountain (11 Points: 93-103) with and without dead trees
One-seed | Piiion Dead Overall with
Juniper | Pine Overall (Pirion) Dead Trees

Figure 8: Dead and live trees in Area SA,

Quadratic Mean

Diameter (QMD): 8.8” 5” 7.65 7" 7.5”
Basal Area (sqft): 85 17 102 35.5 137
Basal Area (%): 83 17 — 26 e
Trees per Acre: 198 121 319 131 450
Trees per Acre (%): 62 38 — 29 —
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Fuels: Moderate to moderate high some areas of many blowdowns.
Average Overstory Tree Height: 13 feet.

Average Slope, Aspect: 16%, range of 3-24% (higher slopes are more), northwest and north.
Soil Map Units (in descending order of percentage):

Mostly 509 - Puertecito-Wandun-Rock outcrop complex, 30-60% slopes;
512 - Cochiti extremely cobbly loam, 15 to 35 percent slopes;

513 - Pedregal very cobbly loam, 8 to 15 percent slopes;

515 - Pastorius very cobbly loam, 3 to S percent slopes;

521 - Devargas-Riovista-Riverwash complex, 0 to 5 percent slopes, flooded,
510 - Cerrillos-Sedillo complex, 1 to 5 percent slopes.

MANAGEMENT RECOMMENDATIONS:

Thin this woodland to a residual average basal area of 50 to 60 square feet per acre. Follow the
recommendation described in Area 1 A. Favor removing one-seed juniper trees when they are
overtopping or very close to healthy pifion pine trees. Favor creating a mosaic of clumps and
openings of various densities and a diversity of trees sizes and ages.

2. ARFEA 5B (287 ACRES): AREA SURROUNDING CAPTAIN DAVIS MOUNTAIN
Area 5B: Stand Summary Table (23 Points 56-67, 104-114)

One-seed | Pifion | Ponderosa Dead | Overall with
Juniper | Pine Pine Overall | (pifion) | Dead Trees

Quadratic Mean
Diameter (QMD): 94" 6” 7 8.5” 7" 8.25”
Basal Area (sqft): 91 17 0.4 108 17 125
Basal Area (%): 84 15 0.4 o 13.5 —-
Trees per Acre: 190 88 0.4 278 59 337
Trees per Acre (%): 68 31.5 0.15 — 17 —

Fuels: Moderate.

Average Overstory Tree Height: 14 15 feet

Average Slope' 12%0 range of 0 to 24% and sometimes steeper, east.
Soil Map Units (in descending order of percentage):

514 - Pegasus extremely cobbly loam, 20 to 50 percent slopes

513 - Pedregal very cobbly loam 8 to 15 percent slopes,

515 - Pastorius very cobbly loam, 3 to 5 percent slopes;

521 - Devargas-Riovista-Riverwash complex 0 to 5 percent slopes, flooded.

There are many important areas to treat in Area 5B and most of the terrain is fairly level.

MANAGEMENT RECOMMENDATIONS:

Thin on as many acres as possible. Thin this woodland to a residual average basal area of 50 to

60 square feet per acre Follow the forest restoration treatment recommendations described in
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Area 1A. Favor leaving healthy pifion pine trees when overtopped by one-seed juniper. Favor
creating a mosaic of clumps and openings of various densities and a diversity of trees sizes and
ages. Lop dead trees to less than 1 foot above ground level.
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IX. CLOSING MANAGEMENT COMMENTS

A. FORESTRY ASSISTANCE

It is recommended to work with a forester to design, set up, and administer the recommended
forest treatments. The forester is recommended to mark trees to be removed on at least a one-
acre sample area to show forest workers what the treatment should look like. The forester is also
recommended to flag project boundaries, prepare detailed treatment specifications and a draft
contract, solicit bids from thinning contractors or handle negotiations, and administer the
treatment to ensure the project is completed as specified. Consulting foresters can assist with this
process or agencies can assist when projects are cost-shared.

B. HARVEST PERMITS

If any commercial products besides firewood are harvested on more than 25 acres contact the
New Mexico State Forestry Bernalillo office at 505-867-2334 to obtain a harvest permit. In
addition, if firewood is harvested on more than 75 acres a harvest permit is required.

C. COST-SHARE ASSISTANCE

Work with NM State Forestry Division Bernalillo District Office to obtain cost-share or other
funding: Todd Haines, Bernalillo District Forester at 505-867-2334. In the future, you may want
to check on cost-share or other funding programs that could become available through the Santa
Fe-Pojoaque SWCD or Santa Fe NRCS both at 505-471-0410. In addition the Rio Grande Water
Fund organized by The Nature Conservancy (TNC) continues to raise funds to do forest
restoration treatments to protect water resources in the Rio Grande watershed. Contact them to
see if any funds are available for the property. For more information see nature.org or google Rio
Grande Water Fund, TNC.

D. FORESTRY TOOLS

You may want to purchase a prism, cruisers crutch, or angle gauge to measure the square feet of
basal area in an area. These and other forestry tools such as diameter tapes, logging tapes to
measure distances, and clinometers for measuring percent slope and tree height can be purchased
from Forestry Suppliers at 800-647-5368 or www.forestry-suppliers.com. In addition, State
Forestry can provide you with a basal area gauge at no charge upon request.

E. TREE FARM PROGRAM

The American Tree Farm System® is a nation wide community of nearly 60,000 landowners
linked by a desire to manage their woodlands effectively. The program promotes effective
management that includes producing continuous crops of trees to supply our nation's wood
products needs, and simultaneously maintaining the forest to be aesthetically pleasing and
beneficial to wildlife. Consider becoming part of the program. The program is very good for
networking, education, sharing your successes and being recognized for the work you have
accomplished.

It has been a pleasure working with you. Please feel free to contact me if you have any questions
or would like me to assist with implementing the plan.
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Respectfully submitted by:

Racdkd ¢ Woodk

Rachel C. Wood, Professional Forester

Rachel Wood, Forester, Rachel Wood Consulting, 1000 Marquez Place, Unit C-1, Santa Fe, NM 87505
Phone: (505) 989-5072, Email: rachelwood@cybermesa.com
Society of American Foresters’ Certified Forester #t 2029
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X. CHECKLIST AND RECORD OF MANAGEMENT ACTIVITIES

Practice Accomplished (include date)

Conduct forest health/forest restoration treatments in Area 1A and 1B.

Year, location, and number of acres treated.

Year, location, and number of acres treated.

Year, location, and number of acres treated.
Conduct forest health/forest restoration treatments in Area 2 on as many acres as
possible.

Year, location, and number of acres treated.

Year, location, and number of acres treated.

Year, location, and number of acres treated.
Conduct forest health/forest restoration treatments in Area 5 on as many acres as
possible.

Year, location, and number of acres treated.

Year, location, and number of acres treated.
Cut and remove invasive species of trees.
Conduct needed tree removal along all electric transmission lines.
Thin along roads to create buffers.

Year, location and length

Year, location and length
Keep weeds low/mown around office and reclamation infrastructure.

Year and location

Year and location

Year and location
Conduct forest health/forest restoration treatments in Area 3 on as many acres as
possible.

Year, location, and number of acres treated.

Year, location, and number of acres treated.
Work with NM State Forestry Bernalilio District Office to check on the availability of
cost-share or other funding programs: Todd Haines, Bernalillo District Forester at 505-
867-2334.
Possible cost-share or other funding could become available in the future through the
Santa Fe-Pojoaque SWCD or Santa Fe NRCS both at 505-471-0410.
Prior to any pile buming or prescribed burning contact the NM Environment Department
Air Quality Bureau at (800) 224-7009. Also contact the Santa Fe County Fire Department
at 505-992-3070 and the Bernalillo District Office of the New Mexico Forestry Division
at 505-867-2334.
Continuously monitor for bark beetles and mortality of all tree species especially during
drought or if outbreaks are taking place on nearby areas.
Monitor for invasive species of plants and trees.
Keep accurate records of all forest and land improvement work for tax purposes, etc.
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XII. MAPS

A.INVENTORY POINT MAP

B. WATERSHED MAP

C. AERIAL VIEW MAP

D. FOREST MANAGEMENT MAP

E. GOLD MINE FIRE AERIAL
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Appendix D.

Photographs of native vegetation and wildlife in the Open Pit area at
Cunningham Hill Mine Reclamation Project
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing native grasses, shrubs, trees, and wildlife in the open pit area,
Cunningham Hill Mine Reclamation Project.
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Appendix D. Photographs showing evidence of wildlife in the open pit area, Cunningham Hill
Mine Reclamation Project.
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birds

Appendix D. Photographs showing wildlife in the open pit area, Cunningham Hill Mine
Reclamation Project.
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Appendix D. Photographs showing wildlife in the open pit area, Cunningham Hill Mine
Reclamation Project.
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Appendix D. Photographs showing wildlife in the open pit area, Cunningham Hill Mine
Reclamation Project.
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Appendix E.

Open Pit evaluation report by JSAI (2020)
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EVALUATION OF
OPEN PIT CLOSURE/CLOSEOUT PLAN AND
ABATEMENT PLAN 27,
CUNNINGHAM HILL MINE RECLAMATION PROJECT,
SANTA FE COUNTY, NEW MEXICO

1.0 INTRODUCTION

John Shomaker & Associates, Inc. (JSAI) has prepared this report in response to the
Mining and Minerals Division of the Energy, Minerals and Natural Resource Department (MMD)
request (letter dated September 29, 2019) for Closure/Closeout Plan (CCP) revision for Permit
No. SFOO2RE. The MMD-requested permit revision is based on changes to the Open Pit AP-27
reclamation plan. Locations of the Cunningham Hill Mine Reclamation Project (CHMRP) site
and Open Pit are shown on Figure 1.

MMD concerns with the CCP are with the timing and reclamation of 13.8 acres of pit
walls and benches by filling with stormwater (see Table 4; Fig. 12). The basis for these
concerns is that the Open Pit has not filled as originally predicted.

LAC Minerals (USA), LLC (LAC), JSAI, MMD, and New Mexico Environment
Department (NMED) representatives discussed CCP issues and options during a meeting held
November 12, 2019. The group agreed that LAC will evaluate options and report back with
justification for selected option before the MMD September 29, 2019 requested Permit
Revision Application was due in 160 days (March 7, 2020).

As discussed during the meeting, there are three options to address these issues:

1. Clarify probability of Open Pit filling and timing with model considering a
range of scenarios including the revised AP-27 reclamation plan.

2. Request a pit waiver and permit revision for Open Pit that does not fill.

3. Revision of CCP to address pit that does not fill and reclaim walls and benches.

The updated report, herein, addresses MMD comments submitted to LAC on April 21,
2021 and NMED comments submitted to LAC on June 4, 2021.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Figure 1. Map showing location of Cunningham Hill Mine Reclamation Project, the Open Pit, and
receiving watershed, Santa Fe County, New Mexico.
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1.1 Background

In the mid-1990s, the original intent for reclamation of the Open Pit was to allow

stormwater runoff from Upper Cunningham Gulch to fill the pit and inundate the acid wall

seepage (AWS). The pit rim area was reclaimed with cover material, and filling of the Open Pit

with stormwater was to reclaim the remaining benches and pit walls below the 6,945-ft

elevation. The CCP was approved in 1996, and then amended in 2001 to accommodate AP-27.

1.1.1 Closure/Closeout Plan (CCP)

The CCP for the Open Pit (Permit No. SFOO2RE) includes the following reclamation

measures:

A.

B.

The uppermost portions of the north, west, and east sides of the Open Pit were graded
and 8-ft-high berms were placed to intercept and divert runoft.

Cunningham Hill channel was blocked at its junction with Cunningham Gulch and the
area was regraded to redirect surface water flowing in Cunningham Gulch into the
Open Pit via a diversion channel. Erosion control measures were taken for flow paths
into the pit. An outlet control structure was constructed at the low point of the Open Pit
area to regulate flows. A channel was constructed to route flow from the Open Pit
outlet control structure to the lower Cunningham Gulch channel when outflows occur.

The Open Pit was fenced and approaches to the Open Pit are posted to warn of steep
slope hazards in the Open Pit. LAC will maintain gates preventing vehicle access to
the entrance of the property and on the access road adjacent to the office site area.

Slopes on the northwest, west and south walls above the Open Pit access road were
locally regraded as practicable to achieve gradients of approximately 3:1 or less.
Regraded areas were covered with 12 in. of growth medium and reseeded. Open Pit
benches on the upper southeast wall above the access road were graded. The benches
were covered and reseeded.

Some benches were impractical to grade. They were ripped, covered with 12 in. of
growth medium and reseeded. Roadways in the Open Pit above the final elevation of
the Open Pit water body were ripped, covered with 12 in. of growth medium and
reseeded. A roadway of minimal size was maintained around the northeast side of the
Open Pit for access during the post-reclamation monitoring period. Following post-
reclamation monitoring, the track will be reseeded.

Portions of the Open Pit and Open Pit slopes which cannot be reached by construction
equipment but which exhibit characteristics amenable to vegetative establishment,
including the upper portion of the south wall talus slope, were seeded as practicable.

Pit highwalls to be stabilized with wire mesh near the area of the access road.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Most of the items A through G listed above were implemented in the 1990s, and
additional work has been performed as part of the 2011 revised reclamation plan (JSAIL 2011).
In addition to requirements A through G, LAC installed stormwater conveyance and protection
measures, caliche on road and benches, where accessible, as a source control measure, and
thinned excessive undergrowth in the Upper Cunningham Gulch watershed.

The 1996 reclamation areas for the approved Open Pit CCP are illustrated on Figure 2.
As approved, approximately 7.24 acres of Open Pit walls and benches remained un-reclaimed.
Filling of the Open Pit with stormwater is to reclaim 13.8 acres of open pit benches and walls.

Figure 3 is a graph of model-simulated open pit filling.

1.1.2 Abatement Plan 27 (AP-27)

The un-reclaimed Open Pit has been impacted by AWS, resulting in elevated
concentrations of sulfate, total dissolved solids (TDS), manganese, and cobalt. AP-27
acknowledges, as the Open Pit fills, some of the impacted water will migrate into the
surrounding groundwater. AP-27 applies to alternative abatement standards for sulfate, TDS,
manganese, and cobalt in groundwater outside of the Open Pit and within a defined area inside
the LAC property boundary. The gradual filling of the Open Pit with water is expected to reduce
contaminant concentrations in the Open Pit and the impact on surrounding groundwater system.

Abatement Plan AP-27 requirements:

1. Impacts to groundwater quality shall be addressed through diversion of Upper
Cunningham Gulch into the pit and short-term treatment of the Open Pit using
reverse oSmosis.

Comply with Performance Standard APS-1 and Contingency Plan APC-1.
Observe sulfate trigger levels for Open Pit pool as outlined in APS-1 and APC-1.
Surface water quality addressed as outlined in Performance Standard CHP-1.

Perform quarterly monitoring as outlined in CHP-1.

AN

Perform monitoring of Open Pit pool and groundwater monitoring wells
MW84-7 and MW79-3 as described in Performance Standard APS-1. NMED
added monitoring requirements for MW95-53 and MW95-54 as part of the revised
reclamation plan (JSAIL 2011) (see Fig. 4 for locations).

No diversion and a diversion of 82 acre-feet per year (ac-ft/yr) were simulated by JSAI
(1999) (Fig 3). The model-simulated Open Pit filling graphs were submitted for AP-27
(NMED, 2002) and to the MMD to fulfill the requirements for a reclamation schedule for the

Open Pit (MMD, 2002).

JOHN SHOMAKER & ASSOCIATES, INC.
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Figure 2. Map showing 1996 CCP Open Pit reclaimed areas.
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Figure 3. Graph of model-simulated Open Pit filling with no diversion and
with 82 ac-ft/yr diversion (from JSAI (1999) original model).
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Figure 4. Map showing locations of Open Pit and surrounding monitoring wells,
Cunningham Hill Mine Reclamation Project, Santa Fe County, New Mexico.
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1.1.3 Timeline

The following is a timeline regarding Open Pit AP-27 reclamation efforts and compliance:

JSAI model report states Open Pit will fill to the 6,945-ft elevation in 50 years,

considering:
2001
1. an average runoff of 82 ac-ft/yr

2. maximum 100-year 24-hr precipitation event = 3.6 in.

2002 AP-27 issued (NMED, 2002) and
CCP permit revision 96-1 to permit SFOO2RE (MMD, 2002)

Reverse osmosis (RO) treatment completed, but removed more water than

2003 anticipated due to extreme drought and low treatment efficiency

2009 AP-27 pilot program employed to mitigate APC-1 Trigger No. 1 (JSAI, 2009)

2010 Model recalibrated as required by AP-27 APC-1 Trigger No. 2 (JSAIL 2011)

2011 Revised Open Pit Reclamation Plan submitted to NMED (JSAI 2011)

2014 Status report regarding revised reclamation plan (JSAI, 2014)

Implement source controls:

repairs to Upper Cunningham Gulch diversion structures
stormwater controls for receiving runoff area west of pit

1
2
2015102018 3. in pit stormwater controls
4. repair access roads by installing caliche base
5

cap largest remaining bench area with caliche and install runoff
controls

6. thinning LAC controlled properties in receiving watershed

2018 to current | Implement Open Pit treatment

Precipitation event 2.5 in. in less than 30 minutes occurred and generated

15 acre-feet runoff. The event was more concentrated than the 100-year 24-hr
Probable Maximum Precipitation (PMP), and considered outside of the realm of
probabilities known from existing datasets.

2019

AP-27 water-quality standards are projected to be met after implemented source-water

controls and Open Pit treatment.

JOHN SHOMAKER & ASSOCIATES, INC.
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2.0 REVISED OPEN PIT FILLING SCENARIOS

The purpose of this section is to clarify the probability of Open Pit filling and timing

with the model, considering a range of scenarios including the revised AP-27 reclamation plan.

2.1 Calibrated Model

The AP-27 groundwater flow and transport model was updated and recalibrated in
2011 (JSAIL 2011). Improvements to the updated and recalibrated model included the
following:
1. Revised Open Pit evaporation rate of 40 in./yr

2. Recalculated stormwater runoff rate from upper Cunningham Gulch to
better reflect watershed conditions from 2001 to 2011 (0 to 14.5 ac-ft/yr).

3. Recalibration of vertical conductance in the Open Pit area.

The recalibrated model provided an excellent match to observed data (JSAIL 2011), and
is the proper tool for evaluating stormwater runoff and pit filling scenarios. The biggest water
budget component affecting the Open Pit filling and fill rate is stormwater runoff from Upper

Cunningham Gulch.

2.2 Stormwater Runoff

Stormwater runoff from Upper Cunningham Gulch has been difficult to predict,
because runoff rates and volumes depend on watershed conditions and precipitation patterns.
In the late 1980s to late 1990s, the Upper Cunningham Gulch was predominately vegetated
with ponderosa pine and limited under brush. Above-normal precipitation and snow pack
resulted in measured runoff of near 80 ac-ft/yr. Adrian Brown (1997) estimated Upper
Cunningham Gulch stormwater inflow to range from 40 to 160 ac-ft/yr. JSAI (1999) used an
average value of 82 ac-ft/yr for Upper Cunningham Gulch stormwater runoff. A precipitation
event during the first week of August 1999 resulted in approximately 500 ac-ft of runoff;
however, almost all of the flow was diverted to Dolores Gulch.

From 1995 to current, the Upper Cunningham Gulch watershed became severely
overgrown with underbrush, and intercepted most of the potential stormwater flows. Based on
observed overgrowth conditions, JSAI (2011a) recalculated stormwater runoff from Upper

Cunningham Gulch watershed at 14.5 ac-ft/yr. It was identified in 2009, that the Upper

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Cunningham Gulch diversion channel infiltrated stormwater up-gradient of the weir rather than
convey stormwater to the Open Pit. No significant stormwater was measured at the Upper
Cunningham Gulch diversion channel weir from 2001 to 2015. Measurable quantities of diverted

stormwater began in 2015 after the diversion channel was fixed (Table 1).

Table 1. Summary of annual precipitation and measured
Upper Cunningham Gulch stormwater diversions

total Upper Cunningham Open Pit
ear recivitation Gulch diversion watershed comments
y P (inghes) channel weir flow drain(s)
(ac-ft) (ac-ft)

2011 11.17 0.00
2012 8.72 0.00
2013 16.51 0.01
2014 13.09 0.00
2015 18.55 0.79 1.13 fixed UCG diversion
2016 12.96 0.15 0.30
2017 15.46 1.73 watershed thinning
2018 13.97 1.54 watershed thinning
2019 16.78 20.15

ac-ft - acre-feet
UCG - Upper Cunningham Gulch

2.2.1 Watershed Conditions

As identified in the revised AP-27 reclamation plan by JSAI (2011), the condition of the
watershed affects the quantity of stormwater generated from Upper Cunningham Gulch. LAC
began a watershed thinning project in 2017, and approximately 90 acres were mechanically
thinned. Figure 5 is a map showing the areas thinned. It is likely the measured stormwater
diversion in 2019 (Table 1) was partly a result of the thinning project.

Forest fires have a major effect on post-fire stormwater runoff. Typically, Ponderosa pine
forests experience a fire return interval of 2 to 47 years (Fitzgerald, 2005). The longer the fire
return interval or fire suppression, the higher the potential for fire intensity. There has not been a

fire in Upper Cunningham Gulch watershed for over 40 years.

JOHN SHOMAKER & ASSOCIATES, INC.
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Figure 5. Aerial photograph showing Upper Cunningham Gulch watershed,
watershed sub-regions, and Open Pit watershed area.
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Post-fire runoff will be significantly greater than current conditions, and can be up to
45 percent of precipitation (Johansen et al., 2001). Post fire runoff could be as high as
172 ac-ft/yr (JSAI, 2011).

2.2.2 Precipitation Patterns

Over the last 20 years, measured annual precipitation at the Cunningham Hill Mine
Reclamation Project has averaged 13.27 in./yr and varied from 7.49 to 18.55 in./yr. Snowpack,
snowmelt rates, rain-on-snow events, and precipitation events are more important to stormwater
runoff than annual precipitation. The frequency of these events and the magnitude are difficult to
predict, particularly stormwater generated from rain-on-snow, and snowmelt events. For
example, during August 2019, 2.5 in. of precipitation fell in less than 30 minutes. The event is
more concentrated than the 100-year PMP, and considered outside of the realm of probabilities

known from existing datasets.

2.2.3 Revised Stormwater Runoff Scenarios

Originally JSAI (1999) provided simulated Open Pit filling scenarios for two stormwater
runoff conditions: 1) above-normal stormwater runoff conditions (82 ac-ft/yr), and 2) drought (no
diversions of runoff) (Fig. 3). The updated model by JSAI (2011a) provided an evaluation of
stormwater runoff calculations based on changes in watershed conditions and concluded the
average stormwater runoff of 4.5 ac-ft/yr best represented 2001 to 2011 conditions. Effects of
watershed thinning, and forest fire events on stormwater runoff, were not considered previously.

A summary of four potential stormwater runoff scenarios (A through D) is presented in
Table 2, and described as follows:

1. Scenario A —no appreciable diversion of stormwater flows. This condition
actually occurred from 2001 to 2014 (see Table 1), largely due to issues with
the Upper Cunningham Gulch diversion structure; therefore, the minimum
diversion scenario is not expected to occur in the future.

2. Scenario B - the minimum diversion of 4.2 ac-ft/yr, representative of
persistent drought conditions with watershed over growth (no re-occurring
forest fire).

3. Scenario C - the average diversion of 14.5 ac-ft/yr of stormwater flows with
some watershed over growth conditions.

4. Scenario D - the average 14.5 ac-ft/yr of diverted stormwater flow with the
inevitable re-occurring fires every 30 years generating 172 ac-ft per event.

Stormwater runoff Scenarios A through C most likely represent future conditions.

JOHN SHOMAKER & ASSOCIATES, INC.
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Table 2. Summary of potential stormwater runoff scenarios for

Upper Cunningham Gulch watershed

estimated
scenario stormwater runoff scenario diversion rate
(ac-ft/yr)
A no appreciable diversion of stormwater flows 0
B minimum diversion of stormwater flows 4.2
C average runoff with overgrowth 14.5
D average runoff with overgrowth and 30-yr watershed fire frequency 14.5 (172 ac-ft)

ac-ft/yr - acre-feet per year

2.3 Model-Simulated Scenarios

The updated and recalibrated groundwater flow model (JSAIL, 2011a) was used to

evaluate Open Pit filling resulting from the stormwater runoff Scenarios A through C (Fig. 6).

Current Open Pit water-level elevation is 6,798.5 feet above mean sea level (ft amsl). The

model-predicted steady state Open Pit water level is 6,800 ft amsl, with the potential to rise to

6,840 ft amsl. Regardless of the scenario, near steady-state Open Pit water levels are observed

today. The maximum expected Open Pit water level is 6,840 ft amsl (Fig. 6), which would

require large stormwater events every 30 years and an average input of 14.5 ac-ft/yr of

stormwater over the next 60 to 70 years. The observed rise in Open Pit water levels over the

last 4 years has been at an average rate of 2.0 ft/yr (Fig. 7). The last 6 years have shown a

10-ft rise in water levels at PW77-01 (Fig. 7), indicating a change in groundwater recharge up-

gradient of the Open Pit.
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Figure 6. Graph of observed Open Pit water levels, model-calibrated water levels,
and model-simulated pit filling scenarios.

Figure 7. Graph showing observed water levels at the Open Pit and
nearby monitoring wells, from 1994 through 2019.
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Pre-mining groundwater levels for the Open Pit area ranged from 6,895 to 6,925 ft
amsl (Hydro-Geo Consultants, 1994) (Fig. 8). The former up-gradient Open Pit dewatering
well, PW77-01, had a water level of 6,920 ft amsl in 1977 (pre-mining), and currently has a
water level of 6,805 ft amsl (Fig. 8). Open Pit dewatering wells PW77-01 and PW79-02 are
connected to the same fracture system (Golden Fault Zone). PW77-01 is located up-gradient
of the Open Pit and PW79-02 is located down-gradient of the Open Pit (Fig. 4). Water-level
data from PW77-01 indicate the fracture system connected to the Open Pit has not readily
recharged and recovered from dewatering during mining that occurred between 1979 and
1987. Recharge to groundwater system up-gradient of the Open Pit is needed for efficient pit

filling with diverted stormwater.

Figure 8. Graph showing observed water levels at the Open Pit and
nearby dewatering wells, from 1976 through 2019.
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3.0 ABATEMENT PLAN 27 (AP-27)

Implementation of the revised reclamation plan for AP-27 (JSAI 2011) has resulted in
significant progress with source controls. The revised plan called for implementing source
controls first, followed by pit water treatment, then improvements to facilitating stormwater
diversions for pit filling. It is important to note that the original plan involved partial filling of
the Open Pit with diverted stormwater to an elevation of 6,925 ft amsl without the use of
source controls. The first 10 years of AP-27 resulted in drought (JSAIL 2011; 2011a) with
little to no Open Pit filling, and it was found to be difficult to maintain AP-27 surface water
standards for pH and alkalinity, and groundwater trigger concentrations for sulfate and TDS.
With implementation of source controls, it was concluded the AP-27 standards could be

maintained without filling the Open Pit to 6,945 ft amsl with stormwater (JSAI, 2011).

3.1 Open Pit Pool Characteristics

Since 2002, water quality from the Open Pit pool has been sampled quarterly at pool
depths of 4, 15, 45, and 75 ft, according to requirements set forth in AP-27. Water-
temperature data with respect to pool depth have shown that system turns over and mixes
seasonally. Presented as Figure 9 is a graph showing temperature profiles for year 2020.
Temporary stratification occurs when a thermocline develops during the late summer months.

Geochemical modeling was performed on AP-27 2" Quarter 2021 field and lab
analyses results from the Open Pit pool utilizing PH REdox EQuilibrium program written in C
(PHREEQC), an open-source program developed and distributed by the United States
Geological Survey (USGS). The purpose of the geochemical equilibrium modeling was to
evaluate current Open Pit chemistry and post nanofiltration (NF) treatment pit chemistry. The
intent of the NF treatment is to achieve AP-27 alternative abatement standards for discharge to
groundwater.

Based on the period of record (Appendix A), sulfate (SO4*-) and manganese (Mn) are
the primary constituents of concern for meeting the Open Pit water-quality standards.
Saturation indices (SI) show that the pit water is saturated with respect to iron (Fe) oxides,
hydroxides, and oxyhydroxides, generally referred to herein as hydrous ferric oxides (HFO).

The Open Pit pool is in near equilibrium with respect to SO4*- salts (e.g., gypsum).

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



JSAI 16

Figure 9. Graph showing Open Pit pool temperature profiles for year 2020.

In order to simulate the blending of NF-treated pit water with alkaline groundwater
sources, sulfate was adjusted to the target concentration of 600 milligrams per liter (mg/L), and
calcium was reduced to achieve a charge balance. Trace metal concentrations were adjusted
down by the corresponding percentage reduction in dissolved solids, even though metal
concentrations will be significantly reduced by NF treatment process (see Appendix B). The
PHREEQC model simulation results for the NF treatment were similar to the current chemistry,
but with lower positive saturation indices for sulfate salts. Mineral hardness will remain above
400 mg/L.

A mechanism that controls the concentration of dissolved metals in solutions is
adsorption. Adsorption occurs when an adsorbate accumulates on a solid surface (i.e., ions in
solution attaching onto mineral precipitates, specifically HFOs). Metal-oxide minerals, such

as the HFOs, that are an abundant precipitate in the model-simulated pit water, and are one of
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the most important sorbent minerals in natural systems (Smith, 1999). When in contact with
water, hydroxyl groups (OH") form on the surface of metal-oxide minerals (Stumm, 1992;
Smith, 1999). The charge of the surface of the metal-oxide minerals is dependent on the pH of
the water and as such pH is the controlling variable for surface-binding reactions of metals on
oxide minerals. Under acidic conditions, the surface of metal-oxide minerals retain excess
protons. This produces a net positive charge leading to anions being absorbed. Neutral and
alkaline pH values will produce the opposite, where the surface of the metal-oxide minerals
have a net negative charge. This results in metals being adsorbed onto the HFO (Smith, 1999).

The point of zero charge (PZC) is the range of pH values in which the net surface
charge is zero (Stumm, 1992; Smith, 1999). As pH increases, cation adsorption will increase
from zero to nearly 100 percent, typically within a pH range of 1 to 2 units (Smith, 1999).
Generally, the PZC pH values for HFOs are 4.2 to 7.5 (Stumm, 1992; Smith, 1999). At pH
values greater than 7.5, sorption curves of metals onto HFOs are approaching or at 100 percent
(Smith, 1999).

The average field-measured pH for the pit water for 2" Quarter 2021 was 7.28. When
combined with the model-simulated results of the pit waters being saturated to super-saturated
with respect to HFOs, an ideal environment for the sorption of trace metals onto HFOs is

achieved.

3.2 Surface Water Quality Standards

Based on correspondence from the NMED (2021), AP-27 will be updated to include
applicable surface-water standards related to 20.6.4.99 NMAC. As specified by NMED
(2021), Open Pit pool surface water quality requirements are for protection of livestock
watering, wildlife habitat, and limited aquatic life. Presented as Table 3 are the applicable
water-quality standards for AP-27, as proposed by NMED (2021) for update, and the Open Pit
pool 2™ Quarter 2021 water-quality results. Time-series graphs of selected constituent
concentrations for the Open Pit pool can be referenced from Appendix A. Constituents of
concern include sulfate, TDS, alkalinity, iron, and manganese.

Established AP-27 surface-water quality standards along with January 2020 Open Pit

water quality results are summarized in Table 3.
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Table 3. Summary of AP-27 groundwater and surface-water quality standards and monitoring results

AP-27 surface | , . - Limited Open Pit
Livestock | Wildlife :
constituent unit gl;jo_undwater water Watering | Habitat _Aquatlc water body2 comment
ischarge | trigger Standard | Standard Life - Acute | (4 ft depth)
Standard level Standard May 2021
alkalinity mg/L <20 37
pH S.U. 6t09 7.6
chloride mg/L 250 23.8
sulfate mg/L 1,200 b 1,570
TDS mg/L 2,000 b 2,340
conductance uS/cm 6,300 2,670
aluminum ' mg/L 5 10.07 <0.40
arsenic mg/L 0.01 0.2 0.34 <0.125
boron mg/L 0.75 5.0
cadmium ! mg/L 0.005 0.05 0.0065 0.000527
chlorine residual | mg/L 0.011 0.019 <0.0002 January 2020 lab analysis
chromium IIT ! mg/L 1.77 total chromium is less than Cr III standard
chromium VI mg/L 0.016 na need lab analysis
chromium mg/L 0.05 1.0 <0.030
cobalt mg/L 02b 1.0 0.0469
copper ! mg/L 1 0.5 0.05 0.04 January 2020 lab analysis
iron mg/L 1 <0.50
lead ! mg/L 0.002 0.1 0.28 <0.0075 January 2020 lab analysis
manganese mg/L 40b 4.738 2.23
mercury mg/L 0.002 0.01 0.0014 <0.00020
molybdenum mg/L 1 7.920 <0.008 January 2020 lab analysis
nickel mg/L 0.2 1.51 0.0237 January 2020 lab analysis
selenium mg/L 0.05 0.05 0.005 0.02 <0.0030
silver ! mg/L 0.05 0.035 na need lab analysis
vanadium mg/L 0.1 <0.005 January 2020 lab analysis
zinc ! mg/L 10 25 0.564 0.164

b AP-27 groundwater discharge standard
red indicates exceedance of applicable standard
CHMRP - Cunningham Hill Mine Reclamation Project

TDS - total dissolved solids
mg/L - milligrams per liter
uS/cm - microsiemens per centimeter
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The Open Pit water-quality constituents of concern are likely manganese and copper for
limited aquatic life. Open Pit manganese concentrations tend to spike then attenuate (Fig. 10).
Manganese and copper concentrations will be significantly reduced when the Open Pit is treated
for sulfate and TDS. A use-attainability analysis can be performed for limited aquatic life if

elevated manganese concentrations are suspected to persist.

Figure 10. Graph showing manganese concentrations at the Open Pit and
nearby monitoring wells, from 2002 through 2019.

3.3 Discharges to Groundwater

Based on observed water-level data (Figs. 6 and 7) and the recalibrated model (JSAIL
2011a), the Open Pit water body has been near equilibrium with the adjacent groundwater. As a

result, there have been little to no discharges to groundwater over the past 19 years.
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Model recalibration resulted in a maximum Open Pit discharge to groundwater rate of
7.5 gpm (12 ac-ft/yr); however, water-level data suggest that prior to 2019 the Open Pit pool is
not discharging to groundwater on the down-gradient side of the pit at the pit perimeter wells
MWO95-53 or MW95-54 (Fig. 7). Recent water-quality data from MW95-53 suggest the Open Pit
pool is discharging to groundwater as evidenced from elevated sulfate concentrations (Fig. 11).

The current Open Pit water quality does not meet the AP-27 groundwater discharge
standards for sulfate and TDS (Table 3). Open Pit sulfate loading occurred after RO treatment
(2002) and prior to implementation of source controls in 2014 (Fig. 11). Sulfate concentrations
appear to have stabilized since implementation of source controls in 2014 (Fig. 11).

The post RO increase in sulfate concentrations activated AP-27 Performance Standard
APS-1, Trigger 1: sulfate concentrations greater than 1,000 milligrams per liter (mg/L) for eight
consecutive quarters. JSAI assisted LAC with implementing the contingency plan required under
AP-27, and determined that treatment of Open Pit pool water could not be performed until source
controls were implemented (JSAL 2011).

Open Pit manganese concentrations have recently spiked above the AP-27 groundwater
discharge standard of 4 mg/L (Fig. 10). Down-gradient monitoring well MW95-54 has been
below AP-27 sulfate, TDS, and manganese standards for discharge to groundwater. Monitoring
well MWO95-53 is near or above the AP-27 sulfate, TDS, and manganese standards for discharge
to groundwater (Figs. 10 and 11; Appendix A).

JSAI (2001; 2011) extensively evaluated the transport of solutes from the Open Pit to down-
gradient groundwater. For the pit filling scenario, there is a greater rate of discharge to groundwater
from the Open Pit pool, but lower solute concentrations due to dilution. For the drought scenario (no
stormwater), there is a lower rate of discharge to groundwater (4 to 8 gpm) that results in a maximum
transport distance of 750 ft down-gradient along the Golden Fault Zone toward dewatering well
PW79-02. Pit perimeter monitoring well MW95-53 would have the highest sulfate and TDS
concentrations due to its proximity to the Open Pit pool (300 ft down-gradient). Water-quality data
from PW79-02 do not indicate impacts from the up-gradient open pit (Appendix A).

As described in the revised AP-27 remediation plan, with source controls in place, the
Open Pit water body will need water treatment in order to meet the requirements of AP-27
groundwater standards. It is anticipated long-term AP-27 water quality standards will be obtained

after water treatment and with continued inputs of diverted stormwater from Upper Cunningham.
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Figure 11. Graph showing sulfate concentrations at the Open Pit and
nearby monitoring wells, from 1994 through 2020.

3.4 Open Pit Pool Source Controls and Water Treatment

Open Pit pool source controls have been implemented as part of the revised AP-27
remediation plan (JSAIL 2011a). The primary purpose of the source controls was to reduce or
eliminate AWS in the open pit. Source controls include repairs to the Upper Cunningham Gulch
Diversion, implementation of storm water controls, and covering open pit access roads with
caliche. No AWS have been observed since source controls have been completed.

Open Pit pool water treatment has included pH mitigation and membrane filtration. The
revised plan allows for the use of alkaline groundwater sources rather than hydrated lime for pH
control. It was determined that nanofiltration (NF) water treatment with addition of alkaline
groundwater would be the recommended treatment method (JSAIL 2011). A workplan for NF
treatment and NMED approval is attached as Appendix B. It is expected that NF treatment will
also improve water quality at MW95-53.
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4.0 CLOSURE/CLOSEOUT PERMIT

The CCP is largely based on reclaimed areas for the Open Pit. The 1996 reclaimed areas
were based on an Open Pit water elevation of 7,000 ft amsl (Fig. 2, Table 4). JSAI reconstructed
the 1996 areas in GIS with a 2019 Digital Elevation Model (DEM) accurate to the 1-meter scale
(Fig. 12). Reclaimed areas include the re-vegetated areas, and the surface area of the Open Pit
water body (Fig. 12, Table 4). Un-reclaimed areas include the exposed Open Pit walls and benches.

The 1996 reclaimed areas were adjusted to include portions of the Open Pit watershed
(Fig. 13), which changes the total area from 34.13 acres (Table 4) to 40.26 acres (Table 5). The
changes in area reclaimed by elevation of Open Pit water surface were then evaluated. Open Pit
water-surface elevation of 6,795, and 6,840 ft amsl were considered. The Open Pit water surface
of 6,795 ft amsl represents current conditions. The Open Pit water surface of 6,840 ft amsl

represents modeled stormwater diversion Scenarios B and C (Table 2).

Table 4. Summary of 1996 CCP Open Pit reclaimed and un-reclaimed areas

acreage CCP 1996 acreage percent of CCP 1996 acreage
area of Open Pit and high walls 34.13 100.0
area of Open Pit water surface 13.80 40.4
un-reclaimed areas of pit walls (total) 7.24 21.2
area revegetated 13.08 383
total area reclaimed 26.89 78.8

CCP — Closure/Closeout Plan

Table 5. Summary of reclaimed Open Pit watershed areas for
different modeled water surface areas

Open Pit water | percent Open Pit water percent

acreage surface at of total surface at of total

6,795 ft amsl acreage 6,840 ft amsl acreage
area of Open Pit and high walls 40.26 100.0 40.26 100.0
area of Open Pit water surface 2.82 7.0 4.65 11.6
un-reclaimed areas of pit walls (total) 16.55 41.1 14.72 36.6
area revegetated 20.89 51.9 20.89 51.8
total area reclaimed 23.71 58.9 25.54 63.4

ft amsl - feet above mean sea level
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Aerial photo April 27, 2020

Figure 12. Map showing 1996 reclamation plan for Cunningham Hill Mine Open Pit.
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Aerial photographs showing the calculated reclaimed and un-reclaimed areas for Open
Pit water elevations of 6,795 and 6,840 ft amsl are presented as Figures 12 and 13. The total
reclaimed Open Pit watershed area slightly varies for each Open Pit water-surface elevation
evaluated. The difference in area between an Open Pit water elevation of 6,795 ft amsl

(current condition) and 6,840 ft amsl (maximum future condition) is about 1.8 acres.

4.1 Post-Mining Land Use (PMLU)

The MMD regulations for mine closure are designed to achieve the requirements for
Post-Mining Land Uses (PMLU) and a Self-Sustaining Ecosystem. The approved PMLU for
the permit area are wildlife habitat and livestock grazing. The permit applicant has to
demonstrate that the activities to be permitted or authorized will be expected to achieve
compliance with all applicable air, water quality and other environmental standards if carried out
as described in the Mining Act Closeout Plan, as required by §19.10.5.506.J(5) of the Rules. The
Open Pit pool water quality standards will likely change to livestock, wildlife, and limited
aquatic life. The underlining importance is the ability of the Open Pit to meet water quality

suitable for the designated uses (Table 3).

4.2 Self-Sustaining Ecosystem

The MMD definition for "Self-sustaining ecosystem" is reclaimed land that is self-
renewing without augmented seeding, amendments, or other assistance which is capable of
supporting communities of living organisms and their environment. A self-sustaining
ecosystem includes hydrologic and nutrient cycles functioning at levels of productivity
sufficient to support biological diversity. The Open Pit will not meet the Self-Sustaining
Ecosystem requirements, because the pit will not fill beyond its current level. However, the
revised AP-27 reclamation plan includes source controls and does not require filling of the
Open Pit beyond the current elevation to meet water-quality standards.

Prior to the Open Pit, there was no surface water for wildlife and livestock. The
addition of a permanent water source that meets and self-maintains surface water quality

standards will be an AP-27 requirement.
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Aerial photo April 27, 2020

Figure 13. Map showing reclamation plan for Cunningham Hill Mine Open Pit with fill level of 6,795-ft elevation.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



JSAI 26

Aerial photo April 27,2020

Figure 14. Map showing reclamation plan for Cunningham Hill Mine Open Pit with fill level of 6,840-ft elevation.
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4.3 Evaluation of Permit Revision or Waiver

"Revision" means a modification to a permit that has a significant environmental impact
and requires public notice and an opportunity for public hearing. The MMD regulations state the

following for performance and reclamation standards and requirements:

19.10.5.507 PERFORMANCE AND RECLAMATION STANDARDS AND REQUIREMENTS:

A. The permit area will be reclaimed to a condition that allows for re-establishment of a
self-sustaining ecosystem appropriate for the life zone of the surrounding areas following
closure unless conflicting with the approved post-mining land use. Each closeout plan
must be developed to meet the site-specific characteristics of the mining operation and
the site. The closeout plan must specify incremental work to be done within specific time
frames to accomplish the reclamation.

B. Waiver for Pits and Waste Units An operator may apply for a waiver for open pits or
waste units from the requirement of achieving a post-mining land use or self-sustaining
ecosystem. The operator must show that achieving a post-mining land use or self-
sustaining ecosystem is not technically or economically feasible or is environmentally
unsound. The Director may grant the waiver for an open pit or waste unit if he finds:

(1) measures will be taken to ensure that the open pit or waste unit will
meet all applicable federal and state laws, regulations and standards for air,
surface water and ground water protection following closure; and

(2) the open pit or waste unit will not pose a current or future hazard to
public health or safety.

The revised AP-27 remediation plan provided measures without a specific time frame to
complete the reclamation. Open Pit pool pH mitigation has been ongoing since 1996, and it is
unknown if AWS source controls will eliminate the need for re-occurring pH mitigation. The
source control measures discussed in the AP-27 status report (JSAIL 2014) have been completed
and implemented. A water treatment system has been designed and constructed, with the system
startup in summer of 2021. The water treatment system will operate seasonally for several years
until cleanup standards are achieved (Appendix B).

The Open Pit currently contains a continuous source of water that is accessible to wildlife
and livestock that was not there prior to the Open Pit. Wildlife is currently using the Open Pit
water, and there are no livestock on property. The current Open Pit pool chemistry meets the
standards for wildlife, as long as pH controls measures are maintained. The CCP should be
updated to provide additional technical analysis regarding the Justification for a pit waiver.

A pit waiver for SSE is recommended if LAC chooses not to stick with the CCP as
written in 1996. The waiver would also result in an update of the required surface-water
standards in AP-27 and update of the CCP. The reason for a waiver is the remaining exposed pit

walls, and benches are considered to not achieve the PMLU.
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5.0 CONCLUSIONS

5.1 AP-27

The revised AP-27 remediation plan called for implementing source controls first
followed by improvements to facilitating stormwater diversions for pit filling. It is important
to note that the original plan involved partial filling of the Open Pit with diverted stormwater
to an elevation of 6,925 ft amsl without the use of source controls. The first 10 years of AP-27
resulted in drought (JSAIL 2011; JSAI, 2011a) with little to no Open Pit filling, and it was
found to be difficult to maintain AP-27 surface water standards for pH and alkalinity, and
groundwater trigger concentrations for sulfate and TDS. With the implementation of source
controls, the AP-27 standards may be maintained without filling the Open Pit to 6,945 ft amsl
with stormwater.

With source controls in place, the revised AP-27 remediation plan requires Open Pit
water treatment in order to meet the requirements of AP-27 groundwater standards. It is
anticipated long-term AP-27 water quality standards will be obtained after water treatment and
with continued inputs of diverted stormwater from Upper Cunningham.

The expected steady-state Open Pit water levels is 6,800 with the potential for the pool
level to rise to 6,840 ft amsl (Fig. 6). The observed rise in Open Pit water levels over the last

10 years has been at an average rate of 0.8 ft/yr (Fig. 7).

5.2 Closure/Closeout Plan (CCP)

The total reclaimed Open Pit watershed area varies for each Open Pit water surface
elevation evaluated. The difference in area between an Open Pit water elevation of 6,795 ft
amsl (current condition) and 6,945 ft amsl (previous estimate) is about 11 acres.

As long as AP-27 water-quality standards are maintained, the Open Pit should meet the
PMLU for wildlife habitat and livestock watering. Prior to the Open Pit, there was no surface
water for wildlife and livestock.

The CCP should be updated to provide additional technical analysis regarding the
justification for a pit waiver for SSE. Based on the analysis of stormwater flows, the pit walls and

benches will remain un-reclaimed.
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Figure A1. Time-series graph of sulfate Concentration 4 ft depth CHMRP Open Pit Water body.
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Figure A2. Time-series graph of Total Dissolved Solids 4 ft depth CHMRP Open Pit water body.
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Figure A3. Time-series graph of Alkalinity, 4 ft depth CHMRP Open Pit water body.
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Figure A4. Time-series graph of Total Aluminum Concentration 4 ft depth CHMRP Open Pit water body.
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Figure AS5. Time-series graph of Total Cadmium Concentration 4 ft depth CHMRP Open Pit water body.
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Figure A6. Time series graph of total Cobalt Concentration, 4 ft depth CHMRP Open Pit water body.
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Figure A7. Time-series graph of total Chromium Concentration 4 ft Depth CHMRP Open Pit water body.
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Figure A8. Times-series graph of total Iron Concentration 4 ft Depth CHMRP Open Pit water body.
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Figure A9. Time-series graph of total Manganese Concentration CHMRP Open Pit water body
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Figure A10. Time-series graph of total Zinc Concentration, 4 ft Depth CHMRP Open Pit water body.
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Figure A13. Time-series sulfate concentration graph for AP-27 monitoring network.

JOHN SHOMAKER & ASSOCIATES, INC.

12/31/2024




TDS Concentration (mg/L)

3,000.00

] ——MW79-03 MWwW84-07
1 RW97-02 —A—MW95-54 7__‘
2,500.00
1 ~=-MW95-53 ——AP27 Discharge Standard
2,000.00 “
1,500.00
| Results below detection limit are
1,000.00 \ / 4 considered 1/2 detection limit value. | |
500.00 K M@ﬁf y
0.00 1
1/1/1995 1/1/2000 12/31/2004 12/31/2009 1/1/2015 1/1/2020 12/31/2024
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

October 29, 2018

David Wykoff

LAC Minerals (USA) LLC

Cunningham Hill Mine Reclamation Project
582 County Road #55

Cerrillos, New Mexico 87010

RE: Approval of Membrane Filtration Treatment System Work Plan for the Pit Lake,
Cunningham Hill Mine Reclamation Project, Abatement Plan-27

Dear Mr. Wykoff,

The Mining Environmental Compliance Section (MECS) of the New Mexico Environment
Department (NMED) has reviewed the submittal from LAC Minerals (USA), LLC (Permittee)
titled Membrane Filtration Treatment System Work Plan for the Pit Lake at Cunningham Hill
Mine Reclamation Project Abatement Plan AP-27Draft Work Plan (Draft Work Plan) dated June
29, 2018. The Draft Work Plan was prepared by JACOBS ch2m on behalf of the Permittee
pursuant to the Re-Issued Abatement Plan 27 (AP-27), conditionally approved by NMED on
October 31, 2002. The Draft Work Plan proposes to treat the open pit lake water using a
nanofiltration process to reduce the concentrations of total dissolved solids (TDS), sulfate and
calcium to levels that meet water quality criteria specified in the AP-27 Open Pit Pool
Performance Standard and Contingency Plan included as Appendix A to AP-27.

Table 4 of the Draft Work Plan provides a schedule for implementation of the pit lake water
treatment and indicates that a revised and final work plan will be submitted to NMED if NMED
has any comments on the Draft Work Plan. NMED does not have any comments or
recommended changes to the Draft Work Plan and as such the draft version may be considered a
final version.

NMED hereby approves the Draft Work Plan dated June 2018 subject to the following
conditions.

1. Any unauthorized discharges associated with the proposed pit lake membrane filtration
system shall be reported and necessary corrective actions taken pursuant to Section
20.6.2.1203 NMAC.



Dave Wykoff, LAC Minerals (USA) LLC
October 29, 2018
Page 2 of 2

. The Permittee shall notify NMED via email within 7 days of completion of repairs to the

brine pond liner.

. An as-built report of the pit lake membrane filtration system shall be provided to NMED

within 45 days of completion of construction.

. The Permittee shall notify NMED via email a minimum of 7 days prior to the beginning

of startup sampling of the pit lake filtration system.

- Once routine operation of the filtration system is underway, sampling and reporting of the

volume and water quality shall be as described in the Draft Work Plan.

. The Permittee shall notify NMED via email of any significant problems encountered

during operation of the filtration system within 7 days of discovery.

If you have any questions, please contact Jonathan Beyeler of the NMED Mining Environmental
Compliance Section (MECS) at 505-827-2751 or jonathan.beyeler@state.nm.us.

Sincerely,

onathan Beyeler, Geologist, Permit Lead
Mining Environmental Compliance Section
New Mexico Environment Department

CC:

Kurt Vollbrecht, Program Manager, MECS
Keith Ehlert, Operational Team Leader, MECS
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1.0 INTRODUCTION

The Cunningham Hill Mine Reclamation Project is owned and operated by LAC Minerals (USA)
LLC (LAC). The site is a former open pit gold mine and heap leach facility located in Cerrillos,
New Mexico, that was active from 1979 through 1987 (New Mexico Environment Department
[NMED], 2002a). When mining activities ceased, surface runoff and groundwater began to
partially fill the dewatered mine pit, resulting in a pit lake. The geology of the pit has contributed
to the production of acid wall seepage (AWS), which has resulted in elevated concentrations of
total dissolved solids (TDS), sulfate, manganese, and cobalt in the pit lake. Remediation of the
pit lake and surrounding groundwater is directed by the NMED Ground Water Quality Bureau
through Abatement Plan-27 (AP-27) (NMED, 2002b).

Remediation activities specified in AP-27 include implementing source control measures and
directing stormwater runoff from Upper Cunningham Gulch and areas west of the pit to drain
into the pit lake to reduce AWS. Reverse osmosis (RO) treatment of the pit lake was previously
implemented to reduce TDS and sulfate concentrations; hydrated lime was added to the pit lake
to buffer the water. While the implemented source control measures appear to have caused
sulfate concentrations to stabilize, the pit lake water quality continues to exceed the AP-27
performance standards.

The additional AP-27 activities described in this work plan are intended to reduce TDS and
sulfate concentrations in the pit lake by nanofiltration (NF) of pit lake water and disposal of
NF brine.

1.1 Abatement History

In the mid 1990s, the original intent for reclamation of the open pit was to allow stormwater
runoff from Upper Cunningham Guich to fill the pit and inundate the AWS.

AP-27 (NMED, 2002b) allowed temporary discharges to groundwater from the open pit lake with
TDS, sulfate, and manganese concentrations above standards. In addition, AP-27 includes
surface-water standards that must be met, with pH (greater than 6.0) and alkalinity (greater than
20 milligrams per liter [mg/L] as calcium carbonate [CaCOs]) determined to be the most critical
to maintain.

During 2001 and 2002, RO treatment of the open pit lake was performed to reduce TDS and
sulfate concentrations. Since 2003, TDS and sulfate concentrations have increased due to
inputs from AWS sources. The RO treatment reduced TDS and sulfate concentrations, but the
treatment also stripped the alkalinity from the open pit lake. As a result, hydrated lime was
added to the open pit lake several times to buffer AWS inputs. The addition of hydrated lime to
buffer the pit lake water resulted in increased calcium concentrations.

Open pit lake sulfate concentrations from AWS inputs remained greater than 1,000 mg/L from
2006 to 2010. This increase in sulfate activated AP-27 Performance Standard APS-1, Trigger 1:
sulfate concentrations greater than 1,000 mg/L for eight consecutive quarters. LAC
implemented the contingency plan required under AP-27 and determined that treatment of open
pit lake water could not be performed until additional source controls were implemented.

In 2011, the NMED approved a Revised Open Pit Remediation Plan (John Shoemaker &
Associates, Inc. [JSAI], 2011). The revised plan included recommendations for pH control of the
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open pit lake, for source controls to eliminate AWS inputs, and for treatment methods to reduce
TDS and sulfate concentrations within the open pit lake. The revised plan also recommended
establishing source controls before treating the open pit lake.

Implemented source controls included the following:

e Repairing Upper Cunningham Gulch diversion structures

e Implementing stormwater controls for receiving runoff from areas west of the pit
e Incorporating in-pit stormwater controls

e Repairing access roads by installing caliche base

e Capping of the largest remaining bench area with caliche and installing stormwater runoff
controls

Pumping alkaline water from the residue pile recovery wells and Guest House Well to the open
pit lake has improved pH control in the pit lake. The AWS inputs have been reduced, and sulfate
concentrations have stopped increasing and are potentially decreasing, indicating that source
controls are working. Input of clean stormwater runoff from Upper Cunningham Gulch has been
significantly reduced by overgrowth, particularly underbrush, as evidenced when comparing
precipitation and Upper Cunningham Gulch runoff data from the 1990s to the present

(JSAI, 2017).

1.2 Objectives and Scope

The objective of the remediation activities specified in this work plan is to remove TDS, sulfate,
and calcium from the pit lake to meet the AP-27 water quality criteria specified in the AP-27
Open Pit Pool Performance Standard and Contingency Plan (NMED, 2002b).

Open pit lake water will be treated using NF treatment. Clean water produced from the NF
treatment system (permeate) will be pumped back to the open pit lake to reduce overall TDS,
sulfate, and calcium concentrations, while brine water produced from the NF treatment system
will be pumped to the onsite existing evaporation ponds for treatment though evaporation. Open
pit lake water will be treated for approximately 5 months (May to September) each year. It is
estimated that treatment will be required 3 to 4 years to meet the AP-27 water quality criteria.
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2.0 MEMBRANE TREATMENT PLAN
21 Design

The treatment system will use conventional NF membrane desalination (Figure 1) to selectively
remove sulfate and calcium ions while passing a portion of the bicarbonate ion to help limit
further reduction in pit lake alkalinity. Like RO, NF produces relatively pure water as the flow
stream and a concentrated salt brine and media backwash as the waste stream. The flow
stream will pass through the existing land application pond and then be pumped back to the pit
lake, and the waste flow from the treatment system will be sent to the existing brine ponds for
evaporation (Figure 2).

NF FLUSH SUPPL
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PRESSURE
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Figure 1. Conventional Membrane Desalination Process Flow Diagram

A new pump will extract water from the pit lake and pump the water to the inlet of the
containerized NF unit. The pit lake pump (a self-priming centrifugal pump) will be placed in the
beach area of the pit lake (Figure 2).

The NF unit will be a vendor-supplied packaged system containing filters, pumps, a four-stage
NF membrane filtration, permeate and waste collection tanks, and chemical feeds. Feed water
from the pit lake will be dosed with sodium hypochlorite to aid in the oxidation of manganese
and iron and provide a constant regeneration source for the greensand filter media. The
greensand will retain manganese and particulate matter, which will periodically be backwashed
to the brine evaporation ponds. Greensand pressure media filtrate will proceed to the cartridge
filters to remove finer particulates upstream of the NF membranes, while the periodic greensand
pressure media filter backwash will be directed to the effluent tank for later disposal to the brine
evaporation ponds. Sodium bisulfite will be injected into the process stream ahead of the
cartridge filters to remove any remaining residual chlorine in the NF feed water, which would be
detrimental to the NF membranes. Cartridge filter effluent will be dosed with antiscalant and,
periodically, biocide to reduce NF membrane fouling. An NF high-pressure pump will elevate the
pressure of the flow stream, which will then enter the four-stage NF membrane desalination
system. Consumable process chemicals for the NF system are listed in Table 1.
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Table 1. Consumable Process Chemicals

Chemicals
(Part of NF System Package) Purpose Product
Sodium Hypochlorite Manganese oxidation; Generic

regeneration of filter media

Sodium Bisulfite Remove residual chlorine in NF feed Generic
Antiscalant Prevent NF membrane scaling Avista Vitec 7000
Biocide Prevent NF membrane fouling DBNPA
NF Clean-in-Place Solution 1 Remove metal fouling Citric Acid
NF Clean-in-Place Solution 2 Remove organic fouling Versene 200 (Na-EDTA)

Notes:
DBNPA = 2,2-dibromo-3-nitrilopropionamide
Na-EDTA = Sodium ethylenediaminetetraacetic acid

Permeate from the NF system will be directed to the permeate/flush/backwash supply tank. A
permeate pump included in the packaged system will pump permeate from the package system
througha new 4-inch high density polyethylene (HDPE) pipe that will discharge the permeate
back to the pit lake. The permeate pump will also supply clean water for pressure media filter
backwashing and flushing of the NF membranes upon system shutdown. Brine (reject) from the
NF membranes and backwash/flush streams will be directed to the waste tank. A combination of
three waste pumps within the packaged system will operate based on the level in the waste tank
and will pump from the package system to the existing brine ponds (Figure 2) for evaporation.

The brine ponds are existing evaporation ponds that sit atop the waste rock pile onsite and are
regulated under AP-27. The brine ponds are lined with a single 60-mil HDPE geosynthetic liner.
The brine ponds were developed for the previous RO treatment system that was used onsite,
but they have been sitting idle since previous treatment stopped. The NF treatment system
waste pumps will discharge via a new 4-inch HDPE pipeline to the brine ponds for evaporative
disposal (Figure 2).

2.2 Construction

The NF treatment system will consist of both new equipment and reutilized equipment already
onsite. Figure 2 presents an overall site plan showing both existing and new equipment to be
used for the NF treatment system.

A new pit lake pump will be installed in the beach area on the northwest side of the pit lake.
Power cable will be run from the power distribution located next to the new Water Treatment
System at the pit rim. The pump intake will be located along the existing floating walkway over
the water to the center of the pit. The pump intake will draw water from a depth between 15 and
45 feet in the pit lake. New 4-inch HDPE will be installed to convey the pit lake water to the NF
treatment system.

The NF treatment system will be a vendor-supplied packaged system and will be located at the
top of the pit near the road (Figure 2). The NF treatment system will be connected to electrical
power via a new power cable from the existing onsite utility powerline. The existing utility power
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currently terminates on site about 1,500 ft from the new location of the Water Treatment
System.Water (permeate) from the NF treatment system will be transferred to the pit lake via a
new HDPE pipe connected to the treatment system.

The existing brine ponds will be used for evaporative disposal of NF brine. The NF brine will be
discharged to the brine ponds from the NF treatment system via new 4-inch HDPE piping. The
existing, in-place, 3-inch HDPE piping used to dewater the brine ponds and direct water to the

acid rock drainage collection and treatment ponds will be removed.

The brine pond liners have minor known defects that must be repaired before use. Visible
defects in the brine pond liners will be repaired by removing a section of liner larger than the
defect, roughening the liner surface adjacent to the area to be patched, and then welding a
patch in place. The patch (if suggested by the liner repair company) will be tested using the
vacuum box method to verify its integrity. Repairs will be completed in a couple of phases in
which, in 2018, the sidewalls and top of the liner will be patched and in 2019, prior to operation,
sediment and water will be cleared from the bottoms and patched accordingly. After liner
patching, the ponds will receive waste from the containerized NF treatment system.

After installation, and before the start of treatment operations, all new HDPE pipes will be leak
tested using hydrostatic pressure testing. The pipes will be filled with water, air will be removed,
and pressure will be applied and held. The pipes will be monitored for any pressure drops. If
leaks are identified, they will be corrected before treatment operations begin.

2.3 Operations

The NF treatment system is expected to operate continuously withdrawing approximately 100
gallons per minute (gpm) of water from the pit late from May 1 to September 30 each year for an
estimated 3 to 4 years.

2.31 Pit Lake Pumping

Manual valving on the pump discharge will be used to throttle the flow. The pump will be
interlocked with the NF treatment system’s programmable logic controller (PLC) via an
unlicensed (licensing not required) 900-megahertz radio telemetry system. This system will
consist of radio transmitters/receivers at the pump control panel and the NF treatment system.
At system startup, the NF system PLC will allow an operator to turn on the pump to feed pit lake
water to the NF unit. Upon system shutdown, the NF system PLC will send a signal to
automatically turn off the pit lake pump. The pit lake pump will include a HAND-OFF-AUTO
(HOA) control station at the pump. In HAND mode, the operator can control START-STOP at
the HOA. In AUTO mode, STOP will be controlled based on commands from the NF treatment
system PLC. Upon generation of a FAULT within the NF treatment system, the pit lake pump
will shut down until the cause of the fault is investigated.

The pit lake pump discharge line will be equipped with a flowmeter that will shut down the pump
if the discharge flow exceeds 150 gpm. The pit lake discharge line will also include a pressure
indicator and high/low pressure switches that will shut down the pump if the discharge pressure
exceeds the pump shutoff head or falls below 100 pounds per square inch.

A flowmeter located on the pit lake pump gravity feed portion of the pipeline, at the inlet to the
NF treatment system container, will be used in tandem with flowmeters on the treatment system
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waste and permeate discharges to facilitate flow balance accounting within the NF treatment
system.

2.3.2 Nanofiltration Treatment System

The NF packaged treatment system will be controlled via a PLC. Operators can make setpoints
and process adjustments via a local control panel mounted within the container. The NF
packaged treatment system will include pretreatment, NF membranes, a permeate pump, and
waste pumps. The permeate pump will pump NF system permeate (clean water) back to the pit
lake. The waste pumps will pump NF system brine and filter backwash waste to the brine
ponds.

One greensand filter will periodically be taken out of service and backwashed, with the
permeate pump supplying the backwash water.

If the system shuts down due to operator initiation or a fault (for example, high feed oxidation
reduction potential to the NF membranes, low antiscalant flow, or high permeate conductivity),
the pit lake pump will turn off, the NF high-pressure pump will turn off, the inlet valves to the
greensand media filters will close, the NF system concentrate control valve will open fully, and
the NF system will undergo a flush with permeate.

The permeate pump will serve three purposes. During normal operation, the pump will transfer
NF permeate from the NF system to the pit lake. During the periodic greensand media
backwash (approximately twice daily), the permeate pump will increase speed and permeate
will be diverted to supply the media filter backwash. Upon system shutdown, the permeate
pump will supply a source of clean water to flush the NF membranes.

The waste pumps will operate based on the level in the waste tank. When a high level is
detected, one or more of the three waste pumps will turn on and discharge the waste to the
brine ponds. During the backwash of the media filters, all three waste pumps will operate
simultaneously to meet the increased flow demand. Each pump is equipped with a variable
frequently drive to accommodate these varying flow conditions, with typical brine receiving at a
rate of 19 gpm (one pump) versus backwash waste receiving, which may be up to 150 gpm (all
three pumps). When a low level is detected, all waste pumps will turn off. The waste pump
effluent line will be equipped with three flowmeters: one at the NF treatment package system
discharge, one midway to the brine ponds, and one just upstream of the pipe split into each of
the two brine ponds. The two flowmeters located midway and at the brine ponds will be battery-
powered. The flowmeter at the NF package system discharge will tie back into the NF treatment
package control system PLC directly, while the two battery-powered flowmeters will
communicate via the radio telemetry system to facilitate flow accounting and leak detection. The
line will also be equipped with a pressure indicator and high-pressure switch that will shut down
the pump if the discharge pressure exceeds pump shutoff head.

233 Land Application Pond and Pumping
There will be no change to the current operation and use of the Land Application Ponds.
234 Waste Disposal

The containerized NF system will generate clean product water (permeate) and a continuous
effluent stream consisting of pressure media filtration backwash and concentrated NF brine
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containing salts that were rejected by the membranes during treatment. This continuous waste
from the system will require onsite disposal using the existing lined brine ponds. Table 2 shows
the estimated water quality of the permeate, brine, and backwash waste. Water will be passively
removed from the brine via evaporation, leaving the other brine constituents in the pond bottom
as a salt layer. The salt concentration in the brine ponds will not be high enough to produce a
significant salt buildup in the brine ponds, and no salt removal will be required during the
treatment system operations (Figure 3).

To maintain performance, the NF membranes will require periodic chemical cleaning, estimated
at a frequency of once per year. This clean-in-place waste will need to be collected and trucked
offsite.

Table 2. Estimated Permeate, Brine, and Filter Backwash Water Quality

Filter Backwash

Constituent Units Permeate Brine Waste
pH s.u. 6.1 6.9 8.4
TDS mg/L 270 10,800 2,271
Total Alkalinity as CaCOs mg/L 35 41 460
HCOs Alkalinity as CaCO3 mg/L 3.2 10 430
Calcium mg/L 31 2,074 420
Magnesium mg/L 6 440 97
Potassium mg/L 2 16 4.5
Sodium mg/L 43 190 106
Sulfate mg/L 130 7,092 1,570
Chloride mg/L 40 66 33
Mercury mg/L <0.001 <0.001 <0.001
Total Recoverable Selenium mg/L <0.02 <0.02 <0.02
Total Recoverable Iron mg/L <0.1 0.3 12
Total Recoverable Manganese mg/L <0.1 0.3 130
Total Recoverable Aluminum mg/L <0.1 1.6 0.3
Total Recoverable Arsenic mg/L <0.1 <0.1 <0.1
Total Recoverable Chromium mg/L <0.03 <0.03 <0.03
Total Recoverable Cadmium mg/L <0.01 <0.01 <0.01
Total Recoverable Cobalt mg/L <0.1 0.5 0.1
Total Recoverable Zinc mg/L <0.1 1.2 0.3
Barium mg/L <0.01 0.13 0.02
Strontium mg/L 0.2 6 1.6
Silica mg/L 14 17 15
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Filter Backwash

Constituent Units Permeate Brine Waste
Fluoride mg/L 1.3 1.3 1.3
NOs-N mg/L <0.2 <0.2 <0.2
NHs-N mg/L <0.1 <0.1 <0.1
Turbidity NTU <0.1 5 10
Total Suspended Solids mg/L <0.1 <5 10
Total Organic Carbon mg/L <1 <1 <1
Ortho-Phosphate mg/L <0.05 <0.05 <0.05

Notes:

HCOs3 =bicarbonate

NH3-N = ammonia as nitrogen
NOs-N = nitrate as nitrogen

NTU = nephelometric turbidity unit
s.u. = standard unit

Figure 3. Brine Pond Depth and Salt Deposition over Time
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24 Sampling Plan
241 Startup Sampling

LAC will conduct startup sampling to assure that the system is functioning as designed. Process
streams to be sampled may include influent (pit lake water), permeate, and waste brine. Startup
sampling is expected to be conducted for the first few weeks of operations and will be described
in the treatment system specifications and documented in an as-built report.

242 Operations Sampling

Once routine operations are underway, water sampling will be conducted to demonstrate the
water quality being discharged to the pit lake and brine being discharged to the brine ponds.
Water discharged to the pit lake and brine ponds will be sampled quarterly during the months
the treatment system is operating. The treatment system is expected to run from May through
September each year, indicating that two quarterly samples would be collected each year.
Samples will be analyzed for Profile 1 field parameters and the Profile 1 analyte suite listed in
Table 1 of DP-55 (NMED, 2002a). Results will be reported to the NMED as part of the quarterly
and annual monitoring reports provided to the NMED as required by AP-27. Table 3
summarizes the proposed sampling.

All other sampling, including pit lake water, required at the site will be conducted in accordance
with approved documents (AP-27 and DP-55) and is not modified by this work plan.

Table 3. Proposed Sampling

Sampling Location Analytes Frequency
Permeate Discharge Line Field Parameters: pH, water level, Quarterly during treatment system
electrical conductivity operation months

Laboratory Analyte Suite: bicarbonate,
calcium, copper, cobalt, cyanide (total),
cyanide (weak acid dissociable), iron,
manganese, nitrate as nitrogen,

sulfate, TDS
Brine Discharge Line Field Parameters: pH, water level, Quarterly during treatment system
electrical conductivity operation months

Laboratory Analyte Suite: bicarbonate,
calcium, copper, cobalt, cyanide (total),
cyanide (weak acid dissociable), iron,
manganese, nitrate as nitrogen,
sulfate, TDS

2.5 Reporting
The following reporting will be completed as part of this project:

1. LAC will notify the NMED via e-mail within 7 days of completing all repairs to the brine
pond liners.

2. LAC will notify the NMED via e-mail at least 7 days prior to the beginning of startup
sampling of the NF treatment system.

10
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3. LAC will notify the NMED of any unauthorized discharges from the NF treatment system,
should they occur, in accordance with the New Mexico Administrative Code 20.6.2.1203.

4. LAC will notify the NMED via email of any significant problems encountered during
operation of the NF treatment system within 7 days of discovery.

5. An as-built report will document the construction and startup of the pit lake water
treatment system and will be submitted to the NMED within 45 days of completion of
construction.

6. Continued operation of the NF treatment system and operations sampling results will be
documented in the quarterly and annual reports provided to the NMED per the
requirements of AP-27.

11
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3.0 SCHEDULE

Construction and startup testing are expected to be completed by May 1, 2019. The treatment
system is expected to operate continuously from May 1 to September 30 each year for an
estimated 3 to 4 years.

Table 4. Proposed Schedule for Membrane Treatment of Pit Lake Water

Activity Duration Anticipated Start Date
Work Plan Preparation
Submit Membrane Filtration Treatment System Work Plan to NMED 1 day July 2018
NMED Review of Work Plan 90 days July 2018
Revise Work Plan based on NMED comments, if required 15 days October 2018
Submit Final Membrane Filtration Treatment System Work Plan to NMED 1 day November 2018

Treatment System Design and Construction

Develop treatment system specification 30 days November 2018
Procure treatment system equipment 120 days December 2018
Repair brine pond liners 15 days March 2019
Treatment system construction onsite 120 days March 2019

Treatment System Operations

Treatment system commissioning 14 days July 2019
Treatment system operations — Year 1 90 days July 2019
Treatment system operations — Year 1 150 days May 2020
Treatment system operations — Year 1 150 days November 2019

12



Cunningham Hill Mine Reclamation Project Pit Lake Work Plan

4.0 REFERENCES

New Mexico Environment Department (NMED). 2002a. Discharge Permit Modification and
Renewal Cunningham Hill Mine Reclamation Project, DP-55. New Mexico Environment
Department, Ground Water Quality Bureau. September.

New Mexico Environment Department (NMED). 2002b. Re-issued: Stage 1 and Stage 2
Abatement Plan Approval for the Cunningham Hill Mine Reclamation Project, Cerrillos,
New Mexico (AP-27). New Mexico Environment Department, Ground Water Quality
Bureau. September.

John Shomaker & Associates, Inc. (JSAI). 2017. Technical Memorandum: Recommendations
for Accelerating Open Pit Clean up at Cunningham Hill Mine Reclamation Project Site.
John Shomaker & Associates, Inc. May.

John Shomaker & Associates, Inc. (JSAI). 2011. Revised Open Pit Remediation Plan,
Cunningham Hill Mine Reclamation Project Abatement Plan AP-27. John Shomaker &
Associates, Inc. August.

13



JSAI

Appendix F.

Report by DBS&A (2018)

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



May 18, 2018

Mr. David Wykoff

LAC Minerals (USA) LLC
582 County Road 55
Cerrillos, New Mexico 87010

Re: Modified Evaporation Pond Closure Design, Cunningham Hill Mine Reclamation Project
Santa Fe County, New Mexico

Dear Mr. Wykoff:

Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to submit to LAC Minerals (USA)
LLC (LAC) the attached drawing set (Attachment 1) for the proposed closure of two evaporation
ponds at the Cunningham Hill Mine Reclamation Project located in Santa Fe County, New
Mexico. Attachment 2 provides a bid table to use when bidding closure of the evaporation
ponds.

The following sections describe the evaporation pond closure design and tasks associated with
development of the design.

Design Basis

The basis for this design modification was to complete a grading plan for the design that uses
available soil from the site to fill the area of the two evaporation ponds. The primary differences
between this design and the previously submitted design (DBS&A, 2017) are that the bottom
portions of the existing pond liners will remain in place and additional soil will be used for the
cover. The additional soil will be obtained from a soil stockpile located northeast of the site
office and from the area immediately around the ponds. The use of additional soil will result in a
greater cover thickness than the previous design.

It is our understanding that the New Mexico Environment Department (NMED) suggested that in
lieu of a minimum 3-foot cover requirement, the bottoms of the liners could be left in place in
order to prevent seepage from potentially infiltrating the West Waste Rock Stockpile. Due to the
limited availability of clean (non-acid generating) borrow material without substantial land
disturbance, LAC decided to leave the bottoms of the liners in place, as suggested by NMED.
Liner material that is removed from the side slopes and the anchor trenches will be placed on top
of the remaining liners and buried.

Soil Sampling

During a July 19, 2017 site visit, DBS&A collected two soil samples from the soil stockpile
located northeast of the site office and submitted them to the DBS&A Soil Testing & Research
Laboratory in Albuquerque, New Mexico for analysis of physical and hydrologic properties.

Daniel B. Stephens & Associates, Inc.
6020 Academy Rd., NE, Suite 100 505-822-9400

P\_NMI16-177\Mod Design Lir 5-18'Wykoff _518.docx Albuquerque, NM 87109-3315 FAX 505-822-8877
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The purpose of these analyses was to determine the soil classification of the material and to
provide hydraulic properties to support one-dimensional unsaturated flow modeling. Results of
the laboratory analysis indicate that the soil stockpile material is a sandy silt with a greater than
10 percent coarse fraction based on the ASTM classification system. The saturated hydraulic
conductivity of the soil ranges from 1.0 x 10~ t0 6.9 x 10~ centimeters per second (cm/s) with
the material compacted to 85 and 90 percent of maximum density as determined by ASTM D
698 (standard Proctor density) and corrected for the presence of oversized material (i.e., gravel).
Moisture retention curves were developed for each of the samples. These curves were then used
to obtain the van Genuchten parameters used in the one-dimensional unsaturated flow modeling.
Results of the soil testing indicate a soil with good water storage characteristics. Laboratory
reports are provided in Attachment 3.

Unsaturated Flow Modeling

DBS&A conducted one-dimensional unsaturated flow modeling using HYDRUS-1D to simulate
the infiltration of precipitation through the proposed evaporation pond soil cover. HYDRUS-1D
numerically solves the Richards equation for saturated/unsaturated water flow and is commonly
used to determine soil water balances and to assess soil cover performance (Simtnek et al.,
2013). The primary purpose of the modeling was to determine whether meteoric water will
infiltrate the proposed soil cover and potentially perch on the existing liners if portions of the
liner are left in place. Results of the modeling effort indicate that the soil cover is capable of
storing and releasing meteoric water through evapotranspiration under most precipitation events.
However, large precipitation events that generate 2 inches of rain or more in one day resulted in
the accumulation of some saturation above the remaining portions of the liners. Results of a
sensitivity analysis showed that transpiration from vegetation is the primary driver of moisture
removal from the soil profile, and that ponding on the liner occurs when root water uptake is
limited.

The one-dimensional model was represented as a 100-centimeter vertical soil profile consisting
of two soil types representing the two sources of soil that will be used to complete the design
grading. The volume of the soil stockpile located northeast of the site office is estimated to be
approximately 4,000 cubic yards (Wykoff, 2018). Due to the good quality of this soil, it will be
used in the top of the soil cover. If placed in the top of the soil cover as a uniform layer, its
thickness will be approximately 25 centimeters (cm). Therefore, the upper 25 cm of the model
were assigned the hydrologic properties determined for the soil stockpile material

(Attachment 3). The lower portion of the soil cover will consist of the existing material located
in the immediate vicinity of the ponds, and is characterized as a sandy loam with gravel based on
field observations. The hydraulic properties for the lower portion were assigned the values in the
HYDRUS library for a sandy loam. The liner was simulated as a low-permeability layer placed
at the base of the soil profile; it was assigned the characteristics of clay and was added to
determine if saturation or ponding developed on top of the low-permeability layer.

Site-specific meteorological data were used to characterize the upper boundary of the model.
Precipitation and temperature data for the 5-year period of 2013-2017 recorded at the on-site
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Tower Meteorological station were used. The Hargreaves formula was used to calculate
potential evapotranspiration using the minimum and maximum daily temperature data. Root
water uptake was simulated using the S-shape curve model developed by van Genuchten, with
parameters specified based on observed site vegetation. The lower boundary of the model was
allowed to freely drain.

The model was run for a total of 20 years, with the 5-year meteorological record repeated four
times. The initial condition of the soil profile was defined by pressure head and was estimated
from the output of a previous model run to minimize the influence of the initial condition on the
final model results. Figure 1 shows the percent saturation immediately above the low-
permeability layer (simulated liner). Saturation accumulated four times during the 20-year
model run as the result of the 2.38-inch precipitation event that was repeated four times. The
precipitation event represents a 10-year return interval storm based on NOAA Atlas 14 (Perica et
al., 2018) (Attachment 4). The HYDRUS-1D model is provided as Attachment 5.

Results of the one-dimensional unsaturated flow modeling show the potential to pond water on
top of the liners. Therefore, a subsurface collection and conveyance system is included in the
evaporation pond closure design in order to avoid the ponding of water on the liners.

Evaporation Pond Closure Design

DBS&A developed a design for regrading and contouring of the evaporation pond area. The
design includes two primary components: (1) a stormwater surface capture inlet and conveyance
piping, and (2) a subsurface seepage capture and conveyance system. Attachment 1 provides the
design set, which consists of the following sheets:

o Sheet 1: Title sheet.
e Sheet 2: General notes and legend.
e Sheet 3: Site map showing existing topography.

e Sheet 4: Grading plan showing existing and the proposed new topography once regrading is
complete.

o Sheet 5: Plan and Profile I showing the profile of a new conveyance pipeline that will run
from the proposed drop inlet structure to an existing 6-inch-diameter, high-density
polyethylene (HDPE) conveyance pipeline that runs to the bottom of the open pit.

e Sheet 6: Plan and Profile II showing a topographic profile of the pond area; shows both
existing and new topography.

e Sheet 7: Stormwater Details I providing construction details for the proposed drop inlet
structure and HDPE wye connection.

o Sheet 8: Stormwater Details II providing additional construction details for the proposed drop
inlet structure.
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o Sheet 9: Subsurface Collection Details providing construction details for the proposed
seepage collection and conveyance system. The existing evaporation ponds are lined with
60-mil HDPE. The total lined area of the two ponds is 3.85 acres. The evaporation ponds
and associated perimeter berms are constructed entirely with native material derived from the
excavations for the ponds; fill was not imported to support construction of the two ponds.
The perimeter berms are approximately 10 feet tall. Some excess soil not used for pond
construction was placed along the south side of the ponds. A minimum of 6 inches of fine-
grained bedding soil was placed and compacted beneath the HDPE liners (The Mines Group,
2000).

Closure of the two evaporation ponds includes removal of the upper portions of the HDPE liners,
regrading and vegetation of the evaporation pond area, and installation of stormwater and
subsurface seepage control measures. The bottom and a 1-foot height of liner will be left in
place in order to capture any seepage water that infiltrates the regraded soil cover. After the
upper portion of liner is removed, regrading will commence using the soil immediately
surrounding the ponds as a source of fill. The soil immediately surrounding the ponds does
contain sulfides and possibly some waste rock. Soil from the soil stockpile located northeast of
the site office will be used for the upper portion of the soil cover.

The lowest elevation in the ponds, 7,070.3 feet above mean sea level (feet msl), is currently
located at the sump in the western pond. The western pond sump is approximately 1 foot lower
than the sump in the eastern pond. Regrading will raise the elevation at the western pond sump
by 3.7 feet. The majority of the cover will have a thickness of at least 3 feet and up to 4.3 feet in
locations farthest from the inlet. The minimum cover thickness over the liner is approximately
2.3 feet, and is located immediately north of the eastern pond sump. Pond side slopes will be
regraded from the current slope of 2:1 to 6:1 (H:V). A 6:1 slope will minimize soil e