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List of ACRONYMS

AAC Alaska Administrative Code
ACOE Army Corps of Engineers
ac-ft acre-feet
ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Division of Fish and Game
ADNR Alaska Department of Natural Resources
ARD acid rock drainage
ALPM Assembly Line Preventive Maintenance
AS Alaska Statute
BCHL Barnes Creek Heap Leach Pad
BCWRD Barnes Creek Waste Rock Dump
BMP Best Management Practice
CAT Caterpillar (equipment)
CEO Chief Executive Officer
CFO Chief Financial Officer
CiC Carbon in Column
CIP Carbon in Pulp
(6{0]0) Chief Operating Officer
cm/sec centimeters per second
HLP Heap Leach Pad
FA Financial Assurance
FCWRD Fish Creek Waste Rock Dump
FGMI Fairbanks Gold Mining, Inc.
ft feet
fmsl feet above mean sea level
GM Growth Media
GVEA Golden Valley Electric Association
HDD Horizontal Directional Drill
HDPE high density polyethylene
INCO Company name-patented cyanide destruction process
KGC Kinross Gold Corporation
LCRS Leachate Collection and Recovery System
LLDPE Linear Low-Density Polyethylene
LOM Life of Mine
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MEM Mobile Equipment Maintenance
MHTLO Mental Health Trust Land Office
mg/L milligrams per liter
MSHA Mining Safety & Health Administration
MWS Maximum Water Surface
NA Not-applicable
NOAA National Oceanic and Atmospheric Administration
NS Not Sampled
PCMS Process Component Monitoring System
PMP Probable Maximum Precipitation
ppm parts per million
QA/QC Quiality Assurance/Quality Control
RO Reverse Osmosis
RVP Regional Vice President
SAG Semi-autogenous Grinding
SRCE Standardized Reclamation and Closure Estimator
TDS total dissolved solids
TSF Tailings Storage Facility
WAD CN weak acid dissociable cyanide
WCHL Walter Creek Heap Leach Pad
WRD Waste Rock Dump
WSR Water Supply Reservoir
WQs Water Quality Standards
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1 INTRODUCTION

1.1 Purpose

Fairbanks Gold Mining Inc. (FGMI), a wholly owned subsidiary of Kinross Gold U.S.A. Inc
(KGC), has prepared this Reclamation and Closure Plan (Plan) in accordance with State and
Federal regulations. This Plan has been updated from previous versions to address changes to
the mine plan and proposed closure strategies since the previous Plan submittal. FGMI has
updated and revised the plan to address reclamation, monitoring, and post-mining land use for
the Fort Knox Mine. This plan is submitted to:

o Alaska Department of Natural Resources, Division of Mining (ADNR) in accordance with
AS 27.19.010 et. seq. and 11 AAC 97.100 et. seq.

e Alaska Department of Environmental Conservation (ADEC), Division of Water, as required
by Waste Management Permit 2014-DB0002, Modification #2

e U.S. Army Corps of Engineers (ACOE) as required by the Clean Water Act Section 404
Permit No. N-920574, Fish Creek.

The Plan describes the procedures and processes that will be used to return land disturbed by
mining operations to a stabilized condition which provides for long-term protection of land and
water resources. The Plan describes the schedule for reclamation activities, general reclamation
procedures, and the methods for achieving the final closure requirements and objectives. In
addition, the Plan serves as a basis for calculating reclamation costs and the amount of the
financial assurance.

Reclamation will include permanent stabilization of the following major facilities: Barnes Creek
Waste Rock Dump and Heap Leach Pad, Fish Creek Waste Rock Dump, Walter Creek Heap
Leach, Yellow Pup Waste Rock Dump, the Tailings Storage Facility (TSF), site
facilities/buildings, and other disturbances within the Millsite Lease boundary. Reclamation will
begin upon cessation of mining and milling operations. Final reclamation will be completed as
expeditiously as feasible. Notification, in writing, of final closure will be provided to the ADNR,
ADEC, and ACOE within 90 days after cessation of mining in 2030 (Millsite Permit ADL 414960
& ADL 414961, Iltem #15).

Pursuant to 11 AAC 97.330 (b), the Plan may be amended as deemed necessary.

Access requests to the Fort Knox Mine by Federal and State regulatory personnel for routine
inspections will be honored by FGMI. All visitors are requested to contact mine security to
ensure their safety. Mining is regulated under the Mine Safety and Health Administration
(MSHA) and their regulations require minimum training for employees and visitors for Hazard
Recognition and Safety. Visitors, as well as employees, must wear safety equipment approved
by MSHA. FGMI requests that routine inspections be conducted during weekdays when
administration and process managers are available to answer questions and, if necessary,
accompany visitors to various process components.

1.2 Applicant Information

Fairbanks Gold Mining, Inc.

A Subsidiary of Kinross Gold USA Inc.
PO Box 73726

Fairbanks, AK 99707-3726
Telephone: (907) 488-4653

Fort Knox Reclamation 1 Fairbanks Gold Mining, Inc.
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Fairbanks Gold Mining, Inc. Officer Completing Application
Name: Jeremy Brans
Title: Vice-President and General Manager
Telephone:  (907) 490-2225
Designated Contact Person
Name: Bartly Kleven
Title: Environmental Manager
Telephone:  (907) 490-2207
Kinross Gold Corp. Information
Address: 25 York Street (17th Floor)
Toronto, Ontario
Canada, M5J 2V5
(416) 365-5123

President & Chief Executive Officer: J. Paul Rollinson

Executive Vice President, Corporate Development,

External Relations & Chief Legal Officer: Geoffrey Gold
Executive Vice President & Chief Technical Officer: Paul Tomory
Senior Vice President & Chief Financial Officer: Andrea Freeborough
Vice President Safety and Sustainability: Ed Opitz

Alaska Registered Agent

Name: Fairbanks Gold Mining, Inc.

Address: c/o United Agent Group, Inc. (Agent)
310 K ST #200
Anchorage, Alaska 99501

1.3 Location and Land Status

The project site is located approximately 15 air miles northeast of Fairbanks, Alaska in the Fish
Creek drainage, as shown on Figure 1-1. More specifically, the project area is in portions of
Sections 4-5, 7-12, 13--23, and 26-27, T2N, R2E, Fairbanks Meridian; and Sections 7-8 and 17-
19, T2N, R3E, Fairbanks Meridian.

The project area encompasses approximately 8,711 acres. The project area includes the
Amended and Restated Millsite Lease, the Upland Mining Lease, and private land. The
Amended and Restated Millsite Lease (amending and restating the Millsite Permit effective as of
February 15, 1994, ADL # 414960 & 414961) contains approximately 5,828 acres. FGMI holds
121 acres of private land, in addition, FGMI holds the surface rights to approximately 1,833
acres which were purchased from Mental Health Trust Land Office (MHTLO) in 2008. In
December of 2011 an application to purchase an additional 280 acres from MHTLO was

Fort Knox Reclamation 2 Fairbanks Gold Mining, Inc.
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submitted as a part of Phase 8 and Heap Leach expansion projects, title of the property was
conveyed to Fort Knox on December 14, 2012. Upland Mining Lease ADL # 233238 effective
January 29, 2019 also known as Parcel G, is located on the western edge of the existing
boundary increased the project area by approximately 709 acres.

FGMI submitted an application for an Upland Mining Lease (ADL #535408) covering tentatively
approved lands on December 4, 1992. These lands include 48 state mining claims owned by
Melba Creek Mining, Inc., an Alaska corporation, and FGMI, a Delaware corporation. FGMI, on
December 4, 1992, applied for two surface leases; the Surface Lease A (ADL #414960) and
Surface Lease B (ADL #414961) were tentatively approved in the vicinity of the Fort Knox lode
gold deposit. ADNR issued a Millsite Permit (ADL Nos. 414960 and 414961) and Upland Mining
Lease (ADL 535408) on February 15, 1994.

On July 8, 2002 the Amended and Restated Millsite Lease (amending and restating the Millsite
Permit effective as of February 15, 1994, ADL # 414960 & 414961) became effective and
authorized gold-bearing ores derived from outside the Millsite Lease area to be processed
through the Fort Knox mill and tailings facilities.

Private land included within the Fort Knox project area consists of 121 acres of patented claims
purchased by FGMI. The narrow block of patented claims adjacent to, but not included in, the
Upland Mining Lease or the Millsite Lease, were conveyed to FGMI and Melba Creek Mining,
Inc. via warranty deed in August 1993. The location of the private land is identified in Appendix
C.

An agreement was reached with the National Oceanic and Atmospheric Administration (NOAA)
and the Bureau of Land Management to release 63 acres from the NOAA withdrawal for
expansion of the Fort Knox pit. In 2008 the land was conveyed to the State of Alaska who in
turn conveyed it to the Mental Health Trust Land Office (MHTLO). As part of this agreement, a
19-acre easement was established at the ridgeline to prevent any activity that could impact the
activities of NOAA. In 2008, FGMI reached an agreement with MHTLO to purchase their surface
interest within the Millsite Lease area. The purchase was finalized in May 2008. Appendix C
contains the claim descriptions and a detailed claim map. Figure 1-2 illustrates the surface and
private area owned by FGMI.

Fort Knox Reclamation 3 Fairbanks Gold Mining, Inc.
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Federal land is not present within the project boundaries. The closest residence to the project
area is approximately 1.75 miles northwest from the project boundary and is located at Cleary
Summit. Surface and mineral land descriptions are provided in Appendix C.

The orebody and the majority of the project area are located on claims belonging to the State of
Alaska. Private land and mineral rights in the project area along Fish Creek, which were
originally patented to placer miners under the Federal Mining Law of 1872, have been
purchased by FGMI. The patented private lands along Fish Creek were conveyed to the State of
Alaska, at the time the Millsite Permit was issued.

The center of the ore body is located on the north side of Gilmore Dome on the ridge between
Melba and Monte Cristo Creeks. The mineralized zone is elongated east-west extending across
both creeks. The project is located entirely within the Fish Creek drainage. In addition to Melba
and Monte Cristo Creeks, the named tributaries of Fish Creek in the project area include Barnes
Creek, Pearl Creek, Yellow Pup Creek, Walter Creek, Last Chance Creek, and Solo Creek
Figure 1-3.

Fort Knox Reclamation 6 Fairbanks Gold Mining, Inc.
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1.4 History of Fort Knox Mine

On July 22, 1902, Italian prospector Felix Pedro discovered gold in the Interior of Alaska. Just
19 days after making this initial discovery, Pedro staked a discovery claim on Fish Creek
downstream from what is now known as the Fort Knox ore body. Intermittent drift mining
occurred throughout Fish Creek valley prior to 1917 when a dredge was erected by the Tanana
Valley Mining Co. (Shannon and Wilson 1985). In the 1930s, the upper reaches of Pearl Creek
and Yellow Pup Creek were mined by slackline scraper and dragline. In 1963 hydraulic stripping
and bulldozer-dragline mining took place along Fish Creek, Barnes Creek and Pearl Creek
(CH2M Hill 1993). The Fairbanks Mining District has produced, from 1880 through 2004, an
estimated 11,506,646 ounces of gold. Placer deposits account for 8,188,517 ounces and lode
deposits for 3,318,129 ounces (Szumigala & Hughes 2004). For a more complete discussion of
the placer mining history of the Fort Knox area, see History of Mining on Upper Fish Creek,
Fairbanks, Alaska (Higgs and Sattler 1994).

In 1984, geologists discovered visible gold in the granite and noted the potential importance of
the Fort Knox deposit. Between 1987 and 1990, Monte Cristo Mining, Inc.; the Fort Knox
Limited Partnership; Gilmore Mining, Inc; Fairbanks Gold, Ltd.; Fairbanks Gold, Inc.; and
Gilmore, Inc. were involved for varying lengths of time in the exploration and pre-development
program. In January 1992, Amax Gold Inc. acquired ownership of the Fort Knox project, and
FGMI, an Amax Gold Inc. subsidiary, was established as the project operator.

In 1994, the environmental review (CH2M Hill 1993) for Fort Knox was completed and in
accordance with National Environmental Protection Act an Environmental Assessment was
finalized. The required permits were issued in 1994, and the next year construction began. The
first gold pour occurred in December of 1996. Kinross Gold Corp. and Amax Gold Inc. merged
in 1998 and Fairbanks Gold Mining, Inc. became a wholly owned subsidiary of Kinross Gold
Corporation, a Toronto based corporation. In 1999, the first million ounces of gold were
produced at Fort Knox, and in 2002, the second million ounces were produced. In 2011 Fort
Knox poured its 5 millionth-ounce of gold and poured its 7 millionth-ounce in 2016.

Fort Knox Reclamation 8 Fairbanks Gold Mining, Inc.
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2 PROJECT DESCRIPTION

FGMI operates the Fort Knox Mine located northeast of Fairbanks, Alaska. The mine site is
located in the upper headwaters of Fish Creek Valley, approximately four miles southeast of
Cleary Summit. The project site is accessible by the Twin Creeks road. The Fort Knox Mine
operations include an open-pit mine, heap leach facilities and related milling facilities to recover
gold.

Operational designs, from 2019 and forward are based on a remaining deposit of 295 Mtons of
ore. Mining production averages 179,000 tons per day (including ore and waste rock) over the
life of the mine. Depending on ore-grade the mill process ore at a rate between 39,000 and
21,500 tons per day and the heap leaches are loaded at a rate between 72,000 and 77,000 tons
per day. Currently milling is projected through 2021 and mining through 2027. Heap leach
activities are projected to continue through 2030.

Fort Knox employs roughly 618 employees. The mine operates two shifts, 24 hours per day,
365 days per year. The majority of employees of the mine reside in Fairbanks or nearby towns,
no living accommodations are located at the project site. The mine consumes between 32 and
35 Megawatts of power. Golden Valley Electric Association’s (GVEA) substation at Gold Hill
supplies power to the mine site, approximately 29 miles.

2.1 General Environmental Information

The Fort Knox project area is in the Yukon-Tanana Uplands, characterized by rounded, even
topped ridges with gentle slopes. The deposit is located on the north flank of Gilmore Dome at
elevations ranging between 1,000 and 2,100 ft.

The Fairbanks mining district is a celebrated placer gold camp. Although a significant mining
district in terms of total production, it had only limited lode production until the discovery and
development of the Fort Knox deposit in the 1990s. Since the 1930s, extensive placer mining
occurred in the project area. Tailings piles, ponds, levees, channels and ditches were
constructed along the valley floor, extending from approximately midway up Monte Cristo Creek
downstream to the confluence of Solo and Fish Creeks. Monte Cristo, Barnes, Yellow Pup,
Pearl, Fish and Last Chance Creeks have been placer mined in the past. As a result of this
placer mining, the thick cover of loess and alluvium covering the valley floor has been removed.
Solo Creek and a major portion of Upper Barnes Creek have not been impacted by placer
mining.
2.1.1 Geology

The Fort Knox mine is located in the Fairbanks Mining District in the northeast part of the
Yukon-Tanana Upland. The mining district is divided into four metamorphosed stratigraphic
groups; the Chatanika sequence, Fairbanks Schist, Chena River sequence, and Birch Hill
sequence.

The area of the mine is underlain by the Fairbanks Schist unit and the Cleary Sequence of the
Fairbanks Schist unit. The Fairbanks Schist consists largely of muscovite-quartz schist and
micaceous quartzite. The Cleary Sequence consists of calcareous actinolitic greenschist,
impure marble, muscovite quartz schist, and potassium feldspar white schist. The schist is host
to younger granitic intrusions, such as the one outcropping at the mine site. The Fairbanks
Schist and other metamorphic rocks range in age from late Precambrian to lower Paleozoic.
The intrusive granodiorites and quartz monzonite are most likely Cretaceous to Tertiary in age
(Knight Piésold, 1994).

The Gilmore Dome pluton, which consists of granodiorite and quartz monzonite, is present in
the pit area of the mine site. Prior to opening the pit, granodiorite outcropped in the Melba and
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Monte Cristo Creeks and is the main host rock for the gold mineralization of the Fort Knox
deposit. This pluton has intruded into the Fairbanks Schist, which makes up the upper portion of
the pit wall.

Mineralization occurs in quartz and pegmatite veins, stock work zones, and mineralized shear
zones. Gold occurs in and along the margins of quartz veins, quartz-filled shears, and sericite
altered fractures within the granite. Pre-mineralization fractures resulting from magmatic doming
provided conduits for mineralizing fluids. Stockwork veins (randomly oriented) strike west-
northwest with variable dips. Shear zones generally strike northwest and dip moderately to the
southwest or are northeast striking with dips northwest to southeast.

Gold mineralization in the quartz-filled shears is distributed relatively evenly, and individual gold
grains are generally less than 100 microns in size.

The stockwork veins are more erratic in gold particle size and distribution. Both gold mineralized
occurrences have markedly low sulfide content.

2.1.2 Climate

The site is located in the interior basin of Alaska, with a continental sub-arctic climate with the
warmest summers and the lowest recorded winter temperatures in the state. Annual
precipitation ranges from 13 to 22 inches (America North 1992). Historically the wettest months
include June to September with August usually being the wettest. The driest months are
historically February through April.

2.1.3 Vegetation, Soils and Permafrost

The area is predominantly forested. Well-drained soils of the uplands and alluvial plains are
covered mainly with white spruce (Picea glauca) and a mixture of broadleaf trees such as paper
birch (Betula paprifera) and quaking aspen (Populus tremuloides). The climax forest on well-
drained soils in the area is white spruce.

The moderately well-drained and imperfectly drained soils may support forests similar to those
on the well-drained soils, but more commonly black spruce (Picea mariana) and willow (Salix
spp.) are found. Mosses (Sphagnum spp.), along with horsetail (Equisetum spp.) and grass
typically cover the ground.

The poorly drained soils with a shallow permafrost elevation generally support communities of
black spruce, willow, and alder (Alnus spp.). A thick moss mat, principally Sphagnum spp.,
covers the ground. Lichens such as Cladonia spp. and Peltigera spp. are common in the moss
mat also. This mat supports a dense cover of shrubs, primarily bog birch (Betula glandulosa),
spirea (Spirea beauverdiana), Labrador tea (Ledum decumbens), cranberry (Vaccinium vitis-
idaea), and blueberry (Vaccinium uliginosum). Tussocks of cottongrass (Eriophorum spp.) are
also common, especially along the toe slopes.

Poorly drained soils with shallow permafrost may be found on the northern exposures of the
mountain slopes, especially those areas that are concave or broken. Spindly black spruce and a
thick moss mat are typical on these sites. Permafrost is discontinuous throughout the project
area and does not exist on some north-facing mountain slopes where it normally would be
expected. South-facing slopes receive much more radiation from the sun, and generally support
white spruce, paper birch, and quaking aspen (America North 1992).

Data collected from exploration boreholes and thermistors installed in the area of the tailings
embankment prior to construction indicate the presence of localized permafrost. Temperature
surveys of the monitoring wells indicate that frozen conditions exist mostly on north-facing
slopes and in shaded areas on the valley floor. Thermistor readings indicated that temperatures
ranged from 1 to 10°C. The majority of soil and rock temperatures in frozen areas ranged from 0
to -1°C indicating warm permafrost. Data collected during drilling suggests that at some
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locations the bedrock aquifer may be frozen to significant depths (in excess of 100 ft). Frozen
bedrock in the embankment area was left in place prior to construction. Areas of warm
permafrost likely experienced rapid thaw once seepage from the facility began (Knight Piésold
1994).

There are no known federal or state threatened or endangered plants or wildlife species
inhabiting any portion of the Fort Knox site (ENSR Corporation 2006).

2.1.4 Surface Water

The principal surface water features in the mine area include:

e Solo Creek

e Last Chance Creek
e Fish Creek

e Barnes Creek

e Pearl Creek

e Monte Cristo Creek
e Melba Creek

e Walter Creek

e Yellow Pup Creek
e Tom Creek

Fish Creek is the major stream in the area and all the other streams except for Tom Creek are
tributary to it. As a result of the extensive historic placer mining, the morphology of the drainage
bottoms of several of the creeks have been significantly altered. The upper reaches of Tom
Creek drains to Gilmore Creek. Tom Creek will not be disturbed by mining of the Fort Knox
open pit.

Mine development to date, places site facilities in the drainages named above. The open pit sits
in the historic location of the Melba and Monte Cristo Creek beds. The Barnes Creek and Yellow
Pup WRDs and the Walter Creek Heap Leach are named for the creek beds where they are
located. The TSF embankment crosses the Fish Creek Drainage with tailings and decant water
extending into the Pearl Creek, Yellow Pup Creek, Barnes Creek, and Walter Creek tributaries.
Solo Creek and Last Chance Creek enter the Fish Creek Drainage downstream of the TSF, at
the location of the Fresh Water Reservoir.

2.1.5 Groundwater

The groundwater conditions across the site have been defined through various investigations
prior to and during operations. Preliminary work was completed during pre-feasibility (EBA,
1990) and initial design activities (JCHA, 1992a, 1992b, and 1996). The two principal
hydrostratigraphic units in the mine area are the alluvium that underlies stream valleys and the
fractured bedrock. The following sections provide a detailed description of each unit.

2.1.6 Alluvium

In its undisturbed state, the alluvium typically consists of a thin layer of organic soils, moss and
vegetation, underlain by organic silts with occasional channel deposits of sand and gravel,
which is then underlain by a layer of poorly-sorted gravel.

The surficial thin layer of organic soils, moss and vegetation contains the modern-day drainage
systems. Underlying the surficial layer is a 25 to 35-ft thick layer of organic silt with occasional
channel deposits of sand and gravel. This deposit of organic silt is also restricted to the valley
floor and ranges in width from approximately 400 to 1,800-ft and has an estimated maximum
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thickness of up to 35-ft. Grain sizes in the underlying gravel material range from as large as 1 to
2-ft diameter boulders, to sand and gravel in a matrix of fine silts and clay overlying an
erosional, mineralized surface of weathered bedrock. Restricted to the valley floor, this
mineralized, gold-bearing gravel deposit varies in width from an estimated 200 ft up to 1,200 ft
and has an estimated thickness of up to 25-ft along the valley axis. The basal gravel layer
pinches out along the valley edges. It is reported that both the basal gravel and the overlying
organic silts had been mostly permanently frozen in their undisturbed state.

As the basal gravel deposits have historically been the primary economic placer gold-bearing
deposit in the region, most of the valley fill described above has been modified. Soils and the
organic silts have been removed to access the gold-bearing gravels. The gold-bearing gravels
in turn were reworked and washed to remove the gold. The tailings produced from this
procedure were deposited in the mined-out portions of the valley. In many places these tailings
were used to construct settling ponds to settle out silt and clay from placer mining discharge. As
a result, much of the modern-day alluvium consists of a heterogeneous mix of poorly sorted
material grading from coarse gravel to fine silts and clay often found in a somewhat inverted
stratigraphy where the course-grained gravels overlie fine-grained silts and sands. Numerous
pockets of predominantly fine-grained materials from the old settling ponds exist throughout the
valley. Similarly, local lenses of well-sorted and well-stratified sands and gravel deposited by
stream flow are also present. Much of this reworked valley fill may now be thawed and subject
only to seasonal frost action (Water Management Consultants 2005).

2.1.7 Bedrock

The underlying bedrock aquifer consists primarily of schist (referred to as the Fairbanks schist).
This schist is host to younger granitic intrusions, such as the one outcropping at the Fort Knox
mine site.

The upper portion of the bedrock (ranging up to 100 ft in thickness) is highly weathered. The
degree of weathering depends on the original lithologic content of the bedrock and exposure.
Weathering characteristics consist of intense fracturing, alteration of primary minerals to clays
and oxides (such as iron oxide), dislocation from soil creep and the filling of fractures with sand,
silt, and clay.

Movement of groundwater in the bedrock aquifer occurs down valley through structural zones
that act as conduits. The degree of fracturing observed during the drilling of bedrock monitoring
wells was variable, as indicated by the range of hydraulic conductivities calculated from pump
test data ranging from 280 to 0.28 ft/day. The greatest fracturing, and hence higher hydraulic
conductivities, are found in the valley floor locations. Hydraulic conductivities are observed to be
lower in wells completed at the hillside locations. This is related to two factors:

1. The greater degree of fracturing observed in the valley floor is related to the shallow
depth to bedrock and more intense weathering.

2. The greater degree of fracturing observed in the valley floor is likely related to shear
zones that control the development of local drainages. Based on drilling completed as
part of initial site characterization, the estimated depth of effective fracturing below the
permafrost in the bedrock is expected to be 300 to 500 ft. Below this depth, fracture
frequency and permeability decrease significantly.

Data from pumping tests indicate that the bedrock fracture systems are directly connected with
the overlying alluvial aquifer system in most locations. Water level declines observed in alluvial
wells completed adjacent to bedrock pumping wells were relatively instantaneous and similar in
magnitude, suggesting a strong hydraulic connection between the alluvial system and the
underlying fractured bedrock (Water Management Consultants 2005 and 2009).
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2.1.8 Background Water Chemistry

Background chemistry for surface water and groundwater reflects the mineralized nature of the
rocks within the Fish Creek drainage and the historical placer mining activity that occurred in the
area. Pre-mining groundwater within the Fish Creek drainage has circum-neutral pH values and
is generally a calcium-bicarbonate compositional type. Values of TDS and alkalinity are low to
moderate. Shallow bedrock and alluvial groundwater compositions are generally similar as a
result of the hydraulic connection between the two systems. Deep bedrock groundwater tends
to be more variable in composition as a result of compartmentalization. Background sampling
indicates that metals present in concentrations above the Alaska state water quality standards
include arsenic, cadmium, copper, iron, manganese, and zinc. (Water Management Consultants
2005).

2.2 Existing Facilities and Conditions
2.2.1 Mill Facilities

As part of the beneficiation process, the higher-grade gold ore mined from the Fort Knox pit is
processed by the mill or stockpiled for future processing. The ore is delivered to a gyratory
crusher with a crushing capacity of 72,000 tons per day. The crushed ore is transported by
conveyor belt to the coarse ore stockpile, and then conveyed to a SAG (Semi-Autogenous
Grinding) mill. The product discharged from the SAG mill reports to a double deck screen deck
for reprocessing or rejection. The rejected material is stockpiled for use as over-liner drainage
rock on the heap leach pads. The fine material from the SAG screen deck, and discharge from
the two ball mills, is pumped into a series of hydrocyclones. The overflow of the cyclones
reports to a pre-leach thickener for leaching, and underflow reports to two ball mills for further
particle size reduction.

The ore slurry from the pre-leach thickener is sent through a series of seven leach tanks where
the gold is extracted with a cyanide solution. The pregnant solution from the leach circuit passes
through a series of six Carbon in Pulp (CIP) tanks containing activated carbon, which absorbs
the gold. Gold is removed from the carbon through a process of stripping, using an elevated
concentration of cyanide, increased temperature, and pressure. The gold is then recovered from
solution by electrowinning.

After leaching and gold recovery the remaining slurry goes to a tailings wash thickener where
cyanide and heat is recovered and returned to the grinding circuit. The slurry from the underflow
of the thickener is diluted with supernatant water from the TSF. The cyanide concentration in
tailings material discharged to the TSF complies with requirements of the Waste Management
Permit which limits the weak acid dissociable cyanide (WAD CN) concentration to a monthly
average of 10 parts per million (ppm) and a maximum of 25 ppm.

The cyanide concentration in the tailings is maintained within permit limits by recovering cyanide
solution in the process, diluting with fresh water, or using the INCO process when necessary.
The INCO process combines sodium meta-bisulfite and copper sulfate with air, in an agitated
tank, to destroy the cyanide. Typically, maintaining the cyanide concentration in discharged
tailings material does not require the use of the INCO process, but is controlled by the recovery
of cyanide solution and the additional water to the thickened tailings. Tailings are piped to the
TSF from the mill and deposited sub-aerially using multiple discharge points.

The condition of the structures associated with the mill facility and solution processing are in
sound working order. Most of the structures were a part of the original mill construction with
exception to the Carbon in Column 1 and 2 (CIC) and the tailings thickener Figure 2-1 identifies
the major structures which make up the mill complex.

Fort Knox Reclamation 13 Fairbanks Gold Mining, Inc.



15500

15000

14500

11500

12500

13000

\Haul Road

Walter Creek

f

Emergency
Generators E

Sub Station

Generator

Mill
Stockpile
Area

Pit Access
Road

TSF

Fish Creek
Area Regrade

Storage Steel
(Building 51)

(1) Leach

Tank

Tanks

McC Refinery
D\j Grind Floor C_or:];irlae(;tsor

B " M_iII & clie 1

Hﬁat'n?( — Admin Area Tailings

olan Thickener
s Recycle Pre-Leach

Water Tank Thickener
5 Fresh Detox
Water Tank (6)\Carbon in =
Pump House Pulp\Tanks

i (6) Leach

Storage
2 (Tent)

— |
|

11500

12000

12500

15500

15000

14500

Mill Complex

Figure 2-1

Date: December 2019

Z




Fort Knox Mine
Reclamation and Closure Plan Project Description

2.2.2 Tailings Storage Facility

The permitted area of the tailings impoundment encompasses approximately 1,556 acres
including areas of tailings material deposition, the tailings embankment, and the interceptor well
system below the embankment. The Phase 1 Causeway, the Yellow Pup Waste Rock Dump
(WRD) and the Fish Creek Expansion WRD will encroach upon the TSF footprint. The resulting
area of the TSF excluding the WRD footprints is approximately 1,019 acres. The final placement
of tailings material is projected to cover approximately 903 acres.

The embankment has been raised in stages over the life of the mine, and in 20086, it reached its
originally designed final elevation of 1,494 feet above mean sea level (amsl), which included 6
feet of frost protection over a top of seal zone crest elevation of 1,488 fmsl. Until then, the
embankment was built following downstream construction methods with additional fill being
placed on underlying compacted, engineered fill. Since then, the embankment has been raised
69 feet, using modified centerline construction methods, to a top of seal zone crest elevation of
1,557 fmsl and a top of frost protection elevation of 1,566 fmsl. The final raise to the
embankment was completed in the summer of 2017. A 3-foot-high camber was also
constructed, thereby bringing the seal zone to crest elevation 1,560 fmsl at the maximum
section in the center of the Fish Creek valley. The intent of the camber is to provide
accommodation for post-construction settlement and potential earthquake induced
deformations. The embankment crest, including the camber, is covered by an additional 6 feet
of frost protection. In its 1,559.5 fmsl| configuration, the embankment is 386 feet high (excluding
camber and frost protection) above a downstream toe elevation of 1,174 fmsl (KP 2018)

A primary purpose of the TSF is to safely store processed tailings. To achieve this objective,
FGMI:
1. Elevated the design standard performance from Class Il to Class I;

2. Implemented a rigorous quality assurance and quality control (QA/QC) program to ensure
adherence of engineering design and specifications during construction;

Manages the water quantity in the TSF using a comprehensive water balance model;
Maintains an emergency action plan;
Performs daily inspections of the dam;

Requires the Engineer of Record to review the geotechnical and instrumentation data
guarterly;

Requires the Engineer of Record to inspect the dam annually;

Requires a Periodic Dam Safety Inspection be performed every three years by the Engineer
of Record; and

9. Maintains a TSF Operations and Maintenance manual.

o gk w

© ~

During operations, the water in the TSF is used in the mill process and contains higher levels of
certain analytes (above Alaska Water Quality Standards), therefore, the tailings impoundment
water is not discharged without treatment.

Seepage through the bottom of the tailings impoundment mixes with near surface groundwater
and is collected by the underdrain and interceptor wells near the toe of the TSF Dam. In
addition, water passing through the rock fill of the TSF dam is collected in the filter zone and
transits through the highly fractured bedrock beneath the dam. Both the seepage below the TSF
and through the dam are collected by interceptor wells immediately downstream of the dam and
pumped back to either the TSF, the mill or a treatment facility. To assist with long-term seepage
reduction, a tailings beach has been spigotted off the face of the TSF dam.

Prior to closure of the facility, FGMI will construct a spillway adjacent to the TSF dam. However,
this spillway will not be used for water discharge until the tailings facility has been reclaimed and
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closed. After reclamation is completed, stormwater collected on top of the TSF will be allowed to
discharge into Fish Creek. The estimated average annual flow for the basin above the TSF prior
to disturbance was estimated to be approximately 8,730 ac-ft (JCHA 1992b).

Phase 1 Causeway

The Phase 1 Causeway tailings deposition will be varied to achieve operational changes and
deposition plans for tailings to meet closure obligations for the TSF.

Barge and Pipeline

A floating barge located in the northeast corner of the tailing pond is used to pump water from
the barge pond to the mill. The barge is equipped with four, 400 hp pumps pumping at
approximately 10,000 gpm. Pumping occurs on an as need basis with the pumping controlled by
wireless Ethernet and fiber optic cable from the mill or manually by the Pond Operator.
Additionally, the barge is equipped with a flow meter, pressure gauges, a surge anticipator, and
a pond deicing system that allows high-pressure water to be released through jets around the
barge. The barge is enclosed by a heated building. Reclaim water is pumped to the process
water tank at the mill through a 20-inch (O.D.) HDPE pipeline. Automatic and manual drain
valves allow the entire reclaim pipe line to be drained during power outages, maintenance, and
barge relocations.

Seepage Collection System

The seepage moves through the fractured bedrock and is captured by a large lined sump at the
downstream toe of the tailings dam. An interceptor system consisting of a series of drains and
wells is designed to capture any seepage that is not collected by the sump. The seepage water
from the interceptor system is pumped to the lined sump at the toe of the dam. The interceptor
system consists of a series of ten pump-back wells and a dedicated drain immediately down
gradient of the tailings dam. Water from the sump is pumped to the seepage treatment plant or
back to the tailings impoundment at a rate of approximately 2,040 gpm. Figure 2-2 presents an
overview of the interceptor and monitoring well locations. Immediately downstream from the
interceptor system are three monitoring wells that monitor groundwater quality to ensure that no
process solution escapes the interceptor system. These wells also serve as regulatory
compliance points.
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2.2.3 Decant Water

Water is used to slurry tailings discharged to the tailings impoundment by either gravity flow or
pumping. Water accumulates in the North Pond, South Pond, and Barge Pond where it is
ultimately pumped back to the mill for reuse in the processing of ore. Water quality in all three of
these ponds is controlled by the following factors:

1. chemistry of the mill feed (ore);

chemical reagents used to process the ore;

effluent treatment processes;

dilution by the freshwater reservoir when makeup water is added,;

up gradient run-on;

direct precipitation;

geochemical processes; and

© N o o~ wDN

seasonal effects (ice cover, sublimation and evaporation).

Decant water quality has changed over time due principally to the mill feed. From 1996 until
early 2001, the mill feed was exclusively Fort Knox ore. Decant water quality in the tailings
impoundment during this period was characterized by an alkaline pH of 8.8, total dissolved
solids (TDS) concentration of approximately 800 milligrams per liter (mg/L) and relatively low
concentrations of metals.

From early 2001 until January 2005, the mill processed a mixture of ore from the Fort Knox
deposit and from the nearby True North deposit. True North tailings contained higher
concentrations of antimony, selenium, and arsenic relative to historical levels. The True North
ore required additional cyanide to process the ore. To minimize the concentrations of free and
WAD CN in the decant water, the INCO cyanide detoxification unit was used more frequently.
This process is catalyzed by copper ions, which are added to the detoxification unit as copper
sulfate and resulted in increased copper concentrations in the decant water. The INCO
treatment for the blended ore also increased the sulfate and nitrate concentrations in the decant
water. In 2002, FGMI minimized the use of the detoxification unit and managed cyanide through
the use of tailings thickeners and volatilization. This led to a reduction in ammonia
concentrations.

From 2006 to present, the decant water quality reflects exclusively Fort Knox ore feed.
Concentrations of constituents, including sulfate, nitrate, ammonia, antimony, arsenic, copper,
and selenium, have returned to pre-True North levels.

Analytes concentrations of the decant water also change over time as the volume of impounded
water changes. During the winter, dilution from surface water run-on and rainfall is at a
minimum, which results in increased concentrations of analytes. During the spring breakup,
concentrations tend to decrease in response to dilution from surface water run-on. After
breakup, concentrations vary with the amount of fresh make-up water added from the
freshwater reservoir as make up for the mill (Water Management Consultants 2005).

2.2.4 Seepage Water

The seepage flow regime through the engineered filter zones and along the geosynthetic lined
toe drain is collected in a geosynthetic lined sump at the toe of the dam. The seepage that
combines with groundwater and migrates around the primary collection zone is captured
downgradient by a series of ten interceptor wells and the 501 drain. Surface water is collected in
site 801. All seepage captured by the interceptor system is pumped back to the lined seepage
collection sump that in turn pumps seepage water back to the Barge Pond or water treatment
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plant. Groundwater quality samples collected from MW-5, MW-6 and MW-7 confirm that all
seepage continues to be captured.

Composite seepage water quality samples for total concentrations have been collected quarterly
for the waste management permit since the tailings impoundment went into operation in 1996.
Samples for dissolved concentrations were collected from 1996 until August of 2003.

Based on a comparison of the seepage and decant water chemistries, the bulk of the water
entering the seepage recovery system originates from the tailings impoundment. A comparison
of the current chloride concentrations in the decant and seepage water suggests that
groundwater from beneath the tailings impoundment is mixing with the seepage of the decant
water. The strong correlation between temporal variations in chloride concentration also
indicates a relatively short travel time through the drain system. The short travel time is due to
the direct connection of the decant water with the drain system for the tailings dam. The 2018
seepage evaluation for the interim closure configuration. The modeling criteria includes the 130-
foot-wide tailing beach between the seepage reduction berm and the embankment. It did not
include the TSF closure spillway. The results indicate seepage reporting to the toe drain will
decrease up to 30 percent. At this point and the water quality at the toe of the dam will be
influenced more heavily by the groundwater water quality.

The seepage has an average pH of approximately 7.2 and an average TDS of 581 mgl/L.
Seepage water is a calcium/sodium-sulfate type solution. The water quality of the seepage is
generally better than the decant water. The difference in concentrations between the decant
water and the seepage water for a given constituent vary considerably. Several of the
constituents are attenuated through the tailings, including: ammonia, copper, cyanide (total and
WAD), iron, and manganese.

Table 2-1 summarizes the differences for selected parameters measured in the decant and
seepage water. The information provided in the table is sourced from water quality data
collected and managed by FGMI.

Table 2-1: Comparison of Decant Water and Seepage Water
O Decant Water (mg/L) Seepage Water (mg/L)
Average (1996-2019) Average (1996-2019)
pH (H* ion) 7.93 7.06
Chloride 35.89 26.61
Sulfate 246.77 232.06
Ammonia as N 10.1 1.14
WAD Cyanide 0.54 0.03
Total Antimony 0.03 0.03
Total Arsenic 0.15 0.01
Total Cadmium 0.01 0.01
Total Copper 0.33 0.02
Total Iron 0.66 0.24
Total Manganese 0.08 0.41
Total Selenium 0.01 0.01
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The manganese concentrations increase between the decant water and seepage water; this is
due to elevated background concentrations of manganese in groundwater.

2.2.5 Water Reservoir

The downstream water reservoir including the dam, causeway, and spillway complex,
encompasses approximately 173 acres and is located on Fish Creek approximately three miles
below the tailings impoundment.

The fresh water reservoir dam is a zoned fill embankment that contains a relatively impervious
seal zone constructed of highly weathered schist Sand filter zones are located upstream and
downstream of the seal zone followed by upstream and downstream transition zones
constructed of weathered schist. Upstream and downstream random rockfill zones complete the
embankment cross section. The upstream face has a riprap layer of wave erosion protection.
The embankment includes a grout curtain installed in the bedrock below the seal zone cut off
trench and a gravel drain incorporated into the downstream toe of the embankment. The toe
drain is directed to a sump to collect seepage passing through the embankment for recycling
back to the reservoir if required.

There is a concrete open channel spillway with a low flow channel adjacent to the dam. The low
flow channel provides protection by reducing the build-up of ice in the spillway chute during
winter months.

A low-level outlet system consisting of a primary valve on the upstream end of a 30-inch outlet
pipe located in a valve house situated on the dam crest adjacent to the spillway. The valve is
manually operated and is provided for drainage of the reservoir for maintenance and repairs and
can provide additional drainage in emergency situations.

Solo Creek Causeway is an embankment crossing Solo Creek to accommodate the access
road to the dam. A single galvanized corrugated steel pipe was installed to carry flow from Solo
Creek to the reservoir.

The Fresh Water Pump House contains the infrastructure that pumps make-up water from the
reservoir to the Barge Pond and mill. There are two lines, one for each destination. The make-
up water is used for the beneficiation process of the gold ore. The two lines run parallel to the
Fish Creek Road on the surface.

2.2.6  Walter Creek Heap Leach Pad

The Walter Creek Heap Leach Pad (WCHL) is located in the upper end of the Walter Creek
drainage and is upstream from the tailings impoundment. Excluding the haul road and access
roads, the WCHL covers approximately 435 acres and has processing capacity for
approximately 307 million tons. Ore placed on the WCHL consists of run-of-mine rock from the
Fort Knox Pit and various stockpiles.

Process solution is applied on WCHL using drip emitters. As solution gravity drains through the
ore, gold is dissolved into solution. Eventually the solution reaches the in-heap storage
reservoir, which has a maximum capacity of 113,800,000 gallons. Solution collected in the in-
heap storage reservoir is pumped to the Carbon-In-Columns (CIC) plants for processing.
Loaded carbon is processed in the Fort Knox mill facilities.

2.2.7 Barnes Creek Heap Leach Pad
The Barnes Creek Heap Leach Pad (BCHL) is located south of WCHL in the adjacent Barnes

Creek drainage. Construction started in 2019 and loading of the pad is scheduled to start in
2020. As WCHL space is exhausted, low-grade ore from the pit will be processed on BCHL.
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Approximately 214 million tons of ore will be placed on BCHL and it will cover an approximate
area of 297 acres.

Mill reject is primarily used in heap leach construction activities. Currently this material is
stockpiled and FGMI anticipates sufficient quantities will be present to complete BCHL
construction prior to mill closure.

Similar to WCHL, process solution is applied to the heap leach pad using drip emitters and
collected in gravity drains. The in-heap storage reservoir has a maximum capacity of
122,000,000 gallons. Solution is pumped to the CIC plants for processing and gold recovery.

2.2.8 Water and Solution Storage

During operations, the North Pond, South Pond and the Barge Pond will be managed to provide
storage for operations and events while maintaining 3 ft of freeboard (Knight Piésold 2018). The
volume includes:

e Operations Pond storage volume (14,881 ac-ft)
e The 100-year, 24-hour, rain-on-snow storm event (1,119 ac-ft)

o Walter Creek Heap Leach design release event (331 ac-ft)

The TSF will be operated such that there is always available storage volume for the WCHL
design release event, providing for complete storage of solution from the heap leach pad in the
TSF (downstream of the heap leach pad) should there be a complete failure of the Walter Creek
in-heap storage dam liner system. The design, location, and nature of the heap leach pad
material results in negligible risk of a ‘landslide’ type of wave exceeding the 3-ft freeboard depth.

Based on the BCHL spillway elevation and location the BCHL release volume will report to the
pit and does not impact the TSF required storage volume.

2.2.9 Waste Rock Dumps

Waste rock from development of the pit is classified as non-acid generating and is placed in one
of the following waste rock dumps (WRD): Yellow Pup, Fish Creek, or Barnes Creek.
Construction of all WRDs is similar and generally involves end dumping truck loads in a
benched configuration. The benches are developed to allow for regrading at closure and provide
a consistently sloped surface from top to bottom of the dump. Figure 2-3 depicts the final
configuration and locations of the WRDs.

Yellow Pup WRD

The Yellow Pup WRD is located between the pit and TSF facility, near the southern boundary of
the Mill Lease Site permit boundary. The dump will reach an ultimate elevation of 2,350 fmsl
and will have a footprint of approximately 480 acres. A portion of the dump will be placed on
deposited tailings along the western boundary of the TSF.

Barnes Creek WRD

The Barnes Creek WRD (BCWRD) is located on the north side of the pit between the western
boundary of the Mill Lease Site permit boundary and the BCHL. The dump will reach an ultimate
elevation of 2,600 fmsl and will have a footprint of approximately 357 acres.

Fish Creek WRD and Expansion

The Fish Creek WRD (FCWRD) is located Northeast of the pit rim and is partially situated over
deposited tailings. The dump will reach an ultimate elevation of approximately 1,700 fmsl and
will have a footprint of approximately 150 acres.
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In-Pit Waste Rock Dumps

Over the course of mining, approximately 18 million tons of waste rock will be placed within the
lower elevations of the eastern pit bottom. The backfill geometry is illustrated in Figure 2-4. The
crest elevation of the waste rock will be below the final pit lake surface.

2.2.10 Roads

Service roads and major trails are identified in Figure 2-5. Due to the changing nature of haul
roads, only the permanent roads and major haul roads are included in this figure. FGMI will
continue to work with ADNR Easement Section to resolve trail easement issues.

2.2.11 Buildings and Laydown Areas

Administration Area

The administration area depicted in Figure 2-6 includes the administration offices, warehouse,
and mobile equipment maintenance shops. Additionally, several support outbuildings and
spaces have been reconfigured as needed to accommodate the operation. The buildings are
located on property owned by FGMI and may remain at closure or be
decommissioned/salvaged. For the purpose of the FA reclamation estimate, all buildings are
assumed to be demolished at closure.

Laydown Yard

The laydown yard located northeast of BCHL (Figure 2-6) houses the exploration Core Shed,
heap leach operations storage tent, miscellaneous Conex storage, and drill contractor laydown
yard. In closure, the Core Shed may remain for future use or be demolished. Temporary tent
buildings and Conex units will be relocated, salvaged, or disposed of appropriately. The
laydown yard is located on FGMI property.

Leach Pad Structures

Miscellaneous structures are located on the crest of the BCHL and WCHL solution pond
embankments. The structures house pumping equipment, enclosures for wellheads and valves,
and emergency backup generators. The equipment will be removed at the end of leaching
operations and after installation of closure drainage pipes for each location.

2.2.12 Petroleum Aboveground Storage Tanks

There are multiple storage tanks around the facility that store petroleum in strategic locations as
noted in Figure 2-7 and Figure 2-8. All fuels, oils, solvents, and other automotive-related
chemicals are stored under cover and within a secondary containment system (or stored in a
tank with build-in secondary containment) to prevent mixing with storm water.

2.2.13 Miscellaneous Sites

Pipelines

The major pipelines on the site are the dewatering, freshwater, heap leach, decant, and
seepage reclaim lines. Depending on operations the pipelines have been reconfigured to serve
operational requirements. Internal operations and maintenance programs ensure the integrity of
all lines. The lines are located around the perimeter of the TSF.

Explosive Storage

The powder magazine area depicted in Figure 2-9 is located on the BCWRD near the north pit
rim. All explosives are stored within the fenced area and are restricted to authorized personnel.
The reclamation of this area is included with the BCWRD. The structures associated with the
powder magazine area are either mobile or temporary and will be removed at the end of mining
activity or when no longer needed.
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Material and Borrow Areas

Material borrow areas were developed for the construction of various facilities. The material
borrowed consisted of suitable rock or soils for construction activities. Stockpiles of growth
media for reclamation are also located around the site. The sites are depicted in Figure 2-10.

Power Distribution

Power is provided to the site by GVEA. A service line is located along the northern boundary of
the mine, with feeder lines providing power to transformers located near the Millsite. Power is
distributed throughout the mine via overhead and buried lines to service panels or secondary
transformers.
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3 WETLANDS

3.1 Department of the Army Section 404 Permit

The original 404 permit POA-1992-574, was issued to Fairbanks Gold Mining Inc. on May 5,
1994, subsequent modifications have been issued as operational needs and mine configuration
changed. Including all modifications to the 404 Permit, FGMI is responsible to restore, enhance
or create 229.3 acres of wetlands. To date, 218.5 acres of wetlands have been developed,
leaving an additional 10.8 acres left for restoration, development or enhancement. Figure 3-1
identifies the developed wetlands and proposed wetlands to be created.

In 2018, an updated mitigation plan was prepared by Michael Baker International (Michael
Baker 2018). The plan details wetland previously developed and identifies areas available for
enhancement, restoration or creation within the Fish Creek Valley.

Permit modification requests for future disturbances will continue to be submitted to ADNR and
Corps of Engineers for review and evaluation.

3.2 Fish Creek Valley Developed Wetlands Delineation

Mitigation requirements of the Section 404 permit began in 1997 by creation and enhancement
of wetlands and other waters on the Fort Knox Mine site.

Historical placer mining operations along the south side of the Fish Creek Valley were modified
to pond water in the area between the tailings monitoring wells and the upper limit of the water
supply reservoir. These wetlands and ponds were designed to offset wetland impacts from
previous disturbance and the construction of project components. In addition, this wetland area
was created to assist in the enhancement and maintenance of the long-term water quality in
Fish Creek. Development and enhancement of the wetlands included construction of new ponds
and improving existing ponds. A total of six ponds were developed that promoted development
of wetland vegetation (emergent, riparian shrub scrub and forested).

The south pond system was created through the general steps described below:

1. Recontouring of placer mining disturbances has established a series of channels, wetlands
and shallow ponds in Fish Creek between the tailings impoundment and the water reservaoir.

2. Organic material cleared from past placer mining activities was placed in designated
portions of the ponded areas to aid in the re-establishment of vegetation.

3. Natural invasion by native species was encouraged and has been successful in the creation
of this wetland.

4. Flow-through structures have been designed as passive sediment traps and to decrease
velocity of channel flows sufficiently to prevent down cutting and channel migration.

5. Continuous monitoring of these structures allows for modification and improvement prior to
final closure. The flow regime through these developed wetlands will remain constant
throughout the mine life and after final closure.

Areas identified for the development and enhancement of wetlands and water resources
include:

1. A series of wetlands and connecting channels designated as Ponds A-F created in the Fish
Creek valley between the tailings dam and the Water Supply Reservoir (WSR).

2. The WSR and stilling basin.

3. Last Chance Creek floodplain enhancement activities.
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3.3 Engineered Wetland System on the North Side of Fish Creek

Part of the TSF closure plan will be to construct a design that integrates flows from the TSF
spillway and energy dissipation basin into a new northern wetlands complex; this is illustrated in
Figure 3-1. In addition to the creation of more wetland habitat, the integrated design will help to
dissipate energy from stormwater runoff and minimize impacts on the existing developed
wetlands along the south side of the valley. All elements of the design will be based on periods
of increased flow such as spring breakup or storm events. Construction of the wetlands complex
will be separated from the developed ponds on the south side of the drainage by an existing
ridge.

The envisioned northern wetland system will consist of a series of interconnected detention
basins, which will ultimately terminate above the freshwater reservoir. The series of basins and
channels will provide retention volume for sediment control and also create distinct zones of
aerobic or anaerobic conditions. The wetland system will discharge into the west end of the
Fresh Water Reservoir.

Depending on the local topography, the basins will be excavated to depths ranging from 3 to 6 ft
and will hold approximately 5 to 7 ac-ft. The geometry of the basins has been defined based on
the existing topography and drainage gradients. The conveyance channel interconnecting the
basins will be approximately 14-ft wide with a trapezoidal cross-section. The channel side
slopes will be 3H:1V. It is likely that the channel bottom will be comprised of placer tailings
(coarse gravel to cobbles) and will not require significant armoring or erosion control. Riprap will
be placed where local ground conditions require stabilization and erosion control.

The contoured slopes along the edges of the wetland system may be seeded and fertilized to
encourage the growth of native species. Past experience confirms that growth was successful
without any soil amendments.

3.4 Fishery Development and Enhancement

The primary land use objectives identified for reclamation are the development of wildlife habitat
and potential fisheries throughout the mine site. Fishery potential is greatest in the developed
Fish Creek wetlands and the water supply reservoir. In cooperation with ADF&G, Division of
Habitat and ADNR, FGMI has strived to maximize the potential for development of a fishery
resource within the WSR and the associated Fish Creek wetlands. Design of the project
facilities (i.e., road crossing of Solo Creek, development of wetlands upstream of the freshwater
lake, material borrow sites adjacent to and connected to the reservoir lake) and the construction
plans for the freshwater dam were developed to facilitate the establishment of a fishery resource
in the water supply reservoir. The long-term goal is to establish a productive and sustaining
fishery resource upon completion of mining and reclamation.

A two-year fisheries study, initiated in 1992, was conducted to gather baseline data on fisheries
resources, water quality, water quantity, and benthic invertebrates in the portion of Fish Creek
proposed for mine development. Based on sample results, it was documented that, Arctic
grayling (Thymallus arcticus), burbot (Lota lota), slimy sculpin (Cottus cognatus) and round
whitefish (Prosopium cylindracuem) occur in a limited area of Fish Creek upstream of the
proposed water supply reservoir. Arctic grayling spawn, rear, and over-winter in the upstream
area of Fish Creek drainage near Solo and Last Chance Creeks. Spawning was confirmed by
the presence of adult and young-of-the-year Arctic grayling.

Since November 1995, when FGMI began impounding water in the WSR, the Alaska Division of
Fish and Game (ADF&G, Division of Habitat) has been monitoring both the fishery and water
quality. Arctic grayling have successfully spawned in the wetland complex every year since
1999 and have used most of the wetland complex in the majority of years, but in 2002, 2006
and 2007, access to spawning habitat was limited. In 2004 and 2005, Arctic grayling
successfully spawned in Last Chance Creek. The decrease of spawning habitat in the wetland
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complex and the lack of spawning in Last Chance Creek during other years was due to the
presence of beaver dams and cold-water temperatures caused by extensive aufeis that lasted
beyond the Arctic grayling spring spawning period.

Self-sustaining populations of Arctic grayling and burbot have been established in the
developed wetlands and the WSR. The post-mining goal for the Arctic grayling population was
set at 800 to 1,600 fish >200 mm prior to construction, the spring 2017 estimated population for
Arctic grayling >200 mm was 7,141 fish (using spring 2017 as the mark event and spring 2018
as the recapture event). As predicted based on the spring catch in 2017 (Burrows and Bear
2019), the Arctic grayling population increased substantially since the 2010 estimate of 3,223
fish. The 2018 population estimate is slightly less than the highest estimate of 7,926 fish in
2005.

A goal for the burbot population was not set prior to construction. In 2018 a total of 213 burbot
were caught in the WSR and developed wetlands. The burbot ranged from 110 to 849 mm with
an average length of 359 mm. The population estimate (>400 mm) was 201, the greatest since
sampling began in 1996. (Burrows and Bear 2019)

Fort Knox Reclamation 34 Fairbanks Gold Mining, Inc.



20000

15000

10000

5000

5000 10000 15000 20000 25000 30000 35000
- | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
Heap Leach Growth Media 2
i ——— e T
I -
| ' Fish |
I Creek |
S | Contrac orR_Q‘}‘m I
| | Fish e — e e ey
I Creek |
n " Road |
| Walter I
I Creek Heap :
- 0 Leach Pad I
|
B Heap Leach |
- — -.I Growth |
- Barnes Creek | Barnes Creek Media 1 —TTTT TS e et Bt
Growth Media 1 —I\ Haul Road _ I I
B ' T Ipit/access ' Water Supply
e | .
: | ! | Cownieda !
r-——e—--—- Yard Fish e e e, I Water Dam I
K Creek Tailings WTP & Monitoring
K Road North Borrow Site Access Road : !
I Barnes Creek _/ Mill _ CFlshk : I N
- - Growth Media 4 Stockpile Rreed L I
I Barnes 5 Area WSE oa Fish Creek e ——————e Fish Creek |
= Creek Waste arnes Walter Creek 1552' TSE North Road Road Fresh Water 1
| Rock Dump ClireethDez:p Haul Road Growth Reservoir l
i each-Pad Mith & Media |
i I Admin —_— / /_ FuturEisWhetIands Gill Causeway :
" Area TSF Dam Creek I
L) Road \
|
| ! / AFlshRCreeI:1 WTPE\Mon\itoring Wetlands ]
N Barnes Creek rea Regrade TSF Phase Site Access Road TSE S ——— e d
= = — < eepage
I Growth Media 2 / | Causeway Collection A:gg;?rll?d;ad \Wetlands I
" Barnes Creek ___~ Fish Creek >~ TSF South :
| Growth Media 3 East Waste Growth Media
I Rock Dump -—--—--—---—--—--—--—--—--I ..___J
| |
: ' ' |
B I Yellow Pup I i |
. Growth ! |
- Pit Lake ———
i ~
: 1430’ / Media 1 ! | I
¥ I~ TSF South )
| | ~ Growth Media 2 I |
|
' \ \!\ Tailings : I
I Pit Haul Road | South !
| I Borrow 1 I |
[} I I
! Pit \ Yellow Pup 1 I
== Growth r“—‘ —_———————l
| | Media 2 .
L—, h Tailings
— South
= | Yellow Yellow Pup
- i Borrow 2
i — L] Pup Waste Growth Media 3 !
I Rock Dump |
— |
. I
- \ ]
‘ ’/--—--—---—--—--—--—--—' '
- N []
\ - L] I
- |
| |
| R M S S S S |
l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l
5000 10000 15000 20000 25000 30000 35000

20000

15000

10000

5000

Existing and Future Wetlands

LEGEND:

Lo _-l Millsite Lease Boundary

Figure 3-1

Date: December 2019

Facility disturbance

I:l Wetlands

- Future Wetlands to be Constructed

I:l Reservoir

Note: The Wetland areas shown are approximate, see (Baker 2018) for further detail.




Fort Knox Mine
Reclamation and Closure Plan Surface Disturbance and Land Use

4 SURFACE DISTURBANCE AND LAND USE

4.1 Surface Disturbance
4.1.1 Placer and Other Mining Disturbances as of August 1992

Placer mining that occurred in the project area since 1917 disturbed a substantial portion of the
valley bottom along the entire length of Fish Creek. Considerable placer mining disturbance was
also apparent along Monte Cristo, Barnes, Pearl, Yellow Pup, and Last Chance Creeks.
Generally, the disturbances extended across valley bottoms and ranged in depth from about 10
to 40 ft. Many of these areas had ice-rich permafrost that was thawed by hydraulic mining. Year-
round placer operations occurred during 1991, 1992, and 1993.

Prior to construction of the Fort Knox Mine facilities, placer or other mining activity had disturbed
approximately 904 acres within the Millsite Permit area. Of this, approximately 367 acres was
classified as historically disturbed (characterized by some revegetation), and 511 acres as
recently disturbed (characterized by a lack of vegetation). An additional 26 acres were
characterized by large sediment settling ponds. These acreage figures did not include areas
encompassed by roads, trails, historic ditches, cabin sites, and small, localized disturbances.

4.1.2 Reclamation of Pre-mining Disturbances

Construction of the tailings impoundment and the WSR has stabilized the existing placer
disturbances and greatly improved water quality. Both structures have increased the retention
time of average surface flows and storm events, thus moderating total suspended solids and
turbidity in Fish Creek. Reclamation during and directly after construction of the dams
concentrated on the existing placer disturbances between the tailings impoundment and the
WSR. Construction, development and enhancement of the area resulted in a wetland complex
that includes a series of sedimentation ponds and the revegetation of the area.

4.1.3 Fort Knox Mine Disturbance

The two-dimensional area disturbances listed in Table 4-1 include State and private lands over
the life-of-mine of the Fort Knox Mine operations. These acreages reflect life-of-mine
disturbance within the Millsite Lease boundary. Figure 4-1 illustrates the corresponding
disturbance areas.

Table 4-1: Disturbance Area at LOM

Location AETES
Disturbed

Waste Rock Dumps 987.3
Heap Leach 731.7
Roads 301.2
Pit 893
Buildings Complexes and Laydown yards 252.2
GM Stockpiles and GM Borrow areas 208.2
Borrow Areas 163.1
TSF Surface 897.9
Phase 1 Causeway 85
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Location (ETES
Disturbed

TSF Dam Crest and Surrounding Area 115.9
Ore Stockpiles 55.9
FGMI Power Lines 40.7
Developed Wetlands 218.5
Water Supply Reservoir & Dam 207.1
Total 5,157.7
Fort Knox Reclamation 37 Fairbanks Gold Mining, Inc.
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4.2 Land Use
4.2.1 Land Use Prior to Fort Knox

Mining activities have been continuous in the Fish Creek drainage since 1902. Mineral
exploration and placer mining produced the greatest visible impact to surface features including
cuts, tailings mounds, sediment ponds and areas damaged by erosion. Recreational uses of the
area included hiking, biking, berry picking, cross country skiing, snowmobiling, dog mushing,
horseback riding, trapping, and small/large game hunting.

The site supports those wildlife species typically inhabiting taiga (sub-arctic evergreen forest).
Avian species include numerous migratory birds and raptors. Mammals range from small
shrews, voles, mice, lemmings, red squirrels, porcupine, and snowshoe hare to larger species
including fox, wolves, black bear, brown bear, and moose.

4.2.2 Land Use during Fort Knox Operations

State surface land use authorizations allow limited access by the public. Restricted access is
due to the inherent hazards associated with the operation of large mine equipment and process
components. Compliance with requirements of MSHA regulations limits access to personnel
that have been trained to recognize hazards and observe safety rules that insure the health and
safety of employees and visitors. To ensure the safety of mine employees and the public, all
hunting, fishing, and trapping within the Millsite Lease area is prohibited.

4.2.3 Post-mining Land Uses

The Fort Knox operation will alter the landscape of the site for the long-term. The pit will have a
footprint of approximately 893 acres. Within that footprint a 402-acre pit lake will form, creating a
source of open water in a landscape that contains very few large bodies of water.

The WSR and developed wetlands with their associated open water have altered, diversified,
and increased the functional value (Buell & Moody 2005) of the reclaimed area.

These areas will continue to be of great interest to ADF&G and the ACOE for their potential fish
and wildlife resources. Future reclamation will produce both wetland and upland sites to
increase productivity of post-mining land use as wildlife habitat.
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5 RECLAMATION PRACTICES

FGMI's long-term goals for reclamation performed during and after mining and milling
operations are to contour, stabilize, and revegetate disturbed areas in order to return the land to
a safe, stable and productive condition. FGMI is contouring and stabilizing disturbed areas to
create ground conditions that promote vegetation development and provide conditions for
colonization by native species. Native grass species available commercially are used for rapid
soil stabilization.

The objectives of the reclamation and closure plan are:

1. Stabilization and protection of soil materials from wind and water erosion.

Stabilization of steep slopes through contouring to provide land forms similar to existing
terrain.

3. Establishment of long-term, self-sustaining vegetation communities conducive to natural
invasion and succession.

FGMI will continue working with ADNR, Division of Agriculture Plant Materials Center, and
Alaska Department of Fish and Game to achieve the successful implementation and
subsequent evaluation of both concurrent and long-term reclamation activities. FGMI considers
reclamation to be a progressive process that includes the design, construction, operation, and
closure of the mining operation. Reclamation will or has occurred in the following phases, with
some overlap:

1. Reclamation completed during and directly after process component construction (includes
interim reclamation to stabilize and maintain viability of topsoil stockpiles).

2. Reclamation concurrent with mining.

3. Active reclamation (Phase | Reclamation defined in Agreement for Funding Post-
Reclamation Obligations, February 15, 1994) will immediately commence upon cessation of
mining, milling and heap leach operations and be completed within two years. Final
reclamation will include removal of process components, contouring, and placement of
growth media unless otherwise approved by ADNR, and revegetation.

4. Passive reclamation (Phase Il Reclamation defined in Agreement for Funding Post-
Reclamation Obligations, February 15, 1994) will consist of monitoring and maintenance,
including water management as necessary, until the reclamation performance standards
and the water quality standards established by the Waste Management Permit issued by the
Alaska Department of Environmental Conservation are achieved. After water quality
standard and revegetation requirements are achieved, the Agreement for Funding Post-
Reclamation Obligations (Appendix B) is triggered.

The general reclamation procedures are discussed in Section 5.2. The details and procedures
for area specific reclamation such as the pit, waste rock dumps, tailings impoundment, heap
leach pad, etc. are discussed in Section 6.

51 Schedule of Reclamation Activities

5.1.1 Reclamation Schedule

The planned schedule for major reclamation activities is provided in Appendix A. The current
mine plan includes milling until year 2021 and stacking on the heap leaches until 2027. Solution
application on the heap leach pads (HLP) will continue through 2030. Three months of
draindown is expected in the heap leach pads, during this time the facility will be regraded, and
growth media placed. Closure of the HLP are projected to be completed in 2031.
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In 2021 or later, the crusher and the conveyor will be removed, and the areas reclaimed. When
the pit dewatering wells are no longer required, they will be decommissioned, this activity is
currently scheduled to start in 2028. The waste rock dumps are scheduled for reclamation
starting in 2021 and commencing with final revegetation in 2026.

Cover placement on the tailings impoundment is projected to begin in 2021 and end in 2026.
The placement of growth media and revegetation of the upland area of the tailings surface will
occur as conditions allow following placement of waste rock cover. The tailings impoundment
dam crest will remain intact to provide emergency containment for the heap leach for so long as
the heap leach is in operation. Seepage collected at the toe of the tailing dam will be returned to
the Barge Pond then pumped to the pit or treated and discharged until acceptable water quality
for discharge has been achieved, at which point the seepage pump house complex can be
demolished. The tailings barge will be removed after pumping from the Barge Pond to the pit is
no longer required. The TSF closure spillway construction activities will start in 2020.

Drainage systems connecting the HLP with the pit will be constructed during reclamation of
each heap leach. Various laydown areas, haul roads, and ancillary roads will be reclaimed as
they become unnecessary for operations. An area between BCHL, the administration building,
and the pit will be regraded to provide positive drainage of surface water to the pit in conjunction
with closure of BCHL.

Various roads remaining on the mine site will be reclaimed (pending agreement with ADNR)
when they are no longer required for mining, reclamation, or post-closure activities. Some roads
will remain in place following reclamation to provide access to the reclaimed mine site for
monitoring or public access to the Freshwater Pond, etc.

Post-closure monitoring will begin for each mine facility when reclamation of that facility is
successfully completed and will continue until final bond release. After ten years of post-closure
monitoring demonstrating successful reclamation and closure, that area subject to the
Agreement for Funding Post Reclamation Obligations and any future amendments (Appendix B)
will be turned over to the Organization in accordance with the agreement.

5.1.2 Reclamation of Construction Sites

During stripping operations for construction (tailings dam, freshwater dam, mill site, crusher,
heap leach pad, maintenance shops, etc.) growth media was selectively stockpiled. Topsoil and
overburden stripping will continue as the ore body, waste rock dumps and heap leach facilities
are fully developed. Growth media will continue to be stockpiled throughout the mine life.
Growth media stockpiles will be located near their sites of origin or in areas of future need.
Figure 5-1 illustrates the location of existing and planned growth media stockpiles. Interim
seeding and fertilizing of the growth media stockpiles will occur to stabilize and protect
stockpiled material for use during final reclamation. Areas disturbed during construction that will
not be re-disturbed during operations have been concurrently reclaimed, as will be any future
areas that may be disturbed for construction.
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5.1.3 Concurrent Reclamation

FGMI currently implements interim reclamation at inactive areas within the mine site, such as
borrow areas, until final reclamation can be completed. Soil stabilization and erosion control
measures are used on all disturbed and unprotected areas prior to the end of a normal
operating season. Opportunities for concurrent reclamation of waste rock dumps and
overburden dumps have not occurred to date, as these sites have remained active. Small areas
of the waste rock dumps have been used for temporary revegetation trial plots. However, these
sites have become active again. Trial plots on deposited tailings have been short lived since
tailings deposition has not reached its maximum elevation. Successful trials for tailings
revegetation have been conducted near the toe of the WCHL pond embankment. Concurrent
reclamation will take place when opportunity allows. These opportunities will increase as Fort
Knox nears the end of mine life.

5.1.4 Final Reclamation

Under the current mine plan, milling is projected to continue through 2021, mining will continue
through 2027 and production from the heap leaches is planned through 2030. Final reclamation,
including contouring, placement of growth media (unless otherwise approved by ADNR), and
revegetation will be initiated immediately after cessation of mining, heap leaching, or milling
operations at each facility. Completion of final reclamation within 2 to 5 years of the initiation of
closure activities at each facility is anticipated for all facilities. Reclamation will be implemented
concurrently with operations as mining activities allow. Written notification of final closure will be
given to the ADNR and ACOE within 90 days after cessation of mining, heap leaching, and
milling operations. The notice will state the date on which final reclamation activities will begin.

5.1.5 Temporary Closure

Temporary closure means the cessation of the mining, heap leaching, and milling operations for
a period of not more than three years. If conditions require temporary closure to extend beyond
three years, final reclamation will begin, unless an extension is requested by FGMI and
approved by ADNR. Temporary closure scenarios that require modifications to the plan of
operations, reclamation plan or 404 Permit will be coordinated with the appropriate Federal and
State agencies for approval.

Temporary closure may include planned or unplanned cessation of the mining, heap leaching,
and milling processes. Planned temporary closures, which have specific conditions defining
their beginning and end, include, but are not limited to, the following:

1. Interruptions in the active beneficiation processes to provide planned periods of inactivity for
metallurgical or operating reasons.

2. Any other planned condition that would interrupt the active beneficiation process including
modification to process components or suppressed metal market conditions.

3. Change in ownership requiring the temporary cessation of operations while operating
permits are transferred to the new owner/operator.

Unplanned temporary closures may include, but are not limited to, the following:

1. Closure because of unforeseen weather events.

2. A failure in a major system component or a process failure that causes the fluid
management system, or a portion of it, to shut down.

3. The cessation of operations due to litigation.

Pursuant to Approval No. F20149852RCP, FGMI shall notify the Authorized Officer (ADNR, the
Director of the Division of Mining, Land and Water or a designee) in writing at least 30 days prior
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to any planned temporary closure of 90 days or longer. FGMI shall notify the Authorized Officer
of any unanticipated temporary closure expected to last 90 days or more within 10 days of the
first day of the temporary closure. The notice shall state the nature and reason for the temporary
closure, the anticipated duration of the temporary closure, what actions will be taken to maintain
compliance with project permits and plan approvals, and any event which would reasonably be
anticipated to result in the resumption of mining or the permanent cessation of mining. Mining
operations must resume for not less than 90 consecutive days in order to terminate the running
of the temporary closure.

5.1.6 Premature Closure

11 AAC 97.400 requires that an operation post a bond for largest probable liability. Like
temporary closure noted above, if the mine should close prematurely due to unforeseen
circumstances (operating costs, gold price, weather, etc.), closure practices and procedures
would be implemented. Procedures for the reclamation of each facility are described in Section
6 below. In the event of a premature closure scenario, each facility would be reclaimed in the
same manner, however the reclaimed configuration would be slightly different than the life of
mine (LOM) scenario due to stages of construction as implemented throughout the course of
mining operations.

FGMI staff reviewed future mine plans and determined that a configuration in year 2020 would
result in the largest probable liability in terms of reclamation requirements. The previous
reclamation plan and subsequent revisions assumed mining operations would cease in year
2019, and reclamation activities would commence. Additional expansions to the pit have
allowed operations to continue through 2027. Consequently, expansion of some facilities and
construction of new facilities including: Phase 1 Causeway, BCHL, and FCWRD; have
increased the mine life, and thus increased the liability for bonding prior to closure. The major
difference between the LOM closure scenario and the premature closure scenario is the
unrealized liability associated with closure of the TSF. This is due in part to the continued milling
of ore and expansion of tailings storage requirements beyond the previous mine life. Figure 5-2
represents the probable premature closure scenario. The following items are a list of major
deviations from the LOM closure scenario.

Premature Closure Scenario 2020 requirements include:
1. TSF spillway construction;
2. Capping TSF with waste rock, growth media and revegetation;
3. Regrading Phase 1 Causeway to provide drainage;
4. Transfer of supernatant water from TSF to Pit; and
5

Breaching Pearl Creek Causeway
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52 General Reclamation Procedures

The primary components in reclamation for the Fort Knox Reclamation Plan include earthwork,
growth media placement, seedbed preparation, fertilizing, seeding, and monitoring. FGMI will
manage these components keeping in mind that the ultimate goal is to achieve a stable,
revegetated post-mining land surface that will promote natural invasion by native plants. FGMI
will continue to work in coordination with ADF&G, Division of Habitat to develop and enhance
the fish and wildlife potential throughout the project area.

5.2.1 Earthwork

Waste rock dumps and the HLP will require major grading, contouring, and revegetation. Other
disturbed areas will be revegetated; some may require regrading. Growth media will be applied
if revegetation efforts are not successful. Generally, slopes will be graded to 2.5H:1V or flatter.
For the purposes of FA calculations a slope of 3H:1V are considered resulting in a more
conservative estimate of earthwork volumes.

Earthwork will utilize heavy equipment typical to the industry. It is anticipated that the equipment
list will include (or equivalents thereof): Caterpillar D10, D9, D8, rubber-tired scraper, water
truck, and motor graders. Other equipment such as (but not limited to) front-end loaders, track
and tire mounted backhoes, and haul trucks may be substituted for or included with this general
equipment list. Equipment needed for reclamation and operations will remain dynamic, as
specific conditions require different equipment during implementation of the plan.

5.2.2 Control of Sedimentation

Implementation of Best Management Practices (BMPs) to control erosion during active mining
will be designed to minimize re-disturbance during reclamation. The BMPs will be consistent
with those measures and practices identified in Alaska Department of Transportation and Public
Facilities, Alaska Storm Water Guide, December 2011.

Temporary sediment and erosion control devices will be maintained until site-specific potential
for erosion has been minimized through earthwork or revegetation. Removal of devices will be
determined by field conditions.

5.2.3 Growth Media

"Growth media" is defined herein as all material with the physical and chemical properties
capable of germinating and sustaining vegetation growth with or without amendments. At the
Fort Knox site, the term "growth media" is interchangeable with the terms "topsoil" and
"overburden". Overburden material, suitable for use as growth media, is the unconsolidated
material that lies between the topsoil horizons (where present) and bedrock and exhibits no
chemical characteristics that will inhibit vegetation development.

Growth media (topsoil and overburden) will be stockpiled at Fort Knox in anticipation of future
reclamation needs. Growth media will be applied in areas where needed to support
revegetation. The FA accounts for 12-inches of growth media. Growth media will be hauled and
placed by dump truck and spread by a dozer. Highly compacted areas such as equipment lots
and roads will be ripped in a linear fashion prior to growth media placement if it is required.
Figure 5-1 illustrates the location of growth media stockpiles and borrows areas that exist and
are planned. Table 5-1 provides a summary of growth media salvaged and potential borrow
sources.

The Standard Reclamation Cost Estimator (SRCE) Model calculates the true volume of cover
and topsoil required based on the slope area resulting in a slightly higher volume vs 2D plan
area. A detailed volume break-down for available growth media is listed in Table 5-1 LOM
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requirement Table 5-2 and Table 5-3 represent a summary of calculated growth media volumes
calculated using SRCE.

Table 5-1: Estimated Growth Media Volumes

Site Volume Available
(Stockpile or Borrow Area) (CY)
WC Heap Leach GM 1 (stockpile) 782,400
Barnes Creek GM 1 (stockpile) 377,600
Barnes Creek GM 2 (stockpile) 240,800
Barnes Creek GM 3 (stockpile) 200,300
Barnes Creek GM 4 (stockpile) 14,170
Yellow Pup GM 1 (stockpile) 844,500
Yellow Pup GM 2 (stockpile) 13,100
Yellow Pup GM 3 (stockpile) 37,900
TSF South GM 1 (stockpile) 291,400
TSF South GM 2 (stockpile) 26,800
TSF North GM (borrow area) 3,186,400
WC Heap Leach GM 2 (borrow area) 1,625,000
Total Stockpile 2,828,970
Total Borrow Available 4,811,400
Total Available 7,640,370

Table 5-2: Growth Media Requirement for Life of Mine

Facility Volume Required
(CY)

Waste Rock Dumps 1,724,748
Tailings Storage Facility 1,641,083
Heap Leach Pads 1,234,286
Yards/Laydown Areas 159,026
Wetland Areas 17,424

Total 4,776,567
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Table 5-3: Topsoil Requirement Premature Closure

Facility Volume Required
(CY)
Waste Rock Dumps 1,735,523
Tailings Storage Facility 1,565,081
Heap Leach Pads 1,202,757
Yards/Laydown Areas 32,428
Wetland Areas 17,424
Total 4,553,213

5.2.4 Seedbed Preparation

Mine and mine related disturbances can result in compacted surfaces unsuitable for
revegetation. Thus, preparation of a seedbed suitable for plant germination and growth can be a
critical task in any successful land reclamation project.

At Fort Knox, the general method of seedbed preparation will be ripping or scarifying on the
contour 12 to 18 inches deep using a D8, D9, or D10 CAT (or equivalent) equipped with a 2 or
3-shank ripper. The FA accounts for the use of a D10 CAT.

Ripping will occur along contours of sloped areas to promote erosion control in addition to
creating a suitable seedbed. The specific site will be prepared for seeding by ripping on the
contour to roughen the surface. A broken, roughened surface will serve to trap moisture, reduce
wind shear, minimize surface erosion by increasing infiltration, and create micro-habitats
conducive to seed germination and development.

5.2.5 Fertilizer and Fertilization

Prepared seedbeds will be fertilized prior to, after, or during the seeding operation. Specific
fertilization requirements will depend on the quality of growth media used. Growth media will be
tested for standard soil agricultural constituents including nitrogen, phosphorus and potassium.
Based on available field-testing and soil test results at Fort Knox, the general recommended
rate of fertilizer application will range from 100 to 300 pounds per acre of 20N-20P-10K for a
spring seeding or 10N-20P-10K for a fall seeding. The FA accounts for 300 pounds per acre
and the spring fertilizer ratio. Final fertilizer and application rates for the tailings will consider
information acquired from current reclamation and soil tests.

5.2.6 Seed and Seeding

The grass seed mix presently used at Fort Knox is listed in Table 5-4 The primary purpose of
this seed mix is to achieve quick vegetative cover that will help minimize soil erosion. Forb
species that may be considered in the future for revegetation include: Silverberry, Lupin,
Oxytropis, Wild Sweet Pea, Sweetbroom, Burnet, Siberian Aster, Goldenrod, Alpine Milk Vetch,
Wild Sage, Dragonshead Mint and Wild Rhubarb. However, these varieties are not currently
available commercially, and a commercial source must be located if they are to be incorporated
in the seeding mix. The seed mix may change over time in response to such factors as internal
and external research results, changes in technology, changes in land management philosophy,
and commercial availability. Native species will be the preferred mix. However, other species
may be used in some years due to availability or if deemed to better meet the post-mining land
use criteria and approved by ADNR.
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Table 5-4: Seed Mix

Seed Type Mix %
Arctared Fescue 50%
Gruening Alpine Bluegrass 20%
Tundra Glaucous Bluegrass 20%
Nortran Tufted Hairgrass 10%

Seeding will be accomplished using broadcast methods that may include but not be limited to
hand broadcasting, dozer or off-road vehicle mounted broadcasting, and aerial broadcast
application. The application rate for broadcast seeding using the presently proposed grass seed
mix will be 9 pounds of pure live seed per acre. The rate has been reduced based on successful
results of revegetation efforts at True North and discussions with Plant Materials Center. The
need for mulch application will be evaluated if seed germination becomes a limiting factor in the
reestablishment of vegetation.

5.2.7 Revegetation Timing

Seeding will be conducted as soon as possible following seedbed preparation. Ground
conditions suitable for large scale earthwork occur primarily during the spring and summer
months. Research and experience with concurrent reclamation will be used to evaluate the
potential of dormant seeding. Generally, seeding is implemented after spring break up until mid-
July. Such seeding allows the seed to take advantage of the summer moisture period. However,
actual experience has shown that all seedbed preparation on large-scale mine reclamation
projects cannot and does not occur at one point in time. Thus, while every effort will be made to
conduct the majority of seeding after spring breakup and before mid-July, seeding actually may
occur during spring, summer or fall. If a seeding is unsuccessful for any reason, the area will be
reseeded the following year.

5.2.8 Fort Knox Vegetative Restoration Studies

FGMI currently uses a native grass seed mix ratio, seed application rate and fertilizer rate
recommended by the Plant Materials Center with approval from ADNR. The grass mix was
developed during the construction of the wetlands below the tailings impoundment and is still
being used for concurrent reclamation projects. Planting of dormant willow cuttings and
encouraging the natural invasion of adjacent native species are methods used in the past to
promote species diversity. However, an increase in plant species diversity was recommended to
improve the wildlife habitat surrounding the developed wetlands in the environmental audit of
2003 (Golder 2004). Opportunities to increase species diversity in all areas of the mine site will
continue to be pursued.

5.2.9 Revegetation Cover Criteria

A vegetative cover criterion of 70% will be achieved prior to requesting final release of FA for
each reclaimed area. The 70% vegetative cover criteria shall be determined a minimum of three
years after the last application of topsoil, seed, fertilizer, or any water in addition to natural
precipitation. A method approved by ADNR will be used to determine percent cover. The 70%
cover criteria may be waived upon the concurrence of ADNR or the land owner for specific
areas that are deemed stable, have minimal potential to adversely impact surface water quality,
and are consistent with the post mining land use.

For an unsuccessful seeding event, FGMI will implement appropriate action, which could
include reseeding the area, fertilization, and/or placement of growth media on the site.

Fort Knox Reclamation 49 Fairbanks Gold Mining, Inc.



Fort Knox Mine
Reclamation and Closure Plan Reclamation Practices

5.3 Topography

Figure 5-3 represents an aerial photo of the Fish Creek Valley showing pre-development
ground conditions and topography at the Fort Knox Mine site.

Figure 5-3:  Predevelopment Condition

Figure 5-4 illustrates the conceptual topography after reclamation occurs. The post-reclamation
topography consists of a rolling landform which blends with the hills along the south and north
sides of Fish Creek. The creation of open water areas within the pit, developed wetlands in the
Fish Creek Valley, and revegetated upland landforms will diversify the post-mining topography
and habitat.

Figure 5-5 represents the conceptual topography after reclamation for the premature closure
scenario. The final configuration will be similar to the planed life of mine closure plan.
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5.3.1 Drainage

Site drainage was and remains eastwards down Fish Creek Valley to the confluence with
Fairbanks Creek and eventually to the Little Chena River. Melba and Monte Cristo Creeks,
Barnes, Pearl, Yellow Pup, Walter, Last Chance, and Solo Creeks are all named tributaries to
Fish Creek within the project boundaries. Post-mining drainage patterns will be similar in overall
gradient and direction (Figure 5-6).

Surface water within the pit catchment area will be diverted into the pit and combine with
groundwater inflows after pit dewatering ceases. Decant water from the TSF will be pumped to
the pit prior to closure along with draindown and seepage from the heap leaches. All water
collected within the pit will form a lake, eventually discharging into the groundwater system
(1430 fmsl) through the fractured bedrock and alluvium. The current pit lake water model
estimates 64 years for the pit to fill to its discharge elevation assuming average climate data.
(HydroGeoLogica 2019)

Surface water will be routed to the perimeter of the heap leaches to stabilized channels. In
limited events, water which does not evaporate or runoff on the surface will infiltrate the growth
media cover. Excess water will migrate through the rock on the pad and be absorbed with any
remaining seepage reporting to the sump of each leach pad. The sumps will drain by gravity to
the pit through pipes installed at closure.

Pearl Creek and Yellow Pup Creek will have tailings deposited in the lower reaches of their
drainage basin. In addition, a portion of the Yellow Pup drainage will be filled with waste rock.
Surface and groundwater will continue to flow from the drainage basins into the tailings
impoundment.

The area south west of the Admin area will be regraded to direct surface drainage to the pit,
while infiltrated water will ultimately report to Fish Creek through the fractured bedrock and
alluvium below the TSF. Surface drainage must be directed toward the pit because the closure
configuration of the TSF is higher than the Admin area, creating a low point. Consequently,
drainage must either be directed to the pit or a pond will potentially form against the TSF fill.

Pit lake formation is expected to stop at approximately 1430 fmsl, the intersection of the bedrock
with the alluvial/placer layer in the pit highwall. When water exceeds 1430 fmsl it will report
through the alluvium layer and drain subsurface gradually towards the toe-drain of the TSF. No
surface water is expected to flow from the closed TSF to the pit as grading directs water to the
spillway on the north abutment.

Construction of the Phase 1 Causeway divides, the North Pond into an upper and lower level.
Small channels will be graded into the upper level to control runoff and route stormwater to a
channel along the northwest boundary of the TSF. Figure 5-6 illustrates the proposed drainage
pattern through the TSF. Portions of the upper level may develop into wetlands over time in
areas where small amounts of water may concentrate seasonally or in areas of localized
settlement creating depressions that may temporarily impound water. Noting the ponded water
would likely occur in the spring when the surface soils are frozen or when they are saturated.

The lower level of the North and South Ponds includes construction of a wide-channeled,
sinuous, wetland area lake, with a large pool located near the spillway in the area of the current
Barge Pond. The causeway between the current North and South Ponds will be breached to
allow water to freely flow between the North and South Ponds. Currently a jetty separates the
barge pond from the North Pond, acting as retention dyke, but allowing subsurface water to
freely flow between North Pond and the Barge Pond. For closure, the barge jetty will be
breached allowing water to freely flow from the extreme south end of the TSF to the barge pond
and ultimately through the spillway. The meteoric water collected and conveyed through the
channels of the TSF closure cap may encourage wetland habitat creation.
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Snowmelt and stormwater will be routed throughout the mine site and be directed to either the
pit or the TSF. Water collected in the pit will eventually enter the groundwater aquifer, while the
water collected on the reclaimed TSF will discharge through the spillway (scheduled to be
completed in year 2021). Water will flow from the spillway into constructed wetlands on the
north side of the Fish Creek channel and continue to the WSR. Solo Creek and Last Chance
Creek will continue to discharge into the WSR. The WSR will discharge through the spillway at
the north end of the dam to lower Fish Creek at the eastern property boundary.

The TSF closure cap and the TSF spillway design will continue to be evaluated and approved
through the Alaska Dam Safety program.

In the event of the premature closure scenario, the drainage regime will be the same, however
the TSF will be in a slightly different configuration resulting in a larger pond downstream of the
Phase 1 Causeway (Figure 5-7).

Water management of TSF decant water, and heap leach seepage will be the same for both the
planned and premature closure scenarios. Decant water will be pumped to the pit prior to
closure to facilitate placement of cover on the TSF, while drains will be installed in the heap
leaches to collect and convey seepage water to the pit via gravity drains. The combined
seepage from the WCHL and BCHL is expected to be an average monthly flow of 510 gpm with
a peak rate of 1,152 gpm during August (HydroGeolLogica 2019).
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5.3.2 Pit Slope Stability

Pit slopes are designed to maintain safe operating conditions during mining. The pit has two
different rock types. In the upper reaches of the pit is schist, which is removed as waste rock.
Benches in the schist are 30-45 ft tall and have catch benches that are generally 20-40 ft wide.
The overall slope in the schist is generally in the range of 25-35-degrees. Underlying the schist
is the granite rock type where benches are 30-60 ft tall and have catch benches that are 15-40 ft
wide. The overall slope in the granite varies according to geologic conditions and is within the
range of 45-49 degrees overall.

Figure 5-8 illustrates a cross section of the final mine pit (post reclamation) with the pit lake
water level at 1,430-foot elevation. As the pit fills with water, the walls of the pit will be subject to
localized failures. While the pit is filling to its final elevation, the pore pressure will increase
within the pit walls creating unstable conditions. Once the pit lake reaches its final elevation, the
pore pressure within the pit walls will equilibrate resulting in stable pit walls and water will start
to flow through the fractured bedrock under the TSF.
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5.3.3 Acid Rock Drainage Potential

FGMI has evaluated overburden, ore, and waste rock for the potential to generate acid rock
drainage (ARD). The acid/base accounting analysis and humidity cell testing during baseline
studies indicated no potential for acid generation. Both static and kinetic testing of materials
indicates no potential for acid formation in the waste rock, open pit or tailings impoundment.
Results of analysis from baseline studies are further supported by the quarterly submittals of the
Fort Knox Mine Compliance Sampling Data.

Water quality will continue to be monitored and annual characterization of overburden, waste
rock, and ore will continue over the life of the operation and throughout final reclamation.
Historical data confirms there is low ARD potential. If FGMI becomes aware of acid formation
occurring or the potential thereof, the issue will be managed according to BMPs specific to ARD.
If routine characterization of material indicates a potential for acid rock drainage, then a specific
management plan for material handling will be developed by FGMI. This plan will be submitted
to ADNR and ADEC for approval, and the reclamation plan modified according to 11 AAC
97.240.

54 Public Access

Public access to the Fort Knox site will be restricted until both reclamation and closure are
complete after which FGMI will public access to the site will be managed and maintained by the
Alaska Department of Transportation. The existing Fish Creek road will remain to provide
access to the WSR. Roads to be left in place following completion of reclamation will be
determined by Fort Knox and ADNR.

Public safety is a principal concern in closure and reclamation of mining operations. The Fort
Knox pit high wall safety berms will remain in place to restrict access to the pit area. Generally,
berms 4-6 feet in height will be utilized to restrict access to the steeper highwall sections of the
pit and other potentially hazardous areas. Signs will be posted to provide additional warning of
potentially hazardous areas.

Pre-mining public easements or RS2477 trails that have been disturbed due to mining activities
are addressed with the ADNR Easement Section. Working with the ADNR, FGMI has identified
routes that provide equal or better access than the original trails. All impacted trails will be
reconstructed to reestablish access. Any future impacts will undergo the same process for
reestablishment.

55 Financial Assurance Release

As reclamation activities progress, FGMI will submit a request for partial bond release of the
reclamation financial assurance. FGMI utilizes the SRCE Model, to calculate the FA for
reclamation activities. Successful reclamation interpretation comes from Article 02 Reclamation
Performance Standards 11AAC97.200. Section 8 of this plan provides details and assumptions
for FA calculations.
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6 FACILITY SPECIFIC RECLAMATION AND CLOSURE

A comprehensive water balance model has been used to evaluate the reclamation alternatives
for specific facilities. Based upon the results of this evaluation, an overall, integrated water
management and reclamation strategy has been developed to ensure runoff and drainage water
quality will not adversely impact designated use standards in the receiving waters. In the long
term, the general reclamation activities described in Sections 4 and 5 are directed at creating
self-sustaining vegetation communities that will provide protection for water resources. The
objective of this strategy is to allow Fort Knox to achieve the designated post-mining land uses
as soon as possible after mining and milling are finished.

6.1 Water Management

The goal of the water management plan will be to protect desighated use standards in the
receiving water and protect life and property downstream. The closure strategy is based on
predictions from three models that contribute to the overall water inventory picture. The
Operations Water Balance is calibrated on a quarterly basis, the pit lake model is updated every
other year, and a closure water balance which is used to evaluate different closer
configurations. All the models go through a QA/QC process and are refined as necessary.

6.1.1 Receiving Water Beneficial Use

By default, natural waters in Alaska are protected for all designated uses established by
regulation. Prior to construction of the Fort Knox mine, baseline water quality in Fish Creek was
affected by naturally occurring iron, manganese, and arsenic as well as by extensive historic
alluvial placer mining operations, with seven parameters having values exceeding the state
maximum contaminant levels for drinking water, and three others just below those levels (CH2M
Hill 1993). Since construction of the mine, surface water quality in Fish Creek has improved, in
large part due to successful reclamation of pre-existing placer mining disturbance in the Fish
Creek drainage between the Fort Knox tailings storage facility and the WSR. It now supports a
robust population of grayling and burbot as noted in Section 3.4.

6.1.2 Mine Site Surface Water

The tailings impoundment is considered a treatment facility during operation and closure.
Excess water in the TSF is either recirculated through the mill or heap leach processing circuits
or treated and discharged into Fish Creek. There may be some constituents in which the pre-
existing condition of the groundwater and surface water in Fish Creek is of lower quality than the
criteria for discharge. As a result, site-specific criteria for some constituents that take into
account background conditions as outlined in 18 AAC 60.825 may be established.

Seasonal discharges through the TSF spillway will be routed to a wetland system developed on
the north side of Fish Creek. The wetland system will not be used as a means of treatment to
meet water quality standards. All water reporting to the wetlands will meet standards prior to
discharge from the tailings impoundment. When standards are achieved, the mine will enter the
post-closure monitoring phase. Incorporation of the wetland system will not influence the post-
closure monitoring period since it is planned to receive water that meets water quality
standards.

6.1.3 Mine Site Water Management Strategy Summary
Fort Knox utilizes an Operational Water Balance model that maps past and current water flows

throughout the site to predict future water volumes for water operations and management
purposes. The Closure Water Balance model was created by modifying the current Operational
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Water Balance model to reflect closure and post-closure site water flows and is described in the
Fort Knox Pit Lake Evaluation, 2019 Update (HydroGeolLogica 2019). A timeline of major
activities and the corresponding water transfers are summarized in Table 6-1 and Table 6-2.

Referencing the above noted Pit Lake Evaluation. Current water quality predictions
(HydroGeoloLogica 2019), estimate that the pit water will achieve water quality standards prior
to discharging into the ground water aquifer. A simple schematic showing water transfers and
long-term seepage collection routing is depicted in Figure 6-1.

In the event of a premature closure scenario, similar volume transfers would be required from
each facility as part of the closure sequence. Water transferred from the TSF will be slightly
greater in volume but slightly better water quality due to a reduction of RO brine in the TSF. The
volume increase (from the TSF) will be offset by a reduction of water transferred from BCHL.
Also, water quality from the volume transferred from the heap leaches would likely have less
effect on the pit lake due to reduced volume of constituents. The reduction of mined volume
(assuming the 2020 closure) will result in a smaller pit lake volume, however that will also be
offset by the scheduled construction of in-pit waste rock dump having not been constructed.

The key current, closure and post-closure water flows and water management activities across
the mine site designed to protect all designated uses in the WSR on Fish Creek and captured in
the Closure Water Balance are as follows (HydroGeoLogica 2019):

Current Water Flow Onsite

Current Operations through Mill Closure (2019 — 2021). The mine will continue to operate under
current conditions through 2021, with active mining in the current pit, leaching operations at
Walter Creek/Barnes Creek heap leach facilities, and milling/tailings deposition in the tailings
storage facility (TSF). The June 2019 bathymetric survey estimated the operational volume of
the TSF decant ponds (combined) at 5,872 acre-feet. Water treatment systems are operating to
discharge water off-site and reduce water inventory prior to closure. Production water from pit
dewatering wells was being treated by a reverse osmaosis (RO) system; currently, dewatering
water is being discharged off-site after blending with other discharge waters to meet discharge
permit standards.

An interception system collects TSF seepage water (and some groundwater) downgradient of
the TSF; a portion of this water is being treated by a second RO system as of February 2019 for
off-site discharge, while excess seepage water is recycled directly back to the TSF decant
ponds. A third RO system has been operating since June 2019. It treats decant pond water
directly for off-site discharge. The brine (concentrate) from the individual RO systems is
being/will be directed to the TSF decant ponds. The three RO systems will cease operation at
the end of 2027 or sooner depending on water management needs.

Pit Expansion and Mill Closure (2022)

During 2022, mining will continue; however, the milling operations will shut down. Planned
reclamation of the north TSF decant pond will be completed, and surface water diversion will be
initiated. Post 2022, mining of the open pit will continue and extend to the west into the Gilmore
expansion area. There will be a ridge of unmined material between the completed (eastern) pit
bottom and the development of a western pit bottom in the Gilmore expansion. Ore from the
Gilmore expansion will be placed on the BCHL for leaching. A portion of the waste rock from the
Gilmore expansion may be placed in the eastern pit bottom. Pit Lake (initial filling period; 2022-
2027)

During 2022, water from the TSF north decant pond may be transferred to the, eastern pit
bottom based on water management goals creating an initial ‘east’ pit lake. Runoff to the north
TSF area will be diverted and reclamation (growth media cover/revegetation) of this area will
continue. Pit dewatering will continue throughout this period as needed to provide slope stability
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and continued mining in the Gilmore area. However, some natural groundwater inflow, direct
precipitation, and pit wall runoff water will accumulate in the east pit lake. In 2027, the water
remaining in the TSF south decant pond is estimated to be 1,200 acre-ft and will be transferred
to the pit lake so that reclamation activities at the TSF may be completed.

Runoff to all areas of the TSF will be diverted, allowing for a dry closure of the TSF. TSF
seepage from the interception system will be pumped to the pit lake at this time; pumpback to
the pit will continue as long as necessary, until water quality standards are met. Mining will be
completed in the 2027. The pit lake will continue to fill up to the elevation of the ridge separating
the Gilmore west pit bottom, at which point the pit lake will overflow into the west pit area,
eventually combining to create a single pit lake.

Active Leaching (ongoing — 2030)

Leaching at WCHL and BCHL facilities will continue through approximately 2030. After the end
of economic leaching, an initial draindown from the HLP will be pumped to the pit lake for a
period of 2 to 3 months. After the initial transfer, residual draindown from the heap leach
facilities will gravity-flow from underdrains installed in the heap leaches to the pit throughout the
post-closure period.

Closure (2032 — post-closure period)

After the end of mining and active transfers to the pit lake, the pit lake will continue to fill with
water from natural discharges including: pit-area groundwater inflow, direct precipitation to the
pit lake, pit wall runoff, and runoff from disturbed/undisturbed areas above the pit rim that have
not been diverted. The pit lake is expected to fill over several decades up to the contact with the
Fish Creek alluvium, at which point the pit lake water is predicted to flow into the downgradient
groundwater. The final pit lake elevation will be controlled by contact with the alluvium,
estimated at an elevation of 1,430 ft fmsl.

A water balance for the premature closure scenario was not calculated to predict volumes or
timing for pit spilling. The LOM scenario accounts for larger catchment areas and water transfer
volumes. For the FA calculations the LOM transfer volumes were assumed, but timing of
transfer was initiated at time of closure, without the phased approach as shown in the schedule.
The volume of the pit is slightly less in the premature closure period; thus the pit may fill
marginally faster prior to discharging into the alluvium and fractured bedrock. Water quality
predictions were not estimated for the premature closure scenario, but the estimated load will be
less than the LOM WQ prediction due to reduction of seepage from heap leach transfers.
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Table 6-1: Pit Lake Transfer Summary — Life of Mine
UIEEHEE PEAeE Poﬁilfl'lr)aencsa;gtrs Sy-sl:tselr:nslgl:3 r%a;?lr? g Fac|i_l|i(i)a/l FzI'rL.alerf11 :fr:ars
Ac-ft
TSF to Pit 2022 2,032 - -
TSF to Pit 2023- 2026 2,459 - -
TSF to Pit 2027- 2030 1,000 2421 -
HLP Draindown and TSF seepage to Pit 2031 - 807 2,929
TSF seepage to Pit 2031- 2061 - 4,851 -
Table 6-2 Pit Lake Transfer Summary - Premature Closure
Transfer Period TSF Decant TSF Seepage I_—l_eap Leach
Pond Transfers | System Pumping | Facility Transfers
Ac-ft
TSF to Pit 2020 5,872 - -
HLP Draindown 2020 - - 2,929
TSF seepage to Pit 2020-2054 - 8,079
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6.2 Tailings Storage Facility Reclamation and Closure

The tailings impoundment and associated appurtenances are permitted under Waste
Management Permit 2014DB0002, Modification #2 by ADEC for operation, closure
(reclamation), and post-closure monitoring. Reclamation goals for the tailings impoundment are
as follows:

1. Establish upland habitat

2. Ensure that water quality meets applicable standards

3. Establish a productive post-mining land use (wildlife habitat)
Closure activities will begin when milling ceases.

6.2.1 Closure Sequence

1. Reclamation of the tailings impoundment will be integrated with the overall mine water
management strategy. Operational measures during the last two to three years of mill
production will be implemented to prepare for efficient closure of the tailings.

2. During operations, tailings will be deposited from the upstream face of the tailings dam in
order to create a “beach” along the dam. This will push the North Pond away from the dam,
reducing seepage through the dam and enhance the long-term stability of the dam.

3. Water in the TSF will be managed and reduced to allow waste rock to be placed on the TSF
surface after milling is complete. Water will be treated and discharged to reduce the volume
in the TSF to allow for additional waste rock cover and revegetation to occur.

4. During operations, use of fresh water for process make-up will be reduced or eliminated.
The goal at closure is to minimize the volume of water in the Barge Pond to the operational
minimum.

5. The TSF Pond water quality will improve as the impoundment fills with runoff from
precipitation. Water collected in the pond is expected to meet water quality standards soon
after revegetation.

6. Spillway construction is planned to be completed in 2021.

The Barge Pond will fill to the level of the spillway invert elevation allowing water to pass
through and migrate to the north wetlands complex. The source of fresh water will be
precipitation and runoff from areas upgradient of the tailings impoundment.

8. The surface of the tailings will be reclaimed to include upland (dry cover) vegetation.
6.2.2 Tailings Surface
The maximum elevation of tailings against the upstream face of the Tailings Dam is

approximately 1,557 fmsl. South of the Pearl Creek Causeway, tailings deposition will be
performed such that a low point is created in roughly the middle of the pond area.

The tailing deposition plan include the following objectives:

1. Accommodate tailing facility operations with planned construction.

2. Optimize tailing deposition and storage in the heads of the Barnes Creek and Walter Creek
drainages without trapping water on the north side of the Phase 1 Causeway.

3. Optimize tailing deposition South of Pearl Creek Causeway to fill in the deepest areas of the
pond and reduce the required depth of fill for the final closure cap.

4. Deposit tailings from the crest of the Tailings Dam embankment to minimize seepage and
buttress the upstream face for slope stability. As of Fall-2018, the final tailings beach to
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elevation 1556 fmsl has been deposited and is in the final configuration. The beach is
approximately 120" wide and extends the length of the embankment.

Once milling ceases a waste rock cover will be placed on tailings to provide positive drainage
creating a sinuous channel connecting the North and South basins to the Barge ponds, into a
single drainage (Figure 5-6). The channel width varies in width from 100 to approximately 200
feet and the length is approximately 9,000 ft. The depth of the channel will range from 1 to 5 ft
depending on the depth of tailings and waste rock deposition. The channel will be constructed
by placing waste rock on tailings, and grading growth media to accommodate drainage. The
south end of the channel is located near the head of Pearl Creek, it will cut through the rockfill
structure of the Pearl Creek Causeway and Barge Pond Jetty, connecting all three basins
together. The channel will maintain a small pond at elevation 1,552 or below based on the
spillway invert elevation.

The final TSF pond will fluctuate seasonally depending on precipitation and evaporation with an
average full pool elevation controlled by the spillway invert at 1,552 fmsl and a corresponding
surface area of the full pool pond is approximately 113 acres.

Upland vegetation will be established throughout most of the facility and will mainly be present
where the closure cover is above the embankment crest at 1557 fmsl. Reclamation of upland
areas will utilize the general reclamation techniques described in Section 5, with the addition of
at minimum 2 ft of waste rock overlaying the tailings. The Pearl Creek Causeway will be ripped
prior to growth media placement.

Growth media will be placed over the top of the waste rock cover (including Pearl Creek
Causeway) to encourage vegetative growth. If additional growth media is required to establish a
vegetative cover, the remaining growth media stockpiles will be utilized. This reclamation
method will provide suitable growth media, woody <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>