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1.0 INTRODUCTION

11 GENERAL

Mystery Creek Resources, Inc. (MCRI), current lessee and operator of the Nixon Fork Mine, has
been restoring the existing mining and milling facilities to full operations. MCRI is a wholly
owned subsidiary of Fire River Gold, a publicly listed mine company headquartered in
Vancouver, British Columbia, Canada. All mining activities will occur on existing unpatented
federal mining claims administered by the Bureau of Land Management (BLM). Work to date
has been accomplished under a Plan of Operations and Reclamation Plan approved by the BLM,
and various permits issued by the Alaska Department of Natural Resources (ADNR), and the
Alaska Department of Environmental Conservation (ADEC). MCRI commenced operation of
the gravity and flotation mill circuits in July 2011. Operational mill feed is from new ore mined
from stopes within the Crystal Portal and an existing 2000 tonne ore stockpile on surface that
was left by the last operator. MCRI intends to commission the CIL circuit upon receipt of
authorizations, tentatively anticipated in December 2011.

MCRI anticipates performing the following activities at the Nixon Fork Mine in 2011:

Mine and Stockpile Ore in mine and on surface stockpile (completed April — June 2011)
Commence processing of new ore (commenced July 2011).

Completion of CIL circuit (November 2011).

Commence cyanidation of fresh tailings (November 2011);

Reprocess existing tailings to recover residual gold (June 2012).

The goal of MCRI for 2011 is to maintain the Nixon Fork Mine in a manner that will assure the
protection of air, surface, and groundwater quality, restart mining and milling activities, and
commission the cyandiation processing of ore and reclaimed tailings. MCRI will perform the
following actions to insure compliance with existing permits:

e The procedures, methods, and schedules to be implemented for the treatment, disposal,
and or storage of process water.

e The control of surface and groundwater drainage from the facility and the surrounding
area;

e The control of erosion form the Tailings Storage Facility (TSF), Filtered Tailings
Disposal Storage (FTDS), and surface landfill;

e Continuation of control activities associated with the tailings disposal facilities including
but not limited to dust control, maintenance of the drainage diversion structures,
maintenance of all leakage control structures and processes, and maintenance of the TSF
including appropriate freeboard as specified by applicable permits;

e Continue monitoring and reporting activities of all active portions of the site including
the FTDS, TSF, and surface landfill as specified in the permit; and

e Complete reclamation and corrective action requirements as appropriate.
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This Monitoring Plan will assist MCRI with the establishment of operating procedures to ensure
the long-term protection of these natural resources. Periodic updates of the Monitoring Plan will
coincide with regulatory changes, five year reviews, process modifications, or anomalies noted
as a result of the monitoring activities prescribed in this plan. This Monitoring Plan is a
comprehensive facility wide plan that includes a description of the environmental monitoring
that will be performed at the Nixon Fork Mine. This plan does not cover internal mill process
monitoring of fluids not released outside the mill or resource assay work. To minimize
duplication of information, the Monitoring Plan works with the Plan of Operations (POO)
document, and although an effort was made to present applicable background information, the
reviewer may need to reference the POO for operation specifics to understand the rationale for
the monitoring contained herein.

MCRI is submitting this Monitoring Plan for the Nixon Fork Mine to the ADEC in accordance
with AS 46.03.010 et seq., 18 AAC60.015 et seq. and 18 AACS80.005 et seq. ADEC has stated
that they intend to forward this Monitoring Plan to other applicable regulatory agencies.

1.2  ADMINISTRATIVE INFORMATION

This section contains specific legal and corporate information about the applicant.

Corporate Information

Business Name: Mystery Creek Resources, Inc.

Address: 1200 West 73™ Avenue, Suite 1100, Vancouver, BC, Canada, V6P 6G5
Tel: (604) 267-3040

Fax: (604) 267-3042

Designated Facility Contact Person
Name: Will Beach

Title: Mine Manager

Telephone: 1-907-433-2410

Alaska Registered Agent

Name: J.P. Tangen

Address: 1600 A Street, Suite#310, Anchorage, AK, 99501
Telephone: 1-907-222-3985

Designated Contact Person for Regulatory Issues:

Business Name: Mystery Creek Resources, Inc.

Contact: Richard Goodwin, President and COO

Address: 1200 West 73™ Avenue, Suite 1100, Vancouver, BC, Canada, V6P 6G5

Tel:  (604) 267-3040
Fax:  (604)267-3042
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1.3 LOCATION AND SITE DESCRIPTION

The Nixon Fork Mine is located within the McGrath Mining District approximately 32 miles
northeast of McGrath and 8 miles north of Medfra in west central Alaska (Figure 1, Appendix
B). The mine site consists of federal and state mining claims that lie on either side of the line
between Township 26 South, Ranges 21 and 22 East, Kateel River Meridian (KRM). The mine
site is located in a northeast to southwest trending highland that reaches an elevation of
approximately 1500 feet (ft) (500 meters [m]) (Figure 2, Appendix B).

The existing Nixon Fork Mine area road network, airstrips, exploration areas, and other
improvements that have been made since the early 1900s are shown on Figure 3, Site Plan. The
mine is underground where the ore is accessed by the Crystal and Mystery Portals and milled at
the surface. The mill tailings during the previous years of operations were disposed off in the
zero discharge tailings impoundment shown on Figure 3. MCRI intends to reprocess these
existing tailings and new ore at a refurbished mill that will utilize a combination gravity,
flotation, cyanide leach and gold recovery. The milling operation will generate two types of
tailings based on the source of the ore and consistency of the tailings as described below:

1. Filtered Reprocessed Tailings: Existing tailings will be cyanide leached
generating “reprocessed tailings” that are filtered to a low moisture content and
placed (dry stacked) in a Filtered Tailings Disposal Site (FTDS) located near the
north end of the airport runway.

2. Filtered New Ore Tailings: New ore will be mined producing fresh tailings that
will also be cyanide leached and deposited in the FTDS.

In addition, it is possible that at times both the filtered reprocessed tailings and filtered new ore
tailings may be generated concurrently. MCRI intends to commence mining operations in 2011.

1.4  OBJECTIVES

The general types of monitoring described in this plan are: surface water quality monitoring and
compliance monitoring. The objective of the water quality monitoring is to collect data that
documents the current conditions related to potential historic mining impacts since mining has
been active in the project area since the 1920’s (i.e. Stamp Mill tailings at head of Ruby Creek).
The water quality monitoring will include collecting water samples at Mystery Creek, Ruby
Creek, and the Nixon Fork River. The objective for compliance monitoring also referred to as
“Operation and Closure Monitoring" is to ensure that MCRI operates and closes the Nixon Fork
Mine within permit limitations, minimizing impacts to the environment. As discussed below,
surface water and shallow groundwater, where collection is possible, will be monitored to
characterize the environmental performance of the facilities. Additional water quality or
operational monitoring of deep groundwater in the bedrock is not proposed at this time.
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20 SURFACE WATER QUALITY MONITORING

This section of the Monitoring Plan for surface water quality monitoring will provide
information on the following:

Monitoring locations and rationale;

Sampling procedures;

Parameters and analytical methods; and

Quality Assurance / Quality Control (QA/QC) Program.

2.1 MONITORING LOCATIONS AND RATIONALE

The surface water quality sampling program covers the surface waters nearest to the mine
operations, which include: Ruby and Mystery Creek, and the Nixon Fork of the Takotna River.
In the upper reaches of Ruby and Mystery Creek the flow is ephemeral and locally comprised of
isolated ponded water without connected surface flow. The monitoring locations for the surface
water sampling are presented on Figure 4 (Appendix B) and discussed in more detail below.

2.1.1 Ruby Creek

The down gradient surface water quality sample location (RC-1) for Ruby Creek was the most
upstream location with detectable stream flow during the June 2004 sampling event (Figure 4).
This sampling location monitors water quality below the proposed mining activities and historic
mining impacts as discussed below. In order to collect a sample that represented the flow through
the Ruby Creek basin and not ponded water in local low spots, visible flow was a criterion in
choosing an appropriate sampling location. Further, depending on flow conditions at later times
of the year, especially further into July, this location may not contain flowing water. Therefore,
future samples may be collected farther downstream at the first location of flowing water as
needed.

A second Ruby Creek water sampling location has been established for surface water quality
sampling. It is located farther up the Ruby Creek drainage as shown on Figure 4, just below the
spring near the historic stamp mill (RC-2). Sample location RC-2, while up gradient of the
current mining activities, is within an area of historic mining impacts. Due to the historic mining
activity and deposition of tailings in Crystal Gulch, there is no continuous stream flow above
human influence in this drainage. Even the springs that flow periodically at the head of the
drainage contact tailings from pre-1990 mining operations. Any water samples collected at the
spring during rain or spring runoff will represent the chemical signature of melting
snow/permafrost or local perched groundwater flow and would not be representative of the Ruby
Creek drainage basin farther downstream as measured at RC-1.

2.1.2 Mystery Creek

There are two proposed sampling locations on Mystery Creek: one (MC-1) approximately 250
meters downstream, and one (MC-2) approximately 200 meters upstream of the mine drinking
water in-take structure location shown on Figure 4. Samples collected previously (June 2004)
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were from an area just downstream of the drinking water in-take structure. The intent of
collecting the sample downstream of the in-take structure is to assess the quality of water in the
limestone geologic terrain below the mineralized limestone/monzonite contact, which crosses
Mystery Creek near the water intake structure. MC-1 monitors water quality below the existing
development rock dump and road fill below the Mystery Creek Portal. During the open water
season field water quality parameters will be measured approximately 150 feet downstream of
MC-1 for comparison to results at MC-1. The second sample location is planned upstream of the
existing mine facilities, water in-take and geologic contact zone. MC-2 will provide up gradient
surface water quality data.

2.1.3 Nixon Fork

The Nixon Fork of the Takotna River located approximately 4.5 miles downstream receives flow
from both Ruby and Mystery Creek. In order to assess the surface water quality of the first
significant receiving water body, samples will be collected from the Nixon Fork of the Takotna
River upstream (NF-1) and downstream (NF-2) of the confluence with Ruby Creek. The
approximate sampling locations are shown on Figure 2.

2.1.4 Intermittent Spring at Encino Gulch

An intermittent spring in Encino Gulch located below the FTDS will be sampled if flowing water
is present at the time other surface water quality samples are collected.

22 SAMPLING PROCEDURES

2.2.1 Sample Collection and Preservation

All samples will be collected in bottles provided by the analytical laboratory with appropriate
preservatives in the bottles. Field parameters (pH/temperature/conductivity) will be measured in
the field when weather conditions allow and in the mine laboratory during inclement weather.
Sampling procedures to preserve the integrity of the water quality samples will include:

e Collection of representative and undisturbed water from flowing portions of the stream,;

e Using new disposable sample collection equipment for each sample (i.e. gloves, tubing,
and 0.45 micron filter for the peristaltic pump); and

e Collection and documentation of field parameters at each location (except as noted
above).

After collection, the samples will be returned directly to the mine and placed in a refrigerator or
preserved with ice. If filtration is required, this will be performed at the mine before refrigeration
or preservation. The samples will then remain in a refrigerator or on ice until they are shipped, in
ice packed coolers, to the laboratory for analysis.
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2.2.2 Frequency

The Ruby Creek, Mystery Creek, and Encino Springs samples will be collected four times a year
(one winter sample and three evenly spaced samples occurring between May and October). The
Nixon Fork sample location requires the use of a helicopter or snowmobile, when conditions
allow safe access to the area. Therefore, Nixon Fork water quality sampling will be limited or
incidental to when a helicopter is at the mine on other business for MCRI. Access by
snowmobile will also be considered when snow conditions allow access without damaging
vegetation. The goal for the Nixon Fork samples will be once per year coincidental with the
availability of a helicopter or conditions that allow the use of a snowmobile at the site.

2.2.3 Shipping and Chains of Custody

Standard methods will be followed for shipping the collected samples including preservation in
coolers with ice, completing a chain of custody, and attaching seals to each cooler to detect any
potential tampering. Samples will be flown out of the mine in order to meet the shortest holding
times for analyses.

2.3 PARAMETERS AND ANALYTICAL METHODS

Tables 2-1 and 2-2 list the parameters and analytical methods that will be utilized for the surface
water samples collected at the Nixon Fork Mine. Trace metals will be analyzed for both total
recoverable and dissolved values. Due to the short holding time (48 hours) for analysis of
speciated NO3 and NO2 (nitrate and nitrite, respectively) and shipping limitations from the
Nixon Fork Mine, MCRI proposes to analyze for total NO3/NO2 as Nitrogen (N) after
preliminary characterization of these species. Any surface water sample that has a positive result
for cyanide will be reported to ADEC as soon as possible, but by no later than the end of the next
working day. Resampling for sample confirmation will occur as soon as is practicable.

24  QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

The Nixon Fork Mine QA/QC Program for the compliance monitoring is presented in Appendix
A. Samples will be submitted to a laboratory certified to conduct analysis in the State of Alaska.
The MCRI contract laboratory QA/QC program, incorporated into the Nixon Fork Mine QA/QC
Program, will be reviewed whenever there is a change in laboratories used for the monitoring
program.
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TABLE 2-1: MAJOR IONS - SURFACE WATER QUALITY SAMPLES

Parameter Method Units Method Practical Potential
Detection Limit ~ Quantitation Regulatory
(MDL) Limit (PQL) Criteria’

Major lon Chemistry

pH (field and lab) EPA 4500H Standard n/a n/a 6.5t0 8.5

EPA 4500B

Temperature (field) Elect. probe Degrees C n/a n/a

Conductivity (field SM2510B umhos/cm 0.477 1

and lab)

Settleable Solids Cone mL/L/hr n/a n/a

(field)

Total Dissolved EPA 2540C mg/L 3.1 10.0 500 mg/L

Solids

Total Suspended EPA 2540D mg/L 0.15 0.5

Solids

Turbidity (lab) EPA 2130B NTU 0.05 0.1 5 NTU above

background

Alkalinity, Total SM 2320B mg/L as CaCO; 3.1 10.0 Min. of 20

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Bicarbonate

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Carbonate

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Hydroxide

Calcium™P EPA 200.8 mg/L 0.062 0.2

Iron"*P EPA 200.8 mg/L 0.0124 0.04 1

Magnesium'*" EPA 200.8 mg/L 0.062 0.2

Potassium"* EPA 200.8 mg/L 150 500

Silicon™*" EPA 200.8 mg/L 62 200

Sodium™? EPA 200.8 mg/L 150 500

Note: (T&D) = Analyzed for total recoverable and dissolved

(1) Potential Criteria based on the 15™ percentile of the Ruby Creek hardness data to date (37.64).
umhos/cm is micromhos per centimeter

mL/L/hr is milliliters per liter per hour

mg/L is milligrams per liter

NTU is Nephelometric Turbidity Units

ug/L is micrograms per liter
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TABLE 2-2: MINOR & TRACE IONS - SURFACE WATER QUALITY SAMPLES

Parameter Method Units Method Practical Potential
Detection Limit  Quantitation Regulatory
(MDL) Limit (PQL) Criteria'®?

Minor lon Chemistry

Phosphorus, SM 4500P-  pg/L 62 200 0.1

Total B.E

Manganese' “” EPA 200.8  mg/L 0.31 1 0.05

Chloride EPA 300.0 mg/L 0.031 0.1 230 Chloride +
Sulfate cannot
exceed 250

Fluoride EPA 300.0 mg/L 0.031 0.1 1

Nitrate (as N) EPA 300.0 mg/L 0.0031 0.01 10

Sulfate EPA 300.0 mg/L 0.031 0.1 Chloride +
Sulfate cannot
exceed 250

Total Nitrite + EPA 4500 mg/L 10

Nitrate (as N) NO3F

Nitrite (as N) EPA 300.0 mg/L 0.0031 0.01 1

Cyanide, Total SM 4500 mg/L 0.0025 0.005 0.0052

CN-C,E

Cyanide (WAD)  SM 4500 mg/L 0.0025 0.005

Dissolved CN-I

Nitrogen, SM 4500 mg/L 0.0258 0.0500 pH and

Ammonia- NH3-G Temperature
dependent

Trace lon Chemistry's®?

Aluminum EPA 200.8 pg/L 6.20 20 87

Antimony EPA 200.8 ng/L 0.31 1 6

Arsenic EPA 200.8 ng/L 1.5 5 10

Barium EPA 200.8 ng/L 0.94 3 2,000

Bismuth EPA 200.8 pg/L 0.31 1 -

Cadmium EPA 200.8 pg/L 0.05 0.5 0.13/0.12

Chromium, Total EPA 200.8 ng/L 0.31 1 100

Copper EPA 200.8 pg/L 0.31 1 4.05/3.89

Lead EPA 200.8 pg/L 0.062 0.2 0.92/0.86

Manganese EPA 200.8 ng/L 0.31 1 50

Nickel EPA 200.8 pg/L 0.62 2 22.82/22.75

Selenium EPA 200.8 ng/L 1.5 5 5/4.60

Silver EPA 200.8 pg/L 0.31 1 07.6/0.64

Zinc EPA 200.8 pg/L 1.5 5 52.36/51.2

Mercury EPA 1631A  ng/L 50 1 50

Note: (T&D) = Analyzed for total recoverable and dissolved

(1) Potential Criteria based on the 15™ percentile of the Ruby Creek hardness data to date (37.64).

(2) Total recoverable/Dissolved criteria when a conversion factor is established in the 2008 Alaska Water Quality
Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances.
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3.0 OPERATION AND CLOSURE MONITORING

The operation and closure monitoring plans in this section are intended to meet the requirements
of the Multi-Sector General Permit (MSGP-2008), and the solid waste regulations 18 AAC
60.800-860, and include monitoring of materials placed in the FTDS, tailings impoundment,
development rock dump, and solid waste landfill. The monitoring and reporting activities will be
tracked through MCRI in-house personnel. Laboratory data will be managed using in-house
personnel with assistance from a MCRI consultant. Copies of inspection and sampling logs will
be filed in the MCRI project files for a minimum of five years.

The mine facilities where operation and closure monitoring activities are performed are
summarized in Table 3-1.

3.1 VISUAL MONITORING PROGRAM

The visual monitoring program will include inspections of the mine facilities or operations for
signs of instability, erosion, or chemical contamination. The mining facilities will be observed on
a regular basis, with MCRI employees encouraged to report conditions that could impact the
environment. Facilities operating under the solid waste and/or dam safety permits that will have
formally scheduled visual monitoring include: the FTDS, tailings impoundment, development
rock dump and solid waste landfill.

3.1.1 Filtered Tailings Disposal Site

Visual monitoring of the FTDS physical characteristics will be conducted on a daily basis by the
operational staff and noted in daily logs. Operation personnel will be instructed to look for
unusual signs of settlement, seeps, and erosion in the FTDS, as well as any unusual water color
or sheens. Annual inspections by the qualified engineer-of-record will be completed and
documented in a report. A qualified engineer will conduct formal Facility Safety Inspection
(FSI) using a checklist. The operational life of the FTDS is about 5 years, after which the facility
will be closed per the closure plan. Visual monitoring will continue per the closure plan
requirements.

Details for the visual monitoring of the FTDS are presented in Table 3-2.
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TABLE 3-1. OPERATION AND CLOSURE MONITORING SUMMARY
Monitored Sampling Point Comment/Purpose of Sampling
Operation/Facility
Filtered Tailings Disposal Site (FTDS or Dry Stack Area)
Filtered Reprocessed Mill Disposed of in FTDS | These will likely be
Tailings commingled.
Filtered New Ore Mill Disposed of in FTDS
Tailings
FTDS Collection Pond
Water in Pond (storm Pond Grab sample per specified storm event or as
water) water collects in pond.
Perched Groundwater Modified wells as | Groundwater within shallow unconsolidated

described in
Section 3.5.1

sediments above bedrock. The need for
groundwater monitoring will be based on
storm water sampling results.

Tailings Impoundment

Section 3.5.3

Slurried New Ore Mill Slurried and pumped to tailings impoundment.
Tailings

Pond Water Pond Water that collects in tailings pond.

Perched Wells/Seeps as Seasonally perched groundwater on bedrock
Groundwater/Seeps described in so wells typically dry. Seeps will be

monitored, if any.

Development Rock Dump

Rock Dump Bulk samples from dump for acid generating
and metal leaching potential.

Groundwater/Seeps Seeps (if any) Groundwater with shallow unconsolidated
sediments above bedrock. Wells are typically
dry so seeps will also be monitored, if any.

Storm Water Runoff Varies/Water Grab sample down slope of rock dump per

specified storm event.

Surface Water

RC-1; RC-2; MC-

Sampled quarterly as described in Section 2.0.

Terrestrial Wildlife

1; MC-2; NF-1;

NF-2; Encino

Gulch
Solid Waste Landfill
Seepage \ Unknown \ Sampling only if discolored seepage observed.
Other Monitoring
Revegetation Various Closure monitoring as needed (i.e. FTDS,
Monitoring tailings pond, roads, development rock dump,

etc.).

Impacts to Avian and Various Tailings pond and other areas as needed.
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TABLE 3-2. VISUAL MONITORING OF DISPOSAL AREAS PHYSICAL CONDITION

Item Personnel Scope Frequency Deliverable
Inspections Operational Visual Assessment Daily’' Daily log
Personnel Weekly” Weekly log
Facility Safety Qualified Detailed visual assessment Annually Comparable to dam
Inspection (FSI)  Engineer and review of placement safety format
records
Closure Qualified Review of design and Closure and as Report to MCRI and
Monitoring Engineer compliance with closure specified in the applicable regulatory
requirements closure plan agency

(1) Daily inspections completed on days when mechanical equipment is operating on the FTDS.
(2) Weekly completed inspections during warm weather or thawed conditions for periods when mechanical
equipment is not operating on the FTDS.

3.1.2 Tailings Impoundment

New ore tailings will be placed in the tailings impoundment as a slurry after the impoundment is
put back in to service. The reprocessed tailings (solids) will be analyzed for acid generating
potential, trace metals, WAD CN, and leaching potential and compared to the previous results to
evaluate trends in tailings composition. The solids will be analyzed using the ABA procedure
and the trace metals per the methods and frequency presented in Table 3-4. The leaching
potential will be evaluated per the MWMP, and the list of parameters presented in Table 3-5, as
long as the Net Potential Ratio (NPR) is 3 or greater based on the ABA results. If the NPR ration
is less than 3, then kinetic testing (Humidity Cell Testing) will be performed to further evaluate
the material. Results will be provided to ADEC and ADNR for evaluation prior to the
termination of each kinetic test.

3.1.3 Development Rock Dump

No geotechnical testing or inspection is anticipated for the development rock dump, except the
visual monitoring that will be conducted per the schedule in Table 3-2. Signs of instability or
erosion will be reported to a qualified engineer for consideration of further testing and solutions
for stabilizing the development rock dump.

3.1.4 Solid Waste Landfill

The solid waste landfill visual monitoring will be performed by operation personnel each time
waste is placed and covered in the landfill. Operation personnel will be instructed to look for
unusual signs of settlement, seeps, or erosion, as well as any unusual water color or sheens. A
qualified engineer will conduct the formal reviews on an annual basis. Visual monitoring will
continue per the closure plan requirements.

3.1.5 Wildlife

Operations personnel will be required to report any wildlife mortality observed at any of the
mine waste and solid waste facilities at the mine. Any wildlife mortalities detected, including any
Defense of Life and Property (DLP), will be recorded in a log maintained with the mine manager
and reported to the ADNR Office of Habitat Management and Permitting, Fairbanks, Alaska as
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specified in section 6.2. A log will also be maintained of wildlife sightings in the project area
that include bear, moose, caribou and larger furbearers such as wolves. However, operations
personnel will not log birds and other smaller wildlife typically observed in the project area.

3.2 GEOTECHNICAL MONITORING

The FTDS is planned to be active beginning the summer of 2011. Geotechnical monitoring of
the FTDS, tailings impoundment, development rock dump, and solid waste landfill is required
periodically to verify stability and to make sure that each facility is operated within the
geotechnical design parameters.

3.2.1 Filtered Tailings Disposal Site

The FTDS pile has been designed using soil strength parameters based on laboratory testing and
the site investigation conducted by MCRI. The filtered tailings pile is expected to be stable based
on its design parameters and with the design for the tailings to be placed directly on bedrock
within a shallow pit for containment. As a result, limited confirmation geotechnical testing,
consisting of moisture content, is proposed to compare the FTDS materials with the samples
used for design as specified in Table 3-3. A liner will be installed above a drain system beneath
the FTDS to collect any seepage or runoff water into a collection pond where the water can be
periodically tested. The drain systems’ primary function is to detect and sample any water that
may percolate through the stack and liner.

TABLE 3-3. FILTERED TAILINGS GEOTECHNICAL MONITORING

Test ASTM Frequency' Test Criteria and Design
Description Method Basis
Moisture D-2216 Daily for 2 weeks, then weekly, and repeat when Less than 15% and field
Content there is a feed stock change or if there is an capacity

exceedance of 15% moisture content.

(1) All samples will be grab samples collected at mill from the pile at the end of the filter belt.

Tailings placed in the FTDS will consist of less than 15% moisture content. Formal placement
and compaction criteria are not established or required for structural integrity, but some general
guidelines for placing the filtered tailings in the facility are important to maximize the reduction
of permeability of the tailings. In addition to the sampling program listed in Table 3-3, the
compaction program will include placing and spreading the tailings in lifts of 1 foot or less and
compacting the tailings lift with the available heavy equipment, either the end loader or bull
dozer, until compaction is achieved. The compaction at the FTDS will be visually assessed by
MCRI personnel on a daily basis. A qualified engineer will inspect the FTDS annually, during
the summer, until closure.

3.2.2 Tailings Impoundment

Geotechnical testing and inspection for the tailings impoundment will be conducted as outlined
in the Nixon Fork Tailings Dam Operations, Maintenance and Emergency Action Manual
(Section 5.0 and Table 3). Visual monitoring will be conducted per the schedule in Table 3-2. In
addition, thermistors installed in boreholes G04-1 and G04-2 will be monitored monthly. Signs
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of instability or erosion will be reported to a qualified engineer for consideration of further
testing and solutions for stabilizing the tailings impoundment.

3.2.3 Development Rock Dump

No geotechnical testing or inspection is anticipated for the development rock dump, except the
visual monitoring that will be conducted per the schedule in Table 3-2. Signs of instability or
erosion will be reported to a qualified engineer for consideration of further testing and solutions
for stabilizing the development rock dump.

3.2.4 Solid Waste Landfill

No geotechnical testing or inspection is anticipated for the landfill, except the visual monitoring
that will be conducted per the schedule in Table 3-2. Signs of instability or erosion will be

reported to a qualified engineer for consideration of further testing and solutions for stabilizing
the landfill.

3.3 GEOCHEMICAL MONITORING

Geochemical monitoring of the tailings and development rock is needed to confirm the previous
testing concerning the long-term leaching potential of mostly metals and acid generating
potential of the tailings and development rock. Three types of tailings will be disposed at the
mine: filtered reprocessed tailings; filtered new ore tailings; and slurried new ore tailings. The
first two types will be placed in the FTDS and the later possibly placed in the tailings
impoundment as slurry as shown in Table 3-1. MCRI plans on operating the mill and adding
material to the FTDS, TSF, and waste rock dumps. Geochemical testing will be performed in
accordance with the provisions of the following sections

3.3.1 Filtered Tailings Disposal Site (FTDS)

3.3.1.1 Reprocessed and New Ore Tailings — Solids Chemistry

The reprocessed tailings (solids) will be analyzed for acid generating potential, trace metals,
WAD CN, and leaching potential and compared to the previous results to evaluate trends in
tailings composition. The solids will be analyzed using the Acid-Base Accounting (ABA)
procedure and the trace metals per the methods and frequency presented in Table 3-4. The
leaching potential will be evaluated per the Meteoric Water Mobility Procedure (MWMP), and
the list of parameters presented in Table 3-5, as long as the NPR is 3 or greater based on the
ABA results. If the NPR is less than 3, then kinetic testing (Humidity Cell Testing) will be
performed to further evaluate the material. Results will be provided to ADEC and ADNR for
evaluation prior to the termination of each kinetic test.
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3.3.1.2 Reprocessed and New Ore Tailings — Pore Water Chemistry

Since the geotechnical data shows that there is limited risk that the tailings will generate drainage
water in the FTDS, MCRI has no plans at this time to perform pore water (interstitial water)
chemistry testing in the filtered tailings. The monitoring presented in this plan is a contingency
sampling plan that would be implemented if any one of two conditions is found during other
monitoring activities at the FTDS as follows:

1. Pore water chemistry monitoring would start if seeps are observed coming from the
filtered tailings at any time during or after placement: or

2. If the monitoring of storm water collecting in the collection pond has detections that
exceed applicable state water quality criteria or standards.

If either of these two above conditions is detected, MCRI will notify ADEC and the ADNR
Division of Mining, Land & Water, Mining Section and implement the sampling plan as outlined
in Table 3-6, Filtered Tailings Pore Water Chemistry. The frequency of sampling will be twice
per week for 4 weeks, then monthly and repeat cycle when, or if, there is a feed stock change. If
the results after the one month of sampling are lower than the applicable water quality criteria,
then a reduced sampling schedule will be discussed with ADEC and/or the sampling schedule
will continue on a monthly basis. Results of sampling shall be submitted to the ADEC and
ADNR Division of Mining, Land & Water, Mining Section.

A mister will be used to dispose of water that collects in the FTDS retention pond. The mister
will be directed over the tailings in the FTDS and no water from the retention pond will be
discharged outside of the lined FTDS.

3.3.2 Tailings Impoundment

New ore tailings will be placed in the tailings impoundment as a slurry after the pond is emptied,
liner inspected and repaired, and the impoundment is put back in to service. The reprocessed
tailings (solids) will be analyzed for acid generating potential, trace metals, WAD CN, and
leaching potential and compared to the previous results to evaluate trends in tailings
composition. The solids will be analyzed using the ABA procedure and the trace metals per the
methods and frequency presented in Table 3-7. The leaching potential will be evaluated per the
MWMP, and the list of parameters presented in Table 3-5, as long as the NPR is 3 or greater
based on the ABA results. If the NPR is less than 3, then kinetic testing (Humidity Cell Testing)
will be performed to further evaluate the material. Results will be provided to ADEC and ADNR
for evaluation prior to the termination of each kinetic test.
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Parameter Units Method

Sample Type and
Frequency

Modified Acid Base Accounting (ABA)

Paste pH Standard Units Standard

Sulfur-total (S) wt. % Modified ABA ,

Sulfide (S-) wt. % test Twice per week for 4

Sulfate(SO4) wt. % SOs (Lawrence, | weeks, then monthly

. 1989 and and

Total Inorganic Carbon (TIC) wt. % Canadian t evele wh
repeat cycle when

Carbonate (CO3) wt. % MEND report). there is feed stock

Neutralization Potential (NP) T CaCO3/1000 t change.

Acid Generating Potential (AP) T CaCO3/1000 t

Net Neutralization Potential (NNP) T CaCQO3/1000 t

Net Potential Ratio (NPR) T CaCQO3/1000 t

Long-term Leaching Potential

MWMP (1 mg/L NDEP (2 Twice per week for 4

weeks, then monthly
and repeat cycle when
there is feed stock
change

Kinetic mg/L See note (3)

Applicable if NPR

becomes < 3

Other Testing

CN, WAD mg/L SM4500- CN
I

Daily for 2 weeks
then twice per week
and

repeat cycle when
there is feed stock
change.

Notes: t = U.S. ton
(1) Meteoric Water Mobility Procedure (See Table 3-5 for Parameter List)

(2) NDEP = Nevada Department of Protection test procedure or other acceptable by ADEC.

(3) Humidity Cell Testing. American Society for Testing and Materials (1996), ASTM

Designation: D5744-96 Standard Test Method for Accelerated Weathering of Solid Materials Using a
Modified Humidity Cell, ASTM, West Conshohocken, PA, 13p. Results will be provided to ADEC and ADNR for

evaluation prior to the termination of each kinetic test.
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Parameter Method Method

Detection

Limit

(MDL)
pH unit 0.01 EPA 150.1
Alkalinity 1 mg/LL SM 2320
Bicarbonate 1 mg/L SM 2320
TDS 10 mg/L EPA 160.1
CN(WAD) 0.01 mg/L SM4500- CN 1
Cl 0.5 mg/L EPA 300
F 1 mg/L EPA 300
NOsas N 0.5 mg/L EPA 300
NOz2as N 0.5 mg/L EPA 300
Total Nitrates as N 0.5 mg/L EPA 300
SO4 1 mg/L EPA 300
Hg 0.0005 mg/L CVAAS
Ag 0.003 mg/L ICP-OES
Al 0.02 mg/L ICP-OES
As 0.01 mg/L ICP-MS
B 0.01 mg/L ICP-MS
Ba 0.002 mg/L ICP-MS
Be 0.001 mg/L ICP-MS
Ca 0.5 mg/L ICP-OES
Cd 0.002 mg/L ICP-MS
Cr 0.004 mg/L ICP-MS
Cu 0.003 mg/L ICP-MS
Fe 0.03 mg/L ICP-OES
K 1 mg/L ICP-OES
Mg 0.5 mg/L ICP-OES
Mn 0.01 mg/L ICP-OES
Na 0.5 mg/L ICP-OES
Ni 0.01 mg/L ICP-OES
Pb 0.02 mg/L ICP-MS
Sb 0.02 mg/L ICP-OES
Se 0.02 mg/L ICP-MS
Tl 0.03 mg/L ICP-MS
Zn 0.04 mg/L ICP-OES
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TABLE 3-6 FILTERED TAILINGS PORE WATER CHEMISTRY
Parameter Method Units Method Practical Potential
Detection Quantitation Regulatory
Limit Limit(PQL) Criteria (&2
(MDL)
Major lon Chemistry
Total Dissolved Solids EPA 160.1 mg/L 3.1 10.0
Iron EPA 200.7 | mg/L 0.0124 0.04 1
Minor lon Chemistry
Manganese EPA 200.8 | ug/L 0.31 1 0.05
Chloride EPA 300.0 | mg/L 0.031 0.1 230 Chloride +
Sulfate cannot
exceed 250
Nitrate (as N) EPA 300.0 | mg/L 0.0031 0.01 10
Sulfate EPA 300.0 | mg/L 0.031 0.1 Chloride +
Sulfate cannot
exceed 250
Nitrite (as N) EPA 300.0 | mg/L 0.0031 0.01 1
Cyanide (total) SM 4500- mg/L 0.0025 0.005 0.0052
CNCE
Cyanide (WAD) Dissolved | SM mg/L 0.0025 0.005 0.0052
4500CN-1
Nitrogen, Ammonia- SM mg/L 0.0258 0.0500
4500NH3-F
Trace lon Chemistry
Aluminum EPA 200.8 | ug/L 6.20 20 87
Antimony EPA 200.8 | ug/L 0.31 1 6
Arsenic EPA 200.8 | ug/L 1.5 5 10
Barium EPA 200.8 | ug/L 0.94 3 2,000
Bismuth EPA 200.8 | ug/L 0.31 1
Cadmium EPA 200.8 | ug/L 0.05 0.5 0.11/0.10
Chromium (total) EPA 200.8 | ug/L 0.31 1 100
Copper EPA 200.8 | ug/L 0.31 1 3.18/3.05
Lead EPA 200.8 | ug/L 0.062 0.2 0.64/0.62
Manganese EPA 200.8 | ug/L 0.31 1 50
Nickel EPA 200.8 | ug/L 0.62 2 17.96/17.91
Selenium EPA 200.8 | ug/L 1.5 5 5/4.6
Silver EPA 200.8 | ug/L 0.31 1 0.46/0.39
Zinc EPA 200.8 | ug/L 1.5 5 41.19/40.61
Mercury EPA 1631A | ng/L 1 50 50

(1) Potential Criteria based on the 15" percentile of the Mystery Creek hardness data to date (28.36).

(2) Total recoverable/Dissolved criteria when a conversion factor is established in the 2008 Alaska Water Quality
Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances.
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3.3.3 Development Rock — Solids

Development rock will be placed in the area down slope of the mill and will mostly consist of
limestone with lesser quantities of quartz monzonite. The purpose of characterization of the
development rock is to evaluate the potential for dissolution and mobility of certain chemical
parameters. The rock will be analyzed for acid generating potential, trace metals, and leaching
potential and compared to the previous results to evaluate trends in development rock
composition per the methods and frequency presented in Table 3-7. The leaching potential will
be evaluated per the MWMP as long as the NPR is 3 or greater based on the ABA results. If the
NPR is less than 3, then kinetic testing (Humidity Cell Testing) will be performed to further
evaluate the material. Results will be provided to ADEC and ADNR for evaluation prior to the
termination of each kinetic test.

TABLE 3-7 DEVELOPMENT ROCK GEOCHEMICAL TESTING - SOLIDS

Parameter Units Method Sample Type and
Frequency
Acid Base Accounting (ABA)
Paste pH Standard Units Standard
Sulfur-total (S) wt. % Modified ABA
Sulfide (S-2) wt. % test (Lawrence,
Sulfate(SO4) wt. % SO4 1989 apd Once per month for 4
Total Inorganic Carbon (TIC) wt. % I\C/Iiénl\? glfgport) months, then annually
Carbonate (CO3) wt. % ' thereafter.
Neutralization Potential (NP) T CaCO3/1000 t
Acid GeneratingPotential (AP) T CaCOs3/1000 t
Net Neutralization Potential (NNP) T CaCO3/1000 t
Neutralization Potential Ratio (NPR) T CaCQ03/1000 t
Long-term Leaching Potential Twice per week for 4
MWMP (1 mg/L NDEP (o weeks, then monthly
and
repeat cycle when there

is feed stock change

Kinetic mg/L See note (3) Applicable if NPR
becomes < 3

Other Testing

Notes: t = U.S. ton
(1) Meteoric Water Mobility Procedure

(2) NDEP = Nevada Department of Protection test procedure or other acceptable
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3.3.4 Evaporator Tank

A large evaporator tank addition to the existing mill is proposed as part of the cyanidation
process upgrades at the Nixon Fork Mine. Following cyanide destruct, excess WAD CN waters
from the mill will enter tank and be evaporated by misting. This water will not contain free
cyande but may contain WAD cyanide levels less than 1.0 mg/L. Soil monitoring around the
tank will be performed prior to winter shutdown of the evaporator. Soil samples will be
collected from around the tank and analyzed for WAD cyanide, nitrate, nitrite, and ammonia.
Since cyanide is rapidly degraded in the environment, the addition of nitrate, nitrite, and
ammonia parameters will monitor for breakdown products in soil. Prior to the start of evaporator
operations, all parameters will be collected to provide a WAD-CN, nitrate, nitrite, and ammonia
level in the material at the Crystal Portal bench.

3.4  TAILINGS IMPOUNDMENT WATER

Water in the tailings pond will be sampled prior to land application. For example, when the
existing tailings are reprocessed, the tailings pond will need to be emptied of water for inspection
and repair prior to receiving slurried new ore tailings. Water will also have to be applied to land
at closure. The parameters to be analyzed for each sampling event are presented in Tables 3-8
and 3-9. In addition, at least 90% of the samples will contain less than 10 mg/L of WAD CN and
none will contain more than 25 mg/L of WAD CN.

In the event that tailings impoundment water will be used in land application, samples will be
tested for the parameters and mass-based limits presented in Table 3-10 (see Appendix E for
derivation). Daily visual monitoring will be performed to ensure that runoff does not occur and
that vegetation is not adversely affected. Prior to land application, the mass loading for a specific
application area will be calculated as follows. To determine the maximum allowable loading,
take the mass-based limit from Table 3-10, subtract the previous loading to that area (in kg/acre),
and divide by the measured concentration in the Tailings Pond water (in mg/L), and then divide
by the factor 3.8 x 10 to make the unit conversions. The result gives the allowable amount of
water, in gallons that can be applied to the area. No land application area is to receive greater
than the allowable mass-based limit, with the exception of nitrate (NO3) as described in the
following paragraph.

As described in Appendix E, nitrogen uptake by plants allows for additional mass-based loading
of NOs;. Up to 50 kg/acre additional NOs loading (total mass based limit of 182 kg/acre) can be
accommodated. Additional monitoring will be conducted in the first year to verify uptake, as
follows. A total of 10 soil samples for nitrate levels will be collected from the land application
areas soon after spring breakup, or when a new land application area is started. Samples will be
collected from near the root zone of plants within the land application area. Samples will be
collected from near the same locations after the following spring breakup. The difference in
values, averaged over the application area, will indicate the mass loading of nitrogen that
occurred. The nitrogen uptake allowance for future land application events will be adjusted up or
down based on these results.
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TABLE 3-8. TAILINGS IMPOUNDMENT WATER SAMPLES - MAJOR IONS,
PARAMETER METHODS AND DETECTION LIMITS

Parameter Method Units Method Practical Potential
Detection Quantitation Regulatory
Limit (MDL) Limit (PQL) Criteria

Major lon Chemistry

pH (field and lab) EPA 150.1 Standard n/a n/a 6.5to0 8.5

Temperature Elect. probe Degrees C n/a n/a

(field)

Conductivity (field SM2510B umhos/cm 0.477 1

and lab)

Settleable Solids Cone mL/L/hr n/a n/a

(field)

Total Dissolved EPA 160.1 mg/L 3.1 10.0 500

Solids

Total Suspended EPA 160.2 mg/L 15 0.5

Solids

Turbidity (lab) EPA 180.1 NTU .05 0.1 5 NTU above
background

Alkalinity, Total SM 2320B mg/L as CaCO; 3.1 10.0 Min. of 20

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Bicarbonate

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Carbonate

Alkalinity, SM 2320B mg/L as CaCO; 3.1 10.0

Hydroxide

Calcium EPA 200.7 mg/L 0.062 0.2

Iron EPA 200.7 mg/L 0.0124 0.04 1

Magnesium EPA 200.7 mg/L 0.062 0.2

Potassium EPA 200.8 ng/L 150 500

Silicon EPA 200.8 pg/L 62 200

Sodium EPA 200.8 ug/L 150 500

Note: Analysis will be for dissolved parameters unless noted
(1) Potential Criteria based on the Ruby Creek average hardness of 65 mg/L.
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TABLE 3-9. TAILINGS IMPOUNDMENT WATER SAMPLES - MINOR & TRACE
IONS, PARAMETER METHODS AND DETECTION LIMITS

Parameter Method Units Method Practical Potential
Detection Quantitation Regulatory
Limit (MDL)  Limit (PQL) Criteria***

Minor lon Chemistry

Phosphorus, Total  EPA 200.8 png/L 62 200

Manganese EPA 200.8 mg/L 0.31 1 0.05

Chloride EPA 300.0 mg/L 0.031 0.1 230

Fluoride EPA 300.0 mg/L 0.031 0.1 1

Nitrate(as N) EPA 300.0 mg/L 0.0031 0.01 10

Sulfate EPA 300.0 mg/L 0.031 0.1 250

Nitrite-(as N) EPA 300.0 mg/L 0.0031 0.01 1

Cyanide (total SM 4500 CN- mg/L 0.0025 0.005 0.0052

dissolved) C.E

Cyanide (WAD) SM 4500 CN-I  mg/L 0.0025 0.005 0.0052

Dissolved

Nitrogen, SM 4500NH3-F mg/L 0.0258 0.0500 pH/Temperature

Ammonia- dependent

Trace lon Chemistry

Aluminum EPA 200.8 ng/L 6.20 20 87

Antimony EPA 200.8 pg/L 0.31 1 6

Arsenic EPA 200.8 ng/L 1.5 5 10

Barium EPA 200.8 pg/L 0.94 3 2,000

Bismuth EPA 200.8 png/L 0.31 1

Cadmium EPA 200.8 ng/L 0.05 0.5 0.05/(0.05)

Chromium (total) EPA 200.8 ng/L 0.31 1 100

Copper EPA 200.8 ng/L 0.31 1 1.28/(1.23)

Lead EPA 200.8 pg/L 0.062 0.2 0.16/(0.19)

Manganese EPA 200.8 png/L 0.31 1 50

Nickel EPA 200.8 pg/L 0.62 2 7.28/(7.26)

Selenium EPA 200.8 pg/L 1.5 5 5.0/(4.6)

Silver EPA 200.8 pg/L 0.31 1 0.07/(0.06)

Zinc EPA 200.8 ng/L 1.5 5 16.67/(16.30)

Mercury EPA 1631A ng/L 1 50

Note: Analysis will be for dissolved parameters unless noted

(1) Potential Criteria based on 15 percent of the Ruby Creek average hardness of 65 mg/L.

(2) Criteria (i.e. 0.20/(0.18)) show the total recoverable with dissolved criteria when a conversion

factor is established in 18 AAC 70.
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TABLE 3-10. TAILINGS IMPOUNDMENT WATER SAMPLES FOR LAND
APPLICATION - PARAMETER METHODS AND DETECTION LIMITS

Parameter Method Units | Method Practical Mass-Based Soil Based Cleanup
Detection | Quantitation | Limit (kg/acre) Standards
Limit Limit (18 AAC 75)°
(MDL) (PQL) mg/Kg

Aluminum EPA 200.8 | mg/L | 6.20 20 1.32 None established

Antimony EPA 200.8 | mg/L | 0.31 1 0.08 33

Arsenic EPA 200.8 | mg/L | 1.5 5 2.78 3.7

Cadmium EPA 200.8 | mg/L | 0.05 0.5 0.013 65

Chromium EPA 200.8 | mg/L | 0.31 1 1.59 250

Copper EPA 200.8 | mg/L | 0.31 1 9.27 3,300

Cyanide SM 4500 mg/L | 0.0025 0.005 2.65 27

(WAD) CN-I

Dissolved

Iron EPA 200.7 | mg/L | 0.0124 0.04 13.2 None established

Lead EPA 200.8 | mg/L | 0.062 0.2 0.12 400

Manganese EPA 200.8 | mg/L | 0.31 1 0.66 None established

Mercury EPA mg/L 0.19 13

1631A

Nickel EPA 200.8 | mg/L | 0.62 2 3.97 1,700

Nitrate- EPA 300.0 | mg/L | 0.0031 0.01 182 None established

Nitro