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E.1.0 INTRODUCTION

This appendix to the Midnite Mine Superfund Site Basis of Design Report (BODR) presents the
design information for the temporary water management ponds. The Midnite Mine Superfund
Site (Site) remedial action (RA) requires consolidation of the mine wastes into Pit 3 and Pit 4
and isolation of the wastes from groundwater and surface water infiltration. Under the current
water management system (WMS), Pit 3, Pit 4, and the Pollution Control Pond (PCP) are used
to store mine-impacted surface and groundwater prior to water treatment and discharge from
the Site (see Figure E-1). Temporary water management ponds (aka, storage ponds) will be
needed during RA construction to control and store the impacted water when the pits and PCP

are no longer available for water storage.

Proposed locations for these temporary storage ponds have been discussed with the Spokane
Tribe and the EPA. During those discussions, the Tribe expressed its desire that the storage
ponds be constructed within the existing fenced mine area (MA) boundary. This limits the
number of suitable locations for these temporary water management ponds. This appendix
describes the proposed sequence for construction, location, sizing, stability, and other

considerations for the temporary water management ponds.
E1.1 BACKGROUND

The RA will be performed in three main phases as described in Appendix D, during which time
mine impacted surface water and groundwater will be captured and stored pending treatment at
the operating WTP. Estimates of the water storage requirements during each RA phase are
presented in Attachment E-1 (Storage Pond Water Balance). As proposed, water storage will
occur at five different locations during the phased RA construction. These phases and locations
are shown schematically on Figures E-2 through E-5, and include the existing Pit 3, the existing
PCP, the new South Pond, the new West Pond, and the new Water Treatment Plant (WTP)
Ponds.

During Phase 1 construction, mine wastes will be consolidated in Pit 4 and impacted water from
the Site will be collected and stored in the PCP and Pit 3 as shown on Figure E-2. The major
change to the current WMS during and upon completion of Phase 1 construction is that Pit 4 will
no longer be used as a storage pond so that it can be backfilled with mine waste. The South
Pond will be constructed during Phase 1 so that it is available to store water during Phase 2 as

described below.

Appendix E - Water Management Ponds June 2015
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Phase 2 will commence with the backfilling of Pit 3, at which time Pit 3 will not be available for
water storage. During Phase 2, impacted water will be stored in the PCP and in a new lined,
temporary storage pond to be built immediately south of Pit 3 on the South Waste Rock Pile
(i.e., the South Pond; see Figure E-3 and Drawing 5-1). Upon completion of Phase 2 the only
significant volume of mine waste requiring excavation and consolidation will be that located in
the Central Drainage portion of the South Waste Rock Pile in the vicinity of the South Pond and
the PCP. As a result, necessary water-storage volumes at the end of Phase 2 will be
significantly reduced because much of the Site surface water runoff can be shed from the
remediated areas as clean water and discharged via local drainages to Blue Creek. The West
Pond will be constructed during Phase 2 after completion of cleanup of the upper and central
portions the Western Drainage so that it is available to store water during Phase 3 as described

below.

The South Pond will be removed at the start of Phase 3 so that the underlying and adjacent
wastes can be excavated and backfilled in Pit 3, and mine-impacted water will be stored in the
PCP and in a new smaller West Pond (see Figure E-4 and Drawing 5-1). The PCP and
associated mine wastes underlying and in the vicinity will be removed near the end of Phase 3
and consolidated in Pit 3. At the end of Phase 3, all the mine-impacted water will be stored in
the West Pond. .

Upon completion of Phase 3, all stormwater will be shed from the remediated areas as clean
water, and the only mine-impacted water requiring storage prior to treatment will be from the
Alluvial Groundwater Controls and from the dewatering wells installed in the consolidated
wastes in Pit 3, Pit 4, and the Backfilled Pits Area (BPA). It is anticipated that these flows will
gradually decrease as steady-state base flow (groundwater inflow) levels are reached in the pit
dewatering systems. The West Pond will remain operational until the volumes of mine impacted
water have reduced to the point where the equalization ponds at the new WTP are sufficient for
temporary water storage prior to treatment. Once flows have decreased to where the West
Pond is no longer necessary, it will be decommissioned and any impacted sediments that may
have accumulated within the West Pond and its liner system will be disposed of in a separate

cell on top of the Pit 3 waste containment area as described in Appendix D.

The designs for the South Pond and West Pond are shown in Section 5 of the drawings
contained in Volume Il of this report, and are summarized in this appendix. Designs for the

WTP equalization ponds are shown in Section 9 of the 60% design drawings. Section 9
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drawings have not been progressed past the 60% level as the WTP design is on hold until the

National Pollutant Discharge Elimination System (NPDES) permit is reissued.
The remainder of this appendix contains the following information:

o Demonstration that the design will attain the Performance Standards identified in the

Consent Decree (CD) that are relevant to the storage ponds.
e Design calculations, assumptions, and parameters including:

o Water balance calculations, estimates of required storage capacities, and

analysis of storage of construction water
o Embankment stability analyses
e Pond configurations and capacities
e Calculation of pond liner anchorage requirements
o Emergency overflow spillway requirements

e Green and Sustainable Remediation (GSR) considerations
E2.0 PERFORMANCE STANDARDS

The Performance Standards presented herein are defined in the Consent Decree Statement of
Work (CD SOW; EPA, 2011), and were developed to define attainment of the Remedial Action
Objectives (RAOs) of the Selected Remedy. The performance standards include both general
and specific standards applicable to the Selected Remedy work elements and associated work
components. All of the Performance Standards for the Midnite Mine RA, as well as a summary
of where or how they are addressed in the RD, are summarized on Table 4-6 of the BODR. The

general and specific Performance Standards related to the Storage Ponds are listed below.

Appendix E - Water Management Ponds June 2015
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Table E-1 — Performance Standards Applicable to Temporary Storage Ponds

Page 1 of 4
Performance
ﬁtar.ldard Performance Standard Comments
o.in CD
SOwW
2.3 General Standards Applicable to All Work Elements and Components of Work
2.3.15. E Removals and other The RA will be performed such that all water that
excavations conducted as potentially contacts mining wastes is captured and
part of the construction treated. To the extent practical, mine waste excavations
activities shall be performed | will be completed beginning at the upstream (northern)
in a manner that allows for end of the Western, Central, and Far Eastern Drainages
proper drainage from the and continued in a downstream direction. Excavation
excavated area. Drainage areas will be graded in a manner that contains surface
from Work Areas that may water runoff from excavation areas wholly within the
have come into contact with | excavation areas, from where it will either drain by
contaminants shall be gravity, or be pumped initially into Pit 3, and as
captured and conveyed to construction progresses, into various storage ponds
the WTP for treatment. No (described in this Appendix E) that will be constructed
drainage from Work Areas and ultimately to the WTP for treatment.
that may have come into Topography will be maintained throughout the RA
contact with contaminants construction activities such that clean water sheds away
shall be allowed to infiltrate from the work areas, and mine-affected water is captured
or discharge to natural before it can discharge to the downstream drainages.
drainages where water These details are described in the following design
treatment collection and appendices:
conveyance controls are not | Appendix D — Mine Waste Excavation and Containment
in place and operating. describes how excavations will be performed in a manner
to capture and contain potentially mine-affected surface
water.
Appendix E — Water Management Ponds describes how
the pits and temporary surface water impoundments will
be used to capture and store mine-affected water.
Appendix F — Surface Water and Sediment Controls —
provides the analysis and design of the surface water
(SW) and sediment controls for post-closure conditions
and for temporary channels installed during the RA
construction phases.
Appendix | — Water Treatment Plant describes how the
mine-affected water will be treated and discharged.
Appendix J — Influent and Effluent Pipelines describes
how the mine affected water will be conveyed to the WTP
and how the treated water will be conveyed to the
discharge location.
2.3.18 B.iv Any dewatering or diversion | The majority of excavation activities are expected to
of surface water and | occur above the water table. If groundwater is
groundwater shall be | encountered or if stormwater accumulates in the
performed in a manner that | excavations, the water will be contained and transferred
minimizes the release of | to temporary surface water impoundments (as described
sediments to the extent | inthis Appendix E) and ultimately treated at the WTP. All
practicable beyond the Work | sediments potentially contaminated by Site COCs will be
Area and limits harm to captured and consolidated in the pits with the mining
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Table E-1 — Performance Standards Applicable to Temporary Storage Ponds

shall be conveyed to and
treated at the water
treatment plant operating at
the time of conveyance.

Page 2 of 4
Performance
Star.ldard Performance Standard Comments
No. in CD
SOW
wetlands and surface water. | wastes. The surface water and sediment control
structures to be constructed in the excavation areas are
described in Appendix F. Sediment migration in the
remediated areas will be managed in accordance with the
Master SWMP (Appendix O).
2.3.24 All water requiring treatment | Surface Water — During the RA, surface water that

contacts mine wastes will drain to the mine pits or
temporary surface water impoundments (described in this
Appendix E) that will store the mine-impacted water. The
water in the impoundments will be conveyed to the
operating WTP via conveyance channels and pipelines.
The topography of the reclaimed areas will shed clean
water away from any wastes that are pending excavation
(i.e., during the phased RA construction activities), and
away from the consolidated wastes (upon remedy
complete).

Groundwater — During the RA, groundwater discharging
from seeps in the mine wastes will be captured and
conveyed the temporary surface water impoundments
(described in this Appendix E), and ultimately treated by
the operating WTP. Groundwater that accumulates in the
consolidated wastes in the pits and BPA will be captured
by groundwater extraction wells, and treated at the WTP.
These details are described in the following design
appendices:

Appendix D — Mine Waste Excavation and Containment
describes how excavation of mine waste will occur such
that potentially mine-impacted surface water is contained
within the excavations and transferred to the
impoundments.

Appendix E — Water Management Ponds describes how
the mine pits and temporary impoundments will be used
to capture and store potentially mine-impacted water.
Appendix F — Surface Water and Sediment Controls
describes the temporary and permanent structures that
will convey surface water and control sediments.
Appendix J - Influent and Effluent Pipelines describes how
mine-affected water will be conveyed to the storage ponds,
to the operating WTP, and discharged from the WTP
through the effluent pipeline to Lake Roosevelt.

2.4.2.3 B. Surface Water and Stormwater Management and Controls During Excavation

24.23.2B.v.

The Settling Defendants
shall develop a monitoring
program to ensure that the
concentrations of

To the extent practicable, all surface water that contacts
mining wastes within the MA will continue to be captured
during the RA activities and conveyed to the operating
WTP. These details are described in Appendix D — Mine
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Table E-1 — Performance Standards Applicable to Temporary Storage Ponds

Page 3 of 4

Performance
Standard
No. in CD

SOW

Performance Standard

Comments

contaminants in surface
water leaving the MA are
below those listed in Table
4-3. If concentrations are
greater than those listed in
Table 4-3, the water shall be
collected and conveyed to
the water treatment plant for
treatment.

Waste Excavation and Containment, in this Appendix E —
Water Management Ponds, Appendix F — Surface Water
and Sediment Controls. and Appendix J — Influent and
Effluent Pipelines, However, as noted in the ROD,
achievement of the surface water cleanup levels down
gradient of the MA will require a period for natural
attenuation to occur after the remedy is completed.
Therefore, the design does not include provisions to
capture and treat surface water down gradient of the MA.

The Site-Wide Monitoring Plan (SMP) in Appendix Q
defines the monitoring program that will be implemented
both during and following the RA to evaluate contaminant
concentrations in surface water down gradient of the MA.
The SMP defines the action levels that will be used
during the RA to evaluate if mine-related contaminants
are being released to surface water as a result of the RA
activities. The SMP also describes how surface water
will be monitored following the RA for comparison with
the cleanup levels listed on Table 4-3.

2.4.2.4 A. Temporary Facilities during Construction Activities

24.242A. During performance of the
Pits 3 and 4 Component of
Work, temporary facilities,
such as covers, runoff
controls, temporary sumps,
and water capture and
removal systems, shall be
provided, as determined in
the SWMP and RD. Water
requiring treatment shall be
conveyed as soon as
practicable to the WTP for
storage and treatment.

Design sections contained in this Appendix E (Water
Management Ponds), Appendix F (Surface Water and
Sediment Controls), Appendix J (Influent and Effluent
Pipelines); and the associated design drawings in
sections 5, 6, and 10 of Volume |l describe/illustrate how
surface water and impacted site water will be managed
upon completion of each major phase of construction.
Water will be transferred to the WTP as soon as
practicable in order to maintain capacity in the
impoundments for future storm events. In addition, the
Master SWMP included in Appendix O describes the
over-arching framework for how stormwater and surface
water will be managed to limit the release of sediment,
pollutants, and deleterious debris to downstream areas
during RAs.

2.4.2.4.2 C.iv. | Contaminated surface water
shall be captured and
treated in the WTP.

Excavation activities will be performed such that drainage
patterns are maintained to shed potentially contaminated
surface water to diversion channels and temporary
impoundments (described in this Appendix E), and
ultimately to the operating WTP. Appendix D (Mine
Waste Excavation and Containment) describes the
excavation activities. Appendix F - Surface Water and
Sediment Controls contains text, calculations, and
references drawings in Volume Il that show the
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Table E-1 — Performance Standards Applicable to Temporary Storage Ponds
Page 4 of 4

Performance
Standard
No. in CD

SOW

Performance Standard

Comments

temporary engineering controls (e.g., temporary drainage
channels) that will be constructed to capture and convey
contaminated water to the Water Management Ponds
described in this Appendix E. Water from these ponds
will be conveyed to the WTP for treatment.

2.4.3.3 Water Collection and Conveyance W

ork Component

24332A.

All water requiring treatment,
as described both above in
this table and in this
Component of Work, shall
be collected and then
conveyed to and treated at
the WTP operating at the
time of conveyance.

The temporary water management ponds described in
this appendix will be used to store potentially mine-
impacted water. This water will be conveyed to these
impoundments and then to/from the operating WTP as
described in Appendix J — Influent and Effluent Pipelines.

2.4.3.4 Water Storage and Treatment Work Component

243.428B.

Water treatment shall
minimize the need for water
storage, as determined
during RD.

Water storage ponds for attenuation of peak flows will be
required during RA construction and for some period of
time after construction while the hydrologic system
equilibrates to the remediated configuration. Sizing of
these temporary storage ponds are discussed in
Attachment E-1 to this Appendix. The impacts of WTP
flow capacity on the required water storage during

construction are also discussed in Attachment E-1.

E3.0 DESIGN CRITERIA

E3.1

STORAGE CAPACITY CRITERIA

As part of the RA, a new WTP has been proposed with the ability to operate year-round at a

maximum average daily rate of 500 gallons per minute (gpm). Prior to the start of Phase 2

construction when mine-impacted water will be stored in the South Pond, either the new WTP

will be operating, or the existing WTP will be winterized so that storage of water during a winter

shutdown period will not be necessary. This will significantly reduce the peak volume of water

stored at the Site from the levels currently reporting to the WMS. However, even with

continuous operation of either the existing or the new WTP, some storage capacity will be

required for Site water during RA construction when inflows temporarily exceed WTP capacity.

Appendix E - Water Management Ponds
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In addition, it is necessary to provide storage for impacted waters collected during maintenance

or unscheduled WTP shutdowns.

In order to provide a high degree of confidence that sufficient storage capacity exists to
accommodate mine-impacted waters during RA construction activities, the water management

ponds have been sized to accommodate:

1) The 100-year peak storage event. Based upon analysis of historical records, these peak

storage events are associated with wet periods during winter and early springtime.

2) Storage that would be required if the WTP experienced a complete shutdown and was

inoperable for six weeks during the peak storage event (Item #1 above).

The water balance calculations presented in Attachment E-1 discuss these design criteria and
their implications for water storage requirements. The assumption of a catastrophic six-week
shutdown period is considered to be an extreme event scenario. Although it is highly unlikely
that this would occur during the 100-year peak storage period, this level of conservatism
provides a high degree of confidence in the estimated storage volumes presented in this

appendix.
E3.2 SLOPE STABILITY CRITERIA

In addition to meeting the performance standards listed in Section E.2, the South Pond will be
designed in substantive compliance with criteria from the Washington State Department of

Ecology (WSDE) Dam Safety Program to the extent that they are applicable to a synthetically-
lined storage pond, which intermittently impounds water. Regulations governing jurisdictional

dams are provided at: http://www.ecy.wa.gov/programs/wr/dams/Regulations.html. Engineering

guidance for design and construction are outlined in guidance documents which are available

for download at: http://www.ecy.wa.gov/programs/wr/dams/GuidanceDocs.html.

Under the WSDE Dam Safety Program rules, both the proposed South and West Ponds will be
considered large, high-hazard structures. Both ponds, as currently designed, will have
maximum embankment heights of 50 feet or more. Although no permanently inhabited
structures exist downstream, a release of the impounded water to downstream areas could
result in significant economic and environmental damage. In addition, the CD SOW presents

guidance on factors of safety for geotechnical stability.

Appendix E - Water Management Ponds June 2015
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Specifically, the required minimum factors of safety against slope failure presented in Table E-2
were used in the evaluation of slope stability analysis results discussed in Attachment E-2 and
E-4.

Table E-2 — Design Criteria — Minimum Required Factors of Safety for Stability Analyses

Minimum Factor of

Minimum Factor of
Safety based upon

Minimum Factor of

Condition Safety from Consent Dam Safet Safety Selected for
Decree n satety Design
Guidelines
Static 1.3 1.5 1.5
Pseudostatic 1.0 1.0to 1.1 1.1
Post-seismic Stability N/A 1.0to 1.1 1.1

E3.3 ADDITIONAL DESIGN CRITERIA

Additional design criteria needed to substantially comply with requirements of the WSDE Dam
Safety Program, including emergency overflow spillway capacity and freeboard requirements for
flood routing during extreme precipitation events have been considered in design of the pond
configurations and accounted for when making capacity calculations. In accordance with
WSDE requirements, an emergency overflow spillway capable of passing water flows
associated with the 10,000 year storm was considered in the design of the South and West
Ponds. The intent is to provide assurance, in the extremely unlikely precipitation scenario which
results in the ponds being overtopped, that the overflows occur in controlled locations such that

a breach of the ponds within the impoundment will not occur and release stored water.

The emergency overflow spillway configurations shown for the South Pond and West Pond
design drawings are open-channel-type spillways with 5-foot-deep trapezoidal sections and a
10-foot bottom width. The South Pond is an off-channel impoundment and will have a relatively
small contributing area reporting to it during most of Phase 2 construction. Although the West
Pond is situated in-channel in the Western Drainage, clean runoff from the Pit 4 cover and other
upland areas will be diverted around the West Pond via the West Pond Diversion Channel and
the West Pond Diversion Berm as shown on Drawing 6-4 and described in Appendix F. These
upland diversions have been designed in accordance with criteria specified in the CD SOW
such that they can convey storm flows associated with the 100-year storm event without

suffering damage, and have the capacity to convey the 500-year storm event without

Appendix E - Water Management Ponds June 2015

100 Percent Design E-9



@ mwH.

overtopping. As a result, although the West Pond will be an in-channel impoundment, it also will

have a relatively small contributing area under all but the most extreme storm events.

Since the West Pond emergency overflow spillway is designed for an extremely large storm
event (approximately the 10,000 year storm), it was conservatively assumed that the clean
water diversion channel and berm will not be functional and all upland water will report to the
West Pond. Although the designed spillway dimensions are not needed to satisfy hydraulic
requirements to pass design flows, WSDE also requires a minimum spillway depth of 5 feet to
provide a minimum embankment freeboard of 5 feet above the spillway invert for a high-hazard
dam. Likewise, a spillway bottom width of 10 feet is not required to pass design flows, but was
selected based upon constructability considerations assuming the spillway excavation will be

performed using a medium-sized (e.g. Caterpillar D-8 or D-9) dozer.
E4.0 ENGINEERING DESIGN DRAWINGS

The engineering design drawings are contained in Volume Il of the BODR. The drawings

related to Storage Ponds include:

Appendix E - Water Management Ponds June 2015
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Table E-3 —Design Drawings — Section 5, Water Management Ponds

Sheet Description
Number
5-1 Storage Ponds General Layout
5-2 South Pond Grading Plan
5-3 South Pond Sump Plan
5-4 South Pond Sections
5-5 South Pond Emergency Spillway Grading Plan
5-6 South Pond Emergency Spillway Profile
5-7 West Pond Grading Plan
5-8 West Pond Sump Plan
5-9 West Pond Sections
5-10 West Pond Emergency Spillway Grading Plan
5-11 West Pond Emergency Spillway Profile
5-12 Typical Detail and Section (1 of 4)
5-13 Typical Detail and Section (2 of 4)
5-14 Typical Detail and Section (3 of 4)
5-15 Typical Detail and Section (4 of 4)
5-16 South Pond Details (1 of 4)
5-17 South Pond Details (2 of 4)
5-18 South Pond Details (3 of 4)
5-19 South Pond Details (4 of 4)
5-20 West Pond Details (1 of 3)
5-21 West Pond Details (2 of 3)
5-22 West Pond Details (3 of 3)

E5.0 STORAGE POND DESIGN CRITERIA AND FINDINGS

Below design criteria and findings for each of the proposed water management ponds are

discussed. These discussions include the following elements:
e Pond Location
¢ Pond Storage Requirements
¢ Pond Configuration and Capacity
e Stability
e Construction Details
e Operational Considerations
E5.1 SOUTH POND

The proposed location of the temporary South Pond is shown on Drawing 5-1 and Drawing 5-2.

The South Pond will be used for water storage during the Phase 2 construction (possibly 5

Appendix E - Water Management Ponds June 2015
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years). The configuration of the South Pond is shown in plan view on Drawing 5-2 and sections
are included on Drawing 5-4. Although seepage from this area is currently being collected in
the Pollution Control Pond (PCP) (where it is collected, transferred to Pit 3, then pumped to the
WTP for treatment), the South Pond will be constructed as a synthetically lined pond with
double containment and leak detection. The liner system will significantly reduce the potential
for increasing the saturation levels of the waste rock and foundation soils that could result in

reduced embankment stability.
E5.1.1 South Pond Storage Requirements

The results of water balance analyses performed to estimate the storage required during the 5
years of Phase 2 of construction when the South Pond will be operational are included in
Attachment E-1. A schematic of the WMS, showing flow components considered in the Phase 2
water balance analyses is included as Figure E-3. With the exception that Pit 3 will no longer be
available for water storage, the flow components are very similar to those shown on Figure E-2
for Phase 1. These flow components and the water balance analyses are discussed in greater
detail in Attachment E-1. The water balance analyses indicate that approximately 59,100,000
gallons of pond volume is needed to provide storage during the 100-year wet period, assuming
that the WTP is inoperable for six weeks during the peak pond inflow period. The water balance
analyses also indicate that under normal operating conditions, the pond will contain very small
volumes of water. If the plant is operational during the 100-year wet period, less than half of the
South Pond capacity (23,400,000 gallons) would be utilized.

E5.1.2 South Pond Configuration and Capacity

The South Pond is shown on Drawings 5-1 through 5-6. The pond will be constructed by
excavating waste rock from the SWRP to a crest elevation of 2,683 ft. The South Pond
configuration includes an emergency overflow spillway on the east side of the pond as shown
on Drawing 5-2. Assessment of the design storm used and estimation of design flows for the
emergency overflow spillway design followed WSDE Dam Safety guidelines and are provided in
Attachments E-8 and E9, respectively. The design calculations for the spillway are provided in
Attachment E-10. The emergency overflow spillway is an open-channel-type spillway with an
invert elevation at elevation 2,678 ft and a trapezoidal cross-section with a depth of 5 ft (as

required by WSDE) and a bottom width of 10 ft as shown on Drawing 5-15.

The pond will include a divider berm in the pond bottom at elevation 2,636 ft that effectively

forms two cells at low-water levels, allowing for maintenance of the pond while still maintaining
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the ability to operate in the other cell. The pond bottom in each cell will be sloped toward sumps
areas, with sump bottoms located at elevation 2,619 ft and 2,620 ft for the east and west sumps,
respectively. Figure E-6 depicts the stage-storage curve for the South Pond (shown on

Drawings 5-1 thru 5-4) and illustrates that:

¢ The “maximum capacity” (defined by WSDE as the storage capacity at the embankment

crest) for the configuration of the South Pond as designed is 80.3 million gallons (Mgal).

e The available capacity at the spillway inlet level located 5 feet below the crest is 66.9

Mgal.

o The effective storage volume of the South Pond is 63.8 Mgal assuming that 3.1 Mgal of
dead storage (corresponding to a pond elevation of 2,633 ft or a minimum pool depth of
14 feet) will be maintained in the pond bottom to accommodate variations in operational
flows and to provide ballast to prevent liner lift-out during high wind events. Calculations
were performed to estimate makeup water quantities needed to offset evaporation
losses and maintain dead storage. These calculations indicate that estimated low flows
from the WMS during Phase 2 of construction will be sufficient to maintain the water
levels needed for dead storage in the South Pond. These calculations were submitted

as an interim submittal to EPA on April 30, 2014 and are included as Attachment E-7.

Thus, the capacity of the current South Pond configuration shown in the figure is greater than

needed to achieve the design criteria of 59.1 Mgal.

E5.1.3 South Pond Stability

The input parameters and procedures used for, and results of slope stability analyses are
presented in detail in Attachment E-2. Safety-factor calculations against slope failure were
made for deeper-seated failures that had the potential to break back to within 20 feet of the
pond crest. Potential shallow failure surfaces, especially in the steeper portion of the lower
SWRP slope would have lower factors of safety, but would not impact the South Pond at the
proposed setback from the SWRP crest shown on Drawing 5-2. Post-earthquake analyses
using post-seismic strength parameters to represent loose, saturated materials were performed
for Cross Section 1 in Attachment E-2 as this was the only location where a significant amount
of this type of material exists at the waste rock foundation contact. The results of the stability

analyses are summarized in Table E-4. These results show that the minimum factor-of-safety
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design criteria for slope stability presented in Table E-2 are met in all cases for the proposed

South Pond configuration.

Table E-4 — South Pond Factors of Safety for Against Deep-Seated Slope Failures

Factor of Safety (FOS)

Static Pseudo-Static Post-Earthquake

1.5 Minimum FOS | 1.1 Minimum FOS | 1.1 Minimum FOS

Failure Surface Circular | Wedge | Circular | Wedge | Circular | Wedge
Cross-Section 1 1.6 1.8 11 1.1 1.2 1.2
Cross-Section 2 1.5 1.8 1.2 1.4 n/a n/a
Cross-Section 3 20 23 1.5 1.6 n/a n/a

E5.1.4 South Pond Construction Details

Design details for the South Pond are included on Drawings 5-3 to 5-6 and 5-12 to 5-19. ltis
proposed that the South Pond be constructed immediately upslope from the PCP by excavating
into the SWRP waste. Prior to excavation of the South Pond, existing Ore and Protore Piles 5
and 8 will be removed from the SWRP surface in the South Pond area and placed in Pit 4 as
part of Phase 1 construction. After removal of the Protore in this area, additional excavation of
SWRP material to depths of up to 70 feet will occur to create the pond. This will result in

significant unloading of the waste rock and foundation soils in the South Pond area.

The South Pond will be a double-lined with leak detection between the primary and secondary
geomembranes. The primary liner will consist of a textured 60-mil high density polyethylene
(HDPE) geomembrane overlying a synthetic geonet leak detection layer. The leak detection
layer will overlie a secondary liner constructed of a second HDPE geomembrane liner. Drawing
5-12 depicts typical construction details for this liner system. In order to comply with WSDE
Dam Safety guidelines, the South Pond will include and emergency overflow spillway configured
as shown on Drawing 5-2. Calculations associated with the spillway design are included as
Attachments E-9, E-10, and E-11.

As discussed in Sections E5.1.1 and E5.1.2, the South Pond will contain very little water beyond
the 14 feet of water maintained for liner ballast in each cell for most years when the WTP is
operating normally. Under these low-water operating conditions, wind uplift and anchor trench

capacity can become a concern. In order to address this concern, evaluations were conducted
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of the anchor trench capacity for the anchor trench configuration shown on Drawing 5-12, and of
potential wind uplift for both construction and low-water (dead-storage pool) conditions. The
analysis of anchor trench capacity is summarized in Attachment E-5 and the wind uplift analysis

is summarized in Attachment E-6.

These analyses indicate the proposed anchor trench design is more than adequate, and the
proposed 60-mil HDPE primary (upper) geomembrane has adequate strength to withstand
stresses induced by wind uplift. Although not accounted for in the design calculations, suction
vents are included in the design as shown on Drawing 5-14 to reduce uplift stresses on the
primary geomembrane liner due to wind-induced suction and/or high air temperatures
developing in the leak detection layer. In addition, ballast in the form of sand-filled HDPE piping
placed in the corners of the ponds is included in the design details to reduce the potential for
uplift, curve reversal, and excessive flexure at these critical locations. Details for the in-pond
ballasts are provided on Drawing 5-14. Due to the relatively short anticipated life of the South
Pond (approximately 5 years), additional protection for the HDPE geomembrane systems is not

warranted.
E5.1.5 South Pond Operational Considerations

The South Pond will be used for water storage during the 5-year Phase 2 construction period.
During Phase 2, water from the South Pond will be transferred to the WTP, treated, and either
discharged to Lake Roosevelt via the Blue Creek pipeline, or used for construction water as
needed for construction as described in the Water Source Identification and Development Plan
(Appendix T). Analyses were performed of potential scenarios for storing some portion of
impacted water during the spring inflow season for later use as on-Site construction water

during drier parts of the year. These analyses and their results are provided in Attachment E-1.

The results indicate that on-Site construction water during Phase 2 can be supplied by WTP
effluent if sufficient impacted water from the spring meltoff is stored in the South Pond prior to
beginning of the dry-season. Storage of impacted water for later treatment and use during the
dry-season construction will not affect the required active storage capacity of the ponds since the
water levels within the pond will be reduced to dead storage levels prior to the onset of the next

late winter/early spring high flow period.

Action leakage rates through the primary liner for the South Pond during operation were

proposed in an interim submittal to the EPA (MWH, 2014). A four-level system for action

Appendix E - Water Management Ponds June 2015
100 Percent Design E-15



@ mwH.

leakage rates and appropriate responses were proposed based upon a review of standards of
practice as defined by existing state regulations across the United States regarding action
leakage rates from surface impoundments, with particular emphasis placed on impoundments
containing mine-impacted waters or constructed for groundwater protection. The four levels,

based upon leakage rates measured in individual leak detection sumps, are:
e Level 1 Operating Leakage Rate (OLR) : <20 gallons per acre per day (gpad)
e Level 2 Increased Leakage Monitoring and Reporting (MR): >20 gpad, but <200 gpad

e Level 3 Leak Investigation and Action Plan (LIAP): >200 gpad, but <500 gpad and
enhanced inspection of downstream slopes of embankments for signs of saturations or

seepage.

o Level 4 Immediate Response Level (IRL): >500 gpad. Immediately implement enhanced
inspection of downstream slopes of embankments for signs of saturation or seepage,
determine the source of leakage, and prepare work plans and repair the pond, as

needed.

Additional discussion and information regarding the operation, maintenance, and monitoring of
the West Pond is provided in Appendix P.

E5.2 WEST POND

The location proposed West Pond is shown on Drawing 5-1 and Drawing 5-7. The West Pond
will be used for water storage beginning in Phase 3 of the RA and remain operational until post-
RA water management flows subside to the point where the equalization ponds adjacent to the
new WTP provide sufficient storage for the overall WMS. The configuration of the West Pond is
shown in plan view on Drawing 5-7 and sections are shown on Drawing 5-9. The West Pond
will be a double-lined pond with leak detection as discussed above for the South Pond in
Section E5.1.4. The West Pond will include and emergency overflow spillway configured as
shown on Drawing 5-7 and designed in accordance with WSDE Dam Safety guidelines.
Calculations associated with the spillway design are included as Attachments E-9, E-10, and E-
11.

The West Pond Diversion Channel will be constructed to route clean surface water flow from
upstream areas in the Western Drainage around the east side of the West Pond and route it to

the West Pond emergency spillway, as shown on Drawing 5-7. This diversion channel has
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been designed and sized to convey flows up to, and including those associated with the 500-
year, 24-hour storm event and is described in Appendix F. The West Pond Diversion Berm also
will be constructed uphill and to the north and west of the West Pond. This diversion berm will
divert clean surface water flows to the south of the West Pond and into the lower Western

Drainage. This berm is shown on Drawing 6-4 and described in Appendix F.

An emergency overflow spillway is included in the West Pond embankment at the left abutment

(i.e. the contact of the embankment crest with the east slope of the Western Drainage).
E5.2.1 West Pond Storage Requirements

Water balance analyses were performed to estimate the storage required during the years when
the West Pond is operational (assumed to be 10 to 15 years) and are described in detail in
Attachment E-1. A schematic of the WMS at the start of Phase 3 construction, which represents
the period of maximum flow to the West Pond, is shown on Figure E-4. A schematic of the
WMS upon decommissioning of the West Pond is shown on Figure E-5. The flow components

at these two stages are described in detail in Attachment E-1.

Operation of the West Pond is expected to be approximately 10 to 15 years. However, there is
a potential that the West Pond or some other water storage mechanism will be needed more
than 15 years after completion of RA construction. The West Pond is designed to be in
substantive compliance with WSDE Dam Safety Guidelines which were been developed for
permanent water retention structures. As such, there is nothing inherent in the design that
would limit the life span of the West Pond to 15 years if it is necessary to keep it in service for a
longer period of time. Regardless, if it appears that flows are stabilizing at a rate greater than
50 gpm and the WTP equalization ponds will not be able to provide sufficient contingency

storage, other longer-term storage measures will have to be considered.

The water balance analyses for the West Pond indicate that approximately 22,100,000 gallons
of storage volume will be needed at the start of Phase 3 when the West Pond is needed and
becomes operational. This volume includes storage of inflow from the 100-year wet period
assuming that the WTP is inoperable for six weeks during the peak pond inflow period. After
the first few years of operation, when the remaining mine waste in the Central Drainage has
been removed, all soil cleanup is completed, and additional stormwater can be shed clean from
those remediated areas, the storage volume requirement of the West Pond will decrease.
Under typical climate conditions and normal WTP operations, the West Pond will contain very

small volumes of water.
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E5.2.2 West Pond Configuration and Capacity

The West Pond is shown on Drawings 5-1, and 5-7 through 5-9. The pond will be constructed
using an embankment of compacted fill consisting of native soils excavated from the
impoundment footprint. The West Pond’s embankment crest elevation is 2,660 ft. The design
includes an emergency overflow spillway at the left abutment of the embankment as shown on
Drawing 5-7. Assessment of the design storm used and estimation of flows for the emergency
spillway design followed WSDE Dam Safety guidelines and are provided in Attachments E-8
and E9, respectively. The design calculations for the spillway are provided in Attachment E-10.
The emergency overflow spillway will be an open-channel-type spillway, with an invert elevation
at elevation 2,655 feet, and a trapezoidal cross-section with a depth of 5 feet (as required by
WSDE) and a bottom width of 10 feet as shown on drawing 5-15.

The pond bottom will be sloped toward a sump area, with sump bottom located at elevation
2,605 ft. Figure E-7 depicts the stage-storage curve for the West Pond (shown on Drawings 5-7
through 5-9) and illustrates that:

e The “maximum impoundment capacity” (defined by WSDE as the storage capacity at the

embankment crest level) is 32.5 Mgal.

e The available capacity at the spillway inlet level located 5 feet below the crest is 25.4

Mgal.

e The effective storage volume of the West Pond is 24 MGal assuming that 1.4 MGal of
dead storage (corresponding to a pond elevation of 2,619 ft, of a minimum pool depth of
14 feet) will be maintained in the pond to accommodate variations in operational flows
and provide ballast against liner liftout during high-wind events. Calculations were
performed to estimate makeup water quantities needed to offset evaporation losses and
maintain dead storage. These calculations indicate that estimated low flows from the
WMS during Phase 3 of construction will be sufficient to maintain the water levels
needed for dead storage in the West Pond. These calculations were submitted as an
interim submittal to EPA on April 30, 2014 and are included as Attachment E-7.

Thus, as depicted in Figure E-7 and the drawings referenced above, the capacity of the West

Pond as designed is greater than needed to meet the design criteria of 22.1 MGal.
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E5.2.3 West Pond Preliminary Stability

The input parameters and procedures used for, and results of slope stability analyses for the
West Pond are presented in Attachment E-4. These analyses were based upon borehole
information in the vicinity of the proposed West Pond site (which is currently buried under waste
rock of the SWRP), and pre-mine topographic mapping. Safety-factor calculations against slope
failure were made for deeper-seated failures that included the pond crest. Post-earthquake
analyses using post-seismic strength parameters to represent loose, saturated materials were
not performed for the West Pond. This is because any loose, saturated material that might exist
within the embankment footprint will be removed and replaced with suitably moisture-

conditioned compacted fill during construction.

The results of the stability analyses are summarized in Table E-5. These results show that the
minimum factor-of-safety design criteria for slope stability presented in Table E-2 are met in all
cases for the proposed West Pond configuration. It is recommended that the assumptions
made regarding foundation conditions and embankment and impoundment geometry be
reevaluated as waste rock removal exposes the native ground surface during Phase 1 and the

early stages of Phase 2 construction.

Table E-5 — West Pond Factors of Safety for Against Deep-Seated Slope Failures

Factor of Safety (FOS)
Static Pseudostatic
(1.5 Minimum FOS) (1.1 Minimum FOS)
Cross-Section 1 1.8 1.4
Cross Section 2 1.8 1.4

E5.2.4 West Pond Construction Details

Design details for the West Pond are included on Drawings 5-8 to 5-15, and 5-20 to 5-22. The
West Pond will be constructed by excavating soils from the impoundment area immediately
upstream of the West Pond and using them for construction of the West Pond embankment
across the Western Drainage. Use of material from the upstream impoundment area as a
borrow source will increase the West Pond capacity and reduce the required embankment

height and volume.

The West Pond will be synthetically lined with two geomembranes and a leak-detection layer
located between the primary and secondary geomembranes. The primary liner will consist of a

60-mil high density polyethylene (HDPE) geomembrane overlying a synthetic geonet leak
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detection layer. The leak detection layer will overlie a secondary 60-mil HDPE geomembrane

liner. Drawing 5-12 depicts typical construction details for this liner system.

As discussed in Sections E5.2.1 and E5.2.2, the West Pond will contain very little water, beyond
the minimum 14 feet of dead storage needed for liner ballast, when the WTP is operating
normally. As with the South Pond, wind uplift and anchor trench capacity can become a
concern under these low-water conditions. In order to address this concern, evaluations were
made of anchor trench capacity for the anchor trench design shown on Drawing 5-12, and of
potential wind uplift for both construction and low-water (dead-storage pool) conditions. These
anchor trench analyses are summarized in Attachment E-5 and the wind uplift analyses

summarized in Attachment E-6.

These analyses indicate the proposed anchor trench design is more than adequate, and the
proposed 60-mil HDPE primary (upper) geomembrane has adequate strength to withstand
stresses induced by wind uplift. Although not accounted for in the design calculations, suction
vents have been included in the design as shown on Drawing 5-14 to reduce uplift stresses on
the primary geomembrane liner due to high air temperatures developing in the leak detection
layer. In addition, ballast tubes in the form of sand-filled HDPE piping placed in the corners of
the ponds is included in the design details to reduce the potential for wind uplift, curve reversal,
and excessive flexure at these critical locations. Details of the in-pond ballast tubes are
provided on Drawing 5-14. Due to the relatively short anticipated life of the West Pond
(approximately 10 to 15 years), additional protection for the HDPE geomembrane systems is not
warranted. If the West Pond is required to remain operational significantly longer than
anticipated, replacement of the HDPE geomembrane liner system, or possibly even redesign

and replacement of the entire West Pond may become necessary.
E5.2.5 West Pond Operational Considerations

The West Pond will be used for water storage during the Phase 3 construction and following the
RA while the inflows of mine-affected water stabilize. The period of operation for the West Pond
is assumed to be approximately 10 to 15 years. During Phase 3, water from the West Pond will
be transferred to the WTP, treated, and either discharged to Lake Roosevelt via the Blue Creek
pipeline, or used as needed for construction as described in Appendix T. Analyses were
performed of potential scenarios for storing some portion of impacted water during the spring
inflow season for later use as on-site construction water during drier parts of the year. These

analyses and their results are provided in Attachment E-1.
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The results indicate water captured by the WMS during the Phase 3 dry-season construction
period will be sufficient to meet construction water needs, and additional storage prior to the onset

of the dry season will not be needed during Phase 3.

Action leakage rates through the primary liner for the West Pond during operation were
proposed in an interim submittal to the EPA (MWH, 2014). A four-level system for action
leakage rates and appropriate responses were proposed based upon a review of standards of
practice as defined by existing state regulations regarding allowable leakage rates from surface
impoundments, with particular emphasis placed on impoundments containing mine-impacted
waters or constructed for groundwater protection. The four levels, based upon leakage rates

measured in individual leak detection sumps, are:
e Level 1 Operating Leakage Rate (OLR) : <20 gpad
e Level 2 Increased Leakage Monitoring and Reporting (MR): >20 gpad, but <200 gpad

e Level 3 Leak Investigation and Action Plan (LIAP): >200 gpad, but <500 gpad and
enhanced inspection of downstream slopes of embankments for signs of saturations or

seepage.

o Level 4 Immediate Response Level (IRL): >500 gpad. Immediately implement enhanced
inspection of downstream slopes of embankments for signs of saturations or seepage,
determine the source of leakage, and prepare work plans and repair the pond, as
needed.

Additional discussion and information regarding the operation, maintenance, and monitoring of
the West Pond is provided in Appendix P.

E6.0 GREEN AND SUSTAINABLE REMEDIATION CONSIDERATIONS

Below are green and sustainable remediation (GSR) considerations for Appendix E — Water
Management Pond. GSR considerations were evaluated for: 1) Construction Materials
(characteristics and manufacturing considerations), 2) Construction Methods, and 3) Low

Impact/Sustainability measures undertaken during construction.
E6.1 CONSTRUCTION MATERIAL CONSIDERATIONS

The ponds will be double-lined with a leak detection system. The primary liner material is a 60-

mil HDPE geomembrane which is chemically compatible with the pond water and resistant to
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punctures and stress/strain conditions. These characteristics and the double-lined design will
help ensure the liners viability and protect the environment from release of impacted mine

water.

Site grading for these temporary storage ponds will be minimized to the extent possible to
reduce the required construction equipment operating time, greenhouse gas emissions, and fill

material.
E6.2 CONSTRUCTION METHODS

The construction equipment used for the storage ponds will be appropriately sized to reduce
fuel consumption and greenhouse gas emissions, and to minimize stormwater erosion during
these activities. Dust suppression also will be conducted in the work areas and on the access

roads to decrease visible dust related emissions.

The Stormwater Management Plan (SWMP; included in Appendix O) identifies Best
Management Practices (BMPs) and specific sediment control measures that will be employed
before, during, and after construction for both sediment and stormwater control. Aspects of

these BMPs support the green and sustainable features of the RA by effectively:

¢ Minimizing the transport of potentially contaminated surface water and sediments from
the MA

¢ Limiting damage to existing vegetation, wetlands, and surface water

¢ Diverting clean water around and away from the temporary storage ponds and
remediation activities (by regrading and contouring the surface, using stormwater control

BMPs, and temporary channels) thus preventing its potential contamination

o Segregating contaminated water from clean water to minimize the volume of stormwater

requiring treatment at the WTP

All of these activities decrease the impacts of the RA construction on the surrounding

environment and serve to limit short-term treatment of potentially contaminated stormwater.

The South Pond will be excavated into the mine wastes of the SWRP, and these materials are

scheduled for backfilling into Pit 4. Because this material has to be moved for the RA, the only
extra expenditure of resources is in placing and removing the liner when the pond is dismantled
at the end of Phase 2 operations. This will save significant fuel and labor expenditures over

excavation at an alternative unimpacted location where there would be environmental impacts.
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The West Pond will replace the South Pond and clean waters running off remediated areas
(e.g., the Pit 4 cover), will be channeled around this pond so that the new WTP only has to treat
impacted waters. Construction of the South and West Ponds reduce greenhouse gas emissions
by placing these storage areas within the mine area close to the sources of water, and by

segregating clean from dirty water so the WTP operations can be reduced.
E6.3 LOW IMPACT DEVELOPMENT/SUSTAINABILITY

A thoughtful approach was taken to determine the volume required for each temporary pond.
The storage ponds are a key component to the RA because they have the capacity to store
fluctuations in flow from maximum precipitation events, electrical disruptions and/or major
equipment malfunctions at the WTP inoperable. Grading will be conducted and channels
constructed to divert clean stormwater from entering the ponds and subsequently being treated
at the WTP. The SWMP (included in Appendix O) identifies BMPs and specific sediment control
measures that will be employed before, during, and after construction for both sediment and
storm water control so that contaminated media do not leave the Site during construction. The
Surface Water and Sediment Controls described in Appendix F will be used to shed clean water
away from contaminated areas thereby reducing the volume of mine-impacted water requiring
treatment. In addition, contaminated water will be retained in these double-lined temporary

ponds within the contaminated areas, thereby preventing recontamination of remediated areas.
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1.0 INTRODUCTION

This calculation brief presents the water balance analysis that has been prepared for the Midnite
Mine Superfund Site (Site) Remedial Design (RD). The purpose of the water balance analysis is
to provide estimates of water storage requirements during various phases of the Remedial
Action (RA) so that storage needed during the RA construction can be evaluated and designed
early in the Site RD effort.

1.1 BACKGROUND

This water balance was prepared using historical climate data and historical records from the
existing water management system (WMS). The water balance model was developed using the
commercially available dynamic systems simulation software, GoldSim 10.5 by the GoldSim
Technology Group (2011). The site-wide water balance model was developed to assess the
WMS for existing site conditions and determine storage capacity requirements at key phases of
RA construction activities.

Climate data are available from the Midnite Mine climate station (NWS Station No. 452913).
This station is a Remote Automated Weather Station (RAWS) that was installed by the U.S.
Department of Interior, Bureau of Land Management in approximately 1990. The period of
record for the Midnite Mine climate station is 1991 through 2013 (23 years). Climate data used
in the analyses included daily precipitation and daily evaporation from the Midnite Mine RAWS
climate station and was obtained from the Western Regional Climate Center (WRCC, 2012).
The WRCC manages data for RAWS climate stations for the western United States. Historical
records for the WMS operations were obtained from the Dawn Mining Company.

A schematic of the existing WMS at the site is shown on Figure 1. This schematic shows the
major sources of impacted water that are collected and transmitted to the existing Water
Treatment Plant (WTP). The existing WMS is discussed in more detail below.

1.1.1 Current Water Management and Flow Measurement Systems

In addition to showing the major sources of impacted water at the Site, the Figure 1 schematic
also indicates which flows are currently measured, and which flows are being collected, but are
not directly measured. The locations of flow meters are shown on Figure 1 and flow meter
information is provided in Table 1. Minimum, average, and maximum flow volumes over the
peak 6-week time period for key flow components are also shown on Figure 1. Generally, the
unmeasured flows at the Site are minor components in terms of their effect on total water
storage volumes.
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Table 1. List of Flow Meters for Existing WMS

Flow Meter
Designation Flow Meter Name Comments
on Figure 1
Western Drainage Seep
1 (WD)
Western Drainage Junior
2 Seep (WDJ)
Totalizing flow meter for flow from Western Drainage
3 Pump Green Pump Back to PCP
Totalizing flow meter for flow from Western Drainage
4 Pump Yellow Pump Back to PCP
Totalizing flow meter for flow from Western Drainage
5 Pump Red Pump Back to PCP
Pit 2 BPA pumping well flow meter, intermittent flow
6 GW-53 measured 1999 - 2000, well abandoned in 2000
Boyd Pit BPA pumping well flow meter, intermittent flow
7 GW-54 measured 1999 — 2001 and 2013 - 2014
Pit 2 BPA replacement pumping well flow meter,
GW-58 intermittent flow measured 2000 - 2001, and 2014
Pump House Seep (PHS) Not measured after 2004
Flow from Central (Restroom) Drainage Pump Back to
10 Dam Toe Seep (RS) PCP
11 PCP-1 (East) Totalizing flow meter for flow from PCP to Pit 3
12 PCP-2 (West) Totalizing flow meter for flow from PCP to Pit 3
13 Pit 4 to Pit 3 Intermittent flow
14 Pit 4 to WTP Totalizing flow meter
15 Pit 3to WTP Totalizing flow meter
Totalizing flow meter for flow from Blood Pool to Pit 3,
16 Blood Pool Pump Back not measured prior to 2010
17 East Seep (ES)
18 WTP Discharge (Effluent) Totalizing Flow Meter
Flows greater than 12 gpm are pumped to the Blood
Pool Pump Back and flows less than 12 gpm are
19 Far East Seep (FES) pumped to the Eastern Drainage Pump Back

The majority of the flow meters at the site are totalizing meters which report the volume of water
that has reported through the meter at any given point in time. For the purposes of the water
balance analyses, the total volume that has reported through the meters since the previous
measurement was is assumed to report on the day of the measurement, rather than assuming
the flow is distributed uniformly over the time interval between measurements. Although this
treatment of totalizing meter data causes some spikes in estimated storage volume and can
result in overestimation of daily flow rates, especially when a large increment of time has
elapsed between measurements, it can generally be expected to be slightly conservative as
loss terms (e.g. evaporation) from the storage ponds tend to be underestimated.

The components of the existing WMS at the Site include:
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The Pollution Control Pond (PCP). The PCP is a relatively small (5.9 Mgal), unlined
storage pond located below (south) of the toe of the South Waste Rock Pile (SWRP) in
the Central Drainage. Impacted water that is intercepted in the Western and Central
Drainages is routed to the PCP, from where it is pumped to Pit 3 for storage prior to
being transferred to the existing WTP for treatment. The volume of water transferred
from the PCP to Pit 3 has been measured on an intermittent (approximately weekly)
basis since April 1999 using totalizing flow meters. Water levels in the PCP are not
measured and recorded.

The Western Drainage, including the Western Drainage (WD) and Western Drainage
Junior (WDJ) seeps. These seep flow rates have been monitored on an intermittent
(approximately weekly) basis since April 1992. These seeps are collected and pumped
to the PCP in the Central Drainage.

The Dam Toe Seep. This seep emerges from the toe of the unlined PCP in the Central
Drainage, where it is collected and pumped back to the PCP. As such, it is a closed
system within the PCP and is not included in the water balance. The pumpback flow
rate has been monitored on an intermittent (approximately weekly) basis since April
1992.

The Submerged Seep. The pre-mine topography indicates the Central Drainage
channel originally bifurcated in the vicinity of the PCP, with the westerly fork extending
up into the Backfilled Pit Area (BPA) and the easterly fork extending to the Pit 3 area.
This Submerged Seep appears to emanate from the westerly fork of the Central
Drainage. Under normal operating water levels, the Submerged Seep emerges below
the PCP water surface (in this unlined pond) and the flow rate of this seep is not
monitored. However, this flow is indirectly accounted for in that it is a portion of the PCP
water that is pumped to Pit 3.

The Pumphouse Seep appears to emanate from the easterly fork of the Central
Drainage that extends toward the Pit 3 area. The flow rate of this seep is not monitored
on a regular basis.

Other miscellaneous flows associated with the PCP include precipitation, evaporation,
and a surface water runoff collection. These flows are not measured.

The East, Far East, and Blood Pool Seeps emerge in the East and Far East Drainages
and are pumped directly to Pit 3. The flow rates of the Far East and East Seep are
monitored on an irregular basis. The flow rate of the Blood Pool Seep is not monitored.
Three wells in the BPA (GW-53, GW-54, and GW-58) were pumped as part of a
hydrologic investigation of the BPA in 1999 and 2000. Well GW-53 was abandoned in
2000 and replaced with GW-58. Water extracted from these wells was routed to Pit 3.
Although flow rate records were not available for the transfer of water to Pit 3, the total
volume of water pumped over the dewatering period is available and was included in the
water balance model. BPA dewatering of the Boyd Pit in the BPA (by pumping from well
GW-54) was restarted during the summer of 2013 and dewatering of the Pit 2 in the BPA
(by pumping from GW-58) was restarted in the spring of 2014 as part of design
investigations for the BPA dewatering system and will be continued in the future. Flows
measured in 2013 from GW-54 were incorporated into the water balance since these
flows were measured during the time period covered by these analyses. Flows
measured after 2013 from GW-54 and GW-58 will be incorporated into subsequent
updates to the water balance analyses.

Pit 3 is the primary water storage unit for the Site. The primary outflow from Pit 3 is due
to pumping to the existing WTP. The volume of water in Pit 3 has been recorded by a
variety of means.
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10.

11.

12.

13.

1.1.2

¢ The volume of water pumped from Pit 3 to the existing WTP is measured on a daily
basis when the WTP is in operation with a totalizing flow meter. The existing WTP
typically operates four days per week, between early April and the end of October on
any given year, although this schedule varies greatly depending on the volume of
water requiring treatment.

o Historically, the water surface elevation in Pit 3 was measured on a daily basis when
the existing WTP was in operation using a series of staff gages. However, the rate
of water level rise is not available during the winter and early spring period when the
WTP is not operating.

e In 2010, a pressure transducer and data recorder were installed to provide water-
level data on a more continuous basis. These measured water levels were used in
conjunction with LIDAR and bathymetric topographic data obtained as part of the
Survey Design Investigation Report (Tetra Tech, 2010) to calculate the water storage
volumes associated with the pit water level measurements.

Other miscellaneous flows contributing to the volume of water in Pit 3 include: direct

precipitation, evaporation, surface water run-on, groundwater, and intermittent return

water from the existing WTP during startup of operations and plant upset conditions.

These flows are not measured.

Unlike Pit 3, Pit 4 has not been used to store impacted water collected at other areas on

site. Contributions of water to Pit 4 include groundwater flow, surface water run-on, and

direct precipitation. These sources are not measured directly. Outflows from Pit 4

include evaporation and pumping to the existing WTP. The volume of water transferred

to the existing WTP is measured on a daily basis when the WTP is in operation with a

totalizing flow meter. Water from Pit 4 also was pumped intermittently to Pit 3, primarily

in 1999, and also in 2010 as part of pit dewatering for hydrologic and pit-bottom
sediment investigations.

Historically, the water surface elevation in Pit 4 was measured on a daily basis at times

when the existing WTP was in operation using a series of staff gages. As with Pit 3, this

manual system of water level monitoring was replaced in 2010 with a pressure
transducer and data recorder to provide water-level data on a more continuous basis.

These measured water levels were used in conjunction with bathymetric data to

calculate the water storage volumes associated with the pit water level measurements.

The existing WTP receives water from Pit 3 and Pit 4 for treatment and following

treatment this water is released into the Eastern Drainage. The plant influent and the

effluent to the Eastern Drainage are measured on a daily basis using totalizing flow
meters. During startup and during upset periods of plant operation, water is returned to

Pit 3 from the existing WTP. The return water flow rate is not measured.

Existing Water Treatment Plant Operating Schedule

The existing WTP typically operates from early April through the end of October each year.
During operations, the WTP typically is run for 24-hours/day, four days per week at a maximum
average daily flow rate of approximately 500 gpm. The WTP is not operated for the remaining
three days per week. The annual WTP shutdown date can vary considerably depending on the
volume of water to be treated each year, with final water surface elevations at the end of the
treatment season ranging from 2,530 ft. to 2,566 ft. in Pit 3 and from 3,001 ft. to 3,007 ft. in Pit
4. During the winter shutdown period, water inflow to the pits is stored as described in the
preceding section until the following spring, when water treatment resumes.
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1.1.3 Proposed New Water Treatment Plant

The proposed new WTP will operate year-round and will be capable of treating water 24 hours
per day, 7 days per week. The capability of year-round water treatment will significantly reduce
the need for storage of impacted Site waters. Although it is assumed in the water balance
calculations presented in this appendix that the new WTP will have a capability to treat water at
an average daily rate of 500 gpm and operate on a seven-day-per week basis, there will not be
sufficient water available to treat at these rates for many parts of the year under typical
hydrologic conditions. In addition, as RA construction progresses and sources of impacted
water are remediated the total amount of water to be treated will be reduced from currently
existing conditions. Thus, WTP operations at 500 gpm under a 24 hour-per-day, 7-day-per-
week schedule will not be needed year-round for either currently existing or future conditions.
The necessary treatment capacity and storage requirements, once the new WTP is in operation,
are discussed in detail in the Section 2.0.

1.1.4 Water Storage Pond Volume Design Criteria

Even with continuous operation of either the existing or the new WTP at an average daily flow
rate of 500 gpm, some storage capacity will be required for Site water under existing hydrologic
conditions and during RA construction when inflows may temporarily exceed WTP capacity. In
addition, it is necessary to provide storage for impacted waters collected during maintenance or
unscheduled plant shutdowns.

In order to provide a high degree of confidence that sufficient storage capacity exists to
accommodate impacted Site waters during RA construction activities, the water management
ponds (also known as the storage ponds) have been sized to accommodate:

1. The 100-year peak storage event. Based upon analysis of historical records, these peak
storage events are associated with wet periods during winter and early springtime.

2. Additional storage that would be required if the WTP experienced a complete shutdown
and was inoperable for six weeks during the peak storage period.

The assumption of a catastrophic six-week shutdown period is considered to be a worst-case
scenario. Although it is highly unlikely that this would occur during the 100-year peak storage
period, this level of conservatism provides a high degree of confidence that the calculated
storage volume presented in this appendix will provide sufficient storage capacity for impacted
waters.

1.1.5 Proposed Phasing of RA Construction

The phasing of waste excavation and consolidation activities at the Site are discussed in detail
in Appendix D. The following discussion of construction phasing is in the context of its effect on
water management at the Site as RA construction progresses. Schematics showing the WMS
during the early stages of the various phases of RA construction and upon completion of RA
construction are presented in Figure 2 to Figure 5. Minimum, average, and maximum flow
volumes over the peak 6-week period for key flow component are also presented in Figure 2 to
Figure 5.

Mine waste excavation and placement within the waste containment areas are divided into three
phases:
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Phase 1 — Work will include excavation and placement of mine wastes in Pit 4. Primary
objectives for this phase of work include:

(1) Preparation and construction of the site access road and construction support
facilities, including the WTP site. The construction support zone and WTP footprints
will require soil cleanup prior to construction of these facilities.

(2) Initial processing of drain materials from the HSWRP

(3) Consolidation of Ore/Protore Piles within Pit 4

(4) Excavation of the South Pond and parts of the SWRP, with consolidation of
excavated materials in Pit 4.

Impacted water from the Site will be collected and stored in Pit 3 during this phase.
There will be little change in the current WMS during and upon completion of Phase 1
construction except for the addition of groundwater collection from alluvial groundwater
collection systems, pumping of water directly from the BPA to Pit 3, and transfer of water
from Pit 3 to the WTP for treatment and use as construction water as needed for Phase
1 construction. Alluvial groundwater will be collected from the Western, Central, and
Eastern Drainage groundwater control systems that will be constructed at the start of
Phase 1, and will be stored in the PCP until the PCP is decommissioned at the end of
Phase 3. These alluvial controls systems are described in Appendix G. Historically,
water from the BPA overflowed the limits of the pits and is thought to flow at the waste
rock — native soil contact and contribute to flow in the submerged Seep, and possibly the
Western Drainage and Pump House Seeps (WME, 2013). With the onset of dewatering
in the BPA, water from the BPA will now report directly to Pit 3, rather than to Pit 3 by
way of seepage into the PCP. As such, BPA pumping is not expected to affect the
volume of water requiring storage, but rather the pathway it takes to get to the storage
pond. Water in Pit 4 will continue to be removed during Phase 1 via the underdrain
dewatering system and a waste dewatering system described in Appendix D. Water
removed from Pit 4 during this phase will be transferred to Pit 3 or will be intermittently
transferred directly to the WTP, treated, then discharged. Upon completion of Phase 1,
Pit 4 will be completely covered and revegetated.

Although it is likely that the surface water runoff from the completed Pit 4 surface cover
will be routed around the waste areas and released to surface water drainages down
gradient of the Site, this potential reduction to the impacted water storage requirement at
the completion of Phase 1 has been neglected in water balance calculations of Phase 2
storage requirements. For water balance modeling purposes, this reduction in flow is
conservatively assumed to not occur until the beginning of Phase 3.

Phase 2 —Work includes regrading the Backfilled Pits Area (BPA) and Area 5 (located
between Pit 3 and Pit 4), and excavation and placement of mine wastes in Pit 3. Pit 3
will be dewatered at the start of Phase 2 and will no longer be available for water
storage. Impacted water from the Site will then be stored in a lined, temporary storage
pond located immediately south of Pit 3 on the South Waste Rock Pile (i.e., the South
Pond). During Phase 2, water from the South Pond will be transferred to the WTP,
treated, and either discharged to Lake Roosevelt via the Blue Creek pipeline, or used for
construction water as needed for construction as described in the Water Source
Identification and Development Plan (Appendix T). A primary objective of the Phase 2
work is to remove all waste from, and meet soil and sediment cleanup standards in the
Western and Eastern Drainages so that surface water runoff in these drainage basins
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can be released to Blue Creek without retention and treatment at the new WTP, which
will replace the existing WTP at the start of Phase 2. This timing for the new WTP
assumes that the NPDES permitting will occur in a timely manner to allow for the
construction of the new WTP during Phase 1. If that is not the case, the existing WTP
will be winterized so it can operate year around. In addition, the final surface cover will
be completed over portions of the BPA, Area 5, part of the Pit 3 catchment area, and
other portions of the Central Drainage catchment area.

Upon completion of Phase 2, the only significant volume of mine waste requiring
excavation and consolidation will be that located in the Central Drainage portion of the
South Waste Rock Pile in the vicinity of the South Pond and Pollution Control Pond
(PCP). At that point, the South Pond can be decommissioned and replaced with a
smaller, temporary, lined retention pond in the Western Drainage (the West Pond) while
Phase 3 of the remedial construction proceeds in the remaining areas in the Central
Drainage.

Phase 3 — Work will include excavation and relocation of remaining mine wastes in the
Central Drainage to the upper portion of the Pit 3 waste containment area. Demolition
and removal of temporary support facilities in the construction support zone (CSZzZ) and
other areas of the Site will occur near the end of Phase 3.

During Phase 3, impacted water collected at the Site will be stored in the West Pond.
Water stored in the West Pond during Phase 3 will be transferred to the WTP, treated,
and either discharged to Lake Roosevelt via the Blue Creek pipeline, or used for
construction water as needed for construction as described in Appendix T.

It is possible that shallow groundwater may interact with surface water within the
drainages after removal of mine waste and contaminated surface material in some
areas. Prior to completion of a remediation area, shallow groundwater will be evaluated
by excavating a series of shallow test pits in areas where there appears to be potential
for near-surface groundwater or seeps. If groundwater is observed in a trench, samples
will be collected and assessed relative to cleanup levels as discussed in Appendix O. If
shallow groundwater is identified that does not meet cleanup standards, it will be
collected and conveyed for treatment to minimize the co-mingling of contaminated water
with clean water to the extent practicable. Although the extent of shallow groundwater
needing collection and treatment cannot be known with certainty until waste removal
operations have removed mine waste from the surface, flow components for residual
seeps from the Eastern and Western Drainage have been added to the water balance
for Phase 3, as shown on Figure 4, to account for potential seep flows from these areas
after mine wastes have been removed. Residual seeps from the Eastern and Western
Drainage will be collected and stored in the PCP and West Pond respectively.

Upon completion of Phase 3, it is anticipated that flows to the water management
system will gradually decrease as steady-state base flow (groundwater inflow) levels are
reached, at which point the PCP and West Pond will be decommissioned and only the
equalization ponds at the WTP plant site will be needed for storage of impacted water.
In the long term, it is possible that flushing of the alluvial aquifer will improve water
guality in the Western Drainage, Central Drainage, and Far East Seep Drainage to the
point where collection and treatment of this water will no longer be necessary. Residual
seeps that may require long-term collection and treatment in the Eastern, Central, and
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Western Drainage have been included in the water balance for future conditions (i.e.
after completion of Phase 3) to account for potential future seep flows from these areas.
The West Pond will remain in operation until flows in the water management system
have reduced to the point where there is no longer a need for this storage facility. Once
flows have decreased to where the West Pond is no longer needed, it will be
decommissioned. Contaminated material from the West Pond, including any impacted
sediment that may have accumulated within the West Pond and the West Pond liner
system will be disposed of in a separate cell on top of the Pit 3 waste containment area.

2.0 DESCRIPTION OF ANALYSES

The inflow hydrograph of impacted Site waters to Pits 3 and 4 is a key component for
calculating the required storage capacity. As discussed in Section 1.1.1, pit water level
measurements have historically been made while the WTP is in operation, but not during the
shut-down period which typically lasts 5 months or more. As a result, although it is possible to
calculate the amount of water that has accumulated during the shutdown (using existing
bathymetric and LIDAR topographic data of the pits), it is not possible to calculate inflow rates
based upon water level measurements. Therefore, a water balance model was prepared for the
Site that uses, to the extent possible, measured flow rates from major water sources. Other key
water sources are estimated from site-specific meteorological data and from groundwater inflow
estimates that were made as part of previous investigations (URS, 2002, MGC, 2011). Specific
design scenarios analyzed as part of storage pond water balance modeling include:

1. An analysis of variations in water storage under historic operating conditions.

2. Analyses of storage requirements using the proposed capacity and operating schedule
for the new WTP.

3. An analysis of the sensitivity of water storage requirements for alternate WTP operating
schedules and plant capacities.

4. An analysis of the effect of key impacted water sources on water storage volume
requirements. The results of this analysis were used to evaluate the change in storage
requirements at the end of each phase of RA construction as the source areas are
remediated. At that point the impacted water sources from the remediated areas are
assumed to be clean and no longer contribute to the impacted water stream requiring
storage, except for potential future residual seeps.

5. Analyses of potential scenarios for storing some portion impacted water during the
spring inflow season for subsequent treatment and use as construction water during
drier parts of the year.

2.1 ANALYSIS OF HISTORICAL CONDITIONS - WATER INPUTS AND
WITHDRAWALS

An analysis of estimated and measured inflow rates, and the effects on the temporal variation in
calculated water storage in Pits 3 and 4 was made using historical WMS operating records
including pumping records to and from the pits, and climatic records. The results of the analysis
were compared to actual storage volumes (as calculated from water surface level
measurements) to evaluate the ability of the water balance model to simulate inflows to the
water storage components of the WMS (i.e. Pits 3 and 4) under existing conditions. This
analysis was performed to “calibrate” the model to existing site conditions prior to using it to
estimate the effects of modifications that will occur during the RA, on the required storage
capacity.
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The analysis of historical operations was performed on an “operating year” basis, which
corresponds to the period beginning at shutdown in operations of the WTP in one year, and
extending to shutdown of the WTP the following year. The period of analysis includes operating
years 1997 through 2013. Prior to 1999, the record of flow rates in the WMS is less complete
and water balance calculations are considered less reliable. However, due to the historic high
flows that occurred in the WMS in 1997, flows during this time period were estimated based
upon assumption discussed below, and this time period (1997-1998) was added to the analysis
of historical operating conditions.

The individual flow components included in the analysis of historical operating conditions are:

Measured Water Contribution Sources:

1.

PCP pumping - Records of water volume pumped from the PCP to Pit 3 were used in
the water balance analyses. Use of the PCP pumping record avoided the need to
estimate unmeasured flow components to the PCP (discussed in Section 1.1.1 above),
as well as the need to account for varying storage levels in the PCP, which also are not
part of the record. As discussed in Section 1.1.1, pumping records from the PCP to Pit 3
were not available prior to the spring of 1999. Pumping records from the Western
Drainage to the PCP were available back to 1992. For analyses prior to the spring of
1999, PCP pumping rates were estimated by multiplying the Western Drainage pumping
rates by a scale factor of 1.5, which represents the historical average ratio of total PCP
pumping rate to Pit 3 to total pumping rate from the Western Drainage to the PCP.

BPA pumping - As discussed in Section 1.1, BPA pumping to Pit 3 occurred during
1999, 2000, and restarted again in 2013. Although no records for pumping rates are
available for 1999 - 2000, the total volume pumped during this period is available. The
pumping rate was estimated assuming a uniform flow rate during this period. Pumping
records for 2013 were used in the updated water balance analysis that included this
year.

East Seep and Far East Seep pumping records were used in the water balance
calculations.

Pit 4 to Pit 3 pumping occurs intermittently as described in Section 1.1. Records of
pumping rates are not available, however the total volume pumped during periods of
operation are available. The pumping rates were estimated assuming a uniform flow
rate during the periods of operation.

Precipitation inflows were estimated using daily precipitation data from the Midnite Mine
RAWS meteorological station. Precipitation inflows to Pit 3 and Pit 4 were estimated
assuming the entire precipitation volume falling inside the pit crests reported
instantaneously to the ponds in Pit 3 and Pit 4.

Groundwater Inflow - Groundwater inflows to Pit 3 and Pit 4 were assumed to be at a
uniform rate corresponding to the average of the estimates presented in previous
groundwater investigation reports (URS, 2002 and MGC, 2011).

Measured Water Outflow or Withdrawal Components:

1.

2.

Pit 3 and Pit 4 Pumping to WTP - Pumping records were used in the water balance
calculations.

Evaporation - These water losses were estimated using daily evaporation data from the
Midnite Mine RAWS meteorological station and the pit water surface areas calculated
based upon the estimated storage volume and site topographic data.
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The results of the water balance analysis for combined storage on Pit 3 and Pit 4 under existing
conditions are presented in Supplement E-1.1 and are summarized in Table 2. In addition, the
minimum, average, and maximum flow volumes over the peak 6-week time period for key flow
components for the existing WMS are shown on Figure 1. The results indicate that prior to 2001
the storage volumes predicted by the water balance model typically are less than that estimated
from the recorded water surface elevation measurements. In the years after 2001, the results
from the water balance model typically are greater than those estimated from the water surface
elevation measurements, but the differences between calculated and estimated storage
volumes were consistently less than in prior years. The average difference over the entire
period modeled was relatively minor (3.3 Mgal) and suggests that a systematic bias does not
exist in the water balance results.

The results in Table 1 show higher maximum combined storage prior to 2000 than in years after
2000. Prior to 1996 water levels in Pit 3 and Pit 4 were allowed accumulate to the point where
maximum water surface water elevations at the start of the winter shutdown ranged from 2650
to 2670 in Pit 3 and from approximately 3025 to 3030 in Pit 4. Subsequent to that time, annual
flow through the WTP was increased to draw down the pit water levels and provide better
hydraulic control at the site. Recently, water levels at the start of the winter plant shutdown
have ranged from approximately 2550 to 2555 in Pit 3 and from approximately 2999 to 3007 in
Pit 4.

Table 2. Comparison of Measured vs. Modeled Maximum Storage by Year

. Maximum Combined Storage- Maximum Combined Difference i.n
Operating C X Storage- Calculated Calculated Maximum
alculated using Measured : .
Year Water Elevations (Mgal) using Water Balance Combined Storage
Model (Mgal) Volumes (Mgal)

1997 355 339 -16

1998 246 251 5

1999 190 168 -22

2000 137 127 -10

2001 54 59 5

2002 75 84 9

2003 79 90 11

2004 61 74 12

2005 47 62 15

2006 108 114 6

2007 98 97 -1

2008 77 77 0

2009 81 78 -3

2010 43 57 14

2011 86 95 9

2012 59 73 14

2013 67 75 8
Average 3.3
Difference

Note: Combined Storage includes storage occurring in Pit 3 and Pit 4.
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2.2 PHASE 2 OPERATIONS - ANALYSIS OF STORAGE REQUIREMENTS

In order to estimate storage requirements for the Phase 2 South Pond, a water balance analysis
was performed assuming that, with the exception that a WTP will be operating on a year-round
basis and the addition of collection of alluvial groundwater flows from the Western, Central, and
Eastern Drainage, there will be little change in the existing WMS and no significant flow
diversions will be in place at the time the South Pond is brought into service (i.e., shedding of
precipitation off of the Pit 4 cover as clean water was neglected). The analysis was performed
using the existing inputs described in the previous section to estimate inflows and outflows,
except for the WTP outflow from the system and estimates of the alluvial groundwater flows.
The minimum, average and maximum flow volumes over the peak 6-week period used for water
balance analysis for key flow components are shown on Figure 3. The WTP outflow was
modeled at a continuous, 500-gpm flow rate. At times when there was no water accumulated
storage in the pond and inflows were less than 500 gpm, the pumping rate from the storage
pond to the WTP was assumed to equal the storage pond inflow. Flows collected by the
Groundwater Controls in the Western Drainage, Central Drainage, and Far East Seep Drainage
were assumed to range from a continuous 1-gpm to 15-gpm flow rate based on estimates of
flows presented in Appendix G.

The results of the water balance analysis for Phase 2 storage with continuous WTP operation at
500 gpm is presented in Supplement E-1.2 and summarized in Table 3. Analyses were
performed using the historical records discussed in the previous section and alluvial
groundwater inflows assuming continuous WTP operations. Analyses were performed of
storage requirements assuming both 1) continuous WTP operation assuming average (7.5-gpm)
inflows for the alluvial groundwater inflows, and 2) that the WTP was shut down with no storage
pond outflow to the WTP during the six weeks immediately prior to the date of maximum storage
accumulation identified in the analysis of continuous WTP operations. Sensitivity of the alluvial
groundwater inflows to storage requirements of the South Pond during the 6-week shutdown
were evaluated by calculating storage requirements for an upper bound (15-gpm flow rate),
average (7.5-gpm flow rate), and lower bound (1-gpm) flow rate for the alluvial groundwater
collection of each drainage area.

The results for maximum necessary storage capacity were evaluated using a Gumbel-Type
probability distribution for analysis of extreme-value to provide an estimate of the 100-year
storage requirements under both continuous WTP operations at 500 gpm and the six-week
shutdown scenarios, and the anticipated range of flows from alluvial groundwater collection
systems (AGCS). These results are presented in Supplement E-1.2 and summarized in Table
3.
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Table 3. Phase 2 - Storage Requirement by Year for a 500 gpm WTP

Storage Requirement (Mgal)
Average AGCS Lower Bound Average AGCS Upper Bound
Operating Year flow AGCS flow flow AGCS flow
(24-7 Plant (6-Week Plant (6-Week Plant (6-Week Plant
Operation) Shutdown) Shutdown) Shutdown)
1997 22.8 48.4 52.8 55.0
1998 1.6 9.3 10.5 11.9
1999 4.1 25.1 26.4 27.7
2000 8.1 31.0 35.6 40.5
2001 1.0 10.5 11.7 13.1
2002 3.5 13.4 14.6 16.1
2003 2.5 14.2 15.4 16.8
2004 1.7 11.6 12.8 14.2
2005 1.8 8.1 9.3 10.7
2006 12.5 39.8 42.2 43.8
2007 12.7 17.7 18.9 20.3
2008 4.7 15.3 16.5 17.9
2009 2.7 21.5 22.7 24.1
2010 7.2 15.1 16.3 17.7
2011 3.5 23.8 25.0 26.4
2012 18.3 22.4 23.6 25.0
2013 11.8 13.4 14.6 16.0
100-year Peak
Storage
Requirement 23.4 54.7 59.1 62.2

2.3 ANALYSIS OF SENSITIVITY TO PLANT OPERATING SCHEDULE AND
CAPACITY

Two additional analyses were conducted of alternative WTP capacities and/or operating
schedules to evaluate the sensitivity of water storage requirements to the proposed WTP
operations. In the first scenario, a plant with a continuous operation at 286 gpm was evaluated.
This flow rate also is representative of a WTP that runs intermittently much like the current WTP
(i.e., a 500 gpm capacity operating on a 24-hour-per-day, 4-day-per-week schedule throughout
the year).

The results are presented in Supplement E-1.3 and summarized in Table 4. The estimates of
the 100-year storage requirements under both continuous operations and for the six-week
shutdown conditions are also presented in Table 4. The results indicate that a significantly
larger volume of water will accumulate (18.4 Mgal) in the Phase 2 storage pond under a
reduced operating capacity.
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Table 4. Phase 2 - Storage Requirement by Year using a 286 gpm WTP

Storage Requirement (Mgal)
Average Lower Bound Upper Bound
Operating Year | AGCS flow | AGCS flow A"%ﬁ%‘;:ﬁgiﬂow AGCS flow
(24-7 P_Iant (6-Week Plant Shutdown) (6-Week Plant
Operation) Shutdown) Shutdown)
1997 47.9 62.4 65.6 70.3
1998 13.0 21.1 30.7 41.8
1999 8.6 25.1 26.4 28.1
2000 29.6 42.8 47.3 53.9
2001 1.3 10.6 11.8 27.5
2002 6.0 20.4 21.6 23.0
2003 7.1 21.4 24.8 29.0
2004 2.4 11.8 13.1 14.6
2005 2.6 9.0 10.2 18.6
2006 34.6 49.1 52.3 56.1
2007 13.0 17.7 18.9 35.4
2008 7.0 19.9 21.1 22.5
2009 5.6 22.0 23.3 24.8
2010 8.1 15.1 16.4 17.8
2011 16.4 31.3 34.1 37.3
2012 6.2 22.7 23.9 25.4
2013 4.5 15.9 17.1 18.5
100-year Peak
Storage
Requirement 53.0 69.6 74.6 80.6

The second alternative operating scenario evaluated was for a plant with a continuous operation
at 750 gpm. A summary of the results for this scenario are presented in Supplement E-1.3 and
in Table 5. The estimated 100-year storage requirements under both continuous operations
and for the six-week shutdown conditions are also presented in Table 5. The results indicate
that a moderate (6.5 Mgal) reduction in the necessary storage pond volume will occur using the
750 gpm when compared to the 500 gpm treatment rate (refer to Table 3).
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Table 5. Phase 2 - Storage Requirement by Year using a 750 gpm WTP

Storage Requirement (Mgal)
Average AGCS Lower Bound Average AGCS Upper Bound
Operating Year flow AGCS flow flow AGCS flow
(24-7 Plant (6-Week Plant (6-Week Plant (6-Week Plant
Operation) Shutdown) Shutdown) Shutdown)
1997 16.0 48.4 49.6 51.0
1998 1.2 9.3 10.5 11.9
1999 3.1 25.1 26.4 27.7
2000 5.1 36.1 37.3 38.7
2001 0.6 10.5 11.7 13.1
2002 3.1 13.4 14.6 16.0
2003 2.1 14.2 154 16.8
2004 14 11.6 12.8 14.2
2005 1.3 8.8 10.1 114
2006 7.4 32.7 33.9 35.3
2007 12.3 17.7 18.9 20.3
2008 4.4 15.3 16.5 17.9
2009 1.6 20.1 22.7 24.1
2010 6.4 14.7 15.9 17.3
2011 2.6 20.9 22.8 24.2
2012 2.1 14.8 16.0 17.4
2013 2.7 13.4 14.6 16.0
100-year Peak
Storage
Requirement 17.5 52.9 54.3 55.7

24 PHASE 3 OPERATIONS - EVALUATION OF WMS FLOWS COMPONENTS
AND STORAGE REQUIREMENTS

An evaluation of the storage requirements necessary during Phase 3 was conducted by
performing a water balance analysis in conjunction with an evaluation of contributions from
individual flow components upon the completion of Phase 2 (and beginning of Phase 3)
construction.

The average relative contributions of each flow component were calculated and effects of RA
construction and assumed clean water diversions on flow were used to estimate the maximum
required storage capacity required during Phase 3 of the RA construction. The estimates of
reductions in flow contributions due to RA construction assume that once waste cleanup and
soil covering is completed in an area, that surface water can then be released from these areas
without storage or treatment. The estimated reductions in inflows are based upon the
anticipated reductions in contributing areas for each flow component and are presented in Table
6 below.

Estimated reductions were then incorporated into the water balance model to determine the
contributing inflows at the beginning of Phase 3 activities, which represents the maximum
disturbed area that will exist while the West Pond will be in operation. All inflows, with the
exception of precipitation inflow and reductions placed on these inflows were assumed constant
during Phase 3 operations. The six-weeks of highest historical precipitation for each operation
year for the time period of 1997-2013 were evaluated. A sensitivity analysis was conducted to
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evaluate storage requirements based on bounding estimates for alluvial groundwater collection
flows and residual seeps.

The results for maximum required storage capacity were evaluated using a Gumbel-Type
probability distribution for analysis of extreme-value to provide an estimate of the 100-year
storage requirements under a WTP operation of 500 gpm and a six-week shutdown scenario.
These results are presented in Supplement E-1.2 and summarized in Table 7.

Specific flow components and the flow reductions at the completion of Phase 2 were estimated
based on the reduction of contributing areas due to RA construction. These flow components
and reductions were used in estimation of storage requirements upon the completion of Phase 2
as follows:

1. Blood Pool Seep - It is assumed that upon removal of all waste and contaminated soil
from the East Waste Rock Pile that this flow component will become insignificant.

2. Western Drainage Seeps - It is assumed that upon removal of all waste and
contaminated soil from the Western Drainage that water currently reporting as seepage
will report as surface water runoff in the Western Drainage and that this water can be
released without treatment.

3. Submerged Seep - In addition to the Western Drainage Seep, the Submerged Seep,
Pump House Seep, and the Runoff Collection Pipe are three major sources contributing
to the total PCP flow. The flow associated with each of these additional sources has not
historically been monitored, and because little is known about their individual
contributions, each source was assumed to make an equal contribution to PCP flow. It
is assumed that, upon completion of Phase 2 construction, the Submerged Seep flow
will be reduced by 50 percent due to regrading and capping that will occur in the west
fork (BPA) area of the Central Drainage.

4. Pump House Seep - It is assumed that, the Submerged Seep flow will be reduced by 20
percent due to regrading and capping that will occur in the east fork (Pit 3 area) portion
of the Central Drainage upon completion of Phase 2 construction.

5. Runoff Collection Pipe - It is assumed that approximately half of the flow reporting to
the runoff collection pipe is the result of runoff from areas in the Western Drainage, with
the remainder from the Central Drainage. It is assumed cleanup of the Western
Drainage during Phase 2 construction will result in a 70 percent reduction in this flow
component.

6. Pit 3 Groundwater - It is assumed that the Pit 3 Groundwater flow component will remain
unchanged after Phase 2 construction.

7. East and Far East Seeps - As with the Blood Pool Seep, the East and Far East Seeps
are assumed to become insignificant upon removal of all waste and contaminated soil
from the East Waste Rock Pile during Phase 2.

8. Precipitation to Pit 3 - This estimated component is assumed to be reduced by 20
percent due to grading and capping of portions of Pit 3 during Phase 2.

9. BPA pumping - Flow from the BPA wells is assumed to be directly linked with the
submerged seep, with water extracted from the BPA wells resulting in a 1 to 1 reduction
in submerged seep flow. Since the effect of BPA pumping on the submerged seep is not
accounted for in the WB, this flow component is neglected in the storage requirement
calculation at the end of Phase 2.

10. Pit 4 Groundwater - As with Pit 3, the groundwater flow component to Pit 4 is assumed
to be unaffected by RA construction.

11. Pit 4 Precipitation - This component is assumed to be completely eliminated due to
capping and covering of Pit 4 during Phase 1 construction.
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12. Alluvial GW Collection — Flows collected from each of the Western Drainage, Central
Drainage, and Far East Seep Drainage alluvial groundwater collection systems are
assumed to range from 1 to 15 gpm based on estimates of groundwater flow rates to the
alluvial groundwater collection trenches provided in Attachment G-1 of Appendix G.

13. Residual Seep(s) — After the completion of waste cleanup in the Eastern and Western
Drainage during Phase 2 construction, it is possible that there will be residual seeps
from these areas which will require collection and treatment. It is assumed flows from
the Eastern Drainage could range between 1 to 5 gpm and flows from the Western
Drainage could range from 1 to 15 gpm.

The estimated contribution of each of these flow components to the total storage requirement,
and the effects of RA construction at the start of Phase 3 are summarized in Table 6. The
minimum, average and maximum flow volumes over the peak 6-week period used for water
balance analysis for key flow components are shown on Figure 4. The results indicate the
estimated water storage requirement during wetter years, and during a 6-week WTP shutdown,
will be reduced by approximately 70 percent upon completion of Phase 2 RA construction, and
that the required West Pond storage capacity is approximately 22 million gallons.

Table 6. Flow Components and Estimated Phase 3 Storage Requirement

Reduction of Components
Component C_ontributing to Storage
Requirements at End of Phase 2
(%)
Blood Pool 0
Western Drainage 0
Submerged Seeps 35.9
Pump House Seep 78.4
Surface Water Pipe 32.4
Pit 3 Groundwater n/a
East Seep 0
Far East Seep 0
Precipitation to Pit 3 80.7
BPA Pumping 0
Pit 4 Groundwater n/a
Pit 4 Precipitation 0
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Table 7. Phase 3 - Storage Requirement by Year using a 500 gpm WTP

Storage Requirement (Mgal)
Operating Year Lower Bound Average Upper Bound
1997 9.5 10.8 12.3
1998 7.2 8.5 10.0
1999 7.0 8.3 9.8
2000 9.5 10.8 12.3
2001 5.0 6.2 7.7
2002 10.5 11.8 13.2
2003 10.2 11.5 13.0
2004 8.1 9.3 10.8
2005 5.5 6.8 8.2
2006 19.0 20.3 21.8
2007 4.6 5.9 7.3
2008 6.0 7.2 8.7
2009 5.9 7.2 8.7
2010 6.6 7.8 9.3
2011 9.6 10.9 12.4
2012 10.0 11.4 12.7
2013 4.9 6.3 7.7
100-year Peak Storage
Requirement 19.5 20.6 22.1

2.5 ANALYSIS OF STORAGE OF CONSTRUCTION WATER

Construction water will be required during RA in the following areas:

1. For construction within the area of mine disturbance (on-site)

2. For construction in off-site areas including during access road construction and Rhoads
Property Borrow Area operations

3. Potable water usage within the construction support zone.

Of these water uses, the on-site construction will require the largest volumes of water, and
methods for providing storage to meet the on-site water needs is the focus of this evaluation.
On-site construction water usage for on-site construction will includes dust suppression during
crushing and screening of drain materials, dust suppression during mine waste excavation,
haulage, and placement, and vehicle decontamination. For this analysis it is assumed that ware
to meet on-site construction needs will be treated water from the WTP.

During most of the year, flows to the WMS will be more than sufficient to meet the on-site
construction water needs. However, during drier parts of the year (primarily during the third
guarter of each year), when WMS inflow rates will be low and dust suppression water
requirements will be at their highest, additional construction water will be required. Rather than
constructing an additional large water storage facility to store treated on-site construction water,
it is proposed that some portion of untreated water from the spring runoff period be retained in
the Water Management Ponds (Pit 3, South Pond and the West Pond, depending on
construction phase) and treated on an as-needed to meet construction-water demands. At the
end of the high-water-demand construction season, the treatment plant would then be operated
on a continuous basis to draw the water management pond down to its dead-storage level to

Page 18



ensure the full contingency storage is available before the onset of the next spring meltoff
season.

Details of the estimated quantities of construction water needed during RA construction are
provided in the Water Source ldentification and Development Plan presented in Appendix T.
During Phase 1, the WMS will be operated in a similar manner as has occurred historically and
a sufficient volume of water will have accumulated in Pit 3 over the winter shutdown to meet
anticipated construction-water requirements for this phase. For Phase 2, the maximum
guarterly volume of water that will be needed for dry-season on-site construction water is
estimated to be approximately 13.8 Mgal. This water will need to be stored in the South Pond
prior to being transferred to the WTP for treatment and use during the dry season. It is
anticipated that a maximum quarterly volume of approximately 7.4 Mgal of water will be required
for Phase 3 construction for dry-season on-site construction water needs. This volume of water
will need to be stored in the West Pond prior to treatment and use during dry-season
construction. An analysis was conducted to evaluate the amount of water that would be stored
in the South and West Ponds for use during dry-season construction.

2.5.1 Phase 2 — Analysis of Construction Water Availability

The potential volume of water that is expected to accumulate in the South Pond was calculated
for varying dates when water withdrawals from the pond is halted and the WTP is shut down in
order to store water for use as dry-season construction water. The water-availability analysis
assumed the WTP is shut down for durations ranging from 1 day to 56 days (8 weeks) prior to
the date. For the purposes of this analysis, it was (somewhat conservatively) assumed that dry-
season construction water from will be required starting June 1 and hence water withdrawals
from the South Pond will begin on this date. The analysis was performed using the existing
historical inputs to the WMS described in the previous section to estimate inflows and outflows
for each operating year (1997 — 2013), with the exception that estimated inflows from the alluvial
groundwater collection system. As with the analyses described previously, flows collected by
the Groundwater Controls in the Western Drainage, Central Drainage, and Far East Seep
Drainage were assumed to range from a continuous 1-gpm to 15-gpm flow rate. The minimum,
average and maximum accumulated volumes for varying WTP shutdown dates for the operating
year between 1997 and 2013 are provided in Supplement E-1.4.

The results indicate that a minimum accumulated volume of 10 Mgal will be available for
construction water purposes by June 1% if the WTP is shutdown on April 20" (i.e. the plant is
shut down for six weeks prior to June 1st) to allow water to accumulate in the South Pond. In
addition, an average inflow of 200,000 gal/day (including average estimates for Alluvial
Groundwater Control inflows) is expected to report to the South Pond based on historical flows
during an assumed dry-season construction period extending from the first of June to the end of
August. This additional inflow would result in an additional 18 Mgal of water being available
during the assumed dry-season construction period. The inflows calculated for the South Pond
for each operating year for the time period of the beginning of June through the end of August
are provided in Supplement E-1.5.

2.5.2 Phase 3 — Analysis of Construction Water Availability

The potential volume of water that is expected to accumulate in the West Pond for use as
construction water during Phase 3 construction also was evaluated. The analysis was
performed assuming inflows from Pit 3 groundwater, Pit 4 groundwater, and groundwater from
the Central, Eastern, and Western Drainage Alluvial Groundwater Collections systems would
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still report to the WMS. Additional West Pond inflows which will be reduced due to RA
construction were neglected in this analysis, due to the uncertainty in the magnitude of flows, in
order to provide a conservative estimate on the total amount of water available during
construction.

The results of the analysis indicate that the WTP will need to shut down during the last week of
February if the entire volume of water needed to meet the construction water needs during the
peak Phase 3 construction year (i.e., approximately 14 weeks prior June 1%) is to be available at
the start of the assumed dry-season construction period. As described in the preceding
paragraph, this estimate is based upon conservative assumptions that only groundwater inflows
from Pit 3, Pit 4, and average flow estimates for the Alluvial Groundwater Collection Systems
will be available at that time. However, it appears that approximately 109,000 gal/day is
expected to report to the West Pond during the assumed dry-season construction period, which
equates to 9.8 Mgal during the assumed dry-season construction period between the beginning
of June and end of August. As a result, it does not appear that a WTP shutdown period will be
needed to accumulate additional water prior to the peak Phase 3 dry-season construction period
in order to meet the peak Phase 3 construction water requirement of 7.4 Mgal.

3.0 CONCLUSIONS

For the proposed WTP operating conditions which include the capability to treat water 24 hours
per day, 7 days per week, and year-round operations at up to 500 gpm, the recommended
storage pond capacities are as shown in Table 9.

Table 9. Required Storage Pond Capacities

Pond RA Construction Phase Required Capacity (Mgal)
South Pond Phase 2 59.1
West Pond Phase 3 22.1

These storage capacities are based upon the assumption that the WTP will not be able to
operate for 6 weeks during the time period that 100-year storage volume is accumulating.

On-site construction water during Phase 2 can be supplied by WTP effluent if impacted water is
stored in the South Pond prior to start of the dry-season construction period as well as from
water that will report to the WMS during the dry-season construction period. It appears the
water captured by the WMS during the Phase 3 dry-season construction period will be sufficient
to meet construction water needs and additional storage prior to the onset of the dry season will
not be needed during Phase 3. Table 10 summarizes the estimated volumes of water that could
be available from the South Pond for Phase 2 for dry-season construction water. The
accumulated volume prior to the construction was estimated assuming a start date of dry-
season construction of June 1 and assuming the WTP is shut down for six weeks (beginning
April 20™) prior to the start of dry-season construction. The estimated volume of water volume
that would accumulate during the assumed dry-season construction period extending from June
1% through August 31% during both Phase 2 and Phase 3 construction also is summarized in
Table 10.
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Table 10. Construction Water Availability

RA Average Accumulated Average Accumulated Water
Pond Construction | Water Volume Prior to Start | Volume During Construction -
Phase Date of Construction (Mgal) | June to End of August (Mgal)
South Pond Phase 2 Minimum 10 Mgal (6 week 18 Mgal
shutdown)
West Pond Phase 3 Not needed 9.8 Mgal

The assumptions regarding the effects of RA construction on the required storage pond
capacities and accumulated volumes available for construction water demands should continue
to be evaluated as the project design is finalized and during RA construction. This water
balance should be updated to account for additional information as it becomes available.
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Supplement E-1.1

Analysis of Storage Under Existing Conditions,
1997 through 2013
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Supplement E-1.2

Analysis of Storage with New Water Treatment Plant
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Supplement E-1.4

Analysis of Phase 2 Construction Water Availability
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Supplement E-1.5

Analysis of Phase 3 Construction Water Availability



1997 Inflow (June 1 - August 31)

4,000,000
3,500,000 =15 GPM
w7 5 GPM
3,000,000 1 GPM
2,500,000
=
©
]
>
©
0 2,000,000
2
o
=
£
1,500,000
|
1,000,000 “"\ ‘J‘ \‘
i e‘ \\ i
/ \ i\ I
500,000 - —\ H 11
[ | A [ \ i
| f | |
f\ A I
O T T T T T T T T T
<, <, <. >, =, 2 e < <. <.
% 2 2 %, 2 2 2 o 2 %2
L < 9 % 49 9 & 49 4 4
> 9 9 > N s KN (3N 9 £
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE 1
(June 1 to August 31) - 1997 Operating Year ,,LWM‘L
Supplement E-1-5_90% Design.pptx




1998 Inflow (June 1 - August 31)

NEWMONT

4,000,000
3,500,000 ——15GPM
7.5 GPM

3,000,000 1GPM

2,500,000
>
©
]
=
(]
89 2,000,000
3
o
ey
£

1,500,000

1,000,000
500,000 & ,ﬂ\ J/_\\ ‘/\
O T T T T T T T T T
[ [ [ > > > > P P P
= %, %, = %, %, %, %, %, %
9 =2 “2 9 =2 “2 “2 =2, =2, 2,
£ L, L, % $ 2 2 %, %,
% % %3 % % % %
MIDNITE MINE @ MWH

TITLE

Water Balance Analysis - South Pond Inflows

(June 1 to August 31) - 1998 Operating Year

Pyl | FIGURE2

FILENAME
Supplement E-1-5_90% Design.pptx




1999 Inflow (June 1 - August 31)

4,000,000
3,500,000 —15GPM
7.5 GPM

3,000,000 1GPM

2,500,000 s
=
©
]
=
©
80 2,000,000
3
o
=
£

1,500,000 |

1,000,000 i

500,000 ,\ ’A‘ A A A A
0 T T T T T T T T T
& & & > > > > ® ® ®
% %3, %, =3 =, >, %3, %% %, %,
2 % % % %, % % %, %, %
£ 2. 2, o 2 £ %, % % 2
9 9 9 9 9 9 9 9
MIDNITE MINE @ MWH

TITLE

NE WMON T Water Balance Analysis - South Pond Inflows DATE | FIGURE 3
. July 2014
(June 1 to August 31) - 1999 Operating Year TENR

ME
Supplement E-1-5_90% Design.pptx




Inflow (gal/day)

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

2000 Inflow (June 1 - August 31)

=15 GPM

7.5 GPM

1GPM

PROJECT

MIDNITE MINE

TITLE

NEWMONT

Water Balance Analysis - South Pond Inflows
(June 1 to August 31) - 2000 Operating Year

"y | FIGURE4

FILENAME
Supplement E-1-5_90% Design.pptx




2001 Inflow (June 1 - August 31)

4,000,000
15 GPM
3,500,000 1
7.5 GPM

3,000,000 1GPM |-

2,500,000
=
©
]
=
(]
802,000,000
3
o
ey
£

1,500,000

1,000,000 -

500,000 A A A i A
I\
N\ VAN A |\
O T T T T T T T T T
<, <, <. =, = = = < <. <
% . Z % . Z %z o 2. 2.
%) £ £ 22 £ £2 $2 $2 $2 $2
2 2, 2, 2 2, 2, 2, 2, 2, 2,
MIDNITE MINE @ MWH

TITLE

NE WMON T Water Balance Analysis - South Pond Inflows DATE | FIGURES
. July 2014
(June 1 to August 31) - 2001 Operating Year TENR

ME
Supplement E-1-5_90% Design.pptx




2002 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7 5 GPM
3,000,000 1 GPM
2,500,000
>
©
]
>
©
5 2,000,000
2
o
=
£
1,500,000 ;
[ |
i | A
| | n ‘h
1,000,000 i x -
\‘“ ‘\ \‘ “ \‘ “\ | n “‘ “‘
I I i | | (|
500'000 \“‘__ “ \“_“\ /‘\ /’} \“_“\ \‘“‘_‘\ \‘“‘_“\ \“‘ ‘\
IVIA | ]} A f\ I\ I
| | | | | | |
L/ | | | | I I I\
O T T T T T T T T T
%2 %3, %, =3 2, =3 =3 % =3 %5
% % % ? % % % % % %
> > > > > > > >
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE G
(June 1 to August 31) - 2002 Operating Year ,,LWM‘L
Supplement E-1-5_90% Design.pptx




2003 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
w7 5 GPM
3,000,000 1 GPM
2,500,000
=
©
]
>
©
5 2,000,000
2
o
=
£
1,500,000
[ ﬂ
1,000,000 ‘J | ‘J “ 7 T
| A fl | ' i
| “ “ ‘\‘ “ \‘ /\ ‘\ w\ “‘w \\ “\ “
AEEI I / I I
0 | J | V™ N Nl | | | LAY N
%2 2, % =3 = = = %% = %5
> 2. . 5 2. . 2 2. 2. 2.
%, ) ) %, 0 0 0 0 0 0
> % % > % % % % % %
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE 7
(June 1 to August 31) - 2003 Operating Year ,,LWM‘L
Supplement E-1-5_90% Design.pptx




2004 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7 5 GPM
3,000,000 1 GPM
2,500,000
>
©
]
>
©
5 2,000,000
3
o
=
£
1,500,000
1,000,000
| | i
A AP | N
500,000 \ n / /__.‘ i
“‘ “‘w \‘“ \ | R
\/\/\/\ | | [\ pv it I\ \ I
¥ | | B | I L
O T T T T T T T T T
> > > > > > > < < S
%2 2, % =3 = = = %% = %5
> 2. . 5 2. . 2 2. 2. 2.
% ) ) % 0 0 0 0 0 0
4 07 07 4 07 07 07 07 07 07
MIDNITE MINE @ MWH
NE WMON T TITLEWater Balance Analysis - South Pond Inflows T | FIGURE
(June 1 to August 31) - 2004 Operating Year e
Supplement E-1-5_90% Design.pptx




2005 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7 5 GPM
3,000,000 1 GPM
2,500,000
>
©
]
>
©
5 2,000,000
2
2 i
‘E | |
- |
1,500,000 \“3“
m
[ || |
|| |
I
1,000,000 3 A i
Nt
i (RN il
il A LU 11 [\
500,000 - . 1 11
I Iy iIn \
) VI LA
] ] \,‘ \ PN
O T T T T T T T T T
%2 %3, %, =3 2, =3 =3 *% =X %5
% 2. 2. % 2. . . . . .
s s ¢) ) ¢y oy ¢y )
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE S
(June 1 to August 31) - 2005 Operating Year ,,LWM‘L
Supplement E-1-5_90% Design.pptx




2006 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7.5 GPM
3,000,000 1 GPM
2,500,000
>
©
el
>
©
5 2,000,000 .
2
o
(=
£
1,500,000
1,000,000 -
500,000
0 u T Iu T T T T T T
[ [ [y > > > > &P &P
2, 3 =S =, =3 =, =3 3 =3
2 2 2 0 2 2 2 2 >
06‘ 00 00 06‘ 00 00 00 00 00 00
(o} (o} (o) (X (X (X (X (o}
/ MIDNITE MINE @ MWH
NE WMON T TITLEWater Balance Analysis - South Pond Inflows T | FIGURE 10
(June 1 to August 31) - 2006 Operating Year F,LENAuMi
Supplement E-1-5_90% Design.pptx




2007 Inflow (June 1 - August 31)

Water Balance Analysis - South Pond Inflows
(June 1 to August 31) - 2007 Operating Year

NEWMONT

4,000,000
3,500,000 —15GPM
7.5 GPM
3,000,000 1GPM
2,500,000
=
1]
©
=
@
8 2,000,000
3
)
=
£
1,500,000
,
| | 1
\ \ | |
1,000,000 —/— \ ! | :
| | y f fl | |
Rl 1 | fl fl f |
I 1IN A | i i i\ i
500,000 +———— H . 1L - i i
| \ A i\ IR I I I\ n
* ‘ ‘ 11 I\ | 1 ‘A I
Il ] A ARRI RN AR
L LL_J | — I Ll I 1 AR AR ] & | R N’
O T T T T T T T T T
% % &, > = > > < 2 <.
% . Z % . Z %z o 2. 2.
% N7 7 % N7 N7 7 N7 7 7
2 D D 2> D D D D D D
MIDNITE MINE @ MWH

DA

“uyaois | FIGURE 11

FILENAME
Supplement E-1-5_90% Design.pptx




2008 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
w7 5 GPM
3,000,000 1 GPM
2,500,000
>
©
]
>
©
5 2,000,000
2
o
=
£
1,500,000
]
i
1,000,000 -+ n
| Ml i i i |
I\ I A I
500,000 -g‘—\ i i /;_\ il s |
A AL LA \
N, \ I 1 I\ || 1\ “
O T T T T T T T T T
%2 %3, %, =3 2, =3 =3 % =3 %5
0, @) (@) 0, [@) [@) [@) [@) [@ [@
P OdP Od’ P Od) 0(9 OcP Od’ Od’ Od’
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE 12
(June 1 to August 31) - 2008 Operating Year ,,LWM‘L
Supplement E-1-5_90% Design.pptx




2009 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7 5 GPM
3,000,000 1 GPM
2,500,000
>
©
]
= [
@© | |
5 2,000,000 \‘
2 |
o ||
e |
£ n
| |
1,500,000 ‘1—“ I
I A
I i
| | [l |
1,000,000 i fl
| | i \ i
| R Il | A
|| i | I
500,000 - \ \ i Al al i |
| e“ | I | I
LA L AM
0 “‘ | | \/\/\/\/\/\_/- “ \ y \
[ [ [ > > > > @ ® &
2, 3 =S 2, =3 =5 =3 3 =3 =3
% ) ) % 0 0 0 0 0 0
% 2 2 < % % % % % %
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE 13
(June 1 to August 31) - 2009 Operating Year s
Supplement E-1-5_90% Design.pptx




2010 Inflow (June 1 - August 31)

4,000,000
3,500,000 —15GPM
7.5 GPM

3,000,000 1 GPM

2,500,000 I
=
(1]
]
2
(]
& 2,000,000 -
3
o
Lt
£

1,500,000 /

1,000,000

500,000 n
0 T N T T T T T T T T
s s s > > > > @ @ &
= %, %, =3 %, %, %, %, %, %
% % % % % % % % % %
o %, %, %o %, %, %, %, %, %,
(2] (@} (@} (@} (@} (@} (@} (@}
MIDNITE MINE @ MWH

TITLE

NE WMON T Water Balance Analysis - South Pond Inflows DATE | FIGURE 14
. July 2014
(June 1 to August 31) - 2010 Operating Year TENR

ME
Supplement E-1-5_90% Design.pptx




Inflow (gal/day)

2011 Inflow (June 1 - August 31)

4,000,000
3,500,000 —15GPM
7.5 GPM
3,000,000 1 GPM
2,500,000
2,000,000
1,500,000
1,000,000 i i —
500,000 ’A ‘ ’A A A
0 T M T T T T T T T |L
s s s > > > > ® ® &
3 3, %2, =3 %, %, %, %% %, %,
< % % % % % % % % %
<% % % % % % 2 % % %
7 o 7 7 7 7 7 7

PROJECT
MIDNITE MINE @ MWH
TITLE
DA

NE WMON T Water Balance Analysis - South Pond Inflows e | FIGURE 15
. July 2014
(June 1 to August 31) - 2011 Operating Year TENR

ME
Supplement E-1-5_90% Design.pptx




Inflow (gal/day)

2012 Inflow (June 1 - August 31)

3,500,000 —15GPM
7.5 GPM
3,000,000 1GPM
2,500,000 |
2,000,000
|

L=

1,500,000 ﬂ ‘
1,000,000
500,000 A
<,
Z,

0 T T T T T T T
> > > >
% % =3 = = % % % %
2 3 5 3 2 % 2. 2. 2.
% <0 <0 % <0 <0 <0 <0 0 0
&) 2 2 &) 2 2 2 2 2 2
- MIDNITE MINE @ MWH

TITLE

DA

NE WMON T Water Balance Analysis - South Pond Inflows e | FIGURE 16
. July 2014
(June 1 to August 31) - 2012 Operating Year TENR

ME
Supplement E-1-5_90% Design.pptx




2013 Inflow (June 1 - August 31)

4,000,000
3,500,000 15 GPM
7.5 GPM
3,000,000 1 GPM
2,500,000
>
©
el
>
©
5 2,000,000
2
o
(=
£
1,500,000
1,000,000 -
500,000 _ A
0 T T T T T T T T T
%2 %3, %, =5 2, =3 =3 % =3 %5
% % % % % % % % % %
> 4 > £ > > > >
MIDNITE MINE @ MWH
NE WMON T Water Balance Analysis - South Pond Inflows T | FIGURE 17
(June 1 to August 31) - 2013 Operating Year F,LENAMi
Supplement E-1-5_90% Design.pptx




Attachment E-2
South Pond Global Stability Analyses




ATTACHMENT E-2

MIDNITE MINE REMEDIAL DESIGN - SOUTH POND
GLOBAL STABILITY ANALYSIS

Revisioning
Rev. | Date | Description By Checked Date Reviewed
0 07-Dec-12 | 30% Design J.B. Varnier and Tom Kelley 07-Dec-12 Vance Drain
S. McManus
1 19-Nov-13 | 60% Design J.B. \'\/Aarnler and S. Melanie Davis 06-Dec-13 Tom Kelley
cManus
2 19-Jun-14 | 90% Design J.B. Varnier and S. Melanie Davis 10-Jul-2014 Clint Strachan
McManus
14-May- 100% Design —
2
15 no changes

Location and Format

Electronic copies of these calculations are located in the project files system at:
Wusslc1s01\IFO\Industrial Projects\MIDNITE MINE\Deliverables_Working Documents\Basis of
Design Rpt\Appendix E - Water Management Ponds\90% Submittal\Att E-2 South Pond
Stability

The following calculations were generated using the following software:

Geo-Slope International, Ltd., 2012 (Slope/W)

AutoCAD Civil3D 2011 (Autodesk, 2010)

Supplements

Supplement E-2.1 - Midnite Mine Central Drainage Drill Logs Used for South Pond Slope
Stability Analyses

Supplement E-2.2 — Midnite Mine Remedial Design South Pond Global Stability Analysis
Supplement to Post-Earthquake Analyses




1.0 OBJECTIVE

The objective of these analyses was to evaluate the slope stability of the proposed South Pond
on top of the South Waste Rock Pile (SWRP) at the Midnite Mine Superfund Site (the Site) for
the 90% design. No specific performance standards for storage pond stability are defined in the
scope of work (SOW) to the Remedial Design/Remedial Action (RD/RA) Consent Decree (CD;
EPA, 2011) however, overall stability requirements are specified. In addition, the storage ponds
will be designed in substantial compliance with Washington State dam safety criteria
(Washington Department of Ecology, Dam Safety Section, 2005) to the extent these criteria are
applicable to the South Pond.

2.0 BACKGROUND

The proposed South Pond will be a synthetically-lined water management pond constructed
during RA construction at the Site. The South Pond will provide temporary storage for mine-
impacted water during the RA. The pond will be constructed by excavating into waste rock in
the SWRP and no additional fill will be placed in the South Pond area as part of the
construction. This pond will be removed before completion of the RA. The proposed location
for this pond is on top of the South Waste Rock Pile as depicted on Figures 1 and 5. The
proposed grading for the South Pond has been slightly revised from the 60% to 90% design.
The contours within the pond at the interior corners have been smoothed to eliminate sharp
breaks. Figures 1 through 5 have been updated to reflect this revision. This revision does not
impact the slope stability analysis; therefore the results presented in this attachment are
consistent with the results presented in the 60% design (MWH, 2013).

The South Pond will meet the stability performance standards listed in the CD (EPA, 2011) and
will be designed in substantial compliance with criteria from the Washington State Department
of Ecology (WSDOE) Dam Safety Program. These WSDOE criteria will be applied to a
synthetically-lined storage pond, with intermittent operation.

1) Regulations governing jurisdictional dams are provided at:
http://www.ecy.wa.gov/programs/wr/dams/Regulations.html.

2) Engineering guidance for design and construction are outlined in guidance documents
that are available for download at:
http://www.ecy.wa.gov/programs/wr/dams/GuidanceDocs.html.

3.0 METHODS AND ASSUMPTIONS
3.1 METHODS

The geotechnical slope stability analysis was performed using the SLOPE/W computer software
(Geo-Slope International, Ltd., 2012) to analyze slope stability sections (models) of the facility
using limit-equilibrium methods. The stability sections of the facility were developed based on
ground surface topography and subsurface stratigraphy in the vicinity of the South Waste Rock
Pile, specifically in the Central Drainage. The methods of analysis for the computer models and
how those models were developed are discussed in detail in the following subsections. This
analysis resulted in factors of safety against shear failure for the deeper failure surfaces that
could impact the South Pond. Shallow failure surfaces involving the outslope of the SWRP that
would not involve loss of freeboard in the South Pond were not considered, as discussed below.
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The calculated factors of safety from this analysis were compared to performance criteria set
forth in the CD (EPA, 2011) as well as typical dam safety criteria. Although the safety factor
criteria in the CD do not specifically apply to storage pond design, they were compared to the
dam criteria and the more stringent of the two criteria were applied. In addition to the analyses
specified in the CD, which consisted of analysis of static and pseudo-static earthquake
conditions, analyses were performed of post-earthquake stability assuming cyclical softening
and/or liquefaction will occur in saturated alluvial soils in the valley bottoms near the toe of the
SWRP. The post-earthquake analyses are presented in Supplement E-2.2. Design criteria
selected for the evaluation of the South Pond stability are summarized in Table 1.

Table 1. Design Criteria — Minimum Required Factors of Safety for Stability Analyses

Minimum Factor of

Minimum Factor of

Minimum Factor of

Condition Safety from Consent Safety based upon Safety Selected for
Decree Dam Safety Guidelines Design
Static 1.3 1.5 1.5
Pseudo-static 1.0 10to1.1 11
Post-seismic Stability® | N/A 1.0t0 1.1 1.1

Notes: (a) Post-seismic analyses included as Supplement E-2.2
3.2 DEVELOPMENT OF THE STABILITY SECTIONS

Two sections were selected to represent the most critical conditions for the slope stability
analysis (depicted on Figure 1). These sections are located such that they pass through the
proposed South Pond where the waste rock fill is the highest and the foundation conditions are
the least favorable for slope stability. The sections are oriented parallel to the existing fill slope
of the South Waste Rock Pile and extend downslope of the toe of the fill. Per discussion at the
Response to Comments on 30% Design Meeting in Salt Lake City, Utah on August 6™ and 7",
2013, analysis of an additional slope section (Section 3) has been included to satisfy EPA
concerns regarding slope stability of the west-facing slope. Sections were developed using
existing ground surface (Spatial Intel, 2010) and pre-mining ground surface (USBM, 1995)
surveys in conjunction with the proposed South Pond grading surfaces. Information from
subsurface investigations in the vicinity of the proposed South Pond and Central Drainage were
used to develop the estimated subsurface stratigraphy. Drill logs from the subsurface
investigations are attached to this calculation summary as Supplement E-2.1. The subsurface
stratigraphy beneath the proposed South Pond footprint was modeled using information from
boreholes drilled and logged in the vicinity of the pond. The following primary material
designations are used in this effort:

1. Mine Waste
2. Colluvium
3. Bedrock

The definitions of these materials are as follows:
Mine Waste is the byproduct of mining activities at the site and is generally coarse-grained, free-
draining material. According to the United Soil Classification System (USCS), it is generally

classified as gravel or sand with clay and silt, and contains broken rock of cobble and boulder
size.
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Colluvium is used to describe transported soil of varying origins and characteristics. In this
analysis it refers to all soils overlying the weathered and unweathered bedrock. The colluvium
near the South Pond contains low-strength clays, clays consolidated due to mine waste
overburden, and other depositional soils classified as silts or sands according to the USCS.
Although there is evidence that soil stripping occurred in some portions of the SWRP footprint
during mine development (Peters, 1999), which would have resulted in the removal of the
colluvium layer in some areas, a review of historic aerial photographs indicates that soll
stripping did not occur in the vicinity of the current toe.

Bedrock refers to weathered bedrock and unweathered bedrock, and residuum (highly
weathered bedrock at the contact with the colluvium). The residuum is a soil-like product of in-
place weathering of the underlying rock mass. This material has a lower void ratio than
transported soils, exhibits very high blow counts during SPT testing, and typically exhibits highly
dilatant behavior during shearing. This results in a material that has a shear strength similar to
that of a very weak rock mass or heavily over-consolidated soil (i.e., a curved failure envelope
with no cohesion, but a very high initial tangent friction angle) as opposed to a typical normally-
consolidated soil.

Engineering properties and input parameters of these three materials are discussed below in
the Material Properties section.

To develop the subsurface stratigraphy for the stability sections, a corridor of interest 250 feet
wide, 2,000 feet long, and containing stability sections 1 and 2 was identified and visually
assessed to delineate the native terrain into three categories: Ridges, Drainage Valley Bottoms,
and Drainage Valley Walls (see Figure 2). An additional corridor of interest approximately 70
feet wide, 1,700 feet long, and enveloping stability section 3 was also developed. Each stability
section then was divided into segments corresponding to one of the three terrain types and the
depth to bedrock for each segment was estimated using information from nearby boreholes
located in the same terrain type. The terrain type associated with each borehole is presented in
Table 2. Table 3 presents the percentage of the corridor of interest's area corresponding to
each terrain type.

For each terrain type, an estimate of the proportion of clay (low-strength clay and consolidated
clay) in the colluvium was made. This estimate was based on materials encountered during
subsurface investigations and is expressed as a percentage of the total colluvium in Table 3.

The stability sections developed for use in this analysis are presented in Figures 3 and 4.
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Table 2. Terrain Type Associated with Boreholes

Drainage Valley Drainage Valley
Borehole ID Bottom, Wall, or Borehole ID Bottom, Wall, or
Ridge Ridge
PBC-01 Bottom B-07 Wall
PBC-02 Bottom B-08 Ridge
PBC-03 Bottom MWCD-01 Bottom
CD-B1 Ridge MWCD-02a Bottom
CD-B2 Bottom MWCD-02b Bottom
CD-B3 Wall THSS-01 Ridge
CD-B4 Wall THSS-02 Ridge
B-04 Wall GW-42 Bottom
B-05 Bottom GW-51 Bottom
B-06 Wall

Table 3. Colluvium Characteristics

Percentage Av Avg. Thickness of
9 9. Clay (Consolidated Percentage of
ol A o Gl and Low-Strength) Low-Strength Cla
Interest Thickness (ft) (f0) 9 9 y
Drainage Valley Bottom | 23% 18.3 11.4 62%
Drainage Valley Wall 51% 4.2 2.5 58%
Ridge 26% 0.8 0.2 27%

3.3 GROUNDWATER CONDITIONS

The stability analyses for the South Pond assume that groundwater levels are at the waste
rock/native soil contact, or at the ground surface in the toe area where waste rock does not
overlie the ground surface. This assumption is considered conservative, especially since
shallow (alluvial) groundwater typically only occurs in the very narrow bands (in plan view) in the
bottoms of the buried alluvial channels under the waste rock.

Beyond using this assumption regarding the extent of groundwater at the native soil contact, no
explicit accounting for pond leakage has been included in the South Pond Stability analyses. It
should be kept in mind that the South Pond is designed as a double-lined pond with a leak
detection layer between the two liners to detect leakage through the primary liner if it should
occur. Since downgradient collection and control of impacted water is provided by the existing
PCP at the toe of the SWRP, the primary purpose for the leak detection monitoring is provide an
indication if leakage is occurring, and to provide a means to measure the rate of leakage. A
low-height divider berm is included in the design of the South Pond so that if excessive leakage
does develop, repairs can be made to the liner system while allowing for pond operation (at a
restricted water level).

Given that the South Pond is underlain by high-permeability waste rock, it is highly unlikely that
leakage from the double-lined impoundment would occur at a rate that would significantly
elevate the groundwater levels at the waste rock/native soil contact, Any leakage that does
occur would be concentrated within the narrow band in the bottoms of the two buried alluvial
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channels and express themselves as increased flow in the Submerged Seep and the
Pumphouse Seep.

3.4 SLOPE STABILITY MODELING

Slope stability analyses were performed using two-dimensional limit equilibrium methods with
the aid of the program SLOPE/W (GEO-SLOPE, 2012). The Morgenstern-Price method
(Morgenstern and Price, 1965) with a half-sine function for inter-slice forces was used for the
analysis. This method evaluates both circular and non-circular slip surfaces, and satisfies both
force and moment equilibrium in the factor of safety calculation (GEO-SLOPE, 2012).

The analyses were performed by calculating the factors of safety along circular and block
specified wedge failure surfaces. The failure surfaces analyzed by the model were restricted to
only those deeper failure surfaces which could potentially affect the South Pond. This was
achieved by excluding from the analysis any failure surface daylighting on the uphill end at a
distance farther than 10-20 feet from the South Pond crest.

The global slope stability analyses under seismic loading conditions were conducted using a
pseudo-static approach, where a constant horizontal acceleration is applied to the numerical
models. This horizontal acceleration simulates an inertial force due to a seismic event. The
peak ground acceleration (PGA) for a probability of exceedance of 10 percent in 250 years at
the Site for site Class B (rock) is 0.131g (MGC, 2010), where g is the acceleration of gravity.
The PGA at the Site was adjusted to site Class C (very dense soil and soft rock) to represent
waste rock for the slope stability analyses. The recommendations presented in USGS (2013)
were used to calculate the adjusted PGA. The Class C PGA at the Site is 0.157g. The strategy
of representing the seismic coefficient as a function of the PGA has been adopted in review of
uranium facility design and documented by the U.S. Department of Energy (DOE, 1989). DOE

(1989) recommends the use of a horizontal seismic coefficient of 2/39 of the PGA for pseudo-

static stability analyses for post-reclamation conditions. The U.S. Nuclear Regulatory
Commission (NRC, 2003) recommends the seismic coefficient be either 67 percent of the PGA
or 0.1, whichever is greater. The horizontal seismic coefficient used for the pseudo-static
stability analyses is 0.105.

Analyses presented in Attachment E-3 indicate that some of the colluvium may be susceptible
to a shear strength reduction as a result of dynamic loading. Therefore, under post-earthquake
conditions these materials may exhibit reduced shear strength. The reduction to shear strength
under post-earthquake conditions is discussed in detail in Supplement E-2.2.

3.5 ASSUMPTIONS

Assumptions regarding interpretation of drilling logs are summarized in the following
paragraphs, grouped by investigation. Borehole locations and general notes regarding
interpretation of the drilling logs are presented on Figure 5. The following material
classifications were used to interpret the drilling logs of the following investigations of the Site.
These data were reclassified and combined into the three primary material designations
identified below and described above:

1. Waste Rock (in logs) = Mine Waste (in this evaluation)

2. Low-Strength Clay =Colluvium
3. Consolidated Clay = Colluvium
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4. Other Colluvium = Colluvium
5. Residuum/Weathered Bedrock = Bedrock
6. Competent Bedrock = Bedrock

3.6 INVESTIGATIONS AND BORINGS USED FOR DEVELOPMENT OF
STRATIGRAPHY

Investigations used to develop the stratigraphy for slope stability modeling are listed
chronologically in the following sections.

Hydrogeology of the Midnite Mine: Borings BOM-3 and BOM-4 (Riley, et al, 1991)

The drilling logs associated with these borings were not presented in a way that allowed
detailed interpretation of the materials encountered during drilling. However, it was evident from
the logs that mud and clay were encountered when BOM-89-4 was drilled. There was no
mention of mud or clay in the drilling log for BOM-89-3; therefore it was assumed that the
foundation material in this area does not include significant amounts of these materials.

Monitoring Well Installation: Borings GW-42, GW-43, GW-51 (SMI, 1999)

Materials described as “abundant clay/fines” and located under 75 feet of waste rock (or more)
were assumed to be Consolidated Clays. Materials described as “porphyritic quartz-monzonite”
or containing “coarse lag phyllite-schist, calc-silicate” were assumed to be Residuum. Materials
described as predominately sandy with gravel, silt, and clay were assumed to be Other
Colluvium. Materials described as “very competent” or lacking iron staining on the drill cuttings
were assumed to be Bedrock.

Phase 1A RI/FS: Borings MWCD-01, MWCD-02a, and MWCD-03 (URS, 2005)

These holes were drilled using air rotary methods and samples were collected using a cyclone.
No SPT, or other quantitative measurement of material density/consistency/strength, were
performed. Lacking these estimates, it was conservatively assumed that all materials described
as CL on the drill logs are Low-Strength Clays. Materials composed primarily of sand (SM, SC)
were assumed to be Other Colluvium, as were non-plastic fine-grained materials (ML). Due to
the finer-grained nature of the colluvium at this site, it is likely that materials with sand and
gravel contents greater than 50 percent are products of the bedrock weathering process and
were assumed to be Residuum (GM). Contact with the Bedrock was assumed to occur where
indicated on the drill logs (either as “bedrock” or “quartz monzonite™).

Phase 2A/1B RI/FS: Borings THSS-01 and THSS-02 (URS, 2005)

In THSS-01, the material immediately under the waste was described as “clayey bedrock,”
“weathered bedrock,” and “gravelly sandy clay.” Seven feet of this material was found clogged
in the drilling barrel. This material was assumed to be Residuum. No Low-Strength Clay,
Consolidated Clay, or Other Colluvium was identified in this borehole. No Bedrock contact was
identified.

In THSS-02, a split spoon sample obtained at the base of the waste rock collected “stiff clay”
above “decomposed rock.” The stiff clay was assumed to be Consolidated Clay and the
decomposed rock was assumed to be Residuum. No Bedrock contact was identified.

Interim Mechanisms: Borings PBC-01 through PBC-03 (Tetra Tech, 2010)

Clay or silt materials with trace, or less, amounts of sand and gravel were assumed to be low-
strength clays. Materials with more than trace amounts of sand and/or gravel were as assumed
to be Other Colluvium, unless the material was described as “soft” in the drilling log, in which
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case it was conservatively assumed to be Low-Strength Clay. Materials described as “low
plasticity” were assumed to be Other Colluvium. Due to the finer-grained nature of the
colluvium in this area of the Site, it is likely that materials described as “gravel/sand/clay”’ are
products of the bedrock weathering process and were therefore assumed to be Residuum.
Auger refusal (where noted in the drill logs) was assumed to correspond with very hard Bedrock
(unrippable).

Interim Mechanisms: Boring MWCD-02b (Tetra Tech, 2010)

Material with medium or high plasticity and trace or no sand/gravel was assumed to be Low-
Strength Clay. Materials with more than trace amounts of sand and/or gravel and low plasticity
were assumed to be Other Colluvium. Due to the finer-grained nature of the colluvium at this
site, it is likely that the gravelly materials identified in this borehole are products of the bedrock
weathering process and were assumed to be Residuum. Material identified as “bedrock” but
exhibiting a blow count significantly lower than 50 (N=29) was assumed to be Residuum.
Bedrock was not encountered in this borehole.

Mine Waste Investigations: Borings B-04 Through B-08 (MGC, 2011)

Native materials are located under waste rock overburden. As such, all clay materials have
been consolidated and do not exhibit the low SPT blow counts that are characteristic of the
Low-Strength Clays located downstream of the waste rock pile. Due to the relatively fine-
grained nature of the colluvium at this site, it is likely that materials with sand and gravel
contents greater than 50 percent are products of the bedrock weathering process and were
assumed to be Residuum. Descriptions of material consistency presented on the drill logs were
not consistent with the SPT blow counts and were disregarded in favor of consistency
correlations based on the SPT blow counts (Terzaghi and Peck, 1948).

Storage Ponds Investigation: Borings CD-B1 Through CD-B4 (MWH, 2012)

Clays with soft and very soft consistencies were assumed to be Low-Strength Clays.
Consistencies were determined based on Standard Penetration Test (SPT) blow counts and the
correlations presented in Sowers (1979). Also, material visually identified as “clayey sands”
were conservatively assumed to be sandy clays and assumed to be Low-Strength Clays if the
blow counts correlated to a soft or very soft consistency. If the SPT blow counts exceeded 5
blows for 12 inches of sampler progression, then the material consistency was firmer than “soft”
or “very soft” and the material assumed to be Other Colluvium. Materials which had SPT blow
counts greater than 50 were assumed to be Residuum. Auger refusal (where noted in the drill
logs) was assumed to correspond with very hard Bedrock (unrippable).

4.0 MATERIAL PROPERTY ASSUMPTIONS IN MODEL

The stability sections were developed using the three primary material types: mine waste,
colluvium, and bedrock. The material properties for each material are discussed below and
summarized in Table 4.

4.1 MINE WASTE

The density and effective strength parameters of the mine waste used in the analyses were
based on subsurface information provided in URS (2001) and material parameters used for
stability analyses presented in URS (2002). Effective strength parameters were used to
represent the mine strengths due to the relatively coarse, free-draining nature of the mine
waste.
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4.2 COLLUVIUM

The Colluvium is transported soil containing varying amounts of clay, silt, and sand the term as
used in this calculation brief is inclusive of colluvial sediments in the valley bottom. The density
of the colluvium was calculated from the measured in-place dry density and the natural water
content for a sample representative of the colluvium in the area, sample CD-B4 at 6 to 7.5 feet,
presented MWH (2012).

Under static conditions the Colluvium has no excess pore pressure and was therefore modeled
using effective shear strength parameters. The effective friction angle used for the colluvium
was estimated based on the average measured plasticity index (Pl) of colluvium samples
located above weathered bedrock or bedrock from MWH (2012) and using the relationship
between Pl and the effective angle of internal friction angle presented in Duncan and Wright
(2005). The effective cohesion value was assumed to be zero. This estimated effective friction
angle is very similar to that obtained from triaxial testing performed as part of the previous
storage pond investigation (MWH, 2012). A consolidated-undrained triaxial test, with pore
pressure measurements was performed on specimens of low-strength colluvium (colluvial clay)
from Test Pit CDTP2 (7 to 14 foot depth), located adjacent to CD-B2. Although the triaxial tests
were run on remoulded specimens compacted to 98 percent of the standard Proctor maximum
dry density at 1 percent above the optimum moisture content, the post-peak results at large
strain (15 percent) for the specimen tested at the highest effective consolidation pressure (8,640
psf) can reasonably be expected to represent the normally-consolidated, constant-volume shear
strength of the low-strength colluvium. Analysis of the result from this test specimen indicates a
constant-volume effective stress friction angle slightly higher (32.4 degrees) than the estimated
value of 30.8 degrees. The lower estimated value of 30.8 degrees was used as a conservative
estimate of effective stress friction angle. Under earthquake (pseudo-static), the colluvium
shear strength was modeled using the total shear strength parameters to account for rapid
loading conditions during the design seismic event. Undrained shear strengths recommended
in Attachment E-3 were used in the analysis for colluvium. The undrained shear strengths are
based upon the interpretations of piezocone (CPT) investigations along the toe of the SWRP
and summarized in Attachment E-3 in the alluvial clays. The undrained shear strengths based
upon estimated c/p’ ratios recommended in Attachment E-3 are used for pseudo-static
conditions. The normally-consolidated c/p’ ratio are used, in conjunction with the SHANSEP
parameters recommended in Attachment E-3, to calculate the shear strengths at various waste
rock burial depths in the model.

It should be noted that the recommended normally-consolidated c/p’ ratio (0.4) presented in
Attachment E-3 is somewhat lower (i.e., more conservative) than indicated by the undrained
triaxial test from material from CDTP2 discussed in the previous paragraph. Back calculation of
the c/p’ ratio from the large strain (15 percent) undrained shear strength of the highest stress
specimen suggests a c/p’ ratio of 0.47. This may be the result of the apparent overestimation of
overconsolidation ratios in the CPT interpretation, as discussed in Attachment E-3. Regardless,
the use of the normally consolidated c/p’ ratio and SHANSEP parameters from the CPT
interpretations, which were run on alluvial clays in the valley bottoms to represent all of the
colluvium in the SWRP foundation, is considered very conservative.

The 30, 65’, and 120" waste rock fill cases indicate that 30’, 65’ and 120’ of waste rock fill is
located above the colluvium at various locations in the stability section. The pond case
indicates that the colluvium is located below the south pond. The numerical model was
discretized based on these five cases: (e.g., the 30’ field dam was assigned when between 15’
and 47.5" of waste rock is located above the colluvium) and the undrained shear strength
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estimated based upon calculated overconsolidation ratios using the free-field (no fill) case as for
the initial stress state.

As shown in Table 4, the estimated c/p’ ratio decreases with increasing waste rock overburden,
and approaches the estimated normally-consolidated c/p’ ratio once the colluvium is overlain by
120 feet of waste rock.

Analyses were also performed under post-earthquake conditions. These additional analyses
are presented in Supplement E-2.2.

4.3 BEDROCK
The bedrock was modeled as an impenetrable surface and it is anticipated that the critical slip

surfaces will not intercept this stronger material underlying a much weaker colluvium, but rather
slide along the weaker colluvium at the bedrock contact.

Table 4. Material Properties Used in Stability Analysis

Total Effective Friction Effective Undrained shear
Material Type Density Angle, ¢’ Cohesion, ¢’ strength ratio, s, /o'
(pct) (deg) (psf)
Mine Waste 135 38.0 0 -
2.10™ (Free Field)
0.56 ® (30’ Dam Fill)
Colluvium 122 30.8@ 0®@ 0.46 ® (65’ Dam Fill)
0.41 ® (120’ Dam Fill)
0.50 @ (Pond)
Bedrock Impenetrable -

Notes:  (a) Static conditions
(b) Pseudo-static conditions

5.0 RESULTS

The factors of safety against slope stability failure that were calculated in this analysis are
provided in Table 5 and in Figures 6 to 20. The required minimum factors of safety are 1.5
under static conditions and 1.1 under pseudo-static conditions as discussed in Section 2.1.

The factors of safety under static and pseudo-static conditions for all cases exceed the

minimum required factors of safety. The results of post-earthquake analyses are provided in
Supplement E-2.2.
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Table 5. Factors of Safety for Against Deep-Seated Slope Failures

Failure Surface

Factor of Safety (FOS)

Static
1.5 Minimum FOS

Pseudo-Static
1.1 Minimum FOS

Circular | Wedge Circular | Wedge
Cross-Section 1 1.6 1.8 1.1 1.1
Cross-Section 2 1.5 1.8 1.2 1.4
Cross-Section 3 2.0 2.3 1.5 1.6
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Midnite Mine Material Parameters Used in Stability Analyses

Slope Stability Analysis Material Type Total Unit Weight | Friction Angle, ¢’ [Cohesion, ¢’

South Pond - Cross-Section 2 (pcf) (deg) (psf)
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Midnite Mine Material Parameters Used in Stability Analyses

Slope Stability Analysis Material Type Total Unit Weight | Friction Angle, ¢’ |Cohesion, ¢’

South Pond - Cross-Section 2 (pcf) (deg) (psf)

Static Conditions Waste_Rock 135 38.0 0

Block Specified Wedge Failure Surface Colluvium 122 30.8 0
Bedrock Impenetrable
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Midnite Mine

Slope Stability Analysis

South Pond - Cross-Section 2
Pseudo-Static Conditions (K,=0.105)
Circular Failure Surface
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Material Parameters Used in Stability Analyses
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Midnite Mine

Slope Stability Analysis

South Pond - Cross-Section 2
Pseudo-Static Conditions (K,=0.105)
Block Specified Wedge Failure Surface
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Midnite Mine

Slope Stability Analysis
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Midnite Mine

Slope Stability Analysis
South Pond - Cross-Section 3
Static Conditions
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Midnite Mine

Material Parameters Used in Stability Analyses

Slope Stability Analysis Material Type Total Unit Weight | Friction Angle, ¢’ |Cohesion, ¢’
South Pond - Cross-Section 3 (pcf) (deg) (psf)
Static Conditions Waste_Rock 135 38.0 0
Block Specified Wedge Failure Surface Colluvium 122 30.8 0
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Midnite Mine

Slope Stability Analysis

South Pond - Cross-Section 3
Pseudo-Static Conditions (K,=0.105)
Circular Failure Surface
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Material Parameters Used in Stability Analyses

. Total Unit Weight | Friction Angle, ¢’ | Cohesion, ¢’ .
Material Type (pcf) (deq) (psf) s,/o,
W aste Rock 135 38.0 0 -
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Midnite Mine

Slope Stability Analysis

South Pond - Cross-Section 3
Pseudo-Static Conditions (K,=0.105)
Block Specified Wedge Failure Surface

South Pond

Material Parameters Used in Stability Analyses

. Total Unit Weight | Friction Angle, ¢’ | Cohesion, ¢’ .
Material Type (pcf) (deq) (psf) s,/o,
W aste Rock 135 38.0 0 -
2.10 (Free Field)
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Supplement E-2.1

Midnite Mine Central Drainage Drill Logs Used for
South Pond Slope Stability Analyses



BOREHOLE ID: PBC-01

BOREHOLETPAELL - VECTOR MIDNIGHT MINE, CEWD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 11/15MQ

"It TETRATECH  TeraTech PAGE 1 OF 2
CLIENT _Dawn Mining Company PROJECT NAME _Midnite Mine
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _Central and Western Drainage
DATE(S) OF DRILLING: 07/12/2010 - 07/13/2010 GROUND ELEVATION: 2,428.2 ft METHOD: 8 1/4" 1D x 12 1/8" OD
CONSULTANT: Tetra Tech NORTHING: 352,269 ft LOGGED BY: Joe Reed
DRILLING CONTRACTOR; Ruen Drilling EASTING: 511,850 ft DRILLED BY: Jim Erdman
DRILL RIG: BK-66 HAMMER TYPE: N/A LOCATION: Midnite Mine
w ] -
0. @ =z
= gl 3 2o
0. E u = Q % MATERIAL DESCRIPTION
o & 0 2 |53
= [&] (o] 5]
< 1 =
%] o m
0
SE TOPSOIL
C 4 O Sandy Clayey Silt, dark brown, slightly moist, soft, fine to coarse grained sand, trace
= n “ 15 gravel, slightly cohesive, frequent roots
E 2 3 7 7 SANDY CLAY, CL
= = / Dark yellowish brown (10YR 3/4), moist to wet, medium stiff, fine to coarse grained
- 3 3 / sand, trace gravel, wet at 4 feet, low plasticity, angular te sub-rounded
o4 7 /%
- 5 O %
E 6 %/
g R %
- g 3 /
- = A 85
C g 3 / SANDY CLAY, CL
- B Dark yellowish brown (10YR 3/4), moist to wet, medium stiff to stiff, trace fine grained
= 40 3 / sand, medium plasticity
- - Z110.5
- 11 3 SANDY CLAY, CL
= E Dark gray (10YR 4/1), moist to wet, stiff, trace fine grained sand, medium to high
- 42 7 \\ plasticity, less sand than above
- 13 7 \\
" 14 3
= 15 3
E 16 N Y160
= / SILTY CLAY, CL
- 17 3 Very dark gray (10YR 3/1), moist to wet, stiff, trace fine grained sand, silt, sandy layer
= Jj[SS1| 90 with roots from 16.5 to 16.7 feet, medium plasticity, more silt less and plastic than
- 18 . / above
19 /
[ b [19.5  No Recovery from 19 to 19.5 feet
- 20 CLAYEY SILT, ML
- 7 Dark gray (10YR 4/1), moist to wet, very fine grained sand, micaceous, cohesive,
o T organic layers (stems, twigs)
- 22 71| ss2] 76
[~ 23 o
- 24 - 24.2
" 3 L SANDY GRAVELLY CLAYEY SILT, ML
F 25 3 >4 IR [

(Continued Next Page)




TETRATECH

CLIENT _Dawn Mining Company

Tetra Tech

BOREHOLE ID: PBC-01

PAGE 2 GF 2

PROJECT NAME _Midnite Mine

PROJECT NUMBER _114-181850.2010

PROJECT LOCATION _Ceniral and Western Drainage

g o= g
= el 3 (5
) w g o & MATERIAL DESCRIPTION
a o O 3 § -
= Q g |4
<< o =
"] o o
25
- b ss3| 50 e Brown (10YR 5/3), moist to wet, medivm dense, gravel and sand in clayey silt matrix,
C g I o fe (iron) stained, micacequs
[ — - - .
- 27 ] e 27.0 Yellowish brown (10YR 5/4), wet, dense, fine to coarse grained sand and gravel,
= — . cohesive, clay (confinued)
= 5 Drilling change at 27 feet /-
- 28 - WEATHERED BEDROCK
= Yellowish brown (10YR 5/6)
~ 29 ]
C 30 3
F 31 3
C 3 Hard Drilling at 31 feet
F 32 3
- 33 SS4| 80 | 50/6" 33.0  Very hard auger refusal at 32.5 feet

BOREHOLE/TPAELL - VECTOR MIONIGHT MINE, CEWD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 11/15/10

Bottom of hole at 33.0 feet.




BOREHOLE/TP/WELL - VECTOR MIDNIGHT MINE, GEBWD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 111510

TETRATECH

CLIENT Dawn Mining Company

BOREHOLE ID: PBC-02

Tetra Tech PAGE 1 OF 1

PROJECT NAME _Midnite Mine

PROJECT NUMBER _114-181850.2010

PROJECT LOCATION Central and Western Drainage

DATE(S) OF DRILLING: 07/14/2010 - 07/14/2010  GROUND ELEVATION: 2,4304ft  METHOD: 8§ 1/4" ID x 12 1/8" OD
CONSULTANT: Tetra Tech
DRILLING CONTRACTOR: Ruen Drilling
DRILL RIG: BK-66

NORTHING: 352,262 ft
EASTING: 511,769 It
HAMMER TYPE: N/A

LOGGED BY: Joe Reed
DRILLED BY: Jim Erdman
LOCATION: Midnite Mine

18.5

g2 g
> £ o

= E i 3 [To

& = w > o e} MATERIAL DESCRIPTION

a & O R

= (&} (e}
< L 2 |©
0 @ “ ®

- - SANDY CLAYEY SILT, ML
g = Dark yellowish brown (10YR 4/6), dry, soft, fine grained sand, trace gravel, frequent
= - 15 roots
- 2 / SANDY SILTY CLAY, CL
- e Dark yellowish brown (10YR 3/4), dry to slightly moist, soft, fine to coarse grained
- 3 o / 30 sand, trace fine gravel, trace roots
= - SILTY CLAY, CL
C 4 O Dark yellowish brown {(10YR 3/4), dry, soft to medium stiff, trace fine to coarse grained
- = \ sand and gravel, medium plastic to plastic, 5 feet to moist
F 5 3 \
C 6 \ B.0
- a / SANDY GRAVELLY CLAY, CL
i S Dark gray (10YR 3/1), moist, to wet at 7 feet, medium stiff, fine to coarse grained
- = / sand, fine gravei, medium plastic to plastic
[ 8 /
[ g
- - Increase in sand and gravel - harder from 9 to 11 feet
C 10 3 /
- 11 3 / 11.0
- 7 WEATHERED BEDROCK
C 12 3 Yellowish brown (10YR 5/6), fe (iron) stained
[~ 13 ]
- 14 3 18-18-30
I~ - SS1| 67
[~ 15
[~ 16 ]
- 17 3
- 18 3

Bottom of hole at 18.5 feet.




CLIENT Dawn Mining Company

TETRATECH

BOREHOLE ID: PBC-03

Tetra Tech PAGE 1 OF 2

PROJECT NAME _Midnite Mine

PROJECT NUMBER _114-181850.2010

PROJECT LOCATION _Central and Western Drainage

DATE(S) OF DRILLING: 07/15/2010 - 07222010  GROUND ELEVATION: 2,428.1 ft METHOD: 8 1/4" ID x 12 1/8" OD HSA
CONSULTANT: Tetra Tech
DRILLING CONTRACTOR: Rucn Drilling

NORTHING: 352,294 ft
EASTING: 511,900 ft

LOGGED BY: Joc Reed
DRILLED BY: Jim Erdman

BOREHOLETP/WELL - VECTOR MIDNIGHT MINE, C&WD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 11/15/1C

DRILL RIG: BK-66 HAMMER TYPE: N/A LOCATION: Midnite Mine
L = =
o g
= | BB 3 |
ag| W |%¥| 2 |Zo MATERIAL DESCRIPTION
o T @] 2 (&3
= 131 9 1|8
& |x| @
Q
- - 0.5 TOPSOIL, CL
- 4 O Sandy Silty Clay I3
- = SANDY SILTY CLAY, CL
2 ] / Dark yellowish brown (10YR 3/4), moist to wet at 2 feet, medium to stiff, fine to coarse
= - grained sand, trace fine gravel, medium to high plasticity, roots to 3.5 feet
- 3 O /
C 4 4 / 4.0
- - N CLAY, CL
C 5 o Dark yellowish brown {10YR 3/4), moist to wet, stiff, trace fine grained sand, high
= n plasticity
= 5
- - 8.5
7 7 / SANDY CLAY, CL
= B Dark gray (10YR 3/1), moist to wet, stiff, trace fine to coarse grained sand, high
= plasticity, trace fine gravel
= = 8.5
F o I 7y SANDY CLAY, CL
= = / Greenish gray (GLEY2 5/1), wet, stiff, trace fine to coarse grained sand, high plasticity
C 10 3 /
C 11 %
C 12 3 %
— 13 %
14 4 /é
- 15 o /%/
[ 16 - %
F 17 2 ///;/
C 18 3 %
F 19 3 %
F 20 4 %
- 21 3 %
C 22 3 ézz.o
o 3 WEATHERED BEDROCK
C 23 3
[ 24 3
- 3 7-11-19 Weathered Bedrock, yellowish brown (10YR 5/6} at 24 to 25.5 feet
F 25 3/\ 8§51/ 67

(Continued Next FPage)




BOREHOLE ID: PBC-03

TETRATECH  TetraTech PAGE 2 OF 2
CLIENT Dawn Mining Company PROJECT NAME Midnite Mine
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _Central and Western Drainage
1] = —
o z
= | B 1&] 3 [0
& =) u = ] L5 MATERIAL DESCRIPTION
o] a o) 2 1%
= 2 Q2 |o
5 || @
25
- - WEATHERED BEDRQCK (continued)
C o5
- 27 4
= o5
C 99 3
[ 30 3
- 31 3 31.0

BOREHOLE/TP/WELL - VECTOR MIDNIGHT MINE, CAWD, GINT.GP4 ROCK SPRINGS DATA TEMPLATE.GDT 11/5/10

Bottom of hole at 31.0 feet.
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-

November 2010

Figure 1
Well Completion Diagram PBC-01
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N\
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Project No. 181850

November 2010

Figure 2
Well Completion Diagram PBC-02
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Figure 3
Well Completion Diagram PBC-03



BOREHOLE ID: MWCD-02

SCREHCOLE/TPANELL - VECTOR MIDNIGHT MINE, CEWD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 11/15/10

TETRA TECH Tetra Tech PAGE | OF 2
CLIENT Dawn Mining Company PROJECT NAME _Midnite Mine
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _Central and Western Drainage
DATE(S) OF DRILLING: 07/23/2010 - 07/23/2010 GROUND ELEVATION: 2,425,7 ft METHOD: 8 1/4" ID x 12 1/8" OD HSA
CONSULTANT: Tetra Tech NORTHING: 352,250 ft LOGGED BY: Joe Reed
DRILLING CONTRACTOR: Ruen Drilling EASTING: 511,853 {t DRILLED BY: Jim Erdman
DRILL RIG: BK-66 HAMMER TYPE: N/A LOCATICON: Midnitc Mine
w P =
o o =
= o
E — ﬁ E 8 T
rEl Y 5| Q |0 MATERIAL DESCRIPTION
w a O 2 |83
= 8 Q 5
& || @
0
= - TOPSOIL, ML
— 9 O Sandy Clayey Silt, dark brown, slightly moist, soft, fine to coarse grained sand, trace
- 3 2 15 gravel, slightly cohesive, frequent roots
= % / SANDY CLAY. CL
- - / Dark yellowish brown {10YR 3/4), moist to wet, medium stiff, fine to coarse grained
- 3 7 / sand, trace fine gravel, wet at approx. 5 feet, low plasticity, decreasing sand with depth
- 4 O %
C 5 O %
C 5 - %
C 7 %
c g - %
- g %
E 10 3 %
I CLAY, CL
C 14 3 Dark gray (10YR 411}, moist to wet, stiff, trace fine grained sand, medium to high
- b plasticity
F 12 3
- 13 E Very little return on auger flights from 12.5 to 17.5 feet
C 14 3 §
F 15 \
— 16 - §
E 17 3 \
F 18 7 \
- = \ Dark gray (10YR 3/1), wet at 18 feet
- 19 \
- 20 =
[~ 21 3
[ 22 ] \
F 23 5 \
- 24 5 §
- 25 3 25.0

{Continued Next Page)




BOREHOLE ID: MWCD-02

BOREHOLE/TPMELL - VECTOR MIDNIGHT MINE, CE&WOD, GINT.GPJ ROCK SPRINGS DATA TEMPLATE.GDT 11/15/10

TETRATECH TemTech PAGE 2 OF 2
CLIENT _Dawn Mining Company PROJECT NAME _Midnite Mine
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _Central and Western Drainage
[17] o
s 1T 2 (o
z e r a |T ®
og| u 9 o (&g MATERIAL DESCRIPTION
u o (o] = e
a
%] o m
25
- 3 \_Gravel starts {driling change) at 25 feet /
- 26 3 GRAVEL
- 27 S 27.0
C 3 BEDROCK
- 28 J 10-11-18 Yellowish brown (10YR 5/6), moist
= - §51| 60
[ 29 J
[ 30 7
- - A
[ 31 3
[ 32 3
[ 33 3
- 7 33.5

Boftom of hole at 33.5 feet.




SAVED:11/11/10 PRINTED: 12/20/10 BY:NEIL.BRENNAN

E:\181850\Task 4\InterimDesign\WELL—COMP—1.dwg
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-

November 2010

Figure 4
Well Completion Diagram MWCD-02



MWH Americas, Inc. CD-B1
2890 East Cottonwood Parkway, Suite 300 PAGE 1 OF 8
Salt Lake Cily, Utah 84121

Telephone: (801) 617-3200

Fax (801) 617-4200

—

CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
DRILLING DATE _9/13/2011 COMPLETION DATE _9/14/2011 LOGGED BY _Bill Bragdon
DRILL METHOD HSA/Core BOREHOLE DIAMETER HSA 8 inch, 0 to 25 feet: Core 2.5 inch, 25 fast o EOB DRILLING COMPANY _Ruen Drifling
bend
Blald
r |8|5|3|alfls S p
- 22 5
be| (S5 2[2| 8 MATERIAL DESCRIPTION 2 8 B
o |g 3 ‘g = g & & 1
© | D
73] wy
0.0 &
Silty sand to about 2.2 feet.
B | 16
§S| 25 |100] NA|NA I NA! sitty fine to megium-grained sand {SP/SM), yellowish brown (10YR 6/4), medium dense, at
1.0 feet bgs grades to low plasticity, very stiff, dry (fill possible).
B T 18
- N Weathered quartz monzonite from about 2.2 to 31 feet bgs.
25
| | 14
55|24 100 NAl @ {NA| Fine to coarse-grained sand (SP) of decomposed (W) quartz monzenite, pale brown (10YR 6/3),
hard, dry, does not break with finger pressure. Feldspars are soft and discolored, trace FeOx
B 7 42
50
| | 15
Fine to medium-grained sand (SP) of decomposed (W9) quartz monzonite, breaks easily under finger
55|30 |[100{NA| & |NA| pressure, dry. Feldspar are decomposed to clay, grades to pale vellowish (5Y 8/4), slighlly
R N plastic, very siiff to hard.
35
7.5
| | 32
CAl 40 [100|NAl © |NA| As above at & feet bys, collected brass liner “B* from 8 to 8.5 feet,
B T 65
10.0

(Continued Next Page)




MWH Americas, Inc.

CD-B1

2890 East Coltonwood Parkway, Suite 300 PAGE 2 OF 6
Salt Lake City, Utah 84121
Telephone: {801} 617-3200
Fax (801) 617-4200 (
CLIENT Newmont PROJECT NAME Storage Pond Investigation - 2011
<| |
o W 2
T 5 £ § Q -g & % g
= o~ o & (L)
f,'-_, £ % 8 o g ,-i:‘_’, 5 MATERIAL DESCRIPTION L5 133‘
o |elE E|x|2|3 & i
£(2 = Q
o |mj e
% w
10.0 F
| | 24
85144100/ NA| 9 |NA| Fine to medium-grained sand (SP) of decomposed (W9) quariz monzonile, pale yellow (5Y 8/4) fo
(5Y 8/2), trace FeQOx,crumbles under finger pressure, slightly to low plasticity, very stiff to hard, dry.
B T 46
12.5
3 | 10 ( ’
55|12 [100|NA| & [NA| As above, grading to medium plasticity, stiff to very stiff, slighly moist. Waler at 12.6 to 13.
B N 25
i5.0
| A 36
ss Clayey fine-grained sand (SC) of decompaosed (W) quartz monzonite, pale yellow (5Y 8/3),
46100INA] 6 INA| oy plasticity, hard, dry to slightly moist, crumbles under finger pressure, trace FeOx at 1510 15.5.
B 7 50
17.5
12
- ] Clayey fine-grained sand (SC) of decomposed {W9) quartz monzonite, crumbles easily under finger
55|20 100|NA| © [NA| pressure, strong FeOxand manganese at 17.6 10 18.0 feet bgs, sUiff to very stiff, slightly molst to molst,
pale yellow (8Y 8/2), medium plasticity, medium stff to very stiff, moist.
3 1 25 (
20.0

{Continued Next Page)




MWH Americas, Inc. CD-B1
2890 East Cotlonwood Parkway, Suite 300 PAGE 3 OF 6
Salt Lake City, Utah 84121

Telephone: {801) 617-3200

Fax. {801) 617-4200

CLIENT Newmont PROJECT NAME Sforage Pond Investigation - 2011
ol | B
e 3
% g 3o g =] 2 2
E_{2|3]& g|8|l® zo 3
& Ele|Qlai® % & MATERIAL DESCRIPTION é 9 §
o [glg| g2 « i
@ [ m ES
(73]
20.0 R
B 1 8
55|12 [100|NA| 9 |NA| Clayey fine-grained sand (SC) of decomposed (W) quartz monzonite as above at 17.5 feet bgs,
3 7 21
22.5
83 7 Water encountered
- dss|” " Moo Nal to iNA| Clayey fine-grained sand (SC) of intensely weathered {(W7) to very intensely weathered (W8} quartz ¥ atzs festbgs
180 8 monzonite, pale olive (5Y 6/4), fine to medium gralned, wat, FeOx and Trace manganese locally. daring dilling
Retained brass liner 22.5 to 23 feet and 5 gallon bucket.
25.0
SS| 50|50 |NA| 7 |NA| 50 blows for 2 inches. Practical HSA refusal, 1 inch slough recovery at 25 feet.
Switched to HQ core at 25 feetl.
No Recovery
b - {materiat Ikely removed
during dritling by
circutation watar.)
2715 | &
(8]
[¢]
I
_ . Dritling induced rubbla
of fine o coarse sand
and fine gravel.
- — Fine-to very coarse-grained quartz monzonite, feldspars up to 1 inch, generally <1 Inch, 700
30| 16| 6 | 4 | intensely lo moderately weathered (W8), moderately hard (H4), light yellomsh brown (10YR g
6/4) and light reddish brown (2.6YR 7/3), trace FeOx locally. -
= i - 20° weak FeOx
\ 1-A40° rubble.
30.0 Sord

{Continued Next Pags)




MWH Americas, [nc. CD-B1
2890 East Cottonwood Parkway, Suite 300 PAGE 4 OF 6
Salt Lake City, Utah 84121
Telephone: (801) 617-3200 .
Fax (801)617-4200 (
CLIENT _Newmeont PROJECT NAME Siorage Pond Investigation - 2011
g
-_§ ald o O
T [B|5|d|a|ElsE = g
F o | 3D 0] 3
&J £ % Ole 8 g 5 MATERIAL DESCRIPTION - (%! B
a alzl2le|8& é — E
E|2|E|® 2 W (T]
g|lm| 8
w m
30.0 ®
No Recovery
{material fikely removed
] during driliing by
B 7] circulation water.}
i 1 Quartz menzonite from about 31 feet to EOB.
i
32.5 Fine to very coarse-grained quariz monzonite, very pale brown (10YR 7/4}, intensely
80162] 6 | 5 | to moderately weathered (W8), moderately soft (H5) grading to mederately hard (H4),
moderate argillic and FeOx, some manganese.
- L 200
| 20° weak Fe0x
i
A 0° 1.0 Inch of argilic.
-1-20°
H-000
@ - 10° strong FeOx and
35.0 | § manganese,
% K; ¢ - 30° with strong FeOx
!
. Aﬁ——w with FaOx.
£377 -} og0
B =
B 1 t”’ \\\
o100
Kﬁo" heated with FeOx.
|- . As above, grading to moderately weathered (W5), hard (H3) to moderately hard (H4), trace j}‘\
100(81| & | 3 | argillic at 37.8 feet, some FeOx. o
&
B i ‘\\“_'\T:J 0° microlraclures with trace
o] FeOx, healed.
My,
375 f\= 4700
‘t D
+ T 45 rubble with argilic.
&
F ] 7,"\‘;—3‘@
A==
« Mo 15° with mederate FeOx.
e
(
- = As above wilth healed microfractures with irace to some FeOx, grades to moderately to L,
100/72| 4 3 slightly weathered (W4) and hard (H3). “u -T2
* % T20° with very weak FeOx
- i ;‘T‘\T
i Y soe
40.0 Y=

{Continued Next Page)
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MWH Americas, Inc.

CD-B1

2890 East Cottonwood Parkway, Suite 300 PAGE 5 OF 6
Salt Lake City, Utah 84121
Telephons: (801)617-3200
Fax (801)617-4200
CLIENT _Newmnont PROJECT NAME _Storage Pond nvestigation - 2011
= |5
O >
£1E18|nl2ls Q e
E_ 1213805 B To =1
LE I G|Ola|lElsS] s MATERIAL DESCRIPTION o) B
1Y) slzid|le| W5 é — (i
O [=3 Slo|éH L
c|B} E = 0 [0}
@ m 60“
W
40.0 = .
AN
| N PR
42.5 100/ 70| 4 | 3 Fine-to coarse-grained quartz monzonite as above with fractured rock at 40.6 feetand 41.2,
Overall low to moderate FeOx, trace argillic at 41.6 to 41.9 feetl.
_ . - 70° healed,
L - . |- 70° some FeOx
» N 100
- - |- 10° healed microfractures.
Q ]
45.0 | § 5
g .
E T 60° with trace lo some
manganese.
] 1 40° trace FeOx
| - | 0° argillic FeOx and
meanganese.
I n 100/ 84| 4 | 3 | Fine-to very coarse-grained quartz monzenite as above with manganese locally. av
3 - 75° with some FeOx
47.5
I 0° weak manganese.
J
oe
- N As above with increase In manganese, very pale brown (10YR 7/3) and pale yellow (2.6Y 8/4),
95(741 4|3 1 t nch
eldspars up to 1.5 inch. 60° fins sand.
¥ a0
50.0 - 50 with FaOx.

{Continued Next Page)




MWH Americas, Inc.

CD-B1

2890 East Coftonwood Parkway, Suite 300 PAGE 6 OF 6
Sait Lake Cily, Utah 84121
Telephone: (801) 617-3200 .
Fax (801)617-4200 {
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
&
Blauld
o
- |§|5|8|alfls 2 g
E-|l=l8|lexlc|e|l To 5
Ej Elg|Q|ele % o MATERIAL DESCRIPTION é Q o
o |23 2|5 % i
G |m] 9
w w
50.0 R
;/Z.f&sﬂ"with FeOx
™ 7 100{ 80| 3 | 3 | Grades to slightly weathered (W3), very hard to hard (H3), decrease In FeOx and manganese. ! A 4~ 0 healed with weak Fa0x,
o \\// o8 trace manganese.
4
5251 8 A
8 X’ y 8
T A N
ot (
- - LN
ey
SRS
= - /N
N
\\4 i 20°
Fine-to very fine-grained quartz monzonite with feldspars to 1.26 inch generally 1/2 to 1 inch, S 4
B 7] NA([ 3 | 2 | strong manganese In matrix and along fractures at 54 to 55 feet, light brown (7.5YR 6/3) ERI P
and pale yellow (2.5Y 7/2) slighily weathered (W3) to very hard (H2) to hard (H3). &=
- - - 70° slrong mangansese.
65.0

End of horehole at 55.0 feaf.
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CLIENT _Newmont

DRILLING DATE _8/30/2011
DRILL METHOD _HSA / Core

MWH Americas, Inc.

2890 East Cottonwood Parkway, Suite 300
Salt Lake City, Utah 84121

Tetephone: (801) 617-3200

Fax: (801) 617-4200

PROJECT NAME _Storage Pond Investigation - 2011

CD-B2

PAGE 1 OF 7

COMPLETION DATE _8/30/2011 LOGGED BY _Bill Bragdon

BOREHOLE DIAMETER HSA 8 inch, Q1o 25.5 feet; Core 2.5 inch, 25.65 feet to EOB  DRILLING COMPANY _Ruen Drilling

'8 E
ol 8
=2 -t o
T |§|5/8|8|E|g 0 o
Eo|l=]ole|lg|d L 3
& £ 2]0|e|lsl|E| o MATERIAL DESCRIPTION L5 i
o alz|e|s| 8| & é - ®
£18| & z 0 5] w
g|o| 2
w U)
0.0 R
Sandy and silty clay 1o approximately 10 feet.
| | 2
g5 1 | 87| MNA|NA[NA| Silty clay (CL) wilh frace medium-grained sand, brown (7.5YR 5/3), low to medium plasticity, very soft,
dry grading to slightly moist at 1.3 feat, tree roats at 1.1 to 1.2 feet, some roots and organics.
B 7 1
25 /
- | 3
Silty clay (CL) with frace to some medium- to coarse-grained sand, very dark grayish brown (10YR 3/2), /
SS| 5 | 87 INAINAINA medium plasticity, medium stiff, dry, few roots and organics. /
L, /
I /
Fine-grained sandy clay (CL) dark brown (7.5YR 3/2), medium plasticity, soft, slightly moist to moist at
5.0 SS| 3 [100INAINA | NA 6.3 feet bgs, trace roots, fine-grained mica. /
s %
0 %
B 85| 0 {66 | NA|NA|NA| Fine-grained sandy clay {CL) as above, grading to very dark brown (10YR 2/2), very soft, moist. /
Weight of sampler pushed Into clay.
0
i % Water encountered
at 10feetbgs
10.0 % ¥ during driling.

(Continued Next Page}




MWH Americas, inc. CD-BZ

2890 East Coltonwood Parkway, Suite 300 PAGE 2 OF 7
Sait Lake City, Utah 84121

Telephone; (801) 617-3200

Fax (801) 617-4200 (

CLIENT _Newmoni PROJECT NAME _Storage Pond Investigation - 2011
< |§
Oo|lwl 2
T B 5 § ] g =3 % g
= - Q|
,‘}-_, & % Ol e g g s MATERIAL DESCRIPTION o 8 *g
B |2z|el=|8|5 %3 B
EIRIEIT |9 0] =
@ | @8
o0 [47]
10.0 =
Clayey sand from about 10 feet to 22.5 feet.
- 1 1
Clayey fine- fo medium-grained sand at 10.2 feet, grading to clayey fine-grained sand (8C),
L N $S| 2 [100|NA|NANA dark greenish gray (10Y 4/1), medium plasticity, very soft, wet.
3
12.5
| ] |1 ( '
Clayey fine-grained sand (SC), greenish gray {10GY 5/1) grading fo (10Y 5/1) greenish gray,
85| 1 [100{NANAINA medium plasticily, very soft, moist to wet.
B N 1
15.0
| | 1
ssi 1 [1oolNAINAINAL Clayey fine- to medium-gralned sand (SC), grayish brown (2.5Y 5/2) grading to light olive brown
{2.5Y 5/4), medium plasticity, very soft, wet, trace FeOx.
[ 7 1
17.5
B | 0
5] 0 |87 |NAINA|NA| Clavey fine- to medium-grained sand (SC) with trace silt, yellowish brown (10YR 5/4), medium
plasticity, very soft, wet, trace FeOx Medium sand is subangular.
R i 0 (
200

{Conlinued Next Page)




MWH Americas, Inc.

CD-B2

2890 East Cottonwood Parkway, Suite 300 PAGE 3 OF 7
Salt Lake City, Ulah 84121
Telephone; (801) 617-3200
Fax (801)617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond tnvestigation - 2011
| |8
2|la| 8 o
- 8|5 § ol E|E % @
o l=lolE|C|lal D & 2
LEIG(O|e|E|SlE MATERIAL DESCRIPTION L5 8
o |2|E|2(=|28|38 & -2 =
ElR2IET]|= o L
o|m|®
U) U)
20.0 ®
L 4 1
As abave at 17.5 feet, very soft to soft, trace coarse gravel at 21.2 feet, angular, grades to brown
8| 1 100/ NA|NA | NA (7.5YR 4/4) at 21 feet.
] |5
225
Weathered quartz monzonite from about 22.5 to 29 feet bgs.
ss| 29 |100/NA| 9 |NA Fine- to coarse-grained sand (SP) with few fine gravel of decomposed (W) quariz monzonite,
grayish brown {10YR 6/2) grades 1o reddish brown (5Y 4/4), nen plastic, wet, angular fragments of
3 N 50 feldspar, dense to very dense.
25.0
| | 18
ssl29oolNA| © |NA Fine- to coarse-grained sand (SP) size with few fine grave! of decomposed (W9) quartz monzonite,
angular to subangular, light olive gray (2.5Y 5/4), wet, frace argillic at 26.3 to 26.5 feet,
| _ 27 trace FeOxand manganese.
| Very hard HSA driling, practical HSA refusal. Switched to HQ core.
27.5
B 48
3 No Recovery
. (ma.te;ial_lnfely remaved
% Fine- lo coarse-grained quartz monzonile, only 1.3 feet of recovery of fine to coarse gravel size during drilling by
B R 250 1 9| 4 | material, trace argiilic and some FeOx, generally greenish gray (5GY 6/1), decomposed (W9) circulation water.)
and moderalely hard (H4).
i ] Quartz monzonite from about 29 feet fo ECB.
30.0

(Continued Next Page)




CLIENT _Newmont

MWH Americas, Inc.

2890 East Cottonwood Parkway, Suite 300
Salt Lake City, Liah 84121

Telephone: (801) 617-3200

Fax (801) 617-4200

PROJECT NAME _Storage Pond Investigation - 2011

CD-B2

PAGE 4 OF 7

DEPTH
i

Sample Method

Blow Counts

% Sample Recovery

% RQD
Weathering

MATERIAL DESCRIPTION

Strength

GRAPHIC
LOG
Fracture

32.6

35.0

HQ Core

80

62

Fine- ta very coarse-grained quartz monzonite with feldspars to 1.6 inch, moderately soft (H8)
815 |toson (HB), very intensely weathered (W8), generally light greenish gray (10Y 7/1) and light
reddish brown (2.5YR 7/3).

7.5

40.0

60

9 | 5 | Fine- to very coarse-grained decomposed (W9) guartz monzonite, soft (H5).

Grades to intensely {o moderately (W8) weathered, moderately hard (H4).

Y circulation water.)

e o°
L i3 Ty
\\\“5°

Y 0t 707 heated.

_}f#sou healed.

W o s 70° healed.

LINGY | 50° healed with trace of
Falx. .

ZWg -4 50° healed fractures.

>d 0P fine to medium sand with

- a few quartz menzonite
coarse gravel,

0

- 75%with FeOx.

No Recovery
(material lixely removed
during deilling by
cireulation waler,)

=52 Drifing induced rubble with
o] stong argillic alteration

<1 0° rounded off by drilling.

0°
0° microfractures, healed,

g50
80° race argillic alteration.

({Continued Next Page)
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CD-B2

MWH Americas, Inc.
2890 East Cottonwood Parkway, Suite 300 PAGE 56§ OF 7
Salt Lake City, Utah 84121
Telephone: (801) 617-3200
Fax (801)617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
f
Bl ald
(o)
z |8|5 § o|lE|s % ®
F_ S| e|Eid|e| D e U] =]
& Ei19|Clo|x % 5 MATERIAL DESCRIPTION é 9 “g
o 7 g. .3 E' = g » o '8
AR
@ %3]
40.0 =
i No Recovery
material fiksly removed
L _ uring drilting by
clrculation water.)
| 0° rubble of coarse sand
B N size rock.
Yrae
- - - 70° healed with FaOx {wk).
TARY
B . - - 4
£~ 20°
) . , ) P57 3} 20° with weak FeOx.
Fine- to very coarse-grained quartz monzonite, greenish gray (10Y 7/1) and light reddish brown (‘*_\/y‘( 20°
42.5 85|71| 6 | 4 | (2.5YR 7/3), inlensely to modarate weathered (W6) and moderately hard (H4), \\\H 20° 0.1 inch with argillic.
fine to coarse decomposed quartz monzonite at 43 to 43.5 feet and fine to medium N p
sand at 44,5 fo 44.7 feet. i\\j”
— . 7 5 i
153l 4] 30° fine lo coarse sand,
| trace argiiic.
i e
3
[&] I-80°
L 1€ NI
2N O¢ fine to medium sand and
| argiliic,
45.0 60° with argillic.
,wﬂ
- - k3D°
o 3Da
,TDD
I 60°
[ 300
30°
B 5 2°
47.5 10083 6| 4 Fine- to very coarse-grafned quartz monzonite with feldspars up to 1 inch, moderately harg (H4), ,L,SU“ fine lo coarse sand with
intensely to moderate weathered (W6). = strong argillic.
i E | 6oe argillic fine to coarse
sand.
| _ r60° argillic.
Pale green (5G 7/2) along fractures.
i R 4
SN
B i 3|3 Grades to medium- to coarse-grained, generally pale green (6G 7/2) and some light reddish /\\2” N
brown (2.5Y 7/3), some light green gray (10YR 7/1), slightly weathered (W3} and hard {H3). NN
50.0 A4

(Continued Naxt Page)




Mwi Americas, Inc. CD-BZ
2890 East Coftonwood Parkway, Suite 300 PAGE 6 OF 7
Salt Lake City, Utah 84121 .

Telephone: (801) 617-3200 .
Fex (801) 617-4200 (

CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011

MATERIAL DESCRIPTION

DEPTH
®
Sample Method
Blow Counts
% Sample Recovery
% RQD
Weathering
Strength
GRAPHIC
LOG
Fracture

ber]

0.0

600
. B0? no FeOx, arglllic or
menganase along fractures,

+a0°

A 20°0.1 to 1.3 Inch gap.

A 500
. & ape

T
1

==
4

=

P

%

A

b

v

52.5 Flne- to very coarse-grained quartz monzonite with feldspars up to 1.6 inch, generally 0.5 to 1 inch,
: 100{100r 2 | 3 | greenish gray (5G 5/2) and ligh! reddish brown (2.5Y 7/3), stightly weathered and fresh (W2),

=

hard (H3), grading to very hard.

=y

400

A

=
e
=7,
N
—

g

NP

-80°
1500

=F
PR

B
=
=

R
. =
!

ol
4

ﬁ.‘
474\\.‘.’
e
B
£33

HQ Core

2 | 2 | Grades to very hard (H2).
55.0

o
s =

B o e

=
=

<3
4

]
i
PN 4
.
A

g

‘-\!
T
g

I
i
)
\\//,:_\h'
=

=

1

1
Solwa ou

=

.| Broken lo fine grave)
- arading to fine sand, weak
=| argillic.

57.5 ioolozls | 2 Fine- to very coarse-grained quariz menzonite with feldspars o 1.5 Inch, greenish gray {(6G 5/2)
and light reddish brawn (2.5Y 7/3), slightly weathered (W2) and very hard (H3).

e

AN
A Svivd
60.0 2

{Continued Next Page)
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MWH Americas, Inc.

CD-B2

2890 East Cottonwood Parkway, Suite 300 PAGE 7 OF 7
Salt Lake City, Utah 84121
Telephone: (801) 617-3200
Fax: (801) 617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
| | &
[e] %) =
T 8|5 § 0 £le e L
E_Is|gle|g|le| B ) =
LFILI0| o |X|E!6 MATERIAL DESCRIPTION Q
[T} 2zl wla <0 ﬁ
0 o S g Ro1H % &
&§lm =
20 I
60.0 b
]
HTO
AW
L L
S
4 : o
A 7 4 ji
NS s a0
7 VR
2
B 4 Y
r },'f
Sy
- - r N
@ 21
625 | 3 2
(s 100[100| 2 | 2 | As above at 55 feet. i,
i =%
Y
. Pt
124
J o
] Y
2
L . [
" oy
= '5“
B i N85
240
120
65.0 i

End of borehole at 65.0 feel.




MWH Americas, Inc. CD-B3

2890 East Coltenwood Parkway, Suite 300 PAGE 1 OF 7
Salt Lake City, Utah 84121
Telephone; (801) 617-3200 p

Fax: (801) 617-4200 {

CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
DRILLING DATE _9/7/2011 COMPLETION DATE _9/7/2011 LOGGED BY _Bilt Bragdon
DRILL METHOD HSA/Core BOREHOLE DIAMETER HSA 8 inch, 0 to 45 feet; Core 2.5 inch, 45 feet to EOB DRILLING COMPANY _Ruen Drilfiing
= [§
Olw| 2
T % E § [m) g £ e g
E-|=slale|gla|’ o 5
e Li0|e|E|S] 5 MATERIAL DESCRIPTION Q B
[T} - [vh o o 5 é i | [y
[a] 6 2 b I T
c| 82| E ; w o '
@ | m %
W
0.0 £
I
Clayey slt {o about 2.8 feet.
i ] 3
ss| 6 | 93|NA|NA|NA Claysy silt {(ML/GL} with some fine- to medium-grained sand, yellowish brown (10YR 54}, low
plasticity, medium stiff, very compacted, hard to break with fingers with trace organic and reots.
B T 8
2.5
| | 7 Weathered quartiz menzonite from about 2.8 to 45 feet bgs. (
ss|21 l10olnal o [NA Fine- to coarsegralned sand (SP) with trace silt of decomposed (WQ) quartz monzonite, generally very
pale brown (10 YR 7/3) to light yellowish brown (10YR 6/4), subangular, non plastic, medium dense.
N 7 33
50
i | 31
CA| 42 [100[NA| © |NA] As above at 2.8 fest, at 6 feet collected "A” boftom and “B* middle brass liners.
B 1 52
7.5
| i 21
Fine- to coarse-gralned sand with trace silt (SP) of decomposed {(W9) quartz monzonite,
55149 1100 NA| & [NA generally very pale brown (10YR 7/4), angular to subangular, non pfastic, dense, dry.
[~ 7 62 ;
{
10.0

(Continued Next Page)
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MWH Americas, Inc.

CD-B3

2890 East Cottonwood Parkway, Suite 300 PAGE 2 OF 7
Salt Lake City, Utah 84121
Telephone: (801) 817-3200
Fax (801)617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
s| | &
e =
T % g § ) g £ ©
FEolZ|R(EIg|e| 2 *3
L€ lo|Q|elE|lE|8 MATERIAL DESCRIPTION 8
o |g|d|EIw 2|5 I
|| 3
L2}
10.0 R
38
- |S8|50(|100]NA| 9 [NA| pecomposed (W) quartz monzonite as abave al 7.5 feet, grading to very dense.
50 blows for 4 inches.
85
12.5
85| 50 (100, NAINA NA| As above at 7.5 faet, very dense.
£0 blows for 4 Inches.
B 188
15.0
48
= -1S5( 50 [100| NA[NA|NA| Decomposed (W) quartz monzonite as above at 7.5 feet.
50 blows for 4 Inches. Swilched to HQ core.
Practical HSA refusal.
17.5
g - ; No Recove
Q 15 to 20 feet no recovery In core barrel, fine- to medium-grained sand slze quartz monzonite Scovery
B . 8 0|0|9|7 in circulation water, decomposed (W), very soft {H7). fj‘:’lfi:;":li::fg'yb?m‘”ed
I circulation water.)
20.0

(Continued Next Page)




CLIENT _Newmont

MWH Americas, Inc. CD-B3

2890 East Gottonwood Parkway, Suite 300 PAGE 3 OF 7
Salt Lake City, Utah 84121

Telephone: (801) 617-3200

Fax (801) 617-4200 f

PROJECT NAME Storage Pond Investigation - 2011

o | &
a =
s B8 |2|e Q o
E OS]l c|s T e
SIZE|R(E|ale| 2 ae ]
&1‘-‘, o|Qlel® % 5 MATERIAL DESCRIPTION ég t.Eg
&) g HEES 2 5] o o
@ ||| e
o w
20.0 =
0019 7| Norecovery, likely decomposed (W) quartz monzanite, very soft (H7).
No Recovery
{meterial likely removed
| N during drilfing by
clrculation water.)
225
20lolsly 6 inches of decomposed guartz monzonite with feldspars up to 1/2 inch, light yellowish brown
{2.5Y 6/4) and tight olive brown (2.5Y 5/8), decomposed (W9) and very soft (H7), argillic alteration,
B e
]
O
]
- 4 I
050 g?ao Drifling Induced rubble.
B N No Recovery
(matenal likely removed
during drilling by
27.5 20| 0| 81 7 | 1ioot of decomposed (W9} quartz menzonite, vary soft (H7), light olive brown {2.5Y 6/4). circulation waler.)
{
[ ] 22221 Drilling Induced rubble.
30.0

(Confinued Next Page}




MWH Americas, Inc.

CD-B3

2890 East Cottonwood Parkway, Suite 300 PAGE 4 OF 7
Sailt Lake City, Ulah 84121
Telephone: (801) 617-3200
Fax (801)617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
=
Blald
e o o
r |E|5|8|alEls 2 2
Eol=i2le|gle|? Y] 3
o Olw S| 6 MATERIAL DESCRIPTION Q B
i L =|la A RAR § i) @
a % ol g|&# %’ w % s
g|m| 8
m 0’3
30.0 e
B N Some lost circulation with water at 30 to 30.5 feet bgs.
No Recovery
. . {material fkely removed
during driffing by
circulation water.)
32.5
1.3 feet of coarse-grained sand/fine gravel, angular fragments of fine-grained decomposed (W9)
26| 0| 9 | 4 | quariz monzonite with trace FeOx, some fine- o medium-grained sand and coarse-grained sand,
r 1 light yellowish browm (2.5Y 6/3), moderately hard (H4).
@ 3 | Grades to hard {H3). Fot
- k 8 <1 Drilling induced rubble.
(]
T
350
No Recovery
= - (material txely removed
during driling by
circulation water.)
2.&7Y Drilling induced rubble.
37.5
s0l40] 9 | & Fine- to coarse-grained quarlz monzonite, decomposed (W) with feldspars to 1/2 inch, light yellowish
_ i browm (2.5Y 6/3), soft (H8), arglilic alteration throughout, some manganese at 37.5 feet.
40.0

{Continued Next Page)




CLIENT _Newmont

MWH Americas, Inc.

2890 East Cottonwood Parkway, Suite 300
Salt Lake City, Utah 84121

Telephone: {801) 617-3200

Fax (801)617-4200

PROJECT NAME _Storage Pond investigation - 2011

CD-B3

PAGES OF 7

DEPTH
(ft)
Sample Method

B
<
=]

Blow Counts
% Sample Recovery

% RQD
Weathering

MATERIAL DESCRIPTION

Strength

GRAPHIC
LOG
Fracture

425

HQ Core

45.0

60

Fine to coarse-grained quarlz monzonite, decomposed (W), feldspars argillically altered, soft
(HB) to very soft (H7), generally pale yellow (2.5Y 7/5), strong argillic alteration throughout.

47.5

50.0

100]

95

Quartz monzonite from about 45 feef to EOB,

Fine {o coarse-grained guarlz monzonite, feldspars to 1/2 inch, moderately hard {H4),
6 [ 4 | intensely io moderately weathered (W6), manganese along fractures grading to FeOx at 49.6 feet,
generally light greenish gray (10Y 7/1) and reddish brown (2.5YR 7/3).

No Recovery
{materiat Iikely removed
during drilling by
cireulation water.}

Rubble of hard (H3) fine
5 grained quarlz monzonite

20° manganese.

- 100
- 20° with manganese.

r 10° with manganese,

- 20° with trace manganese,

I3

0.2 gap with mangane{\

—-40° with trace FeQx
s 20°

{Continued Next Page)




MWH Armnericas, Inc.

CD-B3

2890 East Cottonwood Parkway, Suite 300 PAGE 6 OF 7
Salt Lake City, Utah 84121
Telephone; (801) 617-3200
Fax (801) 617-4200
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
&
Blal2
r [%]% § o -g £ L g
E-|z|3|x|gle|2 o 3
& Elo|Qlal®E {-'6’. ® MATERIAL DESCRIPTION é 9 *g
o |gl8|lg|®|ga & i
| o) F
(73] o
50.0 =
:‘Fao;c
= - " 90° healed.
= N - 70° with FeOx.
B h + 107 with FeOx (0.1 inch) and
trace argillic,
-B0° with FeOx {0.1 inch).
52.5 3 | Fine-to very coarse-grained quartz monzonite with feldspars up to 1 inch, hard (H3) 1o moderately 60°
* 100/ 80| 4 | to| hard {H4). Moderately to slightly weathered (W4}, FeOx and argillic aiterafions along fractures, NP
4 | pate yellow (2.5Y 7/5). e B
VA
A
2 T ¥ & i1 o 10° highly fractured to BX4,
strong FeOx.
o L 600
7w 100
L, as
X 4
3 e b
e ] YA
b L S e
A
55.0 o> 200 with FaOx
BN, ! | 702 feactured to BX4, strong
; FeOx.
R _ -10°
* 3 60° FoOx (0.1 Inch).
- 80° trace FeQx {0.1 inch).
| 20° trace FaOx.
57.5 100l93| 3| 3 Fine- to very coarse-grained quartz monzonite with feldspars up to 1 inch, light greenish gray (10Y 7/1) )
and reddish brown (2.6YR 7/3) with some pale yellow (2.5Y 7/5), slightly weathered (W3) and hard {H3). | - 10° FeOx {0.1 inch).
-10°
B i - X . 50° with medium sand
) >€ (0.2 inch).
‘ 7, W A0
N _ A
et
4 A=
TN
» _ Tl
[t 10° frash.
50.0 Y 80° heated.

(Continued Next Page)




CLIENT _Newmont

MWH Americas, Inc.

2890 East Cottonwood Parkway, Suite 300
Sait Lake City, Utah 84121

Telephone: (801) 617-3200

Fax (801)617-4200

PROJECT NAME _Storage Pond Investigation - 2011

CD-B3

PAGE 7 OF 7

DEPTH
(tt)

Sample Method

Blow Counts

% Sample Recovery

% RQD
Weathering

MATERIAL DESCRIPTION

Strength

GRAPHIC
LOG
Fracture

62.5

65.0

67.5

70.0

HQ Core

100

Fine- to very coarse-grained quartz monzonite, feldspars to 1.5 inch, slightly weathered (W3) o intensely
3 | 3 | weathered (W7) at 62 feot, generally hard (H3) grading to soft (H8) where argillic atteration in feldspar.
Generally fight gray {(10Y 7/1) and reddish brown (2.5YR 7/3).

95

68

Fine- to very coarse-grained quartz monzonite, feldspars to +1.5 inch, generally slightly
weathered (Wa3) with intensely to moderately weathered (W8} locally where argillic. Generally
hasd (H3) grading to very soft (H7) where argillic. FeOx and argillic along fractures, greenish
gray (10Y 7/1) and reddish brown {2.5YR 7/3).

o
i3

RESE
LA
-

N \4”‘ =
2N =

R SR

Yo
=

2

i

R
i
I

A =
<

= =
Y

~a
2
t

=
B
=

,;.
a
==

N 7

‘_4
\\\E
= %

p
=

/

A
o
)

==

!Iﬁ’

A A
V’ ad
e

N
o

&

I

i

=
S
=

.

#

=

- 807
W 70° with trace FeOx.

607 with trace fine sand.

1L

- 507 with FeOx.

| 50° with slrong argillic and
menganase.

T

| microfractured wilth weak
Felx.

7
R

- 502 with FeOx (0.1 inch).

- 0% with trace mangansese.

2

-10°

- 500

10° 2 inches of fine to
rmedium sand with argillic
alteration.

o

Fweek FeOx

il

20° 1.5 inches of argitiic
alteration with FeOx

i

A 30° fractures with wea!\
FeQx weak argillic.
F70°

grades to fresh argillic
- with FeOx at 2.5 feet
alteration.

End of borehole at 70.0 feet.




MWH Americas, Inc. CD-B4
2890 East Cottonwood Parkway, Suite 300 PAGE 1 OF 6
Salt Lake City, Utah 84121

Telephone: (801) 617-3200

Fax (801) 617-4200

CLIENT _Newmont PROJECT NAME Storage Pond Investigation - 2011
DRILLING DATE _9/13/2011 COMPLETION DATE _9/13/2011 LOGGED BY _Bill Bragdon
DRILL METHOD HSA/Core  BOREHOLE DIAMETER HSA 8 inch, 0 to 29 feet; Core 2.5 inch, 29 feet to EOB DRILLING COMPANY Ruen Drilling
30,8
515/5al8|s > 0
= =l ale|cle|lD Y] 3
% ol OQle|lE|S| & MATERIAL DESCRIPTION (] B
a |=2|3|g8|®|2|5H & £
19| & =|¢ & ra
o] B
U) U)
0.0 =
Silty and sandy clay to about 22.3 feef.
1 | 3
Silty clay (CL}), pale brown (10YR 6/3), low to medium plasticity, soft io medium stifi, dry, few
85| 4 |87 |NA|NA|NA| roots and organics, /
L, O
2.5
) | 5 /
Silty clay {CL) as above, increase In roots, grades to yellowish brown (10YR 5/6), clumpy clay,
S8 4 167 |NAINANA breaks under finger pressure.
B 7 3
[ | 1
s5| 1 | 87| NalNAlNA] Silty clay (CL), reddish brown (7.5 YR 7/6), very soft grading to medium stiff, dry, frace fine- to /
5.0 meadium-grained sand at about 5 feet, grades to very stiff {o hard, cannot break with fingers.
. 5
| | 20
CA| 30 100 NA|NA |NA| Siity clay (CL), as above at 4.0 feet.
B n 50 /
7.5 /
| e /
Silty clay (CL}), light yellowish brown {10YR 6/4), low ptasticity, very stiff to hard, dry, crumbles under
S5/ 40 100)NA|NA|NA hard finger pressure. /
e T 49 %
10.0 //

(Continued Nexf Page)




' MWH Americas, Inc. CD-B4

2880 East Coftonwood Parkway, Suite 300 PAGE 2 OF &
Salt Lake City, Utah 84121
Telephone: (801) 617-3200 (

Fax (801) 617-4200

CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
o| |§
Q w | =
T % E QS) fa) g £ % L
= 2
re|3l8%|8| 2|5 MATERIAL DESCRIPTION %g 8
o |2l8lE|=|2|5 © i
AR
[¥3) 2]
10.0 2
B A 14
g1 28 [100| NA|NA|NA Silty clay (CL) as above at 7.5 feat with medium plasticity, crumbles easily under finger pressure.
i2.5 42
| |4 /
gs| 26 OO NAINA|NA| Claywith trace silt (CL), pale yellow (2.5Y 7/3), medium plasticity, very siiff to hard, dry,
15.0 crumbles under finger pressure, frace manganese spots locally.
* 45
| | 13
55| 27 [100; NA|NA|NA| As abave af 14 feet, crumbles under slight {o strong finger pressure.
i7.5 43 /
B N Fine to sandy clay {CL), yellowish brown (10YR 5/4), medium plasticity, very stiff, dry to /
S5 20 /100 NAINA|NA slightly moist on sampler, crumbles under sfrong finger pressure, race FeQx and manganese spols. %
20.0 /

0 nntiniaerd Navt Paral




MWH Americas, Inc. CD-B4

2890 East Cottonwood Parkway, Suite 300 PAGE 3 OF 6
Salt Lake City, Utah 84121

Telephone: (801} 617-3200

Fax (801)617-4200

CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
=| | §
o 7 =
T % E § fa) g =) % g
[ (s] o =
AT MATERIAL DESCRIPTION ¢ 3 3
R EHE 5 &
5| M| 3
'] w
20.0 =R
25
B | 41 i
Weathered quartz monzonite from 22.3 feet to about 30 feet bgs.
85|39 00| NA[ 9 [NA| Fine- to coarse-grained sand fregment of weathered quartz monzonite (W9), generally brown (7/5YR 5/3) |
225 with trace of FeOx and manganese locally, few fine-grained coarse angutar geavel of gray (N5),
43 dry to slightly molst feldspar altered to cay.
Decomposed (W) quarlz monzenite as above at 22 fest, breaks under finger pressure. 50 blows
SS| 50100 NA| 9 |NA for & inches. Retained a 5-gallon bucket from culling at 23 to 29 feet bgs.
25.0
27.5
i 5550 100/NA| 9 [NA| Decomposed (W) quarz monzonite, brown (7/5YR 5/3), 50 blows for 3 inches.
Practical HSA refusal. Swilched to HQ core.
@
S
- q40 100l o | 7 Decomposed (W9} fine- to medium- grained quartz monzonite feldspars argillically altered,
I some FeOx, very soft (H7), generally reddish yellow {7.5YR 6/6).
30.0

(Conlinued Next Page)




MWH Americas, Inc. CD-B4
2890 East Cottonwood Parkway, Suite 300 PAGE 4 OF 6
Salt Lake City, Utah 84121
Telephone: (801) 617-3200 P
Fax: (801) 617-4200 {
N
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
HAH
= [e] o
= g HEIET: %w g
4€|3|9|e|8|5|6 MATERIAL DESCRIPTION %9 g
o |g RS 2 & & &
g|m| S
o o
30.0 =R
Quartz monzonite from about 30 feet to EOB. i 7
L < S
u//‘\*\\
R , 2,
U/
i i
r!//;\\
L] ;7
I
325 "
0088 0| 7 | et et e s sy, sone P corosca (49, [ShY |
| ] ry . 9 b ¥e . - i1 25 Broken to rubble, (
’ %
"
B _ i
2
_ _ I
o . 4)/
Fel 74
O '
- | % T
Strong FeOX alteration.
8 Feldspar to 0.5 inch, grades to soft (H8).
35.0 Grades to intensely weathered (W8) at 35 feet with feldspars to 1.5 inch, generally 1.5 to 1 Inch. ”4’ \\\\\\
I
| i Vi
I 23 \ugs of strong FaO,
) ks s
.
— .’!é
s
Grades to pale yellow (6Y 8/4). =i
-~ 7 k)
i
7207218 | 8 Fine- to medium-grained quartz monzonite, feldspars argillically altered, some FeQx, intensely s
37.5 weathered (W8), soft (H). | g
/4
B 7 r
B N No Recovery '
(material likely removed
during dritting by
circulation water.)
40.0

(Conlinued Next Page)




R

CLIENT _Newmont

MWH Americas, [nc.

2890 East Cottonwood Parkway, Suite 300
Salt Lake City, Utah 84121

Telephone: (801) 617-3200

Fax (801) 617-4200

PROJECT NAME _Storage Pond Investigation - 2011

CD-B4

PAGE 5 OF 6

% RQD
Weathering
Strength

MATERIAL DESCRIPTION

Fracture

8| 8| Fine-to very coarse-grained quartz monzonite, strong argilllc alteration throughout, soft (H8) to
to | to| very soft (H7), decomposed (W) to very waathered (W8) localty. Feldspar to 1.5, light
9| 7 | greenish gray (5GY 8/1) and pale yellowish (5Y 8/4) with FeOx and manganess.

g
g £ §
T Bi15
Eo|=Z2|RIX
e 13|91 e
WYlE| 2|2
g£l8| &
@ || 9
7] %]
40.0 32
42.5
100
o
L 48
Q
€
45.0
47.5 96
50.0

Fine- to very coarse-grained quartz monzonite, feldspar to 1.5 inch, weak argillic, strong

4 | 4 | manganase and moderate FeOx Generally light greenish gray {(5GY 8/1) and pale yellowish

(5Y 8/4), moderately to slightly weathered (W4), moderately hard (H4).

r
oy

i
4
_/4
.

N

a

7 [

=

= 1

7

=5

R
N
=N

N o
=) '\ 7

= 1

3 .

#

=

F10°

- 10° very soft.

*F B0° microfractures,

B

| 26°
- 20° strong manganesse.

I Microfraclures (healed).

70° microfractures with

I manganese infeldspar lo

1.5 inches.

LS
i 70° with weak FaOnx.

- 0° with FeOx.

(Continued Next Page)




MWH Americas, Inc.

CD-B4

2890 East Coltonwood Parkway, Suite 300 PAGE 6 OF 6
Salf Lake City, Utah 84121
Telgphone: (801) 617-3200
Fax (801) 617-4200 (
CLIENT _Newmont PROJECT NAME _Storage Pond Investigation - 2011
&
3 2
£ o
= |5|E|§8|al|E £ g »
I A - A s ] re =
S-_' Elg|CQlal® % @ MATERIAL DESCRIPTION é 9 ‘g
o |2|3|El=|E|5 & .
@|m| B
& )]
50.0 32 L=
e
T4
; Hf- 60° with trace FeQx.
= - eSS
A
! 100
—+ 500
] i 700
Fine- {0 very coarse-gralned quariz monzonite with feldspar up {0 2 inches, generally 0.5 1o 1 inch, o
100| 3 | 3 | race FeOx at 50 to 50.5 feet, light greenish gray (5G 7/1) to pale green (5G 8/2) and
52.5 pale red (10R 7/3), hard (H3), slightly weathered {W3) to slighlly weathered to fresh (W2).
- - _50 (
- 800
o -80°
- 18 -g°
o
e
55.0
3507
i a “| 807 with trace of fine sand
and argillic alteration.
F70°
100le6| 2 | 3 Quartz monzonile as above at 50 to 54.5 feet, increase in argillic alteration In fillings along )
- i fractures, slightly weathered to fresh (W2), hard (H3). |
50°
500
3 80°
57.5 .
| 80° very fraclured with {race
argillic flling.
-80°
82 argililc filling.
(
- N Y 5° pale green clay (0.8
inches) strong argillic
alteration.
| 60°

End of borehole at 59.5 fesl.




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY
PROJECT NUMBER _114-181850.2010

Tetra Tech MM BOREHOLE ID: B-04

3801 Automation Way # 100
Fort Collins, Colorado 80525
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PAGE 1 OF 5

PROJECT LOCATION _WELLPINIT, WA

DATE(S) OF DRILLING: 10/11/2010 - 10/13/2010 GROUND ELEVATION: 2,684.8 ft HOLE SIZE: 4.5" 0-4.5', 3.8" 4.5-142'
LOGGED BY: Phil Leonhardt, Joe Reed

DRILLING CONTRACTOR: Ruen Drilling, Inc

DRILL RIG: BK-66
METHOD: HWT Casing Advance

NORTHING: 353,220 ft
EASTING: 311,998 ft
LOCATION: South WR Pile
TOTAL DEPTH: 142 ft

SAMPLE: Split Spoon SPT, HQ3
GROUNDWATER: Unknown - Drilling With Water
DEPTH TO SOIL/BEDROCK: 133.9/137 ft
NOTES: None Recorded

w =) =
= =z
> (@)
E_| F & 3 |To
ng| Y u o |[&o MATERIAL DESCRIPTION
8| £ |3] & |57
3}
< w lI_JI
0 (70} v’
= \é} 00  HWT CASING ADVANCE IN WASTE ROCK 2684.8
o
B 2 i DOODC
0
06':’
B _ )OODC
4 o
o(Nlas 2680.3
I ‘o O HQ3 CORE
6Q WASTE ROCK
6 00‘:’
)OODC
B N 0
8 o
)OODC
0
] Lo
10 RC | 25 Do
Q(
0
» . 000
12 )o 0
6Q
L o°
4 2]
0
00‘:’
B )OODC
16 °
00‘:’
R i )oOD
0
18 OOOC
D
[ RC | 2.2 OOODC
20 )"0"
2
0
] .o
22 Do
Q(
0
N _ )ooc’
24 o b
6Q
L o°
RC | 15 )OO >
26 NeXe
00‘:’
B _ )OODC
28 °
00‘:’
B i )oOD
0
30 o(\oC

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

CLIENT _DAWN MINING COMPANY
PROJECT NUMBER _114-181850.2010

TETRATECH

Tetra Tech MM BOREHOLE ID: B-04

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 2 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT LOCATION _WELLPINIT, WA

DEPTH
(ft)

w
o

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC
LOG

MATERIAL DESCRIPTION

32

34

36

RC

1.2

38

40

RC

0.5

42

44

46

48

RC

1.8

50

52

RC

1.2

54

56

58

60

RC

62

RC

1.5

64

HQ3 CORE (continued)

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

CLIENT _DAWN MINING COMPANY

TETRATECH

Tetra Tech MM BOREHOLE ID: B-04

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 3 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT NUMBER

114-181850.2010

PROJECT LOCATION _WELLPINIT, WA

DEPTH
(ft)

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC
LOG

MATERIAL DESCRIPTION

66

Py
O

RN

68

RC

1.2

70

72

74

76

RC

78

80

RC

25

82

84

86

RC

1.2

88

90

RC

92

RC

94

96

RC

0.6

98

RC

1.5

HQ3 CORE (continued)

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY
PROJECT NUMBER

Tetra Tech MM BOREHOLE ID: B-04

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 4 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

114-181850.2010

PROJECT LOCATION _WELLPINIT, WA

DEPTH
(ft)

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC

LOG

MATERIAL DESCRIPTION

100

102

104

106

108

RC

1.1

110

RC

112

114

RC

116

118

120

RC

1.7

122

124

126

RC

1.6

125.0

HQ3 CORE (continued)

WASTE ROCK (120.0 - 125.0)

Rock and rock pieces with some clay

2559.8

SPT

17-1/0"

128

130

RC

2.8

130.0

WASTE ROCK (125.0 - 130.0)
Mostly gravelly clay

2554.8

132

SPT

0.1

27/4"

RC

(Continued Next Page)




Tetra Tech MM BOREHOLE ID: B-04

3801 Automation Way # 100

JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH FortColins, Colorado 80525 PAGE 5 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171
CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE
PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
w =) =
2 ~ zZ
O
E | FE| 3 |Fo
& = u E g % 9 MATERIAL DESCRIPTION
o
= = 3 5 |5
< L =
%) x m
-] P HQ3 CORE (continued)
134 o 133.9 WASTE ROCK (130.5 - 133.9) 2550.9
13-16-21 \ Rock with 0.1 foot Foundation Soil in shoe /
| |A| SPT| 15 FOUNDATION SOIL (133.9 - 137.0)
Clay, dark gray (10YR 4/1), moist, very stiff, trace coarse sand, trace gravel, high plasticity, trace
136 12-28-53 roofs
SPT| 1.2
| 137.0 2547.8
22-42- WEATHERED BEDROCK (137.0 - 142.0)
138 SPT| 0.8 | 35/2" light brownish gray (10YR 6/2), granitic
- RC| 0
140
- ] RC | 0.3
142 142.0 2542.8

Bottom of hole at 142.0 feet.




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY

Tetra Tech MM BOREHOLE ID: B-05

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 1 OF 3
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT NUMBER _114-181850.2010

PROJECT LOCATION _WELLPINIT, WA

DATE(S) OF DRILLING: 09/30/2010 - 10/05/2010 GROUND ELEVATION: 2,699.6 ft HOLE SIZE: 4.5" 0-70, 3" 70-72, 2.5" 72-73.5, 2" 73.5-75

LOGGED BY: Ed Muller/Joe Reed
DRILLING CONTRACTOR: Ruen Drilling, Inc
DRILL RIG: BK-66

METHOD: HWT Casing Advance

NORTHING: 353,771 ft SAMPLE: Split Spoon (SPT, 2.5", and 2"ID)
EASTING: 371,988 ft GROUNDWATER: Unknown - Drilling With Water
LOCATION: South WR Pile DEPTH TO SOIL/BEDROCK: 62.5/NA ft

TOTAL DEPTH: 75 ft NOTES: None Recorded

DEPTH
(ft)
SAMPLE TYPE
RECOVERY (ft)
BLOWCOUNT
GRAPHIC
LOG

MATERIAL DESCRIPTION

P ~2\Jo.0
o

10 5’6;

12 VAN

14

16 O (

18 0O

20 o Bo
b

22

24 D

26 o

28 Xe) {

30 5Q

HWT CASING ADVANCE IN WASTE ROCK 2699.6

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY
PROJECT NUMBER _114-181850.2010

Tetra Tech MM BOREHOLE ID: B-05

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 2 OF 3
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT LOCATION _WELLPINIT, WA

w =) =
o ~ =z
B E| 3 |3
BEl 4 5| 2 |%9 MATERIAL DESCRIPTION
o
= = 3 5 |5
< L =
%) 74 m
B _ o~ OK HWT CASING ADVANCE IN WASTE ROCK (continued)
o
32 VRN
0Q
n 4 )o()"
34 o 0
0Q
I o3
10-11-11 2 D
36 SS 7
oan | 07 P GOC
i 7672 To.0
38 yor | 01 0O
. 060
L 9-7-8 DOO )
SPT| 0.6
40 > OOC
17-19-18-)
L V] ss |, 15 [0
25" | 1 ™) (]
42 o\
ss 9-13-15 P 0
L A| 20" | 1 6Q
44 787 b 8%
SPT | 1.3 %
o™ O
i 7-12-28- 10 ()°
46 SS | 5] 19 oo
25" | 6Q
i g57 5O
SS SN
48 25 0.6 oO q
] 5917 1o ()°
SPT| 0.4 s
50 Q
1215214, (2
R | SS 15 D
. | 0.7 o b
2.5 0
52 o> {
s 10131412 WASTE ROCK (52,0 - 53.5)
B | w1 o O Gravelly sandy silty clay, CL, yellowish red (5YR 4/6), slightly moist, stiff, 10% small gravel, 30%
2.0 Q - ’ .
. PR (835 fine to coarse sand, 60% fines, cohesive 2646.1
= spr| 13 | &2 ;G" WASTE ROCK (53.5 - 55.0)
’ o D 55.0 Gravelly sandy silty clay, ML-CL, reddish brown (5YR 4/4), moist, medium stiff, 20% small gravel, 2644.6
B 55709 G\ 30% fine to coarse sand, 50% fines, medium cohesive I
TT-16-2TP X &
56 SS 26 o 6 WASTE ROCK (55.0 - 62.0)
W | 1.8 D
2.5 o b
i Qg
53 ss 11-17-2810 60
2.0" OOD
] 7112 P 2
SPT Q&)
60 o b
11-18-29,Q
- M| e | 12 5’6"
62 %Dr— 62.0 2637.6
~a1625  Rock at 62 feet, refusal with split spoon (2.0"), HWT past rock 2637.1
- V] ss || 2% FOUNDATION SOIL (62.5 - 64.0
64 2.5" : 64.0 Sandy silty clay, greenish black (10Y 2.5/1), moist, very stiff, 30% very fine quartz and mica sand, 2635.6
81914 - 70% fines, high plasticity, cohesive, slight organic odor, abundant roots at top decreasing with -
SS \ depth
W | 1.9
B B 2.0 2

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY

Tetra Tech MM BOREHOLE ID: B-05

3801 Automation Way # 100
Fort Collins, Colorado 80525
Telephone: 970-223-9600
Fax: 970-223-7171

PAGE 3

PROJECT NAME _MIDNITE MINE

OF 3

Clayey silty sand, brownish yellow (10YR 4/6), wet, loose, 60% very fine to fine sand, 40% fines,

PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
w =) =
o ~ =z
®)
= - x 3 |To
aE u E g % S MATERIAL DESCRIPTION
o
= = 3 5 |5
< L =
%) o o
66 ss 10-11-16 HWT CASING ADVANCE IN WASTE ROCK (continued)
> 115 EOUNDATION SOIL (64.0 - 65.5)
2.5 67.0 Sandy silty clay, dark greenish gray (Gley 1 4/6), moist, very stiff, 30% very fine quartz and mica [2632.6
ss 7-9-11 sand, 70% fines, high plasticity, cohesive, slight organic odor, few roots (continued)
68 20 | 15 FOUNDATION SOIL (65.5 - 67.0)
=55 68.5 | Sandy silty clay, dark yellowish brown (10YR 4/6), moist, stiff, 40% very fine quartz sand, 60%  [2631.1
- SPT| 15 e fines, medium plasticity, cohesive
9-11-15 Sandy silty clay, mottled brownish yellow (10YR 6/6) and brown (10YR 4/3), moist, soft, 30% very
1 SS 9 \\ fine sand, 70% fines, medium-high plasticity, slightly cohesive
2.5" FOUNDATION SOIL (68.5 - 70.0)
72 Sandy silty clay, dark grayish brown (2.5Y 4/2), moist, soft, 30% very fine sand, 70% fines,
ss 8-11-15 medium-high plasticity, cohesive, borehole measured 70.5 feet at end of drive
T 2.0" 2 735 FOUNDATION SOIL (70.0 - 73.5) 2626.1
74 101320 - Sandy silty clay, mottled brownish yellow (10YR 6/6) and brow (10YR 4/3), moist, soft, 30% very -
SPT| 1 \ fine sand, 70% fines, medium plasticity, cohesive
4 75.0 ~ FOUNDATION SOIL (73.5 - 75.0) 2624.6

trace gravel up to 10mm, slighty cohesive

o

Bottom of hole at 75.0 feet.




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

Tetra Tech MM BOREHOLE ID: B-06

3801 Automation Way # 100

TETRATECH Fort Collins, Colorado 80525 PAGE 1 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171
CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _WELLPINIT, WA
DATE(S) OF DRILLING: 09/26/2010 - 09/29/2010 GROUND ELEVATION: 2,686.5 ft HOLE SIZE: 4.5" 0-31", 3.8" 31"-144.5', 2" 144.5-146.0'

LOGGED BY: Joe Reed
DRILLING CONTRACTOR: Ruen Drilling, Inc

DRILL RIG: BK-66

METHOD: HWT Casing Advance, HQ3 Core

NORTHING: 353,058 ft
EASTING: 311,602 ft
LOCATION: South WR Pile
TOTAL DEPTH: 146 ft

SAMPLE: Split Spoon SPT, HQ3
GROUNDWATER: Unknown - Drilling With Water
DEPTH TO SOIL/BEDROCK: 136.2/143 ft
NOTES: None Recorded

DEPTH
(ft)

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC
LOG

MATERIAL DESCRIPTION

10

12

14

16

18

20

22

24

26

28

30

P ~2\Jo.0

HWT CASING ADVANCE IN WASTE ROCK 2686.5

(Continued Next Page)




Tetra Tech MM BOREHOLE ID: B-06

3801 Automation Way # 100

TETRATECH Fort Collins, Colorado 80525 PAGE 2 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE

PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _WELLPINIT, WA

MATERIAL DESCRIPTION

DEPTH
(ft)
SAMPLE TYPE
RECOVERY (ft)
BLOWCOUNT
GRAPHIC
LOG

w
o

AN HWT CASING ADVANCE IN WASTE ROCK (continued)
o(\°]31.0 2655.5

P> HQ3 CORE
32 0 WASTE ROCK

o
4 RC | 2 oy

36 b, 0

0Q d NEW BIT AT 36 FEET

38 Q
RC | 2 OOOOC

40 6Q

42 " Oo

44 RC | 03 o0\

o
46 0

48 RC| O o

50

RC| 0 0Q

52 0Q

RC | 1 0Q

54 " Oo
56 o(\°

58 D

RC | 44 0Q

60 o

JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

62 OO C
RC | 0.7 ;’G"
64 0Q

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

CLIENT _DAWN MINING COMPANY
PROJECT NUMBER _114-181850.2010

TETRATECH

Tetra Tech MM BOREHOLE ID: B-06

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 3 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT LOCATION _WELLPINIT, WA

DEPTH
(ft)

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC
LOG

MATERIAL DESCRIPTION

66

Py
O

-
N

68

70

RC

1.7

72

74

76

RC

1.6

78

80

82

84

86

RC

88

RC

0.7

90

92

94

RC

1.7

96

98

RC

HQ3 CORE (continued)

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY

PROJECT NUMBER _114-181850.2010

Tetra Tech MM BOREHOLE ID: B-06

3801 Automation Way # 100

Fort Collins, Colorado 80525 PAGE 4 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

PROJECT LOCATION _WELLPINIT, WA

DEPTH
(ft)

SAMPLE TYPE

RECOVERY (ft)

BLOWCOUNT

GRAPHIC
LOG

MATERIAL DESCRIPTION

100

102

RC

1.5

104

RC

0.5

106

108

110

RC

1.3

112

114

RC

0.8

116

118

120

122

RC

4.5

124

126

RC

1.4

128

SPT

0.4

16-11-16-
6/4"

127.0

HQ3 CORE (continued)

WASTE ROCK (125.0 - 127.0)

Rock and Gravel

2559.5

RC

130

SPT

0.8

6-10-11-
22

132

RC

WASTE ROCK

(Continued Next Page)




Tetra Tech MM BOREHOLE ID: B-06

3801 Automation Way # 100

TETRATECH FortColins, Colorado 80525 PAGE 5 OF 5
Telephone: 970-223-9600
Fax: 970-223-7171
CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE
PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
w =) =
o ~ =z
(@]
E | FE| 3 |Fo
aE u E g % S MATERIAL DESCRIPTION
o
e S 3 S |5
< L =
%) o o
- N/ spT| 05 [10-16-24 00\“' N HQ3 CORE (continued)
134
SPT [ 04 | 22-10" >0
KeXy
- B RC | 1.8 o GO
136 o7 13 14-15-141; 01362 2550.3
) EOUNDATION SOIL (136.2 - 138.5)
B 145703 Clay, OH/CH, black (10YR 2/1) and dark yellowish brown (10YR 4/4) and dark reddish brown (5YR
138 sPTl 15 3/4), slightly moist to moist, very stiff, trace fine to medium sand, trace fine gravel, high plasticity,
’ 1385 trace mica, HCI none, trace roots, organic, possibly disturbed 2548.0
B _ 8-11-13 EOUNDATION SOIL (138.5 - 143.0)
SPT | 1.2 Clay, black (10YR 2/1), slightly moist to moist, stiff, trace fine to coarse sand, trace fine gravel,
140 73653 organic, very plastic, trace roots, density increases with depth to very stiff then hard
| | SPT| 1.5
142 11-22-31
SPT| 1.2
| 143.0 2543.5
32-41-30 WEATHERED BEDROCK (143.0 - 146.0)
144 SPT| 1
| 12-17-30
SPT| 0.8
146 146.0 2540.5

JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

Bottom of hole at 146.0 feet.




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

Tetra Tech MM BOREHOLE ID: B-07

3801 Automation Way # 100

TETRATECH Fort Collins, Colorado 80525 PAGE 1 OF 2
Telephone: 970-223-9600
Fax: 970-223-7171
CLIENT _DAWN MINING COMPANY PROJECT NAME MIDNITE MINE
PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
DATE(S) OF DRILLING: 70/01/2010 - 10/07/2010 GROUND ELEVATION: 2,705.3 ft HOLE SIZE: 4.5" 0-55', 3" 55-57, 2.5" 57-58.5, 2" 58.5-60
LOGGED BY: Ed Muller NORTHING: 353,593 ft SAMPLE: Split Spoon (SPT, 2.5", and 2"ID)
DRILLING CONTRACTOR: Ruen Drilling, Inc EASTING: 371,532 ft GROUNDWATER: Unknown - Drilling With Water
DRILL RIG: BK-66 LOCATION: South WR Pile DEPTH TO SOIL/BEDROCK: 47.5/NA ft
METHOD: HWT Casing Advance TOTAL DEPTH: 60 ft NOTES: None Recorded
w =) =
o ~ =z
T b % 3 % o
=~
aZ| Yy ¢ c§> %0 MATERIAL DESCRIPTION
o
o = 3 5 |5
< L =
0 @ o ®
© \éok 0.0 HWT CASING ADVANCE IN WASTE ROCK 2705.3
o
i ) )o o}
2 0% Q
) o
B n >o o}
4 O%OC
o
A DOOD
o™ (4
6 o BO
>o o}
B ] NQ) Q
8 J0Y
>o o}
| 0Q 9.0 2696.3
10 s 3-2-2-2 0\6} TELESCOPE IN WITH SAMPLERS 5 FEET THEN ADVANCING HWT CASING 5 FEET
o
25| 18 AN
i SS 2322 9
= o
12 25" | 98 o0
223 [0
SS 0.8 6O
- 4/ 20" | 7 o(\°
14 345 o 0
SPT| 0 6Q
= o 6‘:’
4-12-73-D,_
16 2353" 0.6 1015
. ° 60
i s 81717 1o O
18 > | 0.6 0N
2.0 ° 60
| | 6-6-5 P,
SPT| 0 Nelq
20 ° 60
7-6-9-6
| | SS 1 o b
2.5" 0O
22 o(\°
5-4-6 D
SS <
B | 20" | 05 O% OC
o
24 345 b
SPT| 05 OO
0O
i 3446 1°()°
26 S |4, N
2.5" : OO C
= o 6‘:’
08 ss ] 5-4-5 30 )
2.0" 6Q
] 4510 5’6"
SPT| 0.7 o b
30 0O

(Continued Next Page)




Tetra Tech MM BOREHOLE ID: B-07

3801 Automation Way # 100

TETRATECH Fort Collins, Colorado 80525 PAGE 2 OF 2
Telephone: 970-223-9600
Fax: 970-223-7171

JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE
PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
w =) =
a Nt z
= | £ & 3 |z
& = u E Cg) % 9 MATERIAL DESCRIPTION
o
e S 3 S |5
< L =
%) o o
30
14-15-14-p 7 TELESCOPE IN WITH SAMPLERS 5 FEET THEN ADVANCING HWT CASING 5 FEET
[ SS | 11 e (continued)
25" D, o
32 Q(
ss 717 o (\° WASTE ROCK (32.0 - 33.5)
B _ 20" 0.5 NN Gravelly Sandy Clay, dark gray (2.5 Y 4/1), moist, soft, non cohesive, gravel up to 3 mm, granite
2 33519 ( 335 altered to primary clays with quartz crystals 2671.8
sPT| 05 )ooo WASTE ROCK (33.5 - 47.5)
| o b
46-44-22-,Q (]
36 SS 13 16 Jo(\°
2.5" ’
OO o}
s 9-10-39 P O"C
38 20" 1.3
: o b
| 12-15-14p QO
SPT| 0.6 o(\e
40 )O )
57-12-16) Q (
SS
~ A 25 | 13 00
42 ' o 0
ss 7812 p OC
- A 200 | O] o0
: o b
44 6-11-11 ,Q d
SPT| O ° Oo
B Do
9-46-37- <
46 ss | 27 PR
25 o0
| o b
ss 6-6-12 QO (475 2657.8
48 20" 1.2 48.0 FOUNDATION SOIL (47.5 - 48.0) 2657.3
. \Organic Silty Clay, black (10YR 2/1), moist, soft, cohesive, low plasticity, mud /
M sprloa | T FOUNDATION SOIL (48,0 - 50.0)
50 : 50.0 Silty Clay, brown (10YR 4/3), moist, soft, cohesive, medium plasticity, trace small gravel, abundant2655 3
- roots .
6-11-15-
SS 19 FOUNDATION SOIL (50.0 - 53.0)
B 7] 25" 2 Gravelly Sandy Clay, brown (7.5YR 4/4), moist, stiff, 70% fine sand, 20% very fine sand, 10%
52 gravel, cohesive, medium plasticity, some roots
ss 6-13-15
| | oo | 2 53.0 2652.3
: 535  FOUNDATION SOIL (53.0 - 53.5) 2651.8
54 2-7-12 Clayey Sandy Gravel, dark grayish brown (2.5Y 3/2), moist, loose, 40% fines, 20% fine to coarse
SPT| O sand, 40% gravel to less than 40 mm, cohesive
| e 550 “NO RECOVERY 2650.3
56 ss 19 FOUNDATION SOIL (55.0 - 57.0)
25" 1.7 Gravelly Clay, dark yellowish brown (10YR 4/4), moist, stiff, with 35% small to large (less than 30
57.0 mm) gravel, medium plasticity 2648.3
ss 7-11-16 FOUNDATION SOIL (57.0 - 58.5)
58 2o | 2 Gravelly silty clay, dark gray (10YR 4/1), moist, medium stiff, with 20% small gravel, moderately
: 58.5 _ cohesive, low to medium plasticity, some roots 2646.8
M epr 5-9-16 FOUNDATION SOIL (58.5 - 60.0)
60 60.0 Gravelly silty clay, brown (10YR 4/3), moist, stiff, with 10% small gravel, cohesive, low plasticity 26453
Bottom of hole at 60.0 feet.




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

Tetra Tech MM BOREHOLE ID: B-08

3801 Automation Way # 100

TETRATECH Fort Colins, Colorado 80525 PAGE 1 OF 3
Telephone: 970-223-9600
Fax: 970-223-7171
CLIENT DAWN MINING COMPANY PROJECT NAME MIDNITE MINE
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION WELLPINIT, WA
DATE(S) OF DRILLING: 07/10/2010 - 08/21/2010 GROUND ELEVATION: 2,697.0 ft HOLE SIZE: 5.5" 0-12', 4.5" 12-86", 3.8" 86-108.5'

LOGGED BY: Joe Reed
DRILLING CONTRACTOR: Ruen Drilling, Inc

DRILL RIG: BK-66
METHOD: PW and HWT Casing Advance

NORTHING: 353,049 ft
EASTING: 311,154 ft
LOCATION: South WR Pile
TOTAL DEPTH: 108.5 ft

SAMPLE: Split Spoon (SPT, 2.5", and 2"ID), HQ3
GROUNDWATER: Unknown - Drilling With Water
DEPTH TO SOIL/BEDROCK: 95.5/99 ft

NOTES: None Recorded

w = =
o Nt z
> > Q
E_| F x 3 |To
ng| Y u g Yo MATERIAL DESCRIPTION
o
= = 3 |5
< w lI_JI
0 (70} v’
6~ 00  PW CASING ADVANCE 2697.0
= . 060
2 )o 0
Q(
0
- 4 - )060
OOD
B _ 6O
6 3"(}"
OOD
B _ 0
8 OBOC
I 3000
10 ‘j) O"C
D
L © Ol415 2685.5
12 P2 HWT CASING ADVANCE
o
14 Oo DC
A o)
16 A DC
0
» ] OOO
18 30 )
0O (
A e
20 0
)o DC
= - 0
22 o)
>o 0
24 ‘LOOC
B i >o DC
26 P
OOO
. D o
28 o
50
30 OO DC
A o)
32 A DC
0
n OOO
34 30 o)
0O
B e
36 0
)o DC
= 0
38 o[\
>o 0
40 P

(Continued Next Page)




JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

TETRATECH

CLIENT _DAWN MINING COMPANY

Tetra Tech MM

3801 Automation Way # 100
Fort Collins, Colorado 80525
Telephone: 970-223-9600
Fax: 970-223-7171

PROJECT NAME _MIDNITE MINE

BOREHOLE ID: B-08

PAGE 2 OF 3

PROJECT NUMBER 114-181850.2010 PROJECT LOCATION WELLPINIT, WA
w =) =
o ~ =z
0
E_ F & 3 |To
ng| Y B 9 &g MATERIAL DESCRIPTION
a
= = 3 5 |5
< L lI_JI
1%} o
40
O\éok HWT CASING ADVANCE (continued)
- — o
42 DAY
Kely
[ 44 | 0%
)OQ 5
| i b O (
46 5’(}"
OO o}
» - b C
48 o 6‘:’
I 3000
o™
50 20
s - >o o}
52 0O
) O‘:’
= g D
o b
54 OQ
) 6‘:’
B 7 D
56 o D
6Q
= a ° Go
58 A
6Q WASTE ROCK (58.0 - 61.0)
B 11-7-38- 060 Gravelly Sand, dark yellowish brown (10YR 4/4), wet, dense to very dense, fine to coarse sand
60 SS 144 18 o and gravel, angular to very angular, slightly cohesive, trace clay, trace silt
25 O(Jeto_ AT 61FEET START TELESCOPING IN WITH SAMPLERS 5 FEET THEN ADVANCING HWT 9636
B 5 13-12-11-°6° \ CASING 5 FEET
6 oar | 14| 15 s WASTE ROCK (61.0 - 86.0
| : < Q Sandy Gravel, dark yellowish brown (10YR 4/4), wet, medium dense, fine to coarse sand and
64 SS |4 55 10-10-12 0°6° gravel, angular, slightly cohesive, trace clay, trace silt, as above but larger grained
20" |
11-107e.0
R i sPT| 0.9 11-11-10 5O (]
66 S
ss 95-57-23-306
- X[ o5 |06 14 [2.0
68 : 6Q
SS 05 7-6-11 |o(\°
| o 4N 20" | O 2o
612
spT| 05 | °° > @,C
i 12-12-23D,
72 SS [
25" 0.8 24 0% OC
- o
74 SS 1o75| &1 D
2.0 0 q
- Y| spro4s| &MY o\
76 )O N
52-27-18-
X[ o o7 20 PR
78 : ;6
SS 7-20-30 o O
= 60 - 20" 0.7 OQ C
_ _ o
spT| 1 |10-15:20 O ()D
i 31-39-226Q
82 SS
oo |02 18 o[y
i 5-14-21 o
84 SS |03 0Q
2.0 ° Go
R i spT| o 3-1-50/4 AN

(Continued Next Page)




Tetra Tech MM BOREHOLE ID: B-08

3801 Automation Way # 100

TETRATECH Fort Collins, Colorado 80525 PAGE 3 OF 3
Telephone: 970-223-9600
Fax: 970-223-7171

CLIENT _DAWN MINING COMPANY PROJECT NAME _MIDNITE MINE
PROJECT NUMBER _114-181850.2010 PROJECT LOCATION _WELLPINIT, WA
w =) =
o ~ =z
(@]
E_ e & 3 |To
LE u E %’ & S MATERIAL DESCRIPTION
o
e S 3 S |5
< L =
%) [ m
20 =
o~/ OL HQ3 Core s
- J0) WASTE ROCK (86.0 - 95.5)
88 o O Rock core, very hard, HCl weak to none, some angled bedding
RC | 24 6
[ 90 | o 0°
)o o}
l 6Q
92 o ()
o O
94 RC | 3.1 OOOOC
)o o}
B ] Q (955 2601.5
96 FOUNDATION SOIL (95.5 - 98.5)
| | Gravelly Sandy Clay, CL, dark brown (10YR 3/3), slightly moist, very hard and dense, fine to
08 RC | 3.6 coarse sand and gravel in clay matrix, trace roots, medium plasticity, angular to subrounded
98.5 2598.5
- WEATHERED BEDROCK (98.5 - 108.5)
100 Clayey Sandy Gravel/Clayey Gravelly Sand, yellowish red (5YR 5/6), Slightly moist to dry, dense,
fine to coarse sand and gravel, very angular to subrounded, trace silt, trace roots, HCI none, non
- s plastic, well graded, weathering decreases with depth, grain size increases with depth
102 RC | 55
104
106
i 1 RC | 3.7
108
108.5 2588.5

JLR1 WASTE ROCK JLR.GPJ WASTE ROCK B.GDT 2/10/11

Bottom of hole at 108.5 feet.
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100 -

200

300 ~

ft

ok
x* %y
“on
% b
ot o
A
-
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e
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oo

Waste

Calc-silicate

Intrusive

‘Waste

Cale-silicate

intrusive

ELEVATION, ft

——

TD 805 ft

— 2,740

— 2,640

P 2,540

e 2,440

t— 2,340

— 2,240

— 2,140

ELEVATION, f1

gy

s
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Figure 3.

- 2,810

- 2,710

- 2,610

- 2,510

Monitor well completion details:

A,

H

@ ool T W

Well
Well
Well
Well
Well
Well
Well

Waste

B
DEPTH, ft
¢
100
200
D
DEPTH, ft
0=
'.}_-'{Waste,
i mud
Vg% and
100 — Eu clay
intrusive
and
200 — clay

89-1
89-2
89-3
89-4
89~5
89-6
89~7

94 L
} Intrusive
e

ELEVATION, ft

2,880

2,780

2,680

ELEVATION, ft
— 2,697

—~ 2,597

LELTD 200 1 2,497



F

DEPTH, ft
0 o

100 —
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P Recrar Warager - Bama
URS Gireiner| Wonitoring well |
V’jodward.Clyde Installation Log
| . .AN;H'\DEf Pro'ed Name ‘ Oate/Tume
B3F4c0 )| 00,03 Midade Mg 7;5)00 pgeo |
WeWBorehote Number wwaowe Tocaron Da(elﬁme ) ;
THES-0 A Scvh Searls — abour PCP /o a;)oo '
Tnsiatation Team Type of Dring Ground Swrface Eiev. Top of Well Casing Elev,
éﬁea‘“ﬂ/&\-bfﬂ\m%/ Beckes” Hamme g st |
— Jﬁ;—— \E 1. Stick-Up of Protective Casing (if Any) Above Ground; 0.5 ¢!
1 2. Stick-Up Well Casing Above Ground: - f
‘ 72‘:2'1 3. Depth to Bottom of Upper Seal/Protective Casing: ft.
B Rl 4. Depth to Initial Ground Water Surface Efevation: | "7”'0 ft.
S. Depth to Top of Top Seal: "/ Q "
@ . | 6. Depth to Bottom of 1"op Seal: é@ . ﬂ..
7. Depth to Top of Well Point or Screen: , é‘j} .
8. Total Length of Blank Casing: - o - tt.
9.  Bottom Depth of Well Screen: ~ S ft. §
10. Depth to Top of Bottom Seal (i Installed): - Bg tt.
1. Depth to Bottom of Bottom Seal (K Installed): 72 «.
®@ 12. Depth of Borehole: | v ﬁé? ft.
13. Protective Casing: pYes [ INO Lockingcap: [ IYes mb
14. sanitarysea:  [Yes [JNo o
15. Type of Protective Casing: SJ—Q—BI f:)iam'eter:_"{_‘in.
% i 16. Type of Upper Seal: B&g é_o_lé Mgé Bgd;hgaé._g (2‘ 7 S
@4 ’ 17. Borehole Diarneter: é in.
18. Type of Upper Backfl;
19. Type of Well Casing:___ P YC Scld 4 oiameter__ ) __in.
% 20, Type of Top Seal (IF Installedy___—— : . :
o— A N~ TN
22. Type of Screen Material; PVC Sed Yo siotsize_0,01 in.
.23. Type of Bottom Séal (if Installed): 'PV'I\L(W(A; M 'BMLQ;yJ
[ | @ ' 24. Type of Lower Backiil___}/n¢. 0o Med &AQLAL__@_
L_

Oste

10/az)oo

Tl el

2 AMVZ@,



BORING LOG
; ProJECT:_MIDNITE MINE PAGE: 1 ot 3

PROJECT No.: _01—252 pate:_10 OCTOBER 1998
SHEPHERD MILLER NORTHING: _993741.0 EasTinG: _2671809.1  Grounp ELEvaTion: _2695.81
BORING NO. ORILLNG compAny: _RUEN  pritung meTHop: AIR_ROTARY/CASING ADVANCE
GW-42 DRILLER: CUNT BRONSON 1 oceep gv: ROB NOBLE
5
oy | E §§ DESCRIPTION /NOTES
oL
[=]

— 0 — 1023 | DR -5": PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), MOSTLY COMPACT

AND MASSIVE, TRACE OF RELICT BEDDING, MEGASCOPIC PYRITE
(5-10%).

T o
& _|STRATIGRAPHY
N R

{7
S

<
AN

i
|
I\
Q\)\
AT

[¥4

— 5 — 1036 | DRY 5-10": SAME AS 0'-5' WITH TRACE IRON STAINING, DARK YELLOWISH

ORANGE (10YR 6/6).

— 10— 1128 | DRY 10'-15" SAME AS 5'-10'.

N
NoN DSNQ 2

A LR T

[o2

=

N

S

NI

I
i
{
L)
&
Or\/‘\-

— 15— 1136 | DRY 15'-20". SAME AS 10%-15",

>~J O\/
4\(?@0 %OQ

— 20— 1144 | DRY 20'-25" SAME AS 15'-20".

S
o

v

V)
'

)

— 25— 1150 { DRY 25'-30" PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), MOSTLY COMPACT
AND MASSIVE, MEGASCOPIC PYRITE (1-5%), ABUNDANT IRON

STAINING, DARK YELLOWISH ORANGE (10YR 6/6).

HADEETRANTINN

L><>\Q

—30— 1315 | DRY

3o

JRATNAARY

~ o

> N

A —252\ TSR -G 2.0y




BORING LOG

? proJeCT:_MIDNITE MINE PAGE: 2 o _3
.‘ PROJECT NO.: _01—252 pATe: _10 OCTOBER 1998
SHEPHERD MILLER NORTHING: _393741.0  easming: _2671809.1 _ cround ELevation: 2695.81
BORING NO DRILLING comPany: _RUEN DRILUNG METHOD: AIR_ ROTARY /CASING ADVANCE
) . _CLINT BRONSON . ROB NOBLE
GW-42 DRILLER: LoGGED BY: _RQO
" T
DEPTH w 2 c g =
< o
(FT) E =5 c;': 8 DESCRIPTION /NOTES
N> T EE
o -4 g
—30— 1315 | DRY | PP 30'-35": PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), COMPACT,
n _ ’——)DO MASSIVE, MEGASCOPIC PYRITE (1-3%), SOME IRON STAINING,
1> DARK YELLOWISH ORANGE (10YR 6/6), TRACE FINES/CLAY.
B - — 1
g IN{
3 7 -~ 0 ]
- - e
— 35— 1324 DRY :// OO 35'-40": SAME AS 30'-35".
. . —
e U
B _ ]
=0y
=t
— 40— 1335 { DRY i)ob[ 40'-45": SAME AS 35-40' WITH TRACE OF DACITE.
- =%
- - D &
I AN
| _ —
L — {10
— 45— 1343 DRY ._f’/:>ﬁ</ 45'-50": SAME AS 35-40"' WITH SOME MEDIUM STIFF CLAY, DARK
R =10 GREENSIH GRAY (5G 4/1) (POSSIBLY MONTMORILLONITE)
//—} o
B . —— 0
- _ Ny
— 50— 1428 DRY : O( 50'-55" PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), COMPACT,
» _ j//;; 7 MASSIVE, TRACE OF RELICT BEDDING, SOME IRON/HEMATITE
:;//b STAINING, DARK YELLOWISH ORANGE (10YR 6/8) TO MODERATE
- é@@ REDDISH BROWN (10R 4/6).
L. - - Ia
7
T =N
— 55— 1435 DRY é O d 55'-60": SAME AS 50'-55",
A — 7
—
- - —— %
» - o 4
-] —0
—60— 1442 | DRY =71 60-65" PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), COMPACT,
» i — O MASSIVE, SOME IRON/HEMATITE STAINING, DARK YELLOWISH
B é) bf ORANGE (10YR 6/6). TRACE FINES/CLAY.
g
| —

QU-2BT7\RAR-QHL Sy




BORING LOG

; orosEcT: MIDNITE MINE PAGE: 3 o _3

PROJECT NO.. 01—=252 pate: 10—-11 OCTOBER 1998
SHEPHERD MILLER NORTHING: _353741.0

INCORPORATED

EASTING: _2671809.1 GROUND ELEVATION: _2695.81
DRILLNG comPany: _RUEN  prituing MeTHOD: AIR_ ROTARY/CASING ADVANCE

BORING NO.
. _CLINT BRONSON :
GW-42 DRILLER: ‘ o LogGep 8Y: _ROB NOBLE
W z
DEPTH | w g2 § <
< E o
) : S 35:' & DESCRIPTION /NOTES
o~ |E1 2
[ ~4 1(;}
— 65— 1450 | DRY |—] </O 65'-70": SAME AS 60'-65'".
= - %3047
| -] 7 \
-] =
R =0
— 70— 1601 |N§|25?:T — O@ 70'-75" PHYLLITE/SCHIST, MEDIUM DARK GRAY (N4), COMPACT,
B | = MASSIVE, SOME IRON/HEMATITE STAINING, DARK YELLOWISH
ZZNy ORANGE (10YR 6/6). TRACE FINES/CLAY. ABUNDANT
B 7] — A PORPHYRITIC QUARTZ MONZONITE, SALT & PEPPER COLOR,
- - — COARSELY CRYSTALLINE, POTASSIUM FELDSPAR, SMOKEY
L *?00( QUARTZ, BIOTITE.
Hzo % 0 75! 77!. S \J 3
— 75— 1617 | 2 r = | 75'-7T": SAME AS 70'-75'.
- 230
_ — =<4 77'-80: ABUNDANT CLAY/FINES, GRAYISH BLACK (N2), STIFF-MEDIUM
_ _ e STIFF, WOODY MATERIAL PRESENT (ROOTS, ETC.).
L 80— 1627 lNHJé%T -] | 80"-85': ABUNDANT CLAY/FINES, MODERATE YELLOWISH BROWN (10YR
_ _ il O 5/4), STIFF-MEDIUM STIFF.
— 85— 1641 INPJE%T B | 85'-92": SAME AS 80™-85' WITH COARSE LAG FROM 90'-92";
B | o] PHYLLITE/SCHIST, CALC-SILICATE.
- jionose ]
- —10/11/98 R
] H0 [+ 4
90— 1208 | \nuECT [ .
" - s
= - =1 92-95": PORPHYRITIC QUARTZ MONZONITE, DARK YELLOWISH ORANGE
B _ 7 (10YR 6/6), COARSELY CRYSTALLINE, POTASSIUM FELDSPAR,
L bA SMOKEY QUARTZ, BIOTITE, VERY COMPETENT.
B 7l H20 : x 1 N +
— 95— 1220 |, 2 - T.D.
‘L.. p—

C1-252\T7\BOR-CW42.dwg




BORING LOG

\

Z

proJecT: MIDNITE MINE

PAGE: 1 of 3

PROJECT NO.:_01—252

pate: 8—9 OCTOBER 1998

SHET I.NIEIRP: o:;.,\l:;{.,l LLER NORTHING; _993612.1 EASTING: _2671469.7  GrounD ELEvATION: 2697.75
BORING NO DRILLING coMPany: _RUEN DRILLING METHOD: _AIR_ROTARY/CASING ADVANCE
) . CLINT BRONSON . ROB NQOBLE
GW-43 DRILLER: LOGGED BY:
>~
Pl 2 | SE (2|8 DESCRIPTION /NOTES
(FT) = o6 | 21 F
n— 1 E1 <
=) 3 E
— 0 — 1416 - E; N 0-5": PHYLLITE/SCHIST (~95%), GREENISH BLACK (5G 2/1), SOME IRON
| _ Iﬁ, OC STAINING, YELLOW (10YR 7/8), PORPHYRITIC QUARTZ
=) MONZONITE AND QUARTZ PEGMATITE (~5%).
[~ - — >3
B 7 :70(
L =
— 5 — 1430 C e O 5'-10" META CALC-SILICATE (~75%), GREENISH GRAY (5G 6/1).
- - :’3 N PHYLLITE/SCHIST (~25%), GREENISH BLACK (5G 2/1 ), IRON
1?90 STAINING AND HEMATITE STAINING, REACTION WITH 10% HCL.
n . =R
— - = O 4
A
— 10— 1515 0 7 O 10'-15" SAME AS 5-10".
u - Z Q{
— 15— 1523 0 } =P DC 16'-20": META CALC-SILICATE (~80%), GRAYISH YELLOW GREEN (6GY
B ] =~ O 4 7/2), SLIGHT TO STRONG REACTION WITH 10% HCI, TRACE OF
X > O IRON STAINING. QUARTZ MONZONITE (~10-15%). TRACE
B 7] — 057 PHYLLITE/SCHIST AND QUARTZ PEGMATITE.
5 | e 9
— 20— 1530 ] " OG 20'-25" SAME AS 15-20".
- - Zh,
| - = 7 OC
- - i O
n _ I S
— 25— 1635 0 OC 25-30". META CALC-SILICATE (~95%), GRAYISH YELLOW GREEN (5GY
B _ > < 7/2), VERY SLIGHT TO STRONG REACTION WITH 10% HCI. TRACE
10/8/98 vl O OF QUARTZ PEGMATITE AND PHYLLITE/SCHIST.
10/9/98 W,
N __ /LQO
L =0
—30— 0745 | 0 [ZY,
- (7 {
N v 9
O
B ] 1 A

Ot=25NT7\BOR-GWA I dwg




BORING LOG

% proJECT: _MIDNITE MINE PAGE: 2__of __3
_A PROJECT NO.:_01—252 pate:_9 OCTOBER 1998
SHEPHERD MILLER NORTHING: _393612.1 EASTING: _2671468.7  crounp eLevaTion: _2697.75
BORING NO priLLNG company: _RUEN  priuing metHop: AIR_ ROTARY/CASING ADVANCE
' ._CLINT BRONSON . _ROB_NOBLE
GW_ 43 DRILLER: : LOGGED BY:
™
4|52
DEPTH | w e {9l =
¢’ | E | 35 |2|¢8 DESCRIPTION /NOTES
o~ | E| <
o ~J ;
—30— 0745 | 0 == . 30-35"PHYLLITE SCHIST (~60%), DARK GRAY (N4), META CALC-SILICATE
5 _ == 0 (~30%), GRAYISH YELLOW GREEN (5GY 7/2), VERY SLIGHT TO
=] YN STRONG REACTION WITH 10% HCI. TRACE QUARTZ MONZONITE.
B 7 ] OC ABUNDANT CLAY/FINES, MODERATE YELLOWISH BROWN (10YR
- - 0 5/4).
» _ T——— Fa
— 35— 0754 | © ;_': ‘OQ 35-40": META CALC-SILICATE, PALE GREENISH YELLOW (10Y 8/2), VERY
I ) 7 WEAK REACTION WITH HCL. ABUNDANT CLAY/FINES, MODERATE
a— YELLOWISH BROWN (10YR 5/4), TRACE PHYLLITE/SCHIST, DARK
m ] z %)O GRAY (N4).
_ - -
i . 77
20— 0810 | 0© -_—5)00[ 4045 SAME AS 35-40',
_ _ W )
==t "0
i | A
-
- - J,/‘7 OC
45— 0820 | 0 [=35¢]| 45-50" PHYLLITE/SCHIST (60-80%), DARK GRAY (N4), TRACE IRON AND
5 | =N HEMATITE STAINING. META CALC-SILICATE, PALE GREENISH
D YELLOW (10Y 8/2) TO YELLOWISH GRAY (5Y 7/2). ABUNDANT
B . — CLAY/FINES, MODERATE YELLOWISH BROWN (10YR 5/4).
. - =~
;:,Q a
— = 1 @
— 50— 0914 | © V?;OD( 50'-55": SAME AS 45'-50".
. = 7
—
I %DOL
-] — G
—55— 0921 | 0 FE= 0 4 55-60" PHYLLITE/SCHIST, PORPHYRITIC QUARTZ MONZONITE, AND
i | — 0" META CALC-SILICATE MIXTURE, TRACE OF CLAY/FINES.
i _ — 9
N - —o
- . START T‘?OO
/
% |
— 60— 1000 {WATER == 6065 PHYLLITE/SCHIST, DARK GRAY (N4), IRON AND HEMATITE
5 _ INJECT.] 1y STAINING. ABUNDANT CLAY/FINES, MODERATE YELLOWISH
=, ] BROWN (10YR 5/4), TRACE ME