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D1.0 INTRODUCTION

This appendix to the Midnite Mine Superfund Site Basis of Design Report (BODR) presents the
detailed design information for the Mine Waste Excavation and Containment components at the
Midnite Mine Superfund Site (Site). Mine Wastes include above-grade mine wastes,

contaminated soil and sediment, mine drainage sediments, and mine road materials.

Mine waste generally will be excavated, transported, and placed in the Waste Containment
Areas (WCA) in a continuous operation, without stockpiling excavated material prior to
placement in Pit 4 and Pit 3. As such, Mine Waste Excavation and Containment are considered
to be a single task and both are illustrated in the same section in the design drawings (Section 4

of Volume 1) and described in this appendix.

The configuration of the waste containment upon completion of the Remedial Action (RA), as
shown on the Section 4 Drawings in Volume Il of the BODR, reflect the maximum waste storage
that could be realized using the existing pits for storage. The storage available, assuming this
configuration, exceeds the range of current estimates of waste volumes at the Site as discussed
in Section D4.0.

The proposed backfilling sequence consists of completing placement of waste within the Pit 4 to
its final configuration, followed by placement of waste within the Pit 3. As such, the Pit 4 WCA
shown on the Drawings in Section 4 is considered “fixed”, whereas the final Pit 3 configuration
has room to be expanded or reduced and as a result, may “float” depending on the actual
volume of waste encountered during cleanup. Backfilling Pit 4 prior to placing waste in Pit 3
provides the most flexibility with respect to allowing additional waste material if significant
changes in volume are identified in the future. Because the Pit 3 WCA is larger, more flexibility
in waste storage volume storage can be accommodated relative to the Pit 4 without significantly
altering the design. In addition, lessons learned during backfilling of the smaller Pit 4 can be
used to improve designs, operations and procedures for the larger Pit 3 backfilling effort.
Regrading of the Backfilled Pits Area (BPA) and Area 5 (the area between Pit 3 and Pit 4) will
be performed concurrently with backfilling of Pit 3. Although backfilling both pits simultaneously
was initially considered, it was not deemed feasible given space limitations and water

management considerations discussed in Appendix E — Water Management Ponds.

Appendix D — Mine Waste Excavation and Containment June 2015
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Mine waste excavation and placement within the WCA is divided into three phases:

Phase 1 — Includes excavation and placement of mine wastes in Pit 4. Pit 4 will be dewatered

and impacted Pit 4 water will be collected, conveyed and stored in Pit 3 during this Phase.

Primary work objectives during Phase 1 include:

1)

8)

Preparation and construction of the site access road and construction support
facilities described in Appendix B. The construction support zone (CSZ) and water
treatment plant (WTP) footprints will require soil cleanup prior to construction of
these facilities. This cleanup will include demolition of existing structures within the

CSZ. These activities are known as the Early Works.
Initial processing of drain materials from the Hillside Waste Rock Pile (HSWRP).

Excavation of the Pit 4 Overburden Pile, with placement of this and other mine waste

in the upper Eastern Drainage in Pit 4.
Excavation and consolidation of Ore/Protore Piles within Pit 4.

Excavation of parts of the South Waste Rock Pile (SWRP) where the South Pond will
be constructed and parts of the HSWRP, with consolidation of excavated materials in
Pit 4.

Construction of the South Pond in the SWRP. The South Pond will be used to store
water during the Phase 2 construction activities when Pit 3 is taken off-line to begin

remediation.

Construction of the new WTP at the end of Phase 1 prior to commencing with Phase
2 (providing the NPDES permitting approvals have been received and final design

has been completed).

Capping and revegetating the final surface at Pit 4.

Phase 2 - Includes regrading the BPA and excavation and placement of mine wastes into Pit 3.

Pit 3 will be dewatered and impacted water from the Site will be collected, conveyed, and stored

in a lined, temporary storage pond located immediately south of Pit 3 on the SWRP (i.e., the

South Pond discussed in Appendix E). Primary work objectives during Phase 2 include:

Appendix D — Mine Waste Excavation and Containment June 2015
100 Percent Design D-2



@ mwH.

1) Removal all waste from, and meeting soil and sediment cleanup standards in the
Western and Eastern Drainages so that surface water runoff in these drainage basins

can be released to Blue Creek without retention and treatment at the WTP.
2) Regrading Area 5 (located between Pit 3 and Pit 4).

3) Demolition of the existing WTP and associated facilities provided the NPDES permitting

is complete for the new facility, with placement of the demolition debris in Pit 3.

4) Construction of the West Pond; the West Pond will be used to store water during

Phase 3 when the South Pond is taken off-line.

5) Demolition the other existing site facilities, with placement of the demolition debris in
Pit 3.

6) Capping and revegetating areas where final grade has been established in the Pit 3
WCA, the BPA, and Area 5 to the extent practical near the end of Phase 2.

Phase 3 — Includes excavation and placement of remaining mine wastes in Pit 3, capping of
remaining uncovered areas in the Pit 3 waste containment area, and revegetation remaining
disturbed areas. Upon completion of Phase 2 work, the only significant volume of mine waste
requiring excavation and containment will be that located in the Central Drainage 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 retention pond in the Western Drainage (i.e., the
West Pond) while Phase 3 of the remedial construction proceeds in the last remaining areas
containing mine waste in the Central Drainage. Demolition and/or removal of temporary mobile
and prefab support facilities in the CSZ and other areas of the Site will occur near the end of
Phase 3.

Upon completion of Phase 3, it is anticipated that the only remaining material on Site requiring
relocation and containment will be any impacted sediment that may have accumulated within
the West Pond over its operational life and its liner system. The waste materials from the West
Pond will be relocated to a separate waste containment cell located in the Contingency Storage
Area in the upper portion of the Area 5/Pit 3 WCA as shown on Drawing 4-74. The conceptual
design for the Contingency Storage Area is shown on Drawing 4-97. It is anticipated that the
Contingency Storage Area would have capacity for at least 250,000 cubic yards of waste. The

West Pond will not be decommissioned until flows at the Site have decreased to the point where

Appendix D — Mine Waste Excavation and Containment June 2015
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the available storage in the equalization ponds at the new WTP can handle the storage

requirements of the Site.

Contingent Action Wastes - Waste materials may also include materials from outside the
mined area (e.g., Blue Creek and Delta sediments) that may need to be excavated as part of
the Contingent Action. This material would be placed in additional cells constructed in the
Contingency Storage Area which would be constructed on top of the an existing cover, and
these wastes will be completely encapsulated with a separate underliner and drainage system

beneath the waste, and a composite cover system over the waste as shown on Drawing 4-97.

The remainder of this appendix contains the following information in subsections and

attachments:

¢ Demonstration that the design will attain the Mine Waste Excavation and Containment
Performance Standards identified in the Consent Decree (CD, EPA, 2011) (Section
D2.0).

¢ Calculations, assumptions, and parameters for the design such as waste material volume
estimates, materials management strategies, anticipated limits of excavations, and

erosion and surface water controls (provided in attachments to this appendix).

e Excavation and grading plans for the above-grade mine wastes, contaminated soil and
sediment, mine drainage sediments, and mine road materials at key points during RA

construction (provided in Section 4 of the Drawings in Volume II).

e Strategy for managing surface water runoff in waste excavation areas. Details of surface

water and sediment management at key points during the RA are included in Appendix F.

¢ Management of near-surface impacted groundwater in areas where it may impact surface

water runoff quality.
e Considerations for Green and Sustainable Remediation (GSR) are in Section D13.0.

e Processes for verifying that cleanup levels have been achieved in the excavated areas

are included in Appendix S.
D.1.1 DESIGN CHANGES

Final configuration of the WCA is shown on Drawings 4-17, 4-46, 4-55 and 4-74. This

configuration differs somewhat from the conceptual design for the Selected Remedy as

Appendix D — Mine Waste Excavation and Containment June 2015
100 Percent Design D-4



@ mwH.

presented on Figure 12-1 of the Midnite Mine Record of Decision (ROD, EPA, 2006). These

major differences are discussed below:

BPA/Pit 3 Continuous Cover Design. The WCA configuration shown on Figure 12-1 of the
ROD shows the BPA and the Pit 3 WCA as two discrete waste containment areas, with a gap in
the cover system between the BPA and the Pit 3 WCA. This gap results in a thin strip of
uncovered area in a valley formed at the low point between the covered waste areas in Pit 3
and the BPA where meteoric water may infiltrate into either the BPA, Pit 3, or both. The
conceptual design shown on Figure 12-1 of the ROD included a surface water/shallow
groundwater interceptor trench that was included in the design as a means to try to collect water

that may infiltrate in this uncovered area.

Rather than allowing this water to infiltrate, and then try to intercept or collect is afterwards, the
design as presented in Drawing 4-55 includes a continuous cover system between Pit 3 and the
BPA, without this gap, and without the shallow surface water/groundwater interceptor trench.
Continuous capping allows for interception and diversion of meteoric water from the BPA and

Pit 3 WCA before it becomes groundwater and potentially contacts waste materials.

Elimination of Shallow Groundwater Interceptor Trench. The groundwater interception
trench, located between the BPA and the Pit 3 WCA as shown on Figure 12-1 is superfluous
given that a continuous cover system is being installed between the two areas to intercept and
divert meteoric water before it becomes groundwater. In addition, the shallow interceptor system
shown on Figure 12-1 lies almost on top of the topographic divide in the mine subwaste surface
between areas draining to Pit 3 and areas draining to the BPA. Thus, although this trench could
serve to intercept surface water if the WCA was shaped as shown in Section 12 of the ROD, it
would be ineffective at collecting shallow groundwater since shallow groundwater flow has been

shown to be topographically controlled (URS, 2002).

It also should also be noted that Figure 12-1 in the ROD was prepared using the pre-mine
topography, rather than the topography prepared by the U.S. Bureau of Mine (USBOM), which
includes modifications to the topography resulting from the mining excavations at the Site that
dramatically changed the pre-mined topography. Evaluations of the USBOM topography, as
well as evaluations of historic mining activity by Peters (1999), show that surficial materials and
bedrock excavation occurred in this area to depths of 40 feet or more in the vicinity of the
proposed surface water/groundwater interceptor trench, making it highly unlikely that any

alluvium or alluvial groundwater will exist in this area after removal of mine waste.
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Pit 4/Pit 3 Continuous Cover Design. Figure 12-1 in the ROD shows waste rock from Area 5
(the area between Pit 4 and Pit 3) being removed, leaving an approximately 10-acre area
uncovered depression between Pit 3 and Pit 4 where surface water would be trapped and
ponding would occur upgradient of Pit 3. Based upon the subwaste topography, it is clear that
this area is the source of water for seeps expressing themselves in the north wall of Pit 3.
Allowing ponding of surface water in this area will result in increased seepage into Pit 3 and
should be avoided. As a result, the design presented in this BODR for the WCA (the Section 4
Drawings) includes grading the waste rock to provide positive drainage away from Area 5, and
capping the surface to form a continuous cover over the backfilled Pit 4, Area 5, and Pit 3 to
prevent infiltration of meteoric water. Capping of Area 5 is expected to reduce or eliminate the

seeps in the north wall of Pit 3.

Excavation of the Adit Pit and Pit 2 West. The excavation and waste containment plans
presented in the 60% BODR, 90% BODR, and this 100% BODR for the Adit Pit and Pit 2 West
(the two small backfilled pits included as part of the BPA that are located in the Western
Drainage) vary from that shown in the Preliminary (30%) BODR (MWH, 2012a). In the 30%
BODR, the waste backfill in these two pits remained in place, with the waste surface graded to
conform to the surrounding topography and capped to prevent infiltration of meteoric water.
However, during the July 22, 2013 Technical Meeting held in Wellpinit, WA, EPA requested that
the excavation and containment plan for these two pits be reevaluated and that additional

consideration be given to removing the waste from the pits.

Upon additional consideration, it was determined that although removal of mine waste materials
from these two pits would require excavation, transport, and consolidation of approximately
100,000 cubic yards of additional mine waste in the WCA, it does present a number of

advantages. These include:

1. All waste material will be removed from the Western Drainage and consolidated in the
Central Drainage. Removing all waste sources from the Western Drainage can be
expected to reduce the potential for contaminant loading to groundwater in the Western

Drainage while not measurably increasing the loading in the Central Drainage.

2. There is some indication that the Adit Pit was used as an ore load-out area during
mining in the BPA (Peters, 1999). This suggests that some of the material in the
partially backfilled Adit Pit may be higher activity material and possibly higher reactivity

material that could be more effectively isolated within the Pit 3 backfill.
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3. Although the groundwater well installed through the existing waste rock into the bottom
of Pit 2 West (GW-52) West has always been dry, the mine waste subgrade topography
indicates the pit bottom is not graded in a configuration that would be freely draining and
has the potential to pond approximately 10-feet of water in the pit bottom. Excavation of
all waste rock from Pit 2 West will allow for recontouring of the pit bottom to a
configuration that will not have the potential to impound water in pit bottom. Although
there is some potential for flushing of contaminants from the newly exposed pit walls in
surface water runoff after excavation of the mine waste, should this occur it likely would
only be for a relatively short period of time. In addition, it will be much easier to collect
and treat this surface water runoff, if necessary for a short time, than if the impacted
water occurred as groundwater (i.e., if the materials in Pit 2 West were left in place) over

the long term.

4. Both the review of historical aerial photographs (Peters, 1999) and groundwater level
measurements in the monitoring well installed in the Adit Pit (GW-55) indicate that
groundwater has not been encountered in the Adit Pit either before or after backfilling.
Thus, it appears that additional grading of the pit bottom will not be necessary to avoid
ponding after removal of mine wastes. As was stated above for Pit 2 West, there is
some potential for initial flushing of contaminants from the newly exposed pit walls in
surface water runoff. If this does occur, it should be for a relatively short period of time

and will be easily controlled.

5. If the waste was allowed to remain in the Adit Pit and Pit 2 West, the regraded waste
surfaces would need to be very steep in order to conform to surrounding terrain. This
would result in a very-steeply sloped composite cover system over both areas. The
very-steeply sloped composite covers represent significant veneer slope stability and

erosional stability challenges and would likely require long-term maintenance.

6. Although the removal of the mine waste from the Adit Pit and Pit 2 West was not
explicitly discussed in the CD Statement of Work (SOW, EPA, 2011) (references are
only made to regrading and capping the BPA waste in general), removal of waste from
these two pits appears to conform more closely with the conceptual configuration of the
WCA as shown in Figure 12-1 of the ROD (EPA, 2006).

Based upon these positive outcomes, it was decided to remove the mine waste from the Adit Pit
and Pit 2 West and consolidate them within the Pit 4 WCA during Phase1 of the RA. Final soil
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cleanup and verification of the Adit Pit and Pit 2 West will be completed in Phase 2 following
cleanup of areas surrounding these pits. Wastes generated from final soil cleanup in these pits

will be placed in Pit 3. This is presented in the Section 4 design Drawings.

It also was requested by the Spokane Tribe of Indians (the Tribe) representatives that
consideration be given to removing all waste material from the BPA and consolidating them
within the Pit 3. EPA indicated this change would be considered a major change to the
Selected Remedy and that data would be necessary to support this proposed change. EPA
also explained that submittal and approval of an Explanation of Significant Difference (ESD)
would be necessary before designs could be prepared for removal of all waste from the BPA.
During the meeting it was agreed there is some merit to removal of all the backfilled pit waste;
however, it was decided to not pursue this alternative any further given the amount of time that

would be necessary to:
e Prepare the ESD and obtain technical and public consensus and approval,
o Alter or completely stop the ongoing Remedial Design (RD) process, and

o Ultimately the delay the Midnite Mine RA construction schedule.
D2.0 PERFORMANCE STANDARDS

The Performance Standards presented herein are defined in the Consent Decree Statement of
Work, 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, 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 Performance Standards applicable to the Mine
Waste Excavation and Mine Waste Containment are listed in Tables D-1 and D-2 below.
Performance Standards applicable to the remediation of the BPA are included as Table D-3.
Since regrading of the BPA will be performed concurrently with Pit 3 backfilling during Phase 2
and the BPA surface cover will be contiguous with the Pit 3 surface cover, performance
standards associated BPA remediation are addressed under Pit 3 waste consolidation
performance standards, with the exception of performance standards for groundwater removal
from the BPA.
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2.3 General Standards Applicable to All Work Elements and Work Components

2.3.15E. Removals and other excavations conducted as | To the extent practical, mine waste excavations will
part of the construction activities shall be be completed beginning at the upstream (northern)
performed in a manner that allows for proper end of the Western, Central, and Far Eastern
drainage from the excavated area. Drainage Drainages and continued in a downstream direction.
from Work Areas that may have come into Excavation areas will be graded in a manner that
contact with contaminants shall be captured contains surface water runoff from excavation areas
and conveyed to the water treatment plant for wholly within the excavation areas, from where it will
treatment. No drainage from Work Areas that either drain by gravity, or be pumped to the storage
may have come into contact with contaminants | pond and ultimately the WTP for treatment. Additional
shall be allowed to infiltrate or discharge to details of excavation procedures to be used during
natural drainages where water treatment mine waste removal are presented in Technical
collection and conveyance controls are not in Specification Section 02205 — Mine Waste
place and operating. Excavation and Disposal.

2.3.15H. To the extent practicable, construction The proposed phasing of construction activities will
activities shall be conducted in a manner that avoid the recontamination of remediated areas.
does not result in the re-contamination of Contamination of previously uncontaminated areas
areas already remediated or contamination of | will be avoided to the maximum extent practical, and
areas that were previously uncontaminated. stockpiling of contaminated materials in
Any such re-contaminated or newly uncontaminated areas will be avoided. If routing of
contaminated areas shall be addressed by the | construction traffic, or other operations that may
Settling Defendants in a manner that is subject | potentially result in re-contamination of remediated
to the review and approval of EPA. areas or contamination of previously uncontaminated

areas is unavoidable, these operations will be limited,
the EPA will be notified, and these areas will be
addressed in a manner that is subject to the review
and approval of the EPA.

Requirements for the construction contractor to
execute the work in a manner that does not result in
the re-contamination of areas already remediated or
contamination of areas that were previously
uncontaminated is provided in Technical Specification
Section 02205 — Mine Waste Excavation and
Disposal.

2.3.18 Best Management Practices (BMPs) shall be The Master SWMP included in Appendix O describes
used as specified below during all construction | the over-arching framework for how stormwater and
activities to minimize the transport of disturbed | surface water will be managed to limit the release of
material by water, wind erosion or vehicles. sediment, pollutants, and deleterious debris to
The Settling Defendants shall develop a downstream areas during and following the RAs. The
catalog of BMPs that shall be used at the Site Master SWMP is the foundation document that
and shall identify the primary activities provides the catalog of BMPs that will be applied to
requiring those BMPs. The BMP catalog shall reduce the adverse impacts of stormwater. The RA
be comprehensive and is subject to the review | Contractor will be required to prepare a Construction
and approval of EPA. The minimum BMPs that | Stormwater Pollution Prevention Plan (CSWPPP) that
must be contained in the BMP catalog are presents the stormwater management protocol and
presented below. The Settling Defendants procedures that are specific to the phased
shall include these BMPs in the BMP catalog construction activities. The RA Contractor's CSWPPP
along with additional BMPs that may be will reference the Master SWMP for general
necessary to complete the Work. A Storm stormwater management practices and will identify
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shall be performed in accordance with the
requirements of the SWMP in the approved
Remedial Action Work Plan to minimize
sediment migration from the Work Area and
mitigate damage to existing vegetation. All
such Work shall be performed in a manner that
limits harm to wetlands and surface water. In
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Water Management Plan (SWMP) shall be .
prepared which contains the BMP catalog and | the BMPs that are applicable to the scheduled
identifies BMPs and specific sediment control | €onstruction activities.
measures to be employed before, during, and
after construction.

2.3.18. A The Work shall be conducted in a manner that | It is anticipated that dust suppression will be required
minimizes the generation of fugitive dust. If the | for this work and primarily will consist of dust
application of water or other dust suppressants | suppressant watering. “Free” water will not be
to Work Areas is used to control the allowed to run off as a result of this activity. Dust
generation and migration of fugitive dust, such | suppressant additives may be added to permanent
application of dust suppressants shall comply access roads or haul roads, subject to prior EPA
with the following requirements: approval. Technical specification Section 01560 —

Temporary Environmental Controls describes dust
suppression methods and procedures and will be
subject to EPA review and approval.

2.3.18. Al Dust suppressants containing brine, or other See response top 2.3.18. A above. The design
materials that are harmful to surface water or assumes that water from the WTP, which has
vegetation shall not be used. Subject to EPA elevated levels of TDS and sulfates, will be used for
approval, water treated to meet the WTP dust control in the Mine Area on contaminated
discharge limits may be used for dust materials. It is assumed that this water would not be
suppression in the Work Area, provided it will used on areas that are outside of the Mine Area or
not result in releases to surface water or have been cleaned up to applicable standards.
adversely affect worker health and safety.

2.3.18. Aiii Application of dust suppressants shall be See response top 2.3.18. A above.
performed in a manner that minimizes surface
water runoff, over spray of chemical
suppressants into surface water bodies,
wetlands or other sensitive habitats, and/or
generation of muddy conditions.

2.3.18.B At a minimum, the following BMPs shall be BMPs to minimize sediment transport from the Work
used to minimize the transport of sediment Area are identified in the Master SWMP for this work.
from Work Areas: The Master SWMP is provided in Appendix O.

2.3.18 B.i Staging areas, accumulation areas and other The Master SWMP in Appendix O contains the BMP
areas where Work is to be performed on catalog, including BMPs to minimize the transport of
exposed slopes shall be isolated with sediments. As described in 2.3.15.E above,
appropriate BMPs to minimize transport of excavations will be conducted beginning with
potentially contaminated sediments from the upstream areas within each drainage and working in
Work Areas by surface water runoff. a downstream direction, with the working excavation

areas being shaped to retain surface water runoff. In
areas where this is not possible, other BMPs will be
utilized to minimize the transport of potentially
contaminated sediments from the work areas by
surface water runoff.

2.3.18 B.iii Work that occurs within surface water bodies The Master SWMP in Appendix O contains the BMP

catalog, including BMPs to minimize the transport of
sediments and to limit harm to wetlands and surface
water during the RA. With a few specific exceptions
(i.e., sediment cleanup within drainages) this work will
not occur within surface water bodies. To the
maximum extent practical, sediment cleanup within
drainages will be conducted within drier parts of the
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addition, the Work shall be performed in a
manner that minimizes the release of d | t t id
sediments beyond the Work Area. BMPs shall | Y82" (Summer and early au r;”““) 0 avoid |
be employed and refined as necessary to unnecessary impacts to surface water bodies.
minimize the release of sediment.
2.3.18 B.iv Any dewatering or diversion of surface water See response to 2.3.18 B.iii
and groundwater shall be performed in a
manner that minimizes the release of
sediments to the extent practicable beyond the
Work Area and limits harm to wetlands and
surface water.
2.4.2.3 Mine Waste Excavation Work Component
A. Mine Waste Excavation
2.4.232A.. Above-Grade Mine Waste Excavation - Mine Above-grade mine wastes located above the pre-
Wastes located above the premining mining topographic surface are shown on Drawing 4-
topographic surface within the MA with the 1 and shall be excavated to the pre-mining
exception of mine wastes currently located in topography as shown on Drawings 4-2, 4-24, and 4-
the Backfilled Pit Area (BPA) shall be 51 and relocated in the Pit 3 and Pit 4 backfill areas.
excavated. All of the above materials located The Pit 3 and Pit 4 Mine Waste Containment Areas
in the MA that exceed the cleanup levels will be contiguous and continuously capped. As such,
identified in Table 4-1 shall be excavated for Area 5 between Pits 3 and Pit 4 will be regraded and
consolidation and containment in Pits 3 and 4. | capped in-place, as shown on Drawing 4-46, as
opposed to being excavated and placed in either Pit 3
or Pit 4.
2.4.2.3.2 A.ii. Contaminated Soils and Sediments Excavation | Delineations of extents and volume estimates for
- Contaminated soils (impacted by roads or contaminated soil cleanup within the MA and MAA
other areas of mine waste) and sediments are based on data and information provided in the R/
located in the MA and MAA that exhibit Report (EPA, 2005) and Mine Waste Investigations
contaminant concentrations above the cleanup | Report (MGC, 2011a).The estimated cleanup limits
levels in BODR Tables 4-1 and 4-2, shall be shown in the Section 4 of the Drawings are based
excavated for consolidation and containment upon these delineations. As indicated on the
in Pits 3 and 4. Drawings, the actual extent of soil contamination and
cleanup will be determined in the field using
procedures defined in the “Analytical Support and
Verification Plan for Remediation of Surface Materials
and Sediments” is included in Appendix S.
2.4.2.3.2 A.iii. Mine Drainage Sediments Excavation - Mine See Response t0 2.4.2.3.2 A.ii, above.
Drainage Sediments located in drainages
downstream of the MA in the MAA have been
impacted by the release of contaminated
materials from the MA. Mine Drainage
Sediments that exhibit contaminant
concentrations above the cleanup levels
presented in Table 4-2 shall be excavated for
consolidation and containment in Pits 3 and 4.
The extent of contaminated sediments
requiring removal in the mine drainages shall
be determined during RD.
2.4.2.3.2 A.iv Road Materials Excavation — Mine wastes See Response to 2.4.2.3.2 A.ii, above.
used for the construction of roads and any
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soils and sediments below, adjacent to, and
downstream of the roads that exceed the
cleanup levels presented in BODR Table 4-2
shall be excavated for consolidation and
containment in Pits 3 and 4. The extent of
contaminated materials requiring excavation
shall be determined during RD
24.232A.v. Soil/sediment sampling shall be conducted See Response to 2.4.2.3.2 A.ii, above.
following removals to ensure that remaining
soils and sediments meet cleanup levels
identified in Tables 4-1 and 4-2. The sampling
design and frequency shall be developed
using methodology that conforms with EPA
guidance for the development of sampling and
analysis plans and quality assurance project
plans.
2.4.2.3.2 A.vi. A layer of suitable soil or soil amendments, as | Areas cleared of mine waste will be graded to
determined during RD, shall be placed over conform to the pre-mining topography as shown on
areas cleared of mine waste. Such areas shall | Drawings 4-2, 4-24, and 4-51 to the extent practical.
be graded and re-vegetated to minimize In areas cleared of mine waste where subsoil
erosion and ARD formation and to channel excavation and removal is required, one foot of clean
water away from waste containment areas. soil from an approved borrow source or soil
amendments will be placed to enhance revegetation
and minimize erosion.
B. Surface Water and Stormwater Management and Controls During Excavation
2.4.2.3.2B.i. During the excavation of contaminated Appendix F entitled “Surface Water and Sediment
materials, surface water and stormwater BMPs | Controls” and Section 6 of the Drawings in Volume Il
shall be applied to prevent, to the extent describe the Surface Water and Sediment Controls
practicable, sediment transport and the contact | which will be used to shed clean water away from
of clean surface water and stormwater with contaminated areas during various stages of the RA.
contaminated materials. The Master SWMP is contained in Appendix O and
includes a BMP catalog. The SWMP defines the
requirements for inspecting, maintaining, and
repairing sedimentation controls and maintaining
BMPs throughout construction.
2.4.2.3.2 B.ii. To the extent practicable, clean water coming To the extent practicable, the mine waste excavations
into contact with contaminated materials in the | will occur in a downhill direction, and be bermed and
excavation areas that results in surface water contoured such that such that all surface water that
concentrations exceeding the surface water enters the excavations (and potentially contacts mine
cleanup levels identified in Table 4-3 shall be wastes) will be captured in the excavation. This
collected and conveyed to the WTP for water will either gravity drain or be pumped to the
treatment. temporary storage impoundments pending treatment
at the operating WTP. These details are included in
Appendix D — Mine Waste Excavations and
Containment and Appendix F — Surface Water and
Sediment Controls.
2.4.2.3.2 B.iii. Sediments captured by surface water and Sediments will be captured during construction in a
stormwater controls shall be contained and variety of temporary surface water and sediment
removed to an approved location designed to controls structures discussed in Appendix F and
prevent redistribution of the sediments to the BMPs identified in Appendix O (Master SWMP). The
surrounding environment. The disposition of process for verifying Site COC concentrations in
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the sediments shall be determined by
sampling the sediments at a frequency and for
analytes determined during RD.

sediments is included in the Analytical Support and
Verification Plan for Remediation of Surface Materials
and Sediments contained in Appendix S. Sediment
determined to be contaminated (or assumed to be
contaminated based on the location of the BMP) will
be incorporated into the waste containment areas in
Pits 3 and 4. Captured sediments that are determined
to be clean may be incorporated into soil cover layers
as part of remedial construction.

2.4.2.3.2B.iv.

Surface water and stormwater controls and
water collection and conveyance systems shall
remain in place and be monitored for
effectiveness until such a time as all
contaminated materials requiring excavation
have been removed for consolidation and
containment in Pits 3 and 4.

The surface water and sediment controls (described
in Appendix F), and water collection and conveyance
systems (described in Appendix J) will be
constructed, operated and removed according to a
phased construction approach as described in
Appendix A — General Design Information and in this
Appendix D. These temporary structures and
systems will remain in place until permanent
structures/systems are built and water in the
remediated areas can be shed to the natural
drainages down gradient of the Site. The Operations
Maintenance and Monitoring Plan (OM&M Plan) in
Appendix P defines O&M requirements for the
surface and stormwater controls during the RA
activities. In addition, surface water down gradient of
the Site will be monitored in accordance with the Site-
Wide Monitoring Plan (SMP), contained in Appendix
Q, to evaluate the effectiveness of these engineering
controls during the RA.

24.232B.v.

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

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
this Appendix D — Mine Waste Excavation and
Containment, Appendix E — Water Management
Ponds, and Appendix F — Surface Water and
Sediment Controls. 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 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
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water and stormwater BMPs in the BMP
Catalog are found to be insufficient to address
surface water and stormwater management
issues, the Settling Defendants shall develop
and implement new BMPs, subject to EPA
review and approval.
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2.4.2.3.2 B.vi. If, during the course of excavation, the surface | for comparison with the cleanup levels listed on Table

4-3. As described in the Master SWMP included in
Appendix O, the Project Engineer will perform
periodic inspections and monitoring to confirm that
the BMPs are adequate and functioning as intended,
or to determine if additional BMPs are necessary. If
necessary, the Project Engineer will immediately
initiate actions to correct existing BMPs or develop
and implement new BMPs.

C. Excavated Materials Staging/Stockpiling

24232C.i.

If it is determined during design that staging of
excavated materials prior to their consolidation
and containment is necessary, a
Staging/Temporary Stockpile Plan shall be
developed and included in the RD.

A Staging/Temporary Stockpiling Plan is included as
Appendix R. Generally, staging and stockpiling will
not be necessary as most of mine waste material will
be directly loaded and hauled to its final destination in
the waste containment areas (see Technical
Specification 02205 — Mine Waste Excavation and
Disposal; Sections 3.3 and 3.4). The only material
anticipated to require stockpiling prior to placement in
the containment area are 1) the pit-bottom sediments,
which will be stockpiled on the waste rock piles, 2)
material from the topsoil stockpile at the WTP site, 3)
excavation spoils from the construction of the
groundwater control system, and 4) the drain rock
that will be processed from the HSWRP, which will
occur in Area 5.

24.23.2C.ii

The Staging/Temporary Stockpile Plan shall
include a list of BMPs that complies with
applicable worker protection requirements. In
addition, the BMPs shall ensure, to the extent
practicable, that staged/stockpiled materials
are isolated from contact with surface water
and stormwater and that staging/stockpiling
processes do not result in the generation of
ARD and/or conditions that could lead to the
migration of contaminants to the surrounding
environment.

A Staging/Temporary Stockpiling Plan is provided in
Appendix R. Temporary stockpiling of contaminated
materials is designed to occur within existing mine
waste areas (i.e., all runoff from the stockpiled
materials will be captured and treated); therefore
BMPs (other than those described in the Master
SWMP) will not be needed. Engineering controls to
capture stormwater and surface water in the mine
waste areas are described in Appendix F (Surface
Water and Sediment Controls) and are depicted in
the Section 6 Drawings included in Volume II.
Applicable worker protection requirements for
construction activities are included in Appendix L —
RA Health and Safety Plan (HASP).
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A. Temporary Facilities during Construction Activities
24242 A.. During performance of the Pits 3 and 4 Appendix F entitled “Surface Water and Sediment

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.

Controls” contains text, calculations and references
Section 6 of the Drawings in Volume II. Appendix E
entitled “Water Management Ponds” and references
Section 5 of the Drawings in Volume II. These
documents and drawings illustrate how surface
water and impacted site water will be managed upon
completion of each major phase of construction.
The Master SWMP is contained in Appendix O. As
required by the SOW in the CD, this SWMP will be
updated on an annual basis, at a minimum, and will
describe the intermediate phases and temporary
facilities to be employed to capture and convey
water to the WTP, as well as diversion of clean
water around work areas, as construction
progresses.

B. Groundwater Intrusion into Pits 3 and 4

2.4.242B.i. Groundwater adjacent to each pit shall be
collected and diverted away from the pits
or blocked from flowing into the pits, as
practicable, by methods determined
during RD.

The primary mechanism proposed for diverting
groundwater from the pits is to provide a continuous
surface cover system over the majority of the
contributing areas (to Pit 4, Pit 3, and the BPA)
where surface infiltration provides a recharge source
for groundwater reporting to the pits. This cap will
extend beyond the pit crests and include areas that
currently infiltrate and contribute to pit seepage (e.g.,
Area 5). Water from the surface cover system that
historically has reported to the pits will be collected
in the surface water diversions and routed around
the pit areas.

2.4.2.4.2 B.ii. To the degree practicable, clean
groundwater shall be segregated from
contaminated waters to minimize water
volumes requiring treatment.

See response t0 2.4.2.4.2 B.i. above. In addition, the
construction specifications included as Appendix K
(i.e., Section 02200 — Earthwork) require slush
grouting of sections of perimeter collection channel
that are excavated into bedrock and contain open
fractures. The construction specifications also
require shotcrete lining of high permeability
weathered bedrock or other high permeability
sections of perimeter channel excavations that
cannot be treated by slush grouting.

2.4.2.4.2 B.iii. | Tothe degree practicable, groundwater
entering the pits shall not contact reactive
mine waste or waste capable of causing
groundwater contamination.

An underdrain system constructed of non-reactive
rock will be installed in the bottoms of Pits 3 and 4 to
collect groundwater before it contacts reactive mine
waste backfill in the pits, as shown in Section 4 of
the Drawings in Volume Il. The pit bottom drainage
system will be separated from overlying reactive
mine waste backfill by a synthetic geomembrane. In
addition, a 20-foot thick layer of less reactive waste
rock will be placed above the geomembrane to
provide additional separation between pit
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clean surface water away from the pits.
The diversion facilities shall be designed
using standard engineering techniques for
capacity and erosional stability to convey
the 100-year, 24 hour storm event in a
stable manner and to withstand a 500-
year, 24 hour storm event.
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groundwater and more reactive mine waste. The
drain system will be extended up the pit walls, as
shown on Drawings 4-15 and 4-39, in areas where
pit wall seepage is occurring in order to intercept
these seeps and convey them to the underdrain
system before they contact reactive mine waste in
the backfill. A separate Waste Rock Dewatering
System will be installed above the geomembrane
liner to collect water that infiltrates through the
overlying waste rock and collects on the
geomembrane liner.
2.4.2.4.2B.iv. Contaminated groundwater shall be This Appendix D - Mine Waste Excavation and
captured and treated in the WTP. Containment contains text, calculations, and
references drawings in Volume Il to
describe/illustrate the contaminated groundwater
pump-back system, which includes wells installed
above and below the lower liner.
C. Surface Water Management - Pits 3 and 4
24.242C.i. Surface water and stormwater Appendix F entitled “Surface Water and Sediment
management shall be conducted in Controls” contains text, calculations and references
accordance with the SWMP. Surface drawings in Volume Il that show how water will be
water and stormwater management BMPs | captured and routed around construction activities at
shall be developed and constructed to completion of the three major phases of
divert clean surface water and stormwater | construction.
away from the pits during construction. Per the SOW in the CD, the SWMP in Appendix O
Surface water and stormwater that enters | will be updated on an annual basis to reflect the
the pits shall be captured and conveyed to | most current construction status. The SWMP
the WTP. Surface water and stormwater includes a BMP catalog, and will describe the
BMPs constructed shall remain in place temporary facilities to be employed to capture and
and be monitored for effectiveness until convey impacted water to the WTP, and clean water
consolidation and containment of around the work areas, at intermediate phases of
excavated materials in the pits is construction.
completed and permanent surface water
and stormwater management facilities are
in place and functional.
2.4.2.4.2C.ii. Facilities shall be constructed to divert Clean surface water will be diverted away from the

pits via a series of diversion channels and the
grading of the final cover system. Appendix F
(Stormwater and Surface Water Controls) includes
the design information for the diversion channels
and the phased stormwater controls are shown on
the Section 6 Drawings (located in Volume Il). The
conveyance capacity of these facilities has been
designed for the 500-year, 24-hour storm event.
Erosional stability of the cover system has been
designed for the 100-year, 24-hour event as
described in this Appendix D (Mine Waste
Excavation and Containment). The construction
specifications in Appendix K require slush grouting
of sections of perimeter collection channel that are
excavated into bedrock and contain open fractures.
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The construction specifications also require
shotcrete lining of high permeability weathered
bedrock or other high-permeability sections of
perimeter channel excavations that cannot be
treated by slush grouting

2.4.2.4.2 Ci.iii.

To the degree practicable, clean surface
water shall be segregated from
contaminated water to minimize water
volumes requiring treatment.

The RA will be performed in phases such that
surface water from remediated areas can be shed
away from the active excavation areas as soon as
practicable. Surface water will be segregated by
site grading to manage and direct drainage, and
using permanent and temporary drainage channels
to divert clean surface water away from the active
construction areas. Appendix D (Mine Waste
Excavation and Containment) describes the phased
excavation activities and the site topography at the
end of each Phase is depicted on the Section 1
Drawings (located in Volume 1l). Appendix F
(Stormwater and Surface Water Controls) includes
the design information for the diversion channels
and the phased stormwater controls are shown on
the Section 6 Drawings.

24242 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, and ultimately to the
operating WTP. This 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
temporary engineering controls (e.g., temporary
drainage channels) that will be constructed to
capture and convey contaminated water to the
Water Management Ponds (Appendix E). Water
from these ponds will be conveyed to the WTP for
treatment.

D. Pits 3 and 4 Preparation and Mine Waste Excavation

kept from accumulating in the pits during
and after construction of the containment
system. If water accumulates in the pits
during construction, the water shall be

2.4.24.2D.i Each pit shall be dewatered prior to any Pits 3 and 4 will be dewatered prior to construction
mine waste emplacement. activities as described in Sections 6.2 and 7.2 of this
appendix and shown on the Remedial Action
Schedule (Appendix X).
2.4.2.4.2 D.ii. Water removed during such dewatering Water removed during dewatering of Pits 3 and 4
shall be conveyed to and treated at the shall be conveyed to the WTP (either via the
WTP. intermediate storage pond or directly to the WTP,
depending on the WTP operating requirements) for
treatment.
2.4.2.4.2 D.iii. To the extent practicable, water shall be The underdrain sump/dewatering system shown on

Drawings 4-12, 4-15, 4-37, 4-38, and 4-39 will be
installed upon completion of pit-bottom grading and
preparation and will remain operational through
backfilling and completion of RA construction.
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collected and conveyed for treatment at
the WTP.

Likewise, the mine waste dewatering system shown
on Drawings 4-13, 4-16, 4-40, and 4-41 will be
installed upon completion of the geomembrane liner
and will remain operational from that point forward.
Duplicate dewatering risers, including pumps and
piping are proposed to avoid shutdowns in the
dewatering system due to maintenance or
mechanical failure.

2.4.2.4.2 D.iv. Existing sediments which have collected
at the bottom of the pits shall be removed
prior to preparation of the pit floors. Such
removed sediments shall be staged for
subsequent re-emplacement in the pits.
The need and process for dewatering of
the sediments and conveyance and
treatment of water from the sediments
shall be determined during RD.

Pit-bottom sediments shall be removed as described
in Sections 6.3 and 7.3 of this appendix and
stockpiled for replacement in the pits as described in
an approved Staging/Temporary Stockpiling Plan.
The Staging/Temporary Stockpiling Plan is included
as Appendix R.

24.242D.v. As determined during RD, pit walls shall
be prepared to ensure worker health and
safety during construction.

Pit rockfall protection measures are described in
Sections 6.1 and 7.1 of this appendix.

2.4.2.4.2 D.vi. The pit surfaces shall be contoured to
efficiently drain water entering the pits to
low points located below the drainage
layer. The need to perform additional
excavation of the current pit bottoms to
ensure gravity drainage to the low points
shall be determined during RD.

Pit bottom surface preparation and grading is
discussed in Sections 6.3 and 7.3 of this appendix,
and shown on Drawings 4-12 and 4-37. Pit 4 will
require recontouring and excavation of a sump so
that gravity flow in the pit bottom can be
accomplished. Pit 3 will require some cleanup, but in
general water in Pit 3 gravity flows to the last mined
area (drop cut) which forms the low point of the pit.

E. Drainage Layer — Pits 3 and 4

24242E.. A continuous drainage layer of non-
reactive rock or other suitable material,
approved by EPA, shall be constructed
overlying the base of the pit and extending
up the sides of each pit as necessary to
intercept groundwater entering the pit.

Pit underdrain systems are described in Sections 6.4
and 7.4 of this appendix and shown on Drawings 4-
12, 4-15, 4-37, 4-38, and 4-39.

2.4.2.4.2 E.ii. If during RD suitable material for the
drainage layer can be found on site, EPA
may approve the use of such materials,
following consultation with the Tribe.

Results of investigations presented in the Mine
Waste Investigations Report (MGC, 2011a) and the
Addendum to the Mine Waste Investigations Report
(WME, 2012) indicate that suitable material for the
drainage layer can be processed from the HSWRP.
It is anticipated that this material will be used for
construction of the drainage layer.

2.4.2.4.2 E.iii. The drainage layers shall extend vertically
along the side walls of each pit to
elevations determined during RD, to keep
water entering the pits from contacting
mine waste and to effectively channel
water to the pit bottoms.

Locations of pit wall seeps were mapped as part of
investigations for the Geologic Investigations of Pits
and Assessment of Pit Sediments Design
Investigation Report (MGC, 2011b) and the Pit Seep
Monitoring Report for Pit 3 and Pit 4 (Plumley and
Assoc., 2012). These seeps are shown on Drawing
4-38 and the drain configuration shown is designed
to intercept these seeps and convey them to the pit-
bottom sump without contacting reactive mine waste
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materials in the pit backfill.

2.4.24.2E.iv. The drainage layers shall be designed
and constructed in a manner to provide
efficient drainage of water along the
sidewalls and bottoms of each pit.

See response to 2.4.2.4.2 E.iii, above.

24242E.v. Water entering the pits and transported
through the drainage layers shall be
collected in a sump or sumps placed at
the bottom of the pits. The water collection
sump(s) shall be constructed in the lowest
portion of the pit bottom and gravity
drainage from the pit walls and pit bottom
shall be used to direct water to the sump.
The design of such sump(s) may require
additional excavation into the pit bottom to
ensure gravity drainage.

Pit bottom grading, drainage sumps, and drain
placement are discussed in Sections 6.3, 6.4, 7.3,
and 7.4 of this appendix and shown in Section 4 of
the Drawings (Volume II).

24242 E.vi. The installation of the drainage layers
along the pit walls and bottoms shall be
coordinated with the emplacement of mine
wastes into the pits and the sub-waste
liners, described below.

The sequence for drain installation and waste
placement are discussed in appendices D and X
(RA Schedule), and shown on Section 4 of the
Drawings.

2.4.2.4.2 E.vii. Water levels in the sumps shall be
maintained at elevations determined
during RD which minimize hydraulic head,
scaling, and fouling, and prevent water
contact with the mine waste. Water
collected in the sumps shall be conveyed
by pumping or gravity for treatment at the
WTP.

The anticipated range of operating water levels
within the underdrain (pit bottom) and waste rock
dewatering (overliner) sumps are shown on
Drawings 4-79 and 4-82, respectively. The proposed
range of water level fluctuations will ensure that the
water level will remain within coarse drain rock of the
sump backfill, thus avoiding water level fluctuations
over the greater pit floor and liner surfaces, while
avoiding drawing the water levels down to the
elevation of the screened sections of dewatering
risers. The pumping levels presented in the 100%
BODR are consistent with these water level
requirements. The pumping levels are set below the
bottoms of the pits (i.e., in the sumps) in order to
maintain a groundwater flow direction from
surrounding areas toward the pits, prevent contact of
groundwater with the mine waste, and minimize the
potential for scaling and fouling of the pit dewatering
wells.

F. Sub-waste Liner — Pits 3 and 4

24242F.. A sub-waste liner shall be constructed in
each pit below and adjacent to the
emplaced mine wastes in locations and to
vertical elevations determined during
remedial design.

Sub-waste liners will be placed between the drain
systems and overlying mine waste in Pit 3 and Pit 4
as shown on Drawings 4-15 and 4-41.

2.4.2.4.2F.ii. The sub-waste liners shall be placed
between the mine wastes and the
drainage layers: additional materials shall
be placed, as necessary, to protect the
integrity of the sub-waste liners, as

Sub-waste liners will be placed between the drain
systems and overlying mine waste in Pit 3 and Pit 4
as shown in Setion 4 of the Drawings. The liner
section will include a geomembrane cushion
(geofabric layer) under the geomembrane, and an
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determined during RD.

overliner cushion layer of fine-grained soil as
discussed in Attachment D-1 to Appendix D. The
plans to minimize fluctuations in water levels in an
attempt to minimize scaling and fouling while
preventing direct contact with the mine waste rock
will be described in the OM&M Plan for Water
Management in Appendix P.

2.4.2.4.2 F.iii. The sub-waste liners shall be constructed
of a synthetic material determined during
RD.

It is proposed that the sub-waste liner be
constructed of High-Density Polyethylene
geomembrane as discussed in Sections 6.5 and 7.6
of Appendix D.

2.4.24.2F.iv. The sub-waste liners shall be designed to
effectively isolate the mine waste and
minimize the passage of both water and
mine waste particles between the
adjacent drainage layers and the
emplaced mine wastes.

See responses t0 2.4.2.4.2 F.i, 2.4.2.4.2 F.ii, and
2.4.2.4.2 F.iii, above.

24242F.v. The sub-waste liners shall be constructed
in such a way as to transmit water
collected on the liners to sump(s) located
above the liner at its low point. The sumps
shall be constructed in such a manner that
water from the mine waste materials shall
concentrate in the sump area using
gravity drainage.

Proposed grading for the sub-waste liners are
shown on Drawings 4-13 and 4-40. This grading
provides for gravity drainage of water on the liner
surface toward sumps, which will be dewatered by
pumping from waste rock dewatering risers located
within the sumps.

G. Pits 3 and 4 Mine Waste Consolidation

24.24.2G.i. All materials excavated as part of the
Mine Waste Excavation Component of
Work and existing sediments from the pit
bottoms shall be consolidated in the pits.

Materials excavated during Mine Waste Excavation
will be consolidated in the pits as described in
Section D4.0 (Material Balance) of this appendix and
shown in Section 4 of the Drawings.

2.4.24.2G.ii. Mine waste shall be emplaced in lifts
above the sub-waste liner and any
protective layer determined necessary
during RD. Placement shall minimize
settling.

It is proposed that Mine Waste be placed in 10-foot
maximum horizontal loose lifts over the protective
overliner cushion layer.

2.4.2.4.2 G.iii. The emplacement of mine waste lifts shall
be coordinated with the installation of the
adjacent sub-waste liner and drainage
layer along the pit walls and bottoms, as
determined during RD.

Where required, drainage layer placement along the
pit walls will occur concurrently with Mine Waste
placement as shown on Drawing 4-90.

2.4.24.2 G.iv. Mine waste emplaced in the pits shall be
compacted to design specifications during

It is proposed that Mine Waste be placed by
dumping from trucks and spreading in 10-foot

shall ensure efficient drainage to sumps
constructed above the sub-waste liner.

backfilling. maximum horizontal loose lifts as discussed in
Sections D6.7, D7.8 and D8.1 of this appendix.
24242G.v. Emplacement of mine waste in the pits See responses t0 2.4.2.4.2 G.iiand 2.4.2.4.2 G.iv

above.

2.4.2.4.2 G.vi. Water levels in the sumps above the sub-
waste liner shall be maintained at an
elevation determined during RD, which

See response to 2.4.2.4.2 E.vii above.
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minimizes hydraulic head, scaling, fouling
and infiltration through the sub-waste
liner.

2.4.2.4.2 G.vii. Water collected in such sumps shall be A typical Waste Dewatering Sump Detail is shown
conveyed by pumping or gravity for on Drawing 4-82. Water collected in these sumps
treatment at the WTP. will be pumped to the WTP through dewatering

risers that will be raised concurrently with the rise of
the waste backfill surface.

2.4.2.4.2 G.viii. As determined during RD, the least The first 20 feet of waste placed above the sub-
reactive (ARD generating) mine waste waste liners will be lower-activity and low ARD
materials shall be placed in portions of the | potential waste as illustrated in Section 4 of the
pits below the surrounding groundwater Drawings.
level.

2.4.2.4.2 G.ix. As determined during RD, materials with As shown in Section 4 of the Drawings, Ore, Protore,
high radon-generating ability, such as ore | or other materials identified as having high radon-
and proto-ore, shall be placed in the pits generating ability will be excluded from the 20 feet of
so as to minimize radon flux at the top of waste immediately underlying the cover in the
the backfill and below the cover. containment areas.

24242 Gx. The mine waste materials shall be The top surfaces of the waste containment areas will

be graded as shown in Section 4 of the Drawings to
provide positive drainage of surface water from the
cover surface. Erosional and slope stability
calculations for the proposed cover surface are
provided in Attachments D-5 and D-6 to this
appendix.

H. Pits 3 and 4 Cover Construction

during RD and shall ensure that the
thickness of the geologic materials alone
shall be sufficient to limit the radon flux
rate to less than 20 pCi/m?/sec as
required in Section 8 of the ROD, in
accordance with the Nuclear Regulatory
Commission guidance document NUREG
1620 (NRC, 2000). Radon flux shall be
measured using standard NRC
techniques presented in 40 CFR Part 61,
Appendix B, Method 115 to ensure that
the average radon flux from the cover

2.4.2.4.2 H.i. A cover made of geologic material and a A cover system consisting of a synthetic linear low-
synthetic liner shall be constructed over density polyethylene (LLDPE) geomembrane
the emplaced mine waste in each pit in overlain by a soil cover and 0.5 feet of growth media
such a way as to permanently meet the (soil cover or topsoil material, as shown on Drawing
ROD cleanup standards for soil and radon | 4-83). The soil cover thickness will be a minimum of
flux and to minimize the infiltration of 3 feet thick and will be obtained from the Rhoads
water into the pits. Property Borrow area. On sloped areas steeper than
6.6:1 (horizontal:vertical) a geocomposite drainage
layer (GDL) will be included between the
geomembrane and soil cover layers in order to
reduce the potential for positive pore pressure and
cover instability at the geomembrane soil interface.
2.4.2.4.2 H.ii. Cover specifications shall be determined Radon flux calculations were performed for the

selected cover borrow source and have been
included as Attachment D-3 to this appendix.
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remains less than 20 pCi/m2/sec.

2.4.2.4.2 H.iii. The cover shall be constructed in The soil cover system described in response to item
compacted lifts and include a synthetic 2.4.2.4.2 H.i has been proposed to meet this
liner of a material determined during performance objective. The cover soil will be placed
design, to minimize infiltration of as described in Section D.10 of this appendix.
precipitation into the underlying mine
wastes.

2.4.2.4.2 H.iv. The cover shall be constructed to The results of infiltration analyses of the cover
efficiently minimize infiltration of water, system are included as Attachment D-4 to this
while preserving slope stability, minimizing | appendix. Erosional and slope (veneer) stability
erosion and biointrusion, and supporting calculations are included as Attachments D-6 and D-
vegetation. The cover shall be designed 7 to this appendix, respectively.
using standard engineering techniques
and a factor of safety of 1.3 for static and
1.0 for dynamic slope stability. The cover
shall be erosionally stable under the 100-
year, 24-hour storm event.

24242 H.v. The cover shall overlay mounded mine See response to 2.4.2.4.2 G.x, above.
waste and shall slope out to a surface
water management system to maximize
runoff and minimize infiltration into the
mine wastes, while preserving slope
stability.

2.4.2.4.2 H.vi. Once constructed, the cover shall be Infiltration calculations are presented in Attachment

D-4 to this appendix. Vegetation parameters for
infiltration analyses were selected based on
proposed species provided in the Attachment D-12
(Revegetation Plan). Selection of species
incorporated input from the Tribe as well as other
factors as discussed in Attachment D-12.
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A. Temporary Facilities During Construction Activities

24.25A..

During performance of the BPA 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.

This work will be performed as part of the Phase
2 Pit 3 remediation. Refer to 2.4.2.4.2 A.i above.

B. Groundwater Diversion - Backfilled Pit Area

2.4.2.5B.i. Groundwater adjacent to the BPA shall be This work will be performed as part of the Phase
collected and diverted away or blocked from 2 Pit 3 remediation. Refer to 2.4.2.4.2 B.i above.
flowing into the BPA, as practicable, by
methods determined during RD.

2.4.2.5 B.ii. To the degree practicable, clean ground water This work will be performed as part of the Phase
shall be segregated from contaminated ground | 2 Pit 3 remediation. Refer to 2.4.2.4.2 B.ii above.
water to minimize water volumes requiring
treatment.

2.4.2.5 B.iii. Contaminated groundwater shall be captured This work will be performed as part of the Phase
and treated in the WTP. 2 Pit 3 remediation. Refer to 2.4.2.4.2 B.iii

above.
C. Surface Water - Backfilled Pit Area

2.4.2.5C.i Facilities shall be constructed to divert surface This work will be performed as part of the Phase
water away from the BPA. The diversion 2 Pit 3 remediation. Refer to 2.4.2.4.2 C.i above.
facilities shall be designed using standard
engineering techniques for capacity and
erosional stability to convey the 100-year, 24
hour storm event in a stable manner and to
withstand a 500-year, 24 hour storm event.

2.4.2.5 C.ii. To the degree practicable, clean surface water | This work will be performed as part of the Phase
shall be segregated from contaminated water 2 Pit 3 remediation. Refer to 2.4.2.4.2 C.ii above.
to minimize water volumes requiring treatment.

2.4.2.5 C.iii. Contaminated surface water shall be captured This work will be performed as part of the Phase

and treated in the WTP.

2 Pit 3 remediation. Refer to 2.4.2.4.2 C.iii
above.

D. Groundwater Removal from Backfilled Pit Area

2.4.25D.i.

Water in the BPA shall be removed using wells
or other methods approved by EPA during RD,
to elevations determined during RD which
minimize hydraulic head in the pit, scaling, and
fouling.

The groundwater pump-back systems using
extraction wells installed in the BPA are
described in Section D7.5 of Appendix D entitled
“Mine Waste Excavation and Containment”, and
references drawings in Volume Il to illustrate this
contaminated groundwater pump-back system in
the BPA. In general, wells currently on site that
are effective at removing contaminated
groundwater will be saved for continued use
during the RA. Additional extraction wells may
be installed and/or planned for installation in the
BPA and conveyed to the WTP for treatment as
described in this appendix.
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2.4.2.5D.ii. Water removed from the BPA shall be Water removed from the BPA will be conveyed

to the WTP, either via the storage ponds or
directly to the WTP, depending on WTP
operating conditions at the time of removal.

E. Mine Waste Excavation and Consolidation

24.25E..

As approved during RD, mine waste materials
shall be mounded above the top elevation of
the BPA and sloped to support a cover and
surface water management system designed to
maximize runoff and minimize infiltration into
the mine wastes, while preserving slope
stability.

The elevation of the upper surface consisting of
mine waste rock in the BPA will be greater than
the current edge of the BPA as discussed in
Appendix D and depicted on the drawings
referenced in Volume Il. This will allow the upper
liner coming from Pit 3 to extend beyond this
edge so that precipitation will run off the cover
surface and be channeled away from the BPA.
Cap slope stability also is discussed in Appendix
D and there are calculations supporting the
cover design including the slopes presented.
Surface Water management designs are
presented in Appendix F entitled “Surface Water
and Sediment Controls”.

F. Cover Construction

2425F.i.

A cover made of geologic material and a
synthetic liner shall be constructed over the
mounded mine waste in the BPA in such a way
as to permanently meet the ROD cleanup
standards for soil and radon flux and to
minimize the infiltration of water into the pits.

Refer to 2.4.2.4.2 H.i. above

2.4.2.5 F.ii.

Cover specifications shall be determined during
remedial design and shall ensure that the
thickness of the geologic materials alone shall
be sufficient to limit the radon flux rate to less
than 20 pCi/m2/sec as required in Section 8 of
the ROD, in accordance with the Nuclear
Regulatory Commission guidance document
NUREG 1620 (NRC 2000). Radon flux shall be
measured using standard NRC techniques
presented in 40 CFR Part 61, Appendix B,
Method 115 to ensure that the average radon
flux from the cover remains less than 20
pCi/m2/sec.

Refer to 2.4.2.4.2 H.ii. above.

2.4.2.5 F.iii.

The cover shall be constructed in compacted
lifts and include a synthetic liner of a material
determined during design, to minimize
infiltration of precipitation into the underlying
mine wastes.

Refer to 2.4.2.4.2 H.iii. above.

2.4.25F.iv.

The cover shall be constructed to efficiently
minimize infiltration of water, while preserving
slope stability, minimizing erosion and
biointrusion, and supporting vegetation. The
cover shall be designed using standard
engineering techniques and a factor of safety of

Refer to 2.4.2.4.2 H.iv. above.
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1.3 for static and 1.0 for dynamic slope stability.
The cover shall be erosionally stable under the
100-year, 24-hour storm event.

2425F.v. The cover shall overlay mounded mine waste Refer to 2.4.2.5 E.i. above
and shall slope out to a surface water
management system to maximize runoff and
minimize infiltration into the mine wastes, while
preserving slope stability.

As described above, the regrading and capping of BPA will be performed concurrently with Pit 3
backfilling during Phase 2 and the BPA surface cover will be contiguous with the Pit 3 surface
cover. As such, performance standards applicable to regrading and capping of the BPA are

addressed under Pit 3 waste consolidation performance standards.
D3.0 ENGINEERING DESIGN DRAWINGS

The engineering design drawings are contained in Volume 2 of the BODR. The drawings related

to Mine Waste Excavation and Containment (Table D-4) are located in Section 4 and include:
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4-1 Mine Waste Location Map

4-2 Phase 1 - Waste Excavation and Pit 4 Backfill

4-3 Phase 1 — Hillside Waste Rock Pile Excavation Plan

4-4 Phase 1 — Pit 4 Overburden Pile Excavation Plan

4-5 Phase 1 — Stockpiles 1 and 2 Excavation Plan

4-6 Phase 1 — Stockpiles 3, 4, 5 and 8 Excavation Plan

4-7 Phase 1 - Stockpiles 6 and 7 Excavation Plan

4-8 Phase 1 — South Pond Bench Excavation Plan

4-9 Phase 1 — Western Drainage Waste Excavation Plan
4-10 Phase 1 — Pit 4 Cover Tie-In Grading Plan

4-11 Phase 1 — Pit 4 Cover Tie-In Grading Point Table

4-12 Phase 1 — Pit 4 Bottom Excavation and Grading Plan
4-13 Phase 1 — Pit 4 Sub-Waste Liner Installation Plan

4-14 Phase 1 - Pit 4 Sub-Waste Liner Installation Grading Points
4-15 Phase 1 — Pit 4 Sub-Waste Liner Installation Sections
4-16 Phase 1 — Pit 4 Infiltration Collection System

4-17 Phase 1 - Pit 4 Top of Cover Grading Plan

4-18 Phase 1 — Pit 4 Top of Cover Gading Point Table

4-19 Phase 1 — Extent of Pit 4 Geocomposite Drainage Layer
4-20 Phase 1 - Pit 4 Backfill Sections

4-21 Phase 1 — Pit 4 North Subgrade Grading Plan

4-22 Phase 1 — Pit 4 North Cover Grading Plan

4-23 Phase 1 - Pit 4 North Sections

4-24 Phase 2 — Waste Excavation and Pit 3 and BPA Backfill
4-25 Phase 2 — Hillside Waste Rock Pile Excavation Plan

4-26 Phase 2 — Western Drainage Excavation Plan

4-27 Phase 2 — East Waste Rock Pile Excavation Plan

4-28 Phase 2 — Pit 2 West Subgrade Grading Plan

4-29 Phase 2 — Contaminated Soil and Sediment Location Plan
4-30 Phase 2 — East Access Road Materials Excavation Plan
4-31 Phase 2 — Western Drainage Sediments Excavation Plan
4-32 Phase 2 — Eastern Drainage Sediments Excavation Plan
4-33 Phase 2 — Internal Mine Roads Materials Excavation Plan
4-34 Phase 2 — Pit 3 Cover Tie-In Grading Plan

4-35 Phase 2 — Pit 3 and Area 5 Cover Tie-In Grading Point Table
4-36 Phase 2 — Area 5 Cover Tie-In Grading Plan

4-37 Phase 2 — Pit 3 Bottom Excavation and Grading Plan
4-38 Phase 2 — Pit 3 Underdrain Dewatering Plan

4-39 Phase 2 — Pit 3 Underdrain Dewatering Sections

4-40 Phase 2 — Pit 3 Sub-Waste Liner Installation Plan

4-41 Phase 2 — Pit 3 Sub-Waste Liner Installation Sections
4-42 Phase 2 — Pit 3 and BPA Top of Cover Grading Plan

4-43 Phase 2 — Pit 3 and BPA Top of Cover Grading Point Table
4-44 Phase 2 — Pit 3 and BPA Backfill Sections (1 of 2)

4-45 Phase 2 — Pit 3 and BPA Backfill Sections (2 of 2)

4-46 Phase 2 — Area 5 Cover Grading Plan
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4-47 Phase 2 — Area 5 Sections
4-48 Phase 2 — Pit 2 West Cover Grading Plan
4-49 Phase 2 — Adit Pit Cover Grading Plan
4-50 Phase 2 — Pit 2 West and Adit Pit Sections
4-51 Phase 3 — Waste Excavation and Pit 3 and BPA Backfill
4-52 Phase 3 — Central Drainage Excavation Plan
4-53 Phase 3 — Contaminated Soil and Sediment Excavation
4-54 Phase 3 — BPA Dewatering and Infiltration Collection Plan
4-55 Phase 3 — Pit 3 and BPA Top of Cover Grading Plan
4-56 Phase 3 — Pit 3 and BPA Top of Cover Grading Point Table
4-57 Phase 3 — Pit 3 Toe Area Grading Plan
4-58 Phase 3- Extent of Pit 3 and Area 5 Geocomposite Drainage Layer
4-59 Phase 3 — Pit 3 and BPA Backfill Sections (1 of 2)
4-60 Phase 3 — Pit 3 and BPA Backfill Sections (2 of 2)
4-61 Permanent Maintenance Roads Key Map
4-62 Pit 4 Maintenance Road Plan and Profile — Station 0+00 to 12+00
4-63 Pit 4 Maintenance Road Plan and Profile — Station 12+00 to 24+00
4-64 Pit 4 Maintenance Road Plan and Profile — Station 24+00 to 36+00
4-65 Pit 4 Maintenance Road Plan and Profile — Station 36+00 to 48+00
4-66 Pit 4 Maintenance Road Plan and Profile — Station 48+00 to 60+00
4-67 Pit 4 Maintenance Road Plan and Profile — Station 60+00 to End
4-68 Pit 3 Maintenance Road Plan and Profile — Station 0+00 to End
4-69 BPA Maintenance Road Plan and Profile — Station 0+00 to 8+50
4-70 BPA Maintenance Road Plan and Profile — Station 8+50 to 17+00
4-71 BPA Maintenance Road Plan and Profile — Station 17+00 to End
4-72 Permanent Maintenance Roads Line and Curve Tables
4-73 End of Phase 3 — Interim Fencing Plan
4-74 Final Remediation Grading Plan
4-75 Final Remediation — West Pond Regrading Plan
4-76 WCA Settlement Monitoring Points Plan
4-77 Final Remediation — Permanent Access Barrier Plan
4-78 Revegetation Areas
4-79 Details and Typical Sections (1 of 20)
4-80 Details and Typical Sections (2 of 20)
4-81 Details and Typical Sections (3 of 20)
4-82 Details and Typical Sections (4 of 20)
4-83 Details and Typical Sections (5 of 20)
4-84 Details and Typical Sections (6 of 20)
4-85 Details and Typical Sections (7 of 20)
4-86 Details and Typical Sections (8 of 20)
4-87 Details and Typical Sections (9 of 20)
4-88 Details and Typical Sections (10 of 20)
4-89 Details and Typical Sections (11 of 20)
4-90 Details and Typical Sections (12 of 20)
4-91 Details and Typical Sections (13 of 20)
4-92 Details and Typical Sections (14 of 20)
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4-93 Details and Typical Sections (15 of 20)
4-94 Details and Typical Sections (16 of 20)
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D4.0 MATERIAL BALANCE

The configuration of the WCA and major above grade waste excavation areas at the end of
Phase 1, Phase 2, and Phase 3 are shown on Drawings 4-2, 4-24, and 4-51 respectively. The
storage capacities of the WCA and estimated material excavation volumes are summarized in
Table D-5 (Pit 4) and Table D-6 (Pit 3).

The Pit Waste Capacities shown in Tables D-5 and Table D-6 reflect the entire volume of the
WCA exclusive of the soil cover volume. As noted in Section D1.0, the configuration of the
WCA shown reflects the maximum waste storage. As can be seen in Table D-5 and D-6, the
available disposal volume is greater than maximum anticipated volume of material requiring

disposal.

Material volumes of above-grade excavations were calculated based upon topographic
differences between the current ground surface (i.e., post mining) and the pre-mine ground
surface in waste removal areas. Volumes estimates of Ore and Protore stockpiles, which are
located on top of low-activity/reactivity waste surfaces, required the estimation of an
intermediate, top of low-activity/reactivity waste rock surface. These intermediate surfaces were
estimated based on drilling results presented in the Mine Waste Investigations Report (MGC,
2011a) and interpretations of the surrounding waste rock contours. Volume estimates for
Contaminated Soil and Sediment, Mine Drainage Sediment, and Road Material excavations

were obtained from the Mine Waste Investigations Report.

The majority of the high-activity/reactivity waste on Site will be placed in Pit 4. In order to assure
there is sufficient capacity in the Pit 4 WCA to store this material, the storage capacity of the
containment area, excluding zones that are: 1) within 20-feet of the underdrain, 2) within 20 feet
of the surface cover, and 3) within 20 feet of the pit walls, was calculated and is listed as “Pit 4

High Activity/Reactivity Waste Capacity” in Table D-5. Prior to placement of high
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activity/reactivity waste in Pit 4, at least 20 feet of low activity/reactivity mine waste will be
placed above the underdrain layer. It is anticipated that the sources of low-activity/reactivity
mine waste placed above the drain layer in Pit 4 (prior to placement of any high activity/high

reactivity waste) may include:

1) Rejected material from processing of the HSWRP placed as liner protection for the
Subwaste Liner (3 feet thick)

2) Pit 4 Overburden Pile material (estimated to be approximately 440,000 cubic yards) and,

3) Other HSWRP reject material from initial drain material processing (total reject including

overliner protection layer estimated to be 133,000 cubic yards).

The available volume of low-activity/reactivity mine waste from these sources is much greater
than the estimated 140,000 cubic yards material needed to provide the proposed 20-foot thick

minimum cover of low-activity/reactivity mine waste over the Pit 4 drainage layer.

Sources of low-activity/reactivity waste that will be placed above the drain layer in Pit 3 prior to

placement of any high activity/ reactivity waste include:
1) Drain rock processing rejects from HSWRP processing for drain material, and
2) The remainder of the unprocessed material from the HSWRP.

The combined volume of low-activity/reactivity mine waste from these HSWRP materials is
estimated to be approximately 1,550,000 cubic yards, which is much greater than the estimated
349,000 cubic yards material needed for the proposed 20-foot thick cover of low-
activity/reactivity mine waste over the Pit 3 drainage layer. Thus, for both Pit 3 and Pit 4, the
material available during early stages of backfilling, as identified in the RA Schedule presented
in Appendix X, is more than sufficient to provide a low activity/reactivity layer at least 20 feet in

thickness, prior to placement of higher activity/reactivity wastes.
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Table D-5 — Phase 1 — Material Balance to Pit 4

Source of Mine Waste Volume (c.y.)
Low-Activity/Reactivity Waste Sources:
Hillside Waste Rock Pile - Drain Gravel 95,700
Pit 4 Subwaste Liner Bedding Layer 5.200
Hillside Waste Rock Pile - Reject 133,000
Pit 4 Overburden Pile 440,000
Pit 4 Rockfall Debris and Grading Spoils 9,000
South Pond Grading & Excavation 631,000
West Access Road Cleanup 8,000
Other South Waste Rock Pile Excavation 4,201,400
Total Low-Activity/Reactivity Waste 5,523,300
High Activity/Reactivity Waste Sources:
Protore Stockpile 1 127,000
Protore Stockpile 2 60,000
Ore Stockpile 3 34,200
Ore Stockpile 4 379,000
Ore & Protore Stockpile 5 79,900
Ore & Protore Stockpile 6 185,000
Ore Stockpile 7 78,600
Lime Protore Stockpile 8 490,000
Pit 4 Bottom Sediments 1,000
Total High-Activity/Reactivity Wastes 1,434,700
Total Calculated Mine Waste Volume to Pit 4 6,958,000
Pit 4 High-Activity/Reactivity Waste Capacity 3,549,000
Total Pit 4 Waste Capacity* 6,958,000

*Capacity calculated using bathymetric surface below the water levels in pits 3 and 4 and LiDAR topographic data
presented in the Survey Design Investigation Report (Tetra Tech, 2010).

A shrinkage factor of 1.0 (no shrink or swell) was assumed between the excavated volume and
in-place volume in the waste containment facilities when evaluating the available storage
capacity. The estimated shrinkage factor is for end-of-construction conditions and includes
settlement that occurs during the fill process, but does not include volume reductions that will
occur due to long-term settlement (estimated in Attachment D-13). Although experience
indicates that some shrinkage often occurs when regrading loose-dumped mine waste rock
piles, a shrinkage factor of 1.0 is considered conservative, but reasonable in this case due to

the age of the waste rock piles. This and other assumptions used to complete these initial
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material balance calculations should be reviewed, and the calculations updated as additional

information becomes available during RA construction.

Existing topsoil stockpiles located in the CSZ, which includes the construction support facility
and the WTP and equalization ponds, are shown on Drawings 2-1, 2-2, and 2-3. At present,
these topsoil stockpiles have not been included in the Phase 1 material balance as material to
be placed in Pit 4. These topsoil materials will be excavated and relocated as part of initial site
preparation work. The Staging/Temporary Stockpiling Plan in Appendix R discusses where
these materials may be stored during the RA depending on the results of sampling and
analyses performed on these materials during the RA to determine if they meet soil cleanup

criteria.

Preliminary testing performed on soils in the southern topsoil stockpile shown on Drawing 2-2
indicate these materials meet soil cleanup standards (MWH, 2013a). If further testing during the
RA verifies that these soils, and any soils in the two smaller stockpiles shown on Drawing 2-3,
meet soil cleanup standards, they will be used for clean soil cover during RA construction rather
than being placed as mine waste in Pit 4 during Phase 1. If these materials do not meet soil
cleanup standards, they will be temporarily stockpiled within existing mine waste areas. The
Staging/Temporary Stockpiling Plan (Appendix R) describes where, and how, these materials
will be temporarily stored during Phase 1 and then used either as cover material if clean, or

backfilled into Pit 4 if concentrations are in excess of the cleanup limits.

Vegetation removed during site preparation will be disposed of as a thin layer in Pit 3. The
volume of material is estimated to be approximately 20,000 cy based on tree counts conducted
in May 2014. This material will be treated as low-activity/reactivity when placed within the WCA.
Due to the small volume relative to the size of the WCA, differential settlement due to
decomposition of this material over time is expected to be insignificant so long as the material is

placed in a thin, relatively uniform layer over the WCA.
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Table D-6 — Phases 2 and 3 Material Balance to Pit 3

Source of Mine Waste

Volume (c.y.)

Low-Activity/Reactivity Waste Sources:
Hillside Waste Rock Pile - Drain Gravel, Bottom 151,000
Pit 3 Sub-Waste Liner Bedding Layer 14,700
Hillside Waste Rock Pile - Drain Gravel, Slopes 210,000
Hillside Waste Rock Pile - Reject & Unprocessed 1,551,000
East Waste Rock Pile 1,132,000
Eastern Drainage Sediments 30,000
Pit 3 Rockfall Debris and Grading Spoils 31,700
Western Drainage Sediments 80,000
Western Drainage - Waste Rock & Sediments 4,381,600
Impacted Foundation Sediments/Soils 995,000
Access Road Materials 79,000
Central Drainage Sediments 50,000
Central Drainage - Remaining SWRP Materials 2,103,000
Wood from Tree Removal 20,000
Total Low-Activity/Reacitity Waste 10,829,000
High Activity/Reactivity Waste Sources:
Pit 3 Bottom Sediments 3,300
Adit Pit Waste 15,000
PCP Soils 35,800
Total High-Activity/Reactivity Waste 54,100
Total Calculated Mine Waste Volume to Pit 3 10,883,100
Total Pit 3 Waste Capacity* 15,394,000
Excess Capacity per Current Design 4,510,900

*Capacity calculated using bathymetric surface below the water surface in Pits 3 and 4 and LiDAR topographic data

presented in the Survey Design Investigation Report (Tetra Tech, 2010).

The assumptions discussed above at arriving at this material balance will be reviewed as

additional information becomes available and material balance calculations updated as needed.

The CSZ is shown on Drawing 2-13. The volume of material to be excavated during

contaminated soil and sediment excavation during preparation of the Construction Support

Facilities Zone (including sediments in isolated areas within the Whitetail Creek [referred to as
the Far West Drainage in the RI/FS (URS, 2002)]) will be determined during construction. It is
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expected to be a relatively small volume, and will be handled in the same manner as any

contaminated topsoil stockpile materials encountered.

The results of the materials balance calculations summarized in Tables D-5 and D-6 indicate
there is sufficient capacity in the WCA to consolidate the estimated volumes of mine wastes
from the Site. In addition, Pit 4 has sufficient capacity in the designated High Activity/Reactivity
waste storage zone to consolidate all Ore and Protore Stockpiles on the Site. The calculated
capacity for the Pit 3 backfill configuration reflects the maximum storage volume that can be
achieved in this area. This configuration will be reviewed periodically during RA construction
and the configuration modified as the waste volume estimates, as well as the estimated

shrink/swell factor, become more refined.
D5.0 MINE WASTE EXCAVATIONS

The mine wastes that will be excavated for consolidation in the WCA include:

e Above-Grade Mine Wastes, which include wastes that are piled above the pre-mining

topographic surface.

e Contaminated Soils and Sediments, which are materials located in the MA and mine
affected area (MAA) that exhibit contaminant concentrations above the cleanup levels in
BODR Tables 4-1 and 4-2. This includes sediments located in drainages downstream of
the MA in the MAA, sediments in isolated locations in the Whitetail Creek (Far West)
Drainage, and mine wastes used for the construction of roads and any soils and
sediments below, adjacent to, and downstream of the roads that exceed the cleanup

levels.

General excavation procedures that will be used for the excavation of all waste types are
discussed in the following section, and excavation procedures specific to each of these waste

types in subsequent sections.
D5.1 GENERAL EXCAVATION METHODS AND PROCEDURES

This section describes the general excavation procedures that are common to the various mine

wastes.

e Excavations will commence from higher to lower elevation (i.e., in a downhill direction),
with a horizontal working excavation surface and an elevated surface at the downhill

portion of the active excavation area to retain storm water within the excavation area. To
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the extent practicable, excavated materials will be directly loaded into haul trucks,

transported, and placed within the WCA. Materials temporarily stockpiled will include:

Relocation of Existing Topsoil Stockpiles
- Demolition Debris from Structures in the CSZ

- Phase | CSZ Soil Remediation Materials, including Whitetail Creek (Far West

Drainage) soil cleanup materials
- CSZ Grading Materials
- HSWRP Process Materials
- Pit 4 — Bottom Cleanup and Grading
- Groundwater Controls Systems Interceptor Trench Excavated Material
- Pit 3 - Bottom Cleanup and Grading

o All temporarily stockpiled material will be handled in accordance with the

Staging/Temporary Stockpiling Plan contained in Appendix R.

e Surface water and stormwater management will be in accordance with the Stormwater
Management Plan (SWMP) included as Appendix O. The SWMP identifies the BMPs that
will be implemented to control surface water and minimize the transport of sediments

during RA construction.

o Captured sediments that are confirmed to be below cleanup levels may be incorporated
into constructed soil cover or revegetation soil layers. Captured sediments above cleanup

levels will be consolidated with other mine wastes in the WCA.

e Maintenance and monitoring requirements for surface and stormwater controls are

described in the Operations Maintenance and Monitoring (OM&M) Plan (Appendix P).

o \Verification that excavated areas meet cleanup levels and additional contaminant
delineation performed during the RA will be performed in accordance with the Analytical
Support and Verification Plan for Remediation of Surface Materials and Sediments
(Appendix S).
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The equipment and procedures for mine waste excavation is presented in the RA Work
Plan. In general, mine waste excavation will be performed using standard excavating

equipment and haul trucks.

To the extent possible, excavation of sediments in the drainages will only occur during

drier parts of the year (summer and early autumn) in order to avoid flowing water.

Following removal of mine wastes but prior to final grading and installation of cover (i.e.,
completion of remediation), shallow test trenches will be excavated in areas where seeps
are visible or are likely to contain shallow groundwater (i.e. valley bottoms or areas of wet
ground). These shallow test trenches will be excavated to evaluate the possible existence
of shallow groundwater that may interact with surface water after removal of mine waste
and contaminated surface materials. If groundwater is observed in a test 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.

The precise details of shallow groundwater collection systems for as-yet unidentified
areas where shallow groundwater may interact with surface water are not known at this
time. These details will depend on the location and extent of these occurrences.
Depending on the locations of the seeps, the water would be conveyed either by gravity,
or be pumped to the water management pond or other impacted water collection point

(e.g. the Western Drainage Seep pump back system).

Areas cleared of above-grade mine waste and meeting soil cleanup criteria will be graded
to conform to the pre-mining topography as shown on Drawing 4-74, to the extent
practical, covered, and revegetated as described in Section D11.0. In areas cleared of
mine waste where the underlying native soils do not meet soil cleanup criteria, additional
Contaminated Soils and Sediments Excavation will be performed as described in Section
D5.3.

D5.2 Above-Grade Mine Waste Excavation

Above-grade mine wastes generally overlie the pre-mining topographic surface and are shown

on Drawing 4-1. Above-Grade Mine Waste Excavation Plans have been prepared for the three

key phases of construction as shown on Drawings 4-2, 4-24, and 4-51 and are discussed below.
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The above-grade wastes will be excavated to the native ground surface, which has been
estimated based upon the pre-mining topography and will be verified visually in the field during
excavation. The extents of contaminated soil cleanup below the above-grade mine waste will
be determined during RA construction, and is not reflected in the finished grades shown on the

Drawings.

Procedures for removal of contaminated soils beneath the above-grade mine wastes are
described under “Contaminated Soils and Sediments Excavation,” Section D5.3 and estimated
volumes for these materials are included as “Impacted Foundation Sediments/Soils” in the

material balance presented in Section D4.0.
D5.2.1 Phase | Excavation

Excavated surfaces upon completion of Phase 1 construction are shown on Drawing 4-2.

Primary above-grade excavations that will occur during this phase include:

1) Topsoil Stockpiles — Topsoil Stockpiles located in the CSZ are located in the
southwestern corner of the Site as shown on Drawing 4-2. These Topsoil Stockpiles will
be relocated by excavating to the native ground surface as part of initial Site preparation
work and moved to temporary stockpile locations as discussed in Appendix R. The final

ground surface shown is based upon the pre-mine topography in this area.

2) Pit 4 Overburden Pile — will be excavated to the native ground contact. The final ground

surface shown is based upon the pre-mine topography in this area.

3) HSWRP — will be excavated as required to provide material needed to produce Pit 4
drain material. Excavation will occur starting from the eastern edge of the HSWRP and
working in a westerly direction as shown on Drawing 4-3 in order to provide the needed
drain material and clear HSWRP material from the final footprint of the Pit 4 WCA.

4) Ore/Protore Stockpiles - will be removed down to the “base of Protore surfaces” which

were estimated as described in Section D4.0.

5) South Waste Rock Pile Waste material in the vicinity of the South Pond - will be
excavated to provide a level bench at an elevation of approximately 2683 ft. as shown
on Drawing 4-8. The South Pond Excavation will be completed in waste rock to the final
pond configuration and the surrounding waste rock surface graded to drain by gravity to

the South Pond to the extent practical as shown on Drawing 4-8.
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6)

The uphill (northern) portion of the South Waste Rock Pile located in the Western
Drainage - will be excavated to the native ground contact. The excavation will start from
the uphill end of the South Waste Rock Pile and work in a downslope or downstream
manner, removing all waste rock from the Western Drainage channel section as the
excavation progresses. The excavated surface shown on the Drawing 4-9 in areas of the
Western Drainage that have been cleared of waste rock reflect the pre-mine topography.
During excavation, the active waste rock excavation surface will be sloped to drain
toward the north in order to prevent surface water runoff from the excavation as shown

on Drawing 4-9.

Adit Pit and Pit 2 West — mine waste will be excavated to native ground contact. Final
soil clean-up and verification in these areas will be completed in Phase 2. Final grading
and backfilling of the Adit Pit and Pit 2 West is not practical during Phase 1 due to the
extent of contaminated areas remaining around these pits. These remaining areas of
contamination at the end of Phase 1 will pose a very significant risk for recontamination
of the Adit Pit and Pit 2 West areas. Therefore, any associated soil cleanup and
verification, final grading, and cover soil placement will not be completed until Phase 2
after cleanup of the areas adjacent to the Adit Pit and Pit 2 West has been completed.
Any mine waste associated with soil cleanup in the Adit Pit and Pit 2 West will be placed
in Pit 3. If water does accumulate in the two pits during the time period after removal of
waste rock, but prior to final soil cleanup, grading, and cover soil placement, the pits may

be dewatered by pumping to the water management system for treatment.

D5.2.2 Phase 2 Excavation

Excavated surfaces at the completion of Phase 2 construction are shown on Drawing 4-24.

Primary above-grade excavations that will occur during Phase 2 will include:

1)

Completion of the excavation of the HSWRP to the native ground contact. The final
ground surface shown on Drawing 4-25 is based upon the pre-mine topography in this

area.

Removal of all remaining Above-Grade Mine Waste from the Western Drainage. The
final ground surface shown on Drawing 4-26 is based upon the pre-mine topography in
this area. Additional stormwater and sediment control structures required below the

downstream toe of the waste rock upon completion of excavation and soil sediment
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cleanup in the Western Drainage are discussed in Appendix F and shown on the Section

6 Drawings.

3) Removal of all Above-Grade Mine Waste in the East Waste Rock Pile located in the
Eastern Drainage. The final ground surface shown on Drawing 4-27 is based upon the
pre-mine topography in this area. Additional storm water and sediment control structures
required below the downstream toe of the waste rock upon completion of excavation and
soil sediment cleanup in the Eastern Drainage are discussed in Appendix F and shown

on the Section 6 Drawings.

4) Excavations associated with regrading and capping of Area 5 (between Pit 3 and Pit 4)
once it is no longer needed for drain material processing and stockpiling. The final

regraded surface of Area 5 is shown on Drawing 4-46.
D5.2.3 Phase 3 Excavation

Drawing 4-51 shows the excavated surfaces at the completion of Phase 3 construction. The
primary Above-Grade Excavation that will occur during Phase 3 will consist of removing the
South Pond and remaining South Waste Rock Pile from the Central Drainage downgradient of
the Pit 3 WCA as shown on Drawing 4-52. The final ground surface shown on Drawing 4-52 is
based upon the pre-mine topography in this area. Additional stormwater/sediment engineering
controls (i.e., BMPs) as described in Appendix F and shown in Section 6 of the Drawings will be
required below the toe of the South Waste Rock Pile during the final phase of excavation in the

Central Drainage.
D5.3 CONTAMINATED SOILS AND SEDIMENTS EXCAVATION

Contaminated soils (impacted by roads or other areas of mine waste) and sediments are
materials located in the MA and MAA that exhibit contaminant concentrations above the cleanup
levels in BODR Tables 4-1 and 4-2. These materials include sediments located in drainages
downstream of the MA in the MAA and sediments in localized areas within the Whitetail Creek
(referred to as the Far West Drainage in the RI/FS). Contaminated soils and sediments may
also include mine wastes used for the construction of roads and any soils and sediments below,
adjacent to, and downstream of the roads that exceed the cleanup levels. These materials will

be excavated for consolidation and containment in Pits 3 and 4.

Areas where contaminated soils and sediments have been identified or will be investigated

during early phases of RA construction are shown on Drawings 2-1 through 2-4. Investigations
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of the extent contaminated soils and sediments, and volume estimates for contaminated soil
cleanup within the MA and MAA are based on data and information provided in the R/ Report
(EPA, 2005), Mine Waste Investigations Report (MGC, 2011a), and the White Tail Creek
Sediment Evaluation — Phase 2 Data Transmittal Report (WME, 2014). In addition to those
areas identified on the drawings, it is assumed that an average of 1-foot of contaminated soils
and sediments exist under areas overlain by Above-Grade Mine Waste and will require
excavation and relocation in the Pit 3 and Pit 4 WCA. The actual extent of soil contamination
and cleanup will be determined during RA construction using procedures defined in the
Analytical Support and Verification Plan for Remediation of Surface Materials and Sediments
(Appendix S).

5.3.1 Phase 1 Soil/Sediment Removal

The Far-Western Drainage (White Tail Creek) was identified in the ROD as being potentially
impacted. However, the FS (URS, 2002) assumed that no sediments would be removed from
this area. Additional characterization of this drainage were performed during the fall of 2013
and summarized in the White Tail Creek Sediment Evaluation Data Transmittal Report (WME,
2014). The results of the sediment sampling indicated two locations in this area that will require
cleanup of sediments. This work will be completed prior to Phase 1 and the approximate
cleanup limits are shown on Drawing 2-4. Cleanup volumes are not significant (estimated to be

approximately 5,000 cy).

The location of additional potentially contaminated sediments that may require cleanup during
early stages of Phase 1 construction (Early Works) include the entire fenced area within the
CSZ as shown on Drawings 2-1 and 2-13. Although Contaminated Soils and Sediments have
not been identified in the area delineated on this drawing with the exception of the Whitetail
Creek Investigation area lying outside of the perimeter fence (WME, 2014), this area will be the
site of the new WTP and Construction Support Facilities. As such, an evaluation of the potential
for contamination and any necessary cleanup will occur as part of the initial RA construction.
Contaminated material excavated from this area will be stockpiled as described in the Staging
and Stockpiling Plan (Appendix R). Additional contaminated sediment cleanup during Phase 1
excavation will include the West Access Road, as shown on Drawings 2-1 and 2-4. The West
Access Road is no longer used for Site access. Delineations of the extents of contaminated

soils along the West Access Road are based on data and information provided in the Mine
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Waste Investigations Report (MGC, 2011a). The actual extent of soil contamination and cleanup

will be determined during RA.

5.3.2 Phase 2 Soil/Sediment Removal

The identified extents of contaminated soils and sediments that will be removed during Phase 2

construction are shown on Drawings 4-29 through 4-33. These areas of contamination include:

1)

Western Drainage Sediments Excavation (Drawing 4-31). The delineation of extents of
contaminated sediment cleanup in the Western Drainage between the toe of the SWRP and
the confluence with the Eastern Drainage is shown on Drawing 4-31 and was obtained from
the Mine Waste Investigations Report (MGC, 2011a). The actual extent of soil contamination
and cleanup will be determined during RA. It is anticipated that this cleanup will occur
immediately prior to completion of the cleanup of Above-Grade Waste and contaminated
soils in the upper portion of the drainage. This will enable the release of storm water from
the upper Western Drainage once cleanup is complete without remobilizing sediments

located further downstream.

Eastern Drainage Sediments Excavation (Drawing 4-32). The delineation of Eastern
Drainage contaminated sediment cleanup in the Far East Drainage between the toe of the
East Waste Rock Pile, and the confluence with the Eastern Drainage, and in the Eastern
Drainage between the East Access Road and the confluence with the Western Drainage
was obtained from the Mine Waste Investigations Report (MGC, 2011a). The actual extent
of soil contamination and cleanup will be determined during RA. It is anticipated that this
cleanup will occur immediately prior to completion of the cleanup of Above-Grade Waste
and contaminated soils in the East Waste Rock Pile area. This will enable the release of
stormwater from the East Waste Rock Pile area upon completion of cleanup without

remobilizing sediments located further downstream.

The East Access Road (Drawing 4-30). This road currently provides access to the Site and
existing WTP. A surface course of clean fill has been placed over the East Access Road in
2012 in order to reduce the potential for transport of contaminated sediments on vehicles
travelling to and from the Site. It is anticipated that this road may continue to be used as a
secondary access point during early phases of the RA, and that cleanup will not occur until
later stages of Phase 2 construction. Delineation of extents of contaminated soils along the

East Access Road is based on data and information provided in the Mine Waste
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Investigations Report (MGC, 2011a). The actual extent of soil contamination and cleanup

will be determined during RA.

4) Internal Mine Roads (Drawing 4-33). The Internal Mine Roads south of the PCP provide
access to wells and pumps in the Western Drainage and to wells and the PCP pumpback
system located in the Central Drainage. As such, the cleanup and or removal of these roads
must be coordinated with water management activities and may not occur until later stages
of Phase 2, or during Phase 3 of construction. Delineations of the extents of contaminated
soils along the Internal Mine Roads are based on data and information provided in the Mine
Waste Investigations Report (MGC, 2011a). The actual extent of soil contamination and

cleanup will be determined during RA.
5.3.3 Phase 3 Soil/Sediment Removal

The identified extents of contaminated sediments that will be removed during Phase 3 will
include of cleanup of Central Drainage Sediments as shown on Drawing 4-53. The delineation
of Central Drainage contaminated sediment cleanup between the toe of the PCP and culvert
crossing of the West End Road (Ford-Wellpinit Road) was obtained from the Mine Waste
Investigations Report (MGC, 2011a). The actual extent of soil contamination and cleanup will be
determined during RA. It is anticipated that this cleanup will occur immediately after completion
of the cleanup of Above-Grade Waste and contaminated soils in the SWRP and PCP area.
Although not delineated during the mine waste investigation, it is anticipated that cleanup also
will require dewatering and cleanup of soils in the pond area at inlet to the Ford-Wellpinit Road
culvert crossing. This will enable the release of stormwater from the Central Drainage upon
completion of cleanup without remobilizing sediments located further downstream. As discussed
above, it is also possible that cleanup of the Internal Mine Roads will be delayed until this time

so they can continue to provide access to PCP pumpback systems.
D6.0 PHASE 1 - PIT 4 WASTE CONTAINMENT

The sequence for backfilling of Pit 4 is discussed below, from the initial rockfall protection (D6.1)

for worker safety to the final containment and capping of the pit (Section D6.9).
D6.1 PIT 4 ROCKFALL PROTECTION

In the fall of 2013, a Site visit and independent assessment of potential rockfall mitigation

measures that could be implemented at the Site was performed by a specialist rockfall
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mitigation engineer/contractor. A recommended Rockfall Mitigation Plan has been developed
by the specialist rockfall engineer/contractor based on this information and is included as
Attachment D-11 to this Appendix.

Previous analyses of rockfall hazard and potential mitigation measures were performed for Pits
3 and 4 as part of the Geologic Investigation of Pits and Assessment of Pit Sediments Design
Investigation Report (MGC, 2011b). The rockfall hazard analyses were made using the
Colorado Rockfall Simulation Program (CRSP) (Jones, et al 2000) and incorporated assumed
parameters based upon photographs and mapping of Site conditions available at the time.
Updated rockfall simulations were performed as part of the Rockfall Mitigation Plan using
CRSP, and incorporating the results of observations made while at the Site, as well as the

results of rockfall monitoring that has been performed at the Site since 2011 (MWH, 2013b).
Conclusions made based upon the Site visit and updated rockfall hazard simulations included:

1. Physical and hydraulic scaling of the pit walls should be conducted to reduce the rockfall
hazard prior to initiating work in the pits. Scaling should include removal, or identification

and monitoring, of rockfall sources larger than 3-feet in size as appropriate.

2. The rockfall catch berm/ditch design (10-feet deep and 15-feet wide horizontally) and work
sequence proposed should significantly reduce the risk of rockfall impacting the work areas
during pit backfilling operations. The dimensions and construction sequence for maintaining

the proposed rockfall berm/ditch is shown on Drawing 4-81.

3. A portable rockfall barrier, or an approved alternative system should be used in areas where
personnel need to work outside of construction equipment prior to construction of rockfall
catch berms (i.e. during sump drilling/blasting, sump excavation, drainage system
construction, and liner placement) or in areas where rockfall catch berms cannot be
constructed due to Site space constraints. Preliminary sketches of the proposed portable

rockfall barriers are included in Attachment D-11 to this appendix.

4. Although the Rockfall Hazard Monitoring Program has provided useful information relative to
the rockfall hazard at the Site, continued monitoring is unlikely to provide additional

information that would be useful in designing rockfall protection measures.

The recommendations in the Rockfall Mitigation Plan included as Attachment D-11 were made
by the specialist rockfall mitigation engineer/contractor and provide the general guidelines that

should be followed for rockfall protection to personnel working within the boundaries of the pits.
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The RA Contractor will be responsible for preparing a specific plan for rockfall mitigation that
incorporates the listed rockfall mitigation and protection measures in Attachment D-11. This has
been noted in the specifications. The specific rockfall mitigation plan will be subject to approval
by Newmont/DMC and the EPA.

D6.2 PIT 4 DEWATERING

Pit 4 will be dewatered prior to commencement of pit bottom cleanup. Historically (WTP
operating years 2001 through 2011), the peak accumulated water volume in Pit 4 has ranged
from 9 million gallons to 25 million gallons, with an average peak storage of 15 million gallons.
Based on these typical peak storage volumes, it is estimated that dewatering of Pit 4 will take
approximately 20 days to complete. Water removed from Pit 4 during dewatering will be
conveyed either directly to the WTP or to Pit 3 for intermediate storage prior to being conveyed

to the WTP for treatment, depending on the WTP operating schedule at the time of dewatering.
D6.3 PIT 4 PIT BOTTOM CLEANUP AND GRADING

Sediments that have accumulated in the Bottom of Pit 4 were characterized as part of the field
investigations performed for the Geologic Investigations of Pits and Assessment of Pit
Sediments Design Investigation Report (MGC, 2011b). As part of those investigations, Pit 4 was
dewatered to the point where approximately 0.5 acres of the pit bottom remained underwater.
This allowed for the observation, measurement, and sampling of fine-grained sediments in the
pit bottom. It was estimated that approximately 2,400 cubic yards of sediment had accumulated
in the pit bottom. These sediments were found to be one to two feet thick in the pit bottom and
thinner near the pit walls (0.1 to 0.3 feet thick). The sediments were noted to be predominantly
saturated, silt-sized material with coarser material occurring around the margins of the pit floor.
In addition to the materials investigated in the pit bottom, a significant amount of gravel to
boulder-sized material are visible on the pit floor, both below and above the pool level. It is
anticipated that additional coarse rock material will accumulate on the pit floor as a result of pit-
slope rock scaling operations that will be performed to reduce rockfall hazard as described in
Section D6.1.

The sediments and coarse rock material that has accumulated in the bottom of Pit 4 will be
removed after completion of dewatering operations and prior to pit-bottom grading. Based upon
the results of the pit sediments assessment (MGC, 2011b) it is anticipated that much of the

material that has accumulated in the pit bottom can be removed using conventional earth-
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moving equipment (excavators, loader, and haul trucks). Prior to excavation, the material will be
dried, either due to natural evaporation, or by adding drying agents if needed for very fine-
grained, saturated sediments. These drying agents could include fine-grained waste rock or Site
soils, imported fly ash (ASTM C618 Class C or Class F), or other materials and would be mixed
with the pit-bottom sediments by bucket mixing using an excavator of front-end loader. At this
time, the need for drying agents to stabilize/dewater the pit sediments is not anticipated. Should

such a need be identified, any amendments will be subject to prior EPA and Tribe approval.

If it is determined that the amount of fine-grained sediments remaining after bulk cleanup using
earth-moving equipment could be detrimental to the performance of the underdrain system, final
cleanup by hydraulic-monitoring jetting of remaining sediments may be required. Hydraulic
jetting would involve washing the remaining fine-grained materials using a high-pressure water
jet to a low-point in the pit bottom where they could be collected using a slurry pump and

conveyed to a dewatering area where they would be pumped into geotubes for dewatering.

Sediments and coarse rock material removed during pit-bottom cleanup operations will be
stockpiled for replacement in Pit 4 as described in an approved Staging/Temporary Stockpiling
Plan (Appendix R). Material removed during pit-bottom cleanup will not be placed in zones

within the Pit 4 backfill that have been designated for low-activity/reactivity waste.

Upon completion of cleanup, the bottom of Pit 4 will be graded in preparation for placement of
drain material as shown on Drawing 4-12. An underdrain sump will be excavated by drilling and
blasting in the low area located in central portion of the pit bottom as shown on Drawing 4-12
and 4-79. Generally, the pit is sloped to drain to this area in its current configuration. Areas
where ponding may occur in the pit floor, or otherwise will not flow by gravity toward the

underdrain sump will be reworked to the extent possible without ripping, drilling or blasting.

Due to the nature of the rock formation in the pit bottom, aggressive reworking of the pit floor
(e.g. ripping or blasting) to remove smaller irregularities (i.e. less than 2 feet high) that result in
areas of ponding is likely to result in irregular rock breakout and creation of other areas of
ponding. As a result, grading the pit bottom to a perfectly smooth, free-draining surface is
considered unrealistic, and is unnecessary given the inward hydraulic gradients toward the pit.
Instead, if areas of ponding are noted during the jetting operation and can be removed by
scraping the pit floor with the toothed bucket of a hydraulic excavator, this will be performed. In
addition, the required minimum thickness of drainage layer in the pit bottom (discussed in the

following section) will be maintained as measured above any high point or “sills” in the pit
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bottom that obstruct flow and create ponding. Thus any areas of ponding will be shallow “dead
pools” with very small volumes that form below the required minimum thickness of drainage
layer and will not affect drain capacity. Material removed during grading and sump excavation
will be stockpiled along with the coarse rock material removed during pit-bottom cleanup as
described in the Staging/Temporary Stockpiling Plan (in Appendix R) and will be placed in Pit 4
during backfilling. Due to their in-situ proximity to mineralized areas, material removed during
grading and sump excavation will not be placed in zones within the Pit 4 backfill that have been

designated for low-activity/reactivity waste.
D6.4 PIT 4 UNDERDRAIN SYSTEM

An underdrain system constructed of crushed and screened, non-reactive rock from the Hillside
Waste Rock dump will be installed in the bottom of Pit 4. This underdrain will collect
groundwater before it contacts reactive mine waste backfill in the pit. A liner bedding layer will
be placed over the underdrain prior to covering the underdrain system with a geomembrane
liner (i.e., a sub-waste liner). The sub-waste liner is intended to isolate the underdrain from
seepage through the overlying waste rock to the extent practical, a condition that is primarily a
concern during construction. The configuration of the Pit 4 underdrain system is shown
Drawings 4-13 and 4-15. The extent of the underdrain drain gravel and sub-waste liner are

shown on Drawing 4-13.

In addition to the pit-bottom underdrain system, performance criteria 2.4.2.4.2 E.iii of the SOW
in the CD stipulates that “The drainage layers shall extend vertically along the side walls of each
pit to elevations determined during RD, to keep water entering the pits from contacting mine
waste and to effectively channel water to the pit bottoms.” Locations of pit wall seeps were
mapped during late summer of 2010 as part of investigations for the Geologic Investigations of
Pits and Assessment of Pit Sediments Design Investigation Report (MGC, 2011b) and
additional seep mapping was performed in the spring of 2012 to provide data during wetter
portions of the year (Plumley and Assoc., 2012). As communicated, both in the summary report
and in the approved work plan for the spring 2012 seep mapping (MWH, 2012b): “The specific
objectives of the additional pit wall seep monitoring were to verify seeps previously identified in
the Geologic Report; and identify new seeps in the pit walls above the existing water level that
might be evident in the spring. Data gathered from this additional monitoring is intended to help
define the positioning of drains that will be included in the remedial design for interception of pit

wall seeps.” No signs of seepage were observed in Pit 4 during either of these investigations

Appendix D — Mine Waste Excavation and Containment June 2015
100 Percent Design D-45



@ mwH.

and as a result, the drain configuration shown on Drawing 4-12 does not include drainage layers

extending up the pit walls in Pit 4.

The material proposed for the underdrain construction will be obtained by processing material
from the HSWRP. Results of investigations presented in the Mine Waste Investigations Report
(MGC, 2011a) and the Addendum to the Mine Waste Investigations Report (WME, 2012)
indicate that processed by screening and crushing coarser fractions will have suitable durability
and geochemical characteristics for use in the underdrain layer. Gradation specifications have
been developed for the underdrain materials for three distinct material drain materials; (1) sump
drain rock, (2) drain gravel, and (3) liner bedding.

The sump drain rock material will be used as backfill in the underdrain sump as shown on
Drawing 4-79, and will be 2-inch to 6-inch sized material with no more than 3-percent by weight
material finer than a #200 sieve. The drain rock is intended to have a very high permeability
and large pore spaces to reduce the potential for plugging of the underdrain sump by the

migration of fine-grained soils or accumulation of chemical precipitates.

The overlying drain gravel layer will cover the bottom and sump area of Pit 4 as shown on
Drawings 4-12, 4-13, and 4-15. The drain gravel layer will consist of medium to coarse gravel,
and will have sufficiently high permeability to allow for gravity conveyance of groundwater and
seepage water to the sump area without developing a significant saturated zone within the drain
system. The gradation requirements for the drain gravel are developed in Attachment D-9, and

summarized in Table D-7.

Table D-7 — Drain Gravel Gradation Requirements

U.S Standard Opening Size (mm) Percent Passing (%)
Sieve Size P 9 Maximum Minimum
3-inch 76.2 100 100
1 1/2-inch 38.1 100 0
1-inch 25.4 90 0
3/4-inch 19.05 40 0
1/2 inch 12.7 20 0
3/8-inch 9.5 10 0
No. 4 4.76 5 0
No. 200 0.075 5 0
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The estimated range of hydraulic conductivity for the drain gravel is 7x10-! to 9x10° cm/sec
based on the gradation range listed in Table D-7. Calculations for estimated permeability of the

drain gravel are presented in Attachment D-9.

The uppermost soil layer in the underdrain system will be a liner-bedding layer placed over the
surface of the drain gravel as shown on the Sub-Waste Geomembrane Liner Detail on Drawing
4-81. This bedding layer will reduce the potential for puncture of the overlying sub-waste
geomembrane by coarse fragments within the drain gravel layer. The bedding layer will have a
maximum particle size (Dmax) Of 1.5-inch or smaller and will meet filter (retention) compatibility
requirements with the underlying drainage gravel layer. The gradation requirements for the
bedding layer are developed in Attachment D-9 and summarized in Table D-8. Due to its
coarse nature and low fines content, the bedding layer also will have a very high hydraulic
conductivity, estimated to range between 0.3 and 1 cm/sec based on the specified gradation
(see Attachment D-9).

Table D-8 — Liner Bedding Gradation Specifications®®

U.S. Percent Passing (%)
Ssi:eavld;irzde TP £ (i) Maximum Minimum
1 1/2-inch 38.1 100 100
1-inch 254 100 90
3/4-inch 19.05 85 40
1/2 inch 12.7 40 10
3/8-inch 9.5 15 0
No. 4 4.76 5 0

Notes: @ Gradation based ASTM C33 No 56 Coarse Aggregate

The materials to be used in three layers within the underdrain system are designed to meet
gradational stability (filter) criteria and prevent migration of the finer overlying materials into the
underlying layers. Additional details of the liner bedding layer and the puncture resistance of the

overlying geomembrane liner are included in Section D6.5 and Attachment D-1.

As currently configured, the underdrain system will have much greater flow capacity than is
required to convey the groundwater flow rates measured in the Groundwater Investigations
Design Investigation Report (MGC, 2011c). The drain gravel layer in the Pit 4 underdrain
system as shown in the drawings with a 1) 5-foot minimum thickness, 2) hydraulic conductivity
of 7x10-" to 9x10° cm/sec (1.38 to 17.7 ft/min), and 3) 5 percent minimum liner slope has the

capacity to conduct between 2.6 and 33.1 gpm per foot of drain width to the underdrain sump.
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Given the total measured groundwater inflow rate of 13.5 gpm in Pit 4 (MGC, 2011c), the
underdrain system as designed has sufficient capacity in each 0.4 ft to 5 ft-wide section of
underdrain to convey the entire estimated Pit 4 inflow to the underdrain sump at the minimum
specified drain thickness. Therefore, the drain system placed over the entire bottom of Pit 4,
has much more hydraulic capacity than necessary to convey the anticipated flow. Also, as
shown in Section C on Drawing 4-15, the underdrain has a thickness considerably greater than
the specified 5-foot minimum thickness at the critical location in the vicinity of the underdrain

sump. Thus, the actual as-designed flow capacity will be much greater than required.

Underdrain Dewatering Design. To the extent practicable, water shall be kept from
accumulating in Pit 4 during and after consolidation of waste within the pit. Water that
accumulates in the underdrain sump during, and after construction, will be conveyed for

treatment at the WTP by pumping through an underdrain sump dewatering system.

The underdrain sump dewatering system design is shown on Drawings 4-12, 4-15, and 4-79.
Dewatering risers will be installed in the underdrain sump prior to placement of the sump drain
rock. Backfill will be paced around the dewatering risers in a uniform manner using an excavator
or similar placement technique (as opposed to pushing backfill around the risers using dozers)
in order maintain a uniform horizontal stress distribution, and reduce lateral displacement of the
risers during construction. The dewatering risers will be constructed from stainless-steel well
casing, which will be extended during construction to remain above the backfill surface as waste
is being placed in Pit 4. Stainless steel well casing was selected for the dewatering risers for its
superior strength, which will allow it to withstand anticipated loadings from the waste backfill
(relative to other corrosion-resistant pipe materials such as PVC and HDPE). In addition, it will

be much less susceptible to corrosion relative to other high-strength pipe materials.

The design for dewatering risers incorporate oversized friction sleeves that prevent backfill-
settlement-induced dragdown forces from loading the riser pipes. The friction sleeves are
constructed of high-strength carbon steel pipe of a larger inside diameter than the outside
diameter of the riser casing. In addition, two layers of 60-mil smooth HDPE sheeting will be
wrapped around the friction sleeve as shown on Detail 5 of Drawing 4-80 to provide an
additional slip surface and further reduce drag down forces. Similar riser designs have been
used successfully at a number of waste containment facilities where very high settlements were
anticipated, including the Kettleman Hills hazardous and municipal waste facility in Kings

County, California.
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The underdrain sumps will be dewatered using submersible pumps installed within the drain
risers casing after backfilling of the sump. The well-discharge pipes will be extended in
coordination with the extension of well casings so as to remain above the backfill surface, and

allow near continuous dewatering as waste is being placed in Pit 4.

Duplicate dewatering risers are proposed to avoid long shutdowns in the dewatering system due
to maintenance or mechanical failure during the RA and post-RA. The underdrain configuration
shown on the drawings provides approximately 1,100,000 gallons of storage (assuming an
active porosity of 30 percent) between the top of the sump and the lowest point in the overlying
subwaste liner. This allows storage for approximately 58 days of groundwater inflow at the
measured inflow rate of 13.5 gpm for Pit 4 without operating the underdrain dewatering system

before the overlying bedding layer and liner system are at risk of becoming saturated.

Water Levels. The design range of operating water levels within the underdrain sumps is
shown on Drawing 4-79. The proposed range of water level fluctuations was selected to ensure
that the water level will remain within coarse drain rock of the sump backfill, thus avoiding water
level fluctuations over the greater pit floor and liner surfaces, while at the same time avoiding

drawing the water levels down to the elevation of the screened sections of dewatering risers.
D6.5 PIT 4 SUB-WASTE LINER SYSTEM

Prior to placement of mine waste in Pit 4, a sub-waste liner will be installed over the underdrain
system as shown on Drawings 4-13 and 4-15. The intent of the sub-waste liner is to isolate the
mine waste from the underdrain system to the extent practical and minimize the passage of both
water and mine waste particles from the mine wastes into the underdrain system. The potential
for migration of water and fines through the mine waste and into the underdrain will be greatest
during mine waste placement, when the rates of infiltration of meteoric water will be greatest.
Once the RA construction is complete, and the surface cover system is in place over the Pit 4
waste, the rates of water migration through the waste rock will diminish to low levels as

discussed in Section D10.0

The liner subgrade (i.e. underdrain surface) will be shaped as shown on Drawing 4-13. The
proposed grading for the sub-waste liner shown on Drawing 4-13 will provide for gravity
drainage of water that collects on the liner surface toward a waste rock dewatering sump
located at the low-point of the liner surface. Prior to liner installation, a geofabric cushion layer

will be placed over the bedding layer of the underdrain system. The liner will be constructed of
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HDPE geomembrane as discussed in Section D9.0. Prior to placement of mine waste, an
overliner protection layer will be placed over the geomembrane to protect it from damage from

waste loading or construction equipment.
D6.6 PIT 4 WASTE ROCK DEWATERING SYSTEM

The proposed Pit 4 waste dewatering system is shown on Drawings 4-13, 4-15, and 4-82. The
purpose of the waste rock dewatering system is to collect and convey water, primarily
precipitation that during the backfilling operations collects on the sub-waste liner. This water will
be conveyed from the sub-waste liner to a waste dewatering sump located on the low point of
the liner, where it then will be pumped through dewatering risers to the WTP for treatment. It is
anticipated that flow rates to the waste dewatering sump will be highest during construction and
that once the surface cover system is in place over the Pit 4 waste, the rates of water migration

through the waste rock will diminish to very low rates as discussed in Section D10.0.

Waste Dewatering System. Water that accumulates in the waste rock dewatering sump during,
and after construction, will be pumped to the WTP through waste rock dewatering risers located
in the sump. In order to increase hydraulic efficiency, the waste rock dewatering sump will be
backfilled as shown on Drawing 4-82 with drain gravel of similar specification to the drain gravel
for the underdrain system discussed in Section D6.4. To provide separation and prevent fines
migrations from the overlying mine waste into the drain gravel, a layer of ASTM C33 Fine
Aggregate will be placed as a filter layer between the drain gravel and waste rock. In addition,
the results of a filter-compatibility evaluation (Attachment D-10) indicate that an intermediate
filter layer having a gradation consistent with ASTM C33 No.67 Coarse Aggregate will be
needed between the drain gravel and the finer-grained (ASTM C33) waste filter sand. The
required gradation of the drain gravel layer is summarized in Table D-7 above. The gradation
requirements for the filter layers are developed in Attachment D-10 and summarized in Tables
D-9 and D-10. These intermediate filter layers will most likely be sourced from an off-site

borrow source.
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Table D-9 — Filter Sand Layer (ASTM C33 Fine Aggregate) Particle Size Distribution

U.S. Standard Opening Size (mm) Percent Passing (%)
Sieve Size P 9 Maximum Minimum

3/8 inch 9.5 100 100
No.4 4.75 95 100
No.8 2.36 80 100
No. 16 1.18 50 85
No. 30 0.6 25 60
No. 50 0.3 5 30

No. 100 0.15 0 10

No. 200 0.075 0 5

Table D-10 — Intermediate Filter (ASTM C33 No.67 Coarse Aggregate Gradation

U.S. Percent Passing (%)
Ssi:ea\lldsa;z‘je Speumaiissiing Maximum Minimum
1-inch 254 100 100
3/4-inch 19.05 100 90
1/2 inch 12.7 55 20
3/8-inch 9.5 10 0
No. 4 4.76 5 0

The Waste Rock Dewatering Risers will be similar to the risers discussed for the Pit 4

underdrain dewatering system in Section D6.4. These risers will be extended periodically during

construction to maintain a top elevation higher than the surrounding waste backfill surface. As

with the underdrain system, the subwaste dewatering system will have duplicate dewatering

risers to avoid shutdowns in the dewatering system due to maintenance or mechanical failure

(i.e., a primary and a backup dewatering riser).

Water Levels. The design range of operating water levels within the waste rock dewatering
sumps is shown on Drawing 4-82. The range of water level fluctuations will ensure that the
water level will remain within the sump backfill, thus avoiding water level fluctuations within the
mine waste, while avoiding drawing the water levels down to the elevation of the screened

sections of dewatering risers in order to reduce the potential for scaling and plugging of the
intake system.

As currently configured, the waste dewatering sump, with an estimated backfill hydraulic in the
range of 7x10-! to 9x10° cm/sec and an effective sump radius of approximately 30 feet, will have

much greater flow capacity than is required to convey the long-term infiltration rates estimated in
the infiltration analyses summarized in Section D10.3.
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Additional Infiltration Collection. Additional mine waste infiltration collectors will be installed
on the hillside west of the Pit 4 crest as shown on Drawing 4-16. The mine waste infiltration
collectors will be French-drain style infiltration collectors installed in lined trenches as shown in
detail on Drawing 4-82. The purpose of these trenches is to collect water that may infiltrate
through the mine waste at the native ground contact, and route it to the top of the sub-waste
liner and waste dewatering system. This system is primarily intended to collect meteoric water

that infiltrates through the waste rock during construction.
D6.7 PIT 4 MINE WASTE PLACEMENT

Once the sub-waste liner has been installed, Pit 4 will be ready to receive mine wastes from
various sources at the Site. In general, Pit 4 will contain most of the high-activity/reactivity waste

sources at the Site as shown in Table D-5.

The waste containment capacity of the configuration shown for Pit 4 is approximately 6.72 to
6.96 million cubic yards. The Pit 4 sections shown on Drawing 4-20 delineate backfill zones
where higher activity/reactivity wastes will be excluded. The material balance for Pit 4 is
described in Detail in Section D4.0. The zone that can be used to contain higher
activity/reactivity waste within Pit 4 has an estimated storage capacity of 3.5 million cubic yards,
whereas the estimated volume of higher-activity/reactivity waste scheduled to be placed in Pit 4
is 1.43 million cubic yards. The material balance calculations indicate sufficient capacity exists

for all waste scheduled for placement within Pit 4 as detailed in the material balance section.
As proposed, the waste placement sequencing in Pit 4 will be as follows:

1) Sump drain rock in underdrain sump (D6.4)

2) Underdrain gravel layer (D6.4)

3) Liner bedding (1.5” Dmax) layer (D6.4)

4) Geofabric for liner cushion layer (D6.5)

5) Subwaste geomembrane liner(D6.5)

6) Overliner protection layer of fine-grained (1/4” Dmax or finer) soil (D6.5)

7) Reject material from HSWRP

8) Pit 4 Overburden Pile material

9) Ore and Protore material
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10) Sediments from cleanup of Pit 4 bottom

11) Pit 4 rockfall debris and pit-bottom grading spoils
12) South Pond grading and excavation spoils

13) Other SWRP Excavation

These wastes will be hauled to Pit 4 in either mine haulage trucks or off-road dump trucks,
dumped, and spread in horizontal lifts with maximum thickness of 10 feet. No additional
compaction of the waste material is planned beyond that which results from spreading and

incidental traffic over the waste surface by construction equipment.

The final configuration of the Pit 4 backfill upon completion of construction is shown on
Drawings 4-17 and 4-20. The configurations shown on these drawings reflect final cover surface
grading details including drainage benches, concave geomorphic design of intrabench slopes,

etc.

Mine Waste Settlement. Settlement of the mine waste backfill in Pit 4 will result in deformation
and strains in the final cover, as well as induce lateral displacement and drag-down forces on
the underdrain and waste dewatering risers if not accommodated. Deformation analyses were
performed to estimate the amount of settlement that can be expected in the mine waste both
during and after construction. Evaluations also were made of the impact of the deformation on
the cover system and underdrain dewatering risers. Description of the methods, assumptions,
and material properties used in the analyses, as well as the results of the analyses are provided
in Attachment D-13.

Two-dimensional (2D) finite element analyses were performed along critical sections in Pit 4 to
provide estimates of settlement for sections with significant variations in fill thickness over short
horizontal distances. The 2D analyses were performed for initial settlement (occurring during
construction) and long-term (post-cover construction) creep settlement. The lateral
displacements of the underdrain and waste dewatering risers due to construction and long-term

creep deformations of the mine waste also were estimated.

A summary of the settlement for the two critical sections analyzed for Pit 4 are provided in Table
D-11. The creep settlement is based on estimates of the settlement that will occur within the

first 50 years of completion of construction. The relationship of creep settlement with time
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initially shows a rapid rate of settlement immediately after completion of construction. The rate

of settlement then slows considerably about 10 years after final placement.

Table D-11 — Maximum Calculated Settlements in Pit 4 Mine Waste

End of 50 years Total
Section Construction (Creep) (1)
(ft) (ft)
Pit 4 — Section C 2.2 3.7 5.9
Pit 4 — Section D 2.8 4.5 7.3

The calculated in-section lateral displacements in the dewatering risers are presented in Table
D-12. In addition, the total estimated horizontal displacement and deviation of the dewatering

risers from vertical were calculated and the results are also summarized in Table D-12.

Table D-12 — Maximum Calculated Lateral Displacements at the Pit 4 Risers

In-Section Displacement Resultant Displacement
. EOC | 50 years | Total | Deviation
SR EOC (ft) (csge)é:?r(?t) T("f:;" (f) | (Creep) | (ft) | from
(ft) Vertical
Pit 4 — Section C 0.10 0.31 0.4 o
Pit 4 — Section D 0.41 0.82 1.2 0.42 0.42 13 0.4%

Estimates of three-dimensional (3D) deformation for the cover system used the relationship
developed in the 2D analysis between vertical creep settlement and the thickness of mine waste
backfill. The maximum calculated geomembrane liner strains and differential settlements were
estimated based upon the 3D distributions of settlement and are provided in Table D-13. The
results the 3D deformations in the cover system also were used to evaluate the impact of long-
term creep settlement along the relatively flat bench channels. Analyses of the Pit 4 cover and
drainage bench designs prior to the 100% submittal indicates that post-settlement bed slopes
along the drainage benches will exceed 0.5 percent at all locations, which exceeds the minimum
slopes needed to convey stormwater from the WCA while providing sufficient freeboard against

overtopping of drainage bench channels.

Table D-13 — Maximum Calculated Liner Strains and Differential Settlements for Pit 4

Cover
Max. Liner Strain Max. Differential
(%) Settlement (ft/ft)
0.42 0.021

The magnitude of the settlements listed in Table D-11 is considered reasonable for the

evaluated loading conditions. Long-term maximum creep settlements of approximately 4.5 feet
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in Pit 4 are anticipated; however the differential settlement between adjacent points will be much
lower. Overall, the estimated long-term creep settlements will not result in significant changes
to the cover geometry or flow directions of precipitation on the cover due to the relatively steep

grades of the as-designed cover surface.

The amounts of lateral displacement of the underdrain and waste dewatering riser pipes due to
construction loadings, and from long-term creep settlement will result in deflections of the risers
of approximately 0.4 percent. These deviations from vertical are not sufficient to adversely

impact the functioning of the risers as the predicted deviations from vertical are relatively minor

and occur in a uniform manner with fill height.

Lateral deformations and strains that may develop within the cover system due to long-term
creep also were estimated from the results of the 2D finite-element modelling and summarized
in Attachment D-13. The estimated lateral deformations were used to evaluate the potential for
long-term creep to induced excessive strains on the cover geomembrane. The results indicated
that strains induced by post-construction creep will be significantly less than the maximum strain

the geomembrane is able to withstand.

The maximum tensile strain developed in the geomembrane due to post-construction creep is
estimated to be approximately two orders of magnitude lower than the specified break strain for
the LLDPE geomembrane. As such, the longitudinal strains induced in the geomembrane liner

by creep settlement are considered acceptable and will not cause failure of the liner.

The estimated lateral deformations also were used to evaluate the potential for post-
construction creep to cause excessive slippage between geomembrane layers in the non-
welded cover geomembrane overlap at the drainage benches, which could result in
development of a gap in the cover system geomembrane layer. The results of the evaluation
indicate that, due to the flexible nature and relatively high interface shear strength of the
textured LLDPE geomembrane material selected for cover construction, very little slippage (less
than one inch) is expected at the non-welded overlaps at the drainage benches. Therefore, the

proposed 5-foot overlap in these areas is considered sufficient.
D6.8 PIT 4 GLOBAL STABILITY

The results of global stability analyses of the final backfilled Pit 4 configuration are in
Attachment D-5. The analyses are focused on global slope stability of potential failure surfaces

located at moderate to large depths in the mine waste and foundation layers. The stability of the
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surficial cover system and potential for slope failures along cover interface elements are

summarized in a separate attachment (Attachment D-7) and Section D10.5.

The proposed cover system will consist of a uniform soil layer overlying a geomembrane as
shown on Drawing 4-83. On steeper sloped areas of mine waste (greater than 15 percent), the
cover system also will include a GDL between the soil and geomembrane layers to reduce
potential pore water build up in the slope and increase slope stability. The extent of the GDL is
shown on Drawing 4-19. For the purposes of these global stability analyses, the soil cover was
included, primarily to provide for a more complete accounting of weight forces, but localized,
shallow failure surfaces within the cover layers were not considered in the global stability

analyses. A 3-foot-thick cover soil layer was used in the analyses.

Criteria for minimum factors of safety for the stability of the final configurations for the mine
WCA are specified in the CD SOW (EPA, 2011). These criteria include that a minimum factor of
safety of 1.3 be maintained for static conditions and a minimum factor of safety of 1.0 be
maintained under pseudo-static earthquake loading conditions. In addition, a post-earthquake
analysis was made for the section selected since alluvial clays are thought to exist within the
foundation. These clays likely are saturated and may experience strain-softening under
earthquake loadings. In the post-earthquake analyses, the colluvium shear strength was
modeled assuming (1) clay behavior, (2) sand behavior and (3) a conservative combination of
sand-clay behavior. A minimum required factor of safety of 1.0 was selected as the design

criteria for analysis of post-earthquake conditions.

Input parameters including section locations, sections geometries, material parameters, and
seismic loading conditions are described in Attachment D-5. The results from the analyses of

the backfilled Pit 4 containment area are summarized in Table D-14.

Table D-14 — Factors of Safety for Global Stability

c . Factor of Safety
ross section Static Pseudo-Static Post-Earthquake

Design Criterion Minimum

Factor of Safety 13 1.0 1.0
2.9 (clay behavior)

Pit 4 — Cross-Section 1 3.3 2.2 3.3 (sand behavior)
2.9 (sand-clay behavior)
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These results indicate that the required minimum factors of safety for global stability are

satisfied for the proposed final configuration at Pit 4 for the critical section that was analyzed.
D6.9 PIT 4 COVER SYSTEM

Typical surface cover details are shown on Drawings 4-83 through 4-94. The design criteria for
the surface cover are common to all WCA. As such, the design calculations and details are
described in Section D10. Specific design details for the tie-in of the Pit 4 surface cover into the

Area 5 surface cover, to be completed later in Phase 2, is shown on Drawing 4-88.
D7.0 PHASE 2 —PIT 3 WASTE CONTAINMENT AND BPA GRADING

Regrading of the BPA, regrading of Area 5, and initial waste containment within Pit 3 will occur
simultaneously and will result in a single contiguous, capped WCA. Therefore, with the
exception of the groundwater dewatering systems in the BPA and Pit 3, all three work
components are treated as a single entity. Below the construction activities follow a similar
progression to those described in Section D6.0 and as a result, where construction elements

and their designs are the same, the text below references previous discussions in Section D6.0.
D7.1 PIT 3 ROCKFALL PROTECTION

As discussed in Section D6.1, a Site visit and independent assessment of potential rockfall
mitigation measures was performed by a specialist rockfall mitigation engineer/contractor. A
recommended Rockfall Mitigation Plan was developed by the specialist and is included as
Attachment D-11 to this appendix. The recommendations and conclusions for the designs for

rockfall protection discussed for Pit 4 in Section D6.1 apply to Pit 3 as well.
D7.2 PIT 3 DEWATERING

Pit 3 will be dewatered prior to commencement of pit bottom cleanup. Peak accumulated water
volumes in Pit 3 have historically ranged from 33 million gallons to 83 million gallons (WTP
operating years 2001 through 2011), with an average peak storage of 58 million gallons. Based
on these typical peak storage volumes, it is estimated that dewatering of Pit 3 could take
approximately 80 days to complete. If necessary to meet the construction schedule, the Pit 3
dewatering time may be reduced considerably by drawing the water storage volume down in

advance by extending the WTP operating schedule.
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Water removed from Pit 3 during dewatering will be conveyed either directly to the WTP or to
South Pond for intermediate storage prior to being conveyed to the WTP for treatment,

depending on the WTP operating schedule at the time of dewatering.
D7.3 PIT 3 PIT BOTTOM CLEANUP AND GRADING

Sediments that have accumulated in the Bottom of Pit 3 were characterized as part of the field
investigations performed for the Geologic Investigations of Pits and Assessment of Pit
Sediments Design Investigation Report (MGC, 2011b). As part of those investigations, Pit 3 was
dewatered to the point where only the lowest point of the pit bottom near the drop cut along the
western pit wall remained underwater. It was estimated that approximately 3,300 cubic yards of
sediment cover the Pit 3 bottom, approximately 3-inches thick in the pit floor and a somewhat
thicker layer around the perimeter of the pit floor. The sediments were noted to be
predominantly saturated, silt-sized material with coarser material occurring around the margins
of the pit floor. In addition to the fine-grained sediments in the pit bottom, some gravel to
boulder-sized materials are located in isolated piles on the pit floor. It is anticipated that
additional coarse rock material will accumulate on the pit floor as a result of pit-slope rock
scaling operations. Cleanup operations will be similar to those described for Pit 4 in Section
D6.3. The bottom of Pit 3 will be graded in preparation for placement of drain material as shown
on Drawing 4-37. An underdrain sump will be excavated by drilling and blasting in the low area
located in northwestern portion of the pit bottom as shown on Drawing 4-37 and 4-79.
Generally, the pit is sloped to drain to this area in its current configuration. As with Pit 4, areas
where ponding may occur in the pit floor or otherwise will not flow by gravity toward the

underdrain sump will be reworked to the extent possible without ripping, drilling or blasting.

Due to the nature of the rock formation in the pit bottom, aggressive reworking of the pit floor
(e.g. ripping or blasting) to remove smaller irregularities (i.e. less than 2 feet high) that result in
areas of ponding is likely to result in irregular rock breakout and creation of other areas of
ponding. As a result, grading the pit bottom to a perfectly smooth, free-draining surface is
considered unrealistic and unnecessary. Instead, if areas of ponding are noted during the
jetting operation and can be removed by scraping the pit floor with the toothed bucket of a
hydraulic excavator, this will be performed. In addition, the required minimum thickness of
drainage layer in the pit bottom (discussed in the following section) will be maintained as

measured above any high point or “sills” in the pit bottom that obstruct flow and create ponding.
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Thus any areas of ponding will be “dead pools” that form below the required minimum thickness

of drainage layer and will not affect drain capacity.

Material removed during grading and sump excavation will be stockpiled along with the coarse
rock material removed during pit-bottom cleanup as described in an approved
Staging/Temporary Stockpiling Plan (Appendix R), and will be replaced in Pit 3 during
backfilling. Due to their in-situ proximity to mineralized areas, material removed during grading
and sump excavation will not be placed in zones within the Pit 3 backfill that have been

designated for low-activity/reactivity waste.
D7.4 PIT 3 UNDERDRAIN SYSTEM

An underdrain system constructed of non-reactive rock will be installed in the bottoms of Pit 3 to
collect groundwater before it contacts reactive mine waste backfill in the pits. The Pit 3
underdrain system will be similar to the Pit 4 underdrain system described in Section D6.4 and
those details are not repeated in this section. The configuration of the Pit 3 underdrain system is
shown Drawings 4-38, 4-39, 4-40, and 4-41. Performance criteria 2.4.2.4.2 E.iii of the SOW in
the CD (EPA, 2011) stipulates that “The drainage layers shall extend vertically along the side
walls of each pit to elevations determined during RD, to keep water entering the pits from
contacting mine waste and to effectively channel water to the pit bottoms.” Locations of pit wall
seeps were mapped during late summer of 2010 as part of investigations for the Geologic
Investigations of Pits and Assessment of Pit Sediments Design Investigation Report (MGC,
2011b) and additional seep mapping was performed in the spring of 2012 to provide data during
wetter portions of the year (Plumley and Assoc., 2012). As communicated, both in the summary
report and in the approved work plan for the spring 2012 seep mapping (MWH, 2012b): “The
specific objectives of the additional pit wall seep monitoring were to verify seeps previously
identified in the Geologic Report; and identify new seeps in the pit walls above the existing
water level that might be evident in the spring. Data gathered from this additional monitoring is
intended to help define the positioning of drains that will be included in the remedial design for
interception of pit wall seeps.” The locations of seeps observed during these investigations are
shown on Drawing 4-38 and the slope drain configurations shown on this drawing are extended
up the pit walls to intercept these seeps. At a minimum, the slope drains as shown extend a
distance of 25 feet vertically above, and 50 feet horizontally beyond, the limits of these seep

areas. In areas where mine waste will be placed directly against drain rock for the slope drains
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(see Drawings 4-38 and 4-44), only coarse-grained mine waste will be placed within 20-feet of

the drain rock to protect from fines intrusion.

Details for the gradation requirements for the drain materials are developed in Attachment D-9
and summarized in Tables D-7 and D-8 in Section D6.4. As discussed in Section D6.4, the drain
system has the capacity to conduct between 2.6 and 33.1 gallons per minute (gpm) per foot of
drain width to the underdrain sump. Given the measured Pit 3 groundwater inflow rate ranged
from 15.1 gpm to 19.9 gpm (MGC, 2011c), the underdrain system as designed has sufficient
capacity in each 0.5 ft to 7.6 ft-wide section of underdrain to convey the entire estimated Pit 3
inflow to the underdrain sump at the minimum specified drain thickness. Therefore, the drain
system placed over the bottom of Pit 3 will have much greater hydraulic capacity than the
anticipated flows. The drain capacity on the pit slopes will be considerably higher due to the

steeper gradients.

As shown in Section | on Drawing 4-39, the underdrain as currently designed has a thickness
considerably greater than the specified 5-foot minimum thickness at the critical location in the
vicinity of the underdrain sump. Thus the actual as-designed capacity will be much greater.
Based on these considerations, it can be concluded that the underdrain system, as currently
configured, will have much greater flow capacity than is required to convey the measured
groundwater flow rates reported in the Groundwater Investigations Design Investigation Report
(MGC, 2011c).

As with Pit 4, water shall be kept from accumulating in Pit 3 during and after consolidation of
mine waste within the pit to the extent practical. Water accumulating in the underdrain sump
during, and after construction, will be conveyed for treatment at the WTP by pumping through
an underdrain sump dewatering system. The underdrain sump will be dewatered using
submersible pumps located in dewatering risers that connect the sumps to the ground surface.
Details of the dewatering riser design are described in Section D7.4. Similar to Pit 4, duplicate
dewatering risers are proposed to avoid extended shutdowns in the dewatering system due to

maintenance or mechanical failure during the RA and post-RA.

The underdrain configuration shown on the drawings provides approximately 370,000 gallons of
storage (assuming an active porosity of 30 percent) between the top of the sump and the lowest
point in the overlying subwaste liner. This allows for approximately 15 days of storage within

the underdrain system at an average estimated inflow rate of 17.5 gpm for Pit 3 without
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operating the underdrain dewatering system before the overlying bedding layer, liner system

and waste rock are at risk of becoming saturated.
D7.5 BPA DEWATERING SYSTEM

The two main backfilled pits in the BPA (i.e., the Boyd Pit and the smaller, upgradient Pit 2)
were dewatered as part of a BPA dewatering investigation. The general location of these two
pits are shown on Figure 1-3 in the BODR. Wells located in the two smaller pits associated with
the BPA, the Adit Pit and Pit 2 currently are dry. The dewatering investigation was conducted
based on the approved work plan entitled, Backfilled Pits Area Pumping Plan (WME, 2013).
This investigation provided information regarding the configuration of dewatering wells and
water levels to be maintained in the permanent BPA dewatering system. The two existing
dewatering wells, GW-54 (in the Boyd Pit) and GW-58 (in Pit 2) were used for BPA dewatering,
with the groundwater from these wells being piped to Pit 3 for storage prior to treatment. These
are the same wells that were used in a previous BPA dewatering investigation performed in
1999 and 2000 (SMI, 2001, URS, 2002). The locations of GW-54 and GW-58 are shown on
Drawing 4-54.

The objectives of the investigation included:

1. Evaluating the operating condition of existing wells and equipment in Pit 2 and the Boyd

Pit for use in initial dewatering of the BPA.

2. |Initial dewatering in Pit 2 and the Boyd Pit to evaluate the effect of varying water levels
and pumping schemes on groundwater water levels within the waste rock backfill and
surrounding bedrock to provide optimal water levels and dewatering well configurations

for long-term dewatering of the BPA.

The initial phase of the BPA investigation consisted of testing the condition of Wells GW-54 and
GW-58 and the associated piping and pumping systems to verify that they were operational and
could be used for dewatering during the investigation program. This phase was completed in
July 2013 and confirmed that the two dewatering wells and the associated equipment were
functional. Pumping then commenced in GW-54, located in the larger, downgradient Boyd Pit in
September 2013. Dewatering of the Boyd Pit was conducted in stages, with the groundwater
level in the pit drawn down to predetermined levels and held at these lower level for a minimum
of two weeks in order to measure inflow rate into the pit while maintaining a constant water

level. Drawdown to the final stage within approximately 5 feet of the pit bottom was completed
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in late March 2014. Once the final drawdown stage in the Boyd Pit was attained, dewatering

commenced in the smaller, upgradient Pit 2, while the pumping continued in the Boyd Pit.

Dewatering of Pit 2 also was conducted in steps and the final drawdown level was attained in

late June 2014 (at approximately 3 feet above the pit bottom). In accordance with the approved

Work Plan, dewatering of the Boyd Pit and Pit 2 will be continued throughout the design

process, the RA construction, and after construction.

The results of BPA dewatering have been presented in Data transmittal reports provided to EPA

in Midnite Mine monthly reports beginning in August 2013 and are summarized in Attachment

D-14. Generally, the results of BPA pumping confirm the conceptual model of the Site

hydrogeology presented in the Backfilled Pits Area Pumping Plan (WME, 2013).

The BPA pumping investigation summary included as Attachment D-14 includes the following

conclusions:

1.

The water levels in wells surrounding the Boyd Pit and Pit 2 indicate the pits act as
hydraulic sinks when dewatered. In addition, water levels indicate Pit 2 acts as a
hydraulic sink even without active pumping.

Long-term base inflow rates into the Boyd Pit and Pit 2 appear to be lower than
previously estimated. The long-term late season (2014) inflow rates were measured to
be approximately 2.5 gpm into the Boyd Pit, and the 2.0 gpm into Pit 2.

Pumping from the Pit 2 (GW-58) dewatering well did not significantly affect the direction
of hydraulic gradients in the vicinity of Pit 2. Evaluation of paired deep and shallow wells
in Pit 2 indicates flow from the deeper bedrock aquifer toward Pit 2 whether or not GW-
58 was operational. This is likely due to the water-level control provided by the hydraulic
connection to the Boyd Pit once a groundwater level above approximately 2,759 ft is
reached in Pit 2.

There is connection between the groundwater levels measured in bedrock wells BOM-
3M/BOM-3D and the dewatering of the Boyd Pit. However, additional pumping from Pit
2 did not have a noticeable effect on groundwater levels in BOM-3M/BOM-3D. Neither
pumping from the Boyd Pit, nor Pit 2 had a measureable effect on the shallow well BOM-
3S.

Groundwater levels down gradient of the Boyd Pit at BOM-4 and GW-43 declined during
the recent pumping campaign. Although it is possible this decline may be due to a

decrease in the supply groundwater in the shallow buried alluvial channel down gradient
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10.

of the Boyd Pit after the groundwater level in the pit dropped below the overflow
elevation (2,679 ft); it may also be the result of normal seasonal variations. Additional
pumping from Pit 2 during the later stages of the BPA dewatering program did not affect
the rate of decline in groundwater levels at BOM-4 and GW-43.

Operation of the pumpback system during the testing period and the measured water
chemistry at GW-54 and GW-58 indicate a potential for the formation of scale and
potential fouling of the dewatering system (pumps and pipes). Therefore, routine
maintenance of the dewatering system is recommended to ensure efficient operation.
Based on the above observations and conclusions above, it appears that effective
hydraulic control of the BPA groundwater system can be accomplished by pumping
groundwater from the Boyd Pit only, and that pumping from Pit 2 can be discontinued.
The volumetric rate of water capture when operating only the Boyd Pit pumping well
(GW-54) at the later drawdown stages (6.6 gpm at elevation 2,662) was similar to the
rate of capture when both the Boyd Pit and Pit 2 wells were operating, indicating little or
no increase in capture efficiency by operating both well systems. This is consistent with
the conceptual flow model based on BPA pre-backfill topography, which indicates water
flowing from Pit 2 to the Boyd Pit.

It is recommended that an additional (redundant) dewatering well be installed in the
Boyd Pit in the vicinity (within 25 feet) of the existing GW-54 dewatering well to provide a
backup, and to limit the length of disruptions to operation of the dewatering system in the
event of a catastrophic well failure.

The target operating water level range for the Boyd Pit dewatering system should be
between 2,660 and 2,665 ft, which is sustainable as a groundwater level within this
range was maintained for approximately 9 months during the BPA dewatering program
in 2014.

It is estimated that the long-term, late-season dewatering rate (prior to capping of the
BPA) will be approximately 4.5 gpm based upon the current combined flow rates from
both the Boyd Pit and Pit 2. It is likely that the flow rates from the BPA dewatering
system will decrease below this level once the area has been capped and isolated from

