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4  WATER MANAGEMENT PLAN IMPLEMENTATION

4.1 WATER MANAGEMENT PONDS

Prior to any proposed potential discharge to surface watercourses, the initial measures that will be
implemented are the construction of the four permanent ponds: Lower Dublin North, Lower Dublin
South, Eagle Pup, and Platinum Gulch ponds.

These four ponds have been designed as per the Guidelines for Assessing the Design, Size and
Operation of Sedimentation Ponds Used in Mining (BC MOELP 1996), and their locations are shown
on Figure 1.1-2. The ponds were designed to settle out sediment particles sized 0.005 mm (and
larger), while providing a detention time of at least 10 hours.

The SCPs were designed to accommodate 0.5 m of dead storage (e.g., sediment), plus a live
storage equal tothe 1 in 10 year 24-hour storm ewvent with a half meter of headboard. Design storms
are detailed in Table 2.1-1 of this report. According to the sedimentation pond design manual (BC
MOELP 1996), all structures within the ponds must be designed to withstand at least a 1 in 200 year
24-hour storm event.

Additionally, the ponds are classified as small dams since the embankment heights are greater than
2.5 m and some of the ponds are capable of storing more than 30,000 m° of water. As such, they
were designed in accordance with the Dam Safety Guidelines (CDA 2007), and classified as
Significant Level Dam class. The suggested inflow design flood for dam structures (i.e., the spillway)
is between the 1 in 100 and 1 in 1,000 year flood. The spillways were designed to pass a 1 in

200 year 24-hour storm. The design criteria are further discussed in the Draft Water Management
Report (Knight Piésold 2013c).

Table 4.1-1 summarizes the specifications of the ponds.
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Table 4.1-1: Water Management Pond Design Specifications

Surface Primary Outflow Secondary Outflow
Area at Height of Storage
Spillway | Embankment | Capacity Depth Below N
Invert (m) (m®) Type Enébantkment Type | Specifications
(m?) rest (m)
Low er 300 mm :
. 3.0 dth
Dublin 5,200 9 - Riser 15 Spillw ay o mbW| "
North Pipe > Mmbrea
Low er 600 mm 5.0 m width
Dublin 15,400 17 30,000 Riser 15 Spillw ay
South Pipe 0.5 m breadth
300 mm ;
Eagle : . 7.0 m width
PUp 8,300 15 - ﬂser 2.0 Spillw ay 0.5 m breadth
pe
. 600 mm ;
Platinum ) . 4.0 m width
7 12 - 2. IF
Gulch 8,700 Igf)eer 0 Spilway 0.5 m breadth
NOTES:

1. The Platinum Gulch Pond will use exfiltration as the sole outflow during the construction phases.
2. The ponds do not have operational storage capacity, except for the Lower Dublin South pond. The
storage capacity in the ponds shall be reserved for the 1 in 10 year storm event.

41.1 Lower Dublin South Pond

The Lower Dublin South pond will be constructed during Stage 1 of construction, and will be used to
treat sediment-laden water in the central portion of the Project throughout construction. The treated
water will be released to the DGDC, which will convey the water to Eagle Creek. With the
commencement of mine operations, the Lower Dublin South pond will collect contact water from the
Eagle Pup WRSA \ia a collection ditch which will connect the Eagle Pup pond and Lower Dublin
South pond. This water will be treated in the MWTP for removal of metals prior to release to the
environment.

The design of the Lower Dublin South pond is based on the largest area expected to report directly
to the pond using the design criteria described in Section 4.1. No alterations to the layout and
design of the pond are necessary during the change from construction to operations.

4.1.2 Lower Dublin North Pond

The Lower Dublin North pond will serve as a sedimentation pond during the entire life of mine,
including the construction stages. The pond will be constructed during Stage 1 of construction, and
will be used to treat sediment-laden water in the northern portion of the Project. The treated water
will be released to Haggart Creek upon receipt of a Water Use License (WUL) authorizing discharge
within standards.

The design of the Lower Dublin North pond is based on the largest area expected to report directly to
the pond using the design criteria described in Section 4.1. No alterations to the layout and design
of the pond are necessary during the change from construction to operations.
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4.1.3 Eagle Pup Pond

The Eagle Pup pond will be constructed during Stage 2 of construction, and will be used to treat
sediment-laden water from the Eagle Pup WRSA strip. Upon receipt of the WUL to support Stage 2
Construction, treated water will be released to the DGDC, which will conwey the water to Eagle
Creek. Withthe commencement of mine operations and loading of the WRSA with waste rock, the
contact water from the Eagle Pup WRSA will be temporarily stored in the Eagle Pup pond and
conweyed to the MWTP for removal of metals via the Lower Dublin South pond.

The design of the Eagle Pup pond is based on the largest area expected to report directly to the
pond using the design criteria described in Section 4.1. No alterations to the layout and design of
the pond are necessary during the change from construction to operations.

41.4 Platinum Gulch Pond

The Platinum Gulch pond will be used as an exfiltration area during the construction stages in order
to prevent discharge to watercourses in the southern extent of the Project. The pond will be used to
treat sediment-laden water from the open pit strip and Platinum Gulch WRSA strip. The exfiltration
area will be built with a riser pipe, as described in the Draft Water Management Report (Knight
Piésold, 2013c), but the riser pipe will be blocked during construction stages to prevent water from
discharging through it. The exfiltration area will need to be converted to a water management pond
at the start of operations, which involves the design criteria outlined in Section 4.1, and therefore the
gowverning design of the facility will be the water management pond criteria. Prior to commencement
of operations, the Platinum Gulch pond will be converted to a water management pond by:

Dredging the sediment build-up from the construction activities;
Lining the basin to prevent exfiltration;

Unblocking the riser pipe and constructing the overflow spillway as described in the Draft
Water Management Report (Knight Piésold, 2013c).

During operations, contact water from the open pit and Platinum Gulch WRSA will be temporarily
stored in the Platinum Gulch pond and conveyed to the Lower Dublin South pond via gravity fed
collection ditches. This water will be treated in the MWTP for removal of metals prior to discharge to
the environment.

4.2 DITCHES

Non-contact and sediment-laden water will be conveyed via trapezoidal ditches lined with riprap and
corrugated metal half-pipes (CMH) during the construction stages. The same ditches and
corrugated metal half-pipes will be used during operations to conwey contact water, as necessary.

The ditches will be one of two types based on the gradient. For slopes of 5% or less, a Type 1 ditch
will be constructed that includes riprap lining with a Dsg of 200 mm, and a riprap thickness of
400 mm. For slopes between 6% and 15% a Type 2 ditch will be constructed, with 940 mm

24




July 2013

Section 4: Water ManagementPlan Implementation

thickness of material with a Dsg 0of 470 mm. The median grain size, Dsg, refers to the grain diameter
for which 50% of the sample is smaller than and 50% is larger than the specified diameter (i.e., Dsg
of 200 mm means that 50% of the sample has a diameter greater than 200 mm and 50% has a
diameter less than 200 mm). Cross section configurations of collection and diversion ditches with
Type 1 and Type 2 riprap are shown on Figure 3.4-1.

Corrugated metal half-pipes will be used in terrain that is steeper than 15%, as the \elocities at such

slopes are too high for practical riprap channel protection. An appropriate diameter of corrugated
metal half-pipes is 1.0 m, as shown on Figure 3.4-3.

Ditches located upslope of key mine infrastructure will be sized to conwey the 1 in 100 year 24-hour
return period storm event. Due to the relatively small area contributing to these specific ditches, the
Type 1 and Type 2 ditches described above will be sufficient to conwey the larger storms as well.
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5 EROSION AND SEDIMENT CONTROL PLAN
IMPLEMENTATION

5.1 GENERAL

This section provides an oveniew of the construction activities for each year during the construction
phase of the project.

The owerall construction sequencing is described in the following sections.

5.2 STAGE1CONSTRUCTION

The scope of the Stage 1 Construction Plan includes:

Upgrades tothe Haggart Creek Road that includes minor realignments, construction of pull
outs, grading, resurfacing and drainage improvements.

Camp expansion.

Upgrade of existing site access roads by widening and grading to provide access to
construction areas.

Construction of new site access roads to provide access to construction areas.

Clearing, grubbing and grading for roads, infrastructure and facilities including the following:

(o}
(o}

(o}

26

Camp expansion

Laydown area

Sub-stations

Landfill

Transmission Line Right-of-Way

Open pit initial pre-stripping

Permanent crushing and screening Plant
Owerland conweying system

Dublin Gulch Diversion Channel

Heap Leach Facility Phase |

Heap Leach Facility embankment and spillway

Adsorption, desorption and recovery plant, metallurgical laboratories, administration
office and reagent storage buildings
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o0 Mine water treatment and cyanide detoxification plant

o0 Lower Dublin South pond

o0 Lower Dublin North pond

o0 Platinum Gulch pond/exfiltration area

o Diwersion and collection ditches and sediment and erosion control facilities
0 Truck shop, mine offices and fuel storage

o Explosives storage

o0 Magazine storage

Excavation and bulk earthworks for the following facilities:

0 Ice-rich owerburden storage facility

0 Dublin Gulch Diversion Channel

0 Sub-stations

o0 Laydown area

o Landfill

0 Heap Leach Facility Phase |

0 Heap Leach Facility Embankment and Spillway

o0 Permanent crushing and screening Plant

o Temporary (for construction purposes) crushing and screening plant(s)
o0 Owerland conweying system

0 Adsorption, desorption and recovery plant, refinery, security/administration office
and reagent storage buildings

0 Assay and metallurgical lab

0 Mine water treatment and cyanide detoxification plant
0 Open pit initial pre-stripping

0 Lower Dublin South pond

0 Lower Dublin North pond

0 Platinum Gulch pond/exfiltration area

0 Truck shop, mine offices and fuel storage

Concrete foundations for the following infrastructure and facilities:

0 Sub-stations
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0 Laydown area

o Landfill

0 Crushing and screening plant

o Owerland conweyor support footings

0 Adsorption, desorption and recowvery plant, refinery, security/administration office
and reagent storage buildings

o0 Assay and metallurgical lab
o0 Mine water treatment and cyanide detoxification plant
0 Truck shop, mine offices and fuel storage

The following sections describe erosion and sediment control measures to be implemented during
Stage 1 Construction, as shown on Figure 5.2-1. For the purposes of this Plan, the Project site has
been subdivided by geographical and functional areas.

5.2.1 Southern Portion of the Project Area

For the purposes of this Plan, the southern portion of the site is defined as the area of disturbance
south of the truck shop and crushing plant and includes the open pit, explosives storage and
magazine storage facilities, and site access roads for these facilities. Sediment and erosion control
in the southern portion of the site is focused around the Platinum Gulch pond/exfiltration area.
Sediment-laden runoff from cleared areas will be directed to the Platinum Gulch Pond/exfiltration
area where possible. Downstream of this facility, sediment-laden water will be controlled in
supplemental sediment basins or exfiltration ponds, as necessary. No discharge of sediment laden
runoff to watercourses will occur. The implementation of the Plan is depicted on Figure 5.2-1.

In order to stabilize the southern portion of the Project, the following sequence of measures will be
implemented:

Construct the Platinum Gulch Pond/exfiltration area.

Construct sediment basins in the low points downslope of the following facilities/areas:
0 South of Access Road #1

o0 Two sediment basins downslope of the ice-rich overburden stockpile
0 One south of the ice-rich overburden stockpile

Construct the exfiltration area south of Access Road #1.

Construct the diversion ditch (Type 1) south of Haul Road #1 to divert all clean water
upslope of the road.

Construct the diversion ditch (Type 1) upslope of the Access Road to Explosives Storage,
running south to north, and tie itin to the diversion ditch upslope of Haul Road #1.
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Construct the diversion ditch (Type 1) east of the ice-rich overburden stockpile running north
to south to the sediment basin.

Construct the diversion ditch (Type 1) upslope of the Land Treatment Facility and Landfill
area.

Install rock energy dissipater structures at the end of the diversion ditches where the ditches
tie into the natural drainage. This protects the natural drainage from higher velocity flows
released from the diversion ditch. Vegetation management will be implemented downslope
of the diversion ditch to ensure the flow does not erode natural ground.

Install silt fences downstream of proposed collection ditches prior to construction of
collection ditches.
Construct collection ditches:

0 One ditch (Type 1) around the perimeter of Haul Road #1.

o One ditch (Type 1) alongside the Access Road to Explosives Storage that joins the
collection ditch along Haul Road #1.

o One ditch (Type 1) on the south side of the open pit initial strip perimeter, leading to
the Platinum Gulch Pond/ exfiltration area.

0 One ditch (Type 1) alongside the landfill area and landfill access road.

o One ditch (Type 1) downslope of the ice-rich overburden stockpile leading to the first
sediment basin (north SB2)

o Two ditches (Type 1) downslope of the ice-rich overburden stockpile leading to the
second sediment basin (south SB2)

Install a corrugated metal half-pipe on the north side of the open pit initial strip perimeter
leading to the Platinum Gulch Pond/exfiltration area.

Install culverts as necessary under Haul Road #1, Temporary Access Road #1, and Access
Road to explosives and magazine storage facilities.

Install sediment traps in the collection ditch along Haul Road #1, as necessary.

Install sediment traps in the collection ditch and diversion ditch along Access Road to
Explosives Storage, as necessary.

Apply slope roughening and temporary seeding to all cut and fill slopes once the silt fences,
sediment basins and collection or diversion ditches have been installed.

Apply BMPs for slope stabilization and channel protection as necessary in the sediment
basins, ditches, and on unstable and/or disturbed slopes and surfaces.

Clear timber and brush from the open pit, explosive storage and magazine storage facilities
areas.

Strip the topsoil from the facilities footprints and begin earthworks in area.
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5.2.2 Central Portion of the Project Area

For the purposes of this Plan, the central portion of the site is defined as the area of disturbance for
the laydown area, sub-station, truck shop, and crushing plant. Most of the sediment and erosion
control measures implemented in this area focus on collecting sediment-laden water and treating it in
temporary sediment basins.

In order to stabilize the central portion of the Project, the following sequence of measures will be
implemented:

Construct a sediment basin (type SB2) immediately southwest of the Dublin Gulch Diversion
Channel as shown on Figure 5.2-1.

Construct a rock energy dissipater structure downstream of the sediment basin to protect the
natural drainage.

Construct sediment basin (SB2) in the southwest corner of the sub-station area and grade
the area to allow runoff to flow into the basin.

Construct sediment basin (SB2) in the southwest corner of the laydown area and grade the
area to allow runoff to flow into the basin.

Construct sediment basin (SB2) southeast of the first bend in Access Road #1.
Install silt fences:
o Downslope of the proposed collection ditch adjacent to Eagle Creek
o Downslope of the truck shop area
o Downslope of the crushers area
Install a culvert under Haul Road #2 to allow Suttles Gulch to flow through when flowing as
the watercourse is ephemeral and intermittent.
Construct non-contact surface water diversion ditches to Eagle Creek:

0 One (Type 1) running north to south on the east side of Access Road #1

o One (Type 2) running east to west on the south of Access Road #2, and then north
to south upslope of the truck shop area

Install a corrugated metal half-pipe to join the two diversion ditches named abowe, and
conwey the flow tothe SB2 southeast of the first bend in Access Road #1.

Install a diversion structure on Suttles Gulch immediately south of Access Road #2 and
divert the flow to Eagle Creek via the diversion ditch.

Construct collection ditches (Type 1):

o Downslope of the laydown area and sub-station, running south to north to the
sediment basin

30




July 2013

Section 5: Erosion and Sediment Control Plan Implementation
. _____________________________________________________________________________________________________________|

o Downslope of the truck shop, running south to north towards the Lower Dublin South
pond

Conduct slope roughening and apply temporary seeding to all cut and fill slopes once the silt
fences, sediment basins and collection or diversion ditches have been installed.

Apply BMPs for slope stabilization and channel protection as necessary in the sediment
basins, ditches, and on unstable and/or disturbed slopes and surfaces.

Strip the topsoil from the facilities footprints and begin earthworks in area.

Maintain all the mitigating measures listed above during Stage 1 and 2 construction.

5.2.3 Eagle Pup and Lower Dublin South Areas

For the purposes of this Plan, the Eagle Pup and Lower Dublin South areas are defined as the area
of disturbance for the Eagle Pup pond, the Lower Dublin South pond, the topsoil stockpiles, and
Access Road #2. The primary focus of this part of the Plan is to collect sediment-laden water and
conwey it to the Lower Dublin South pond and to divert clean water where possible.

In order to stabilize the Eagle Pup and Lower Dublin South areas of the Project, the following
sequence of measures will be implemented:

Construct the Lower Dublin South pond as shown on Figure 5.2-1.

Construct three sediment basins (SB2) at the low points on the north side of the topsoil
stockpiles. These sediment basins will discharge tothe DGDC after treating the runoff for
sedimentation.

Install a silt fence upslope of Eagle Pup.
Install corrugated metal half-pipes upslope of Eagle Pup leading to the DGDC.

Install a rock energy dissipater structure at the end of the corrugated metal half-pipe
diversion ditch where the ditch ties into the DGDC. This protects the DGDC from the higher
velocity flows from the corrugated metal half-pipe.

Construct collection ditches:

o The main collector ditch (Type 2) along the north side of Access Road #2 leading to
the Lower Dublin South pond

o0 Numerous ditches (Type 1) along the switch-backs of Access Road #2 that flow into
the main collector ditch on the north side of this access road

0 The perimeter ditches (Type 1) on the north side of the topsoil stockpiles leading to
the sediment basins

Install culverts as necessary under Access Road #2.

Conduct slope roughening and apply seeding to all cut and fill slopes once the silt fences,
sediment basins and collection or diversion ditches have been installed.
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Apply BMPs for slope stabilization and channel protection as necessary in the sediment
basins, ditches, and on unstable and/or disturbed slopes and surfaces.

5.2.4 Northern Portion of the Project Area

For the purposes of this Plan, the northern part of the Project area is defined as the area of
disturbance for the heap leach facility, Dublin Gulch diversion channel, events ponds, process area
and Lower Dublin North pond. The Plan focuses on collecting sediment-laden water and directing it
to either temporary sediment basins or to the Lower Dublin North pond.

In order to stabilize the northern area of the Project, the following sequence of BMPs will be
executed:

32

Construct the Lower Dublin North pond, as shown on Figure 5.2-1.

Construct a sediment basin (SB2) in the southwest corner of the future process facilities
area and grade the area to allow runoff to flow into the basin.

Construct the diversion ditch (Type 1) around the future HLF running east to west.

Install a sediment trap in the diversion ditch downslope of the cut slope to trap any sediment
that may come off of the disturbed slope.

Construct a sediment basin (SB2) at the end of the diversion ditch running along the Heap
Leach Access Road to treat water prior to release to Haggart Creek.

Install a rock energy dissipater structure downstream of the sediment basin.

Install a collection ditch (Type 1) upslope of the switch-back of the Heap Leach Access
Road.

Install a diversion structure on the north tributary to Ann Gulch and divert flow to Haggart
Creek via the diversion ditch.

Construct collection ditches (Type 1) along the switch-backs of Access Road #3 leading to
the Lower Dublin North pond.

Construct a collection ditch (Type 2) upslope of the events ponds leading to the Lower
Dublin North pond.

Install culverts as necessary under Access Road #3.
Install silt fences:

o Downslope of the future process facilities area

o Downslope of the Heap Leach Facility Access Road

Apply slope roughening and temporary seeding to all cut and fill slopes once the silt fences,
sediment basins and collection or diversion ditches have been installed.
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Apply bioengineering techniques for slope stabilization and channel protection as necessary

in the sediment basins, ditches, and on unstable and/or disturbed slopes and surfaces.

Strip the topsoil from the facilities footprints and begin earthworks.
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5.3 STAGE2 CONSTRUCTION

As the Project progresses into Stage 2 construction, some of the temporary sediment and erosion
control measures can be decommissioned and reclaimed.

Construction during Stage 2 will be sequenced as follows:

Site preparation for the following areas:

(o}

(o}

(o}

(o}

o

Eagle Pup WRSA

Eagle Pup Pond
Platinum Gulch WRSA
100-day ore storage area

Events ponds

Completion of construction started in Stage 1:

Owerland conweying system

Crushing and screening plant

Adsorption, desorption and recowvery plant, metallurgical laboratories, administration

office and reagent storage buildings

Mine water treatment and cyanide detoxification plant
Dublin Gulch Diversion Channel

Phase | Heap Leach Facility

Events ponds

Eagle Pup pond

Sub-stations

Truck shop, mine offices and fuel storage

The following sections detail the implementation of the BMPs in Stage 2 construction, as shown on

Figure 5.3-1.
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5.3.1 Southern Portion of the Project Area

Sediment and erosion control in the southern portion of the Project area will tie into the existing
measures implemented in Stage 1, as described in Section 5.2.1.

In order to stabilize the southern portion of the Project, the following sequence of BMPs are planned:

Place a corrugated metal half-pipe around the perimeter of the Platinum Gulch WRSA initial
strip.

Place a corrugated metal half-pipe at the toe of the Platinum Gulch WRSA initial strip
connecting the perimeter corrugated metal half-pipe to the Platinum Gulch pond/exfiltration
area.

Commence site preparation for the Platinum Gulch WRSA.

5.3.2 Central Portion of the Project Area

Sediment and erosion control in the central portion of the Project area will tie into the existing
measures implemented in Stage 1, as described in Section 5.2.2.

In order to stabilize the central portion of the Project, the following sequence of BMPs are planned:

Construct a collection ditch (Type 1) downslope of the proposed 100-day ore storage pad
initial strip area.

Commence site preparation for the 100-day ore storage pad.

5.3.3 Northern Portion of the Project Area

Sediment and erosion control in the northern portion of the project area will tie into the existing
measures implemented in Stage 1, as described in Section 5.2.4.

In order to stabilize the northern portion of the Project, the following sequence of BMPs are planned:
Construct the Eagle Pup pond.
Construct a sediment basin (SB2) downstream of the events ponds in Dublin Gulch.

Install a corrugated metal half-pipe around the eastern perimeter of the Eagle Pup WRSA
initial strip to conwey flow to the Eagle Pup pond.

Commence site preparation for the Eagle Pup WRSA.
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